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ABSTRACT

Lindholm Anni, 2018: “Developing Management Accounting for Long-Termci3en-
Making: Empirical Examinations from the Customed &upplier Perspectives”

Keywords. Management accounting, decision-making, long-tezosts, long-term
profits

The aim of this thesis is to examine managemertwaog (MA) development that can
facilitate investment decision-making in customergamizations and business
development in supplier organizations through tilewing research questions: 1) How
can the customer’s investment decision-making Ippaded with MA information? 2)
How can the supplier's business development be astgg with MA information? 3)
What kinds of characteristics are desired for MArelepment to support long-term
decision-making?

The main contribution of this thesis is in showihgt MA can increase the likelihood of
good decisions simply by structuring the long-tetetision effects in monetary terms
and integrating knowledge into meaningful insigl8scondly, the thesis contributes to
the existing understanding about using value-fonayo(VfM) and life-cycle costing
(LCC) for decision-making in public and private anmgations. Organizations need MA
practices and tools that can help rationalize amdeginvestment decision-making in
which subjective factors play a significant rolenir@ly, this thesis contributes to the
servitization literature by identifying needs forAMdevelopment in the context of
manufacturing companies moving toward more ser@eged business models. MA
information about existing, rather traditional seevbusiness could serve the purpose of
partially understanding customer behavior and tBupport new service business
development. Overall, this thesis suggests thagtisea need to achieve a certain balance
between accuracy and simplicity in MA development.

This thesis is a collection of four articles tha¢ dased on in-depth qualitative case
studies. The first article focuses on the VfM cdesations in the Finnish waste-
management context. It presents a path to over¢beneonceptual VIM challenges in
public procurement with the help of quality requnents and methods such as LCC. The
second article concerns LCC model developmentd@rde material in Finnish Defence
Forces (FDF) and illustrates the possibilities andllenges related to practicing LCC in
an uncertain environment.

The last two articles focus on MA development ire thontext of machinery-
manufacturers’ global service business developmidrd.third article discusses how the
service business potential can be understood thrMAyand presents how MA enables
the consolidation of scattered financial and nowficial data to better support decision-
making.The fourth article illustrates how machinery mawmtifigers can segment their
spare part business customers with the RFM-anahesiency of purchase, frequency of
purchase, and monetary value of purchase) typiegplied in consumer business. The
article shows how certain methods outside the ticadil MA practices can provide
decision support for business development.






TIIVISTELMA

Lindholm Anni, 2018: “Johdon laskentatoimen kehittdminen pitkdn aikiawval
paatoksenteon tueksi: Empiirisia tarkasteluja &siak ja toimittajan ndkokulmasta”

Avainsanat: Johdon laskentatoimi, paatoksenteko, pitkan alkakéstannukset, pitkan
aikavalin tuotot

Taman vaitoskirjan tavoitteena on tarkastella kain&hdon laskentatoimi voi tukea
investointipaatdstentekoa  asiakasorganisaatioissa ljiketoiminnan  kehitysta
toimittajaorganisaatioissa seuraavien tutkimuskyssten kautta: 1) Kuinka tukea
asiakkaan investointipdatoksentekoa laskentatiettafia? 2) Kuinka tukea toimittajan
liketoiminnan kehitysta laskentatiedon avulla? Njllaisia ominaisuuksia tarvitaan
pitkan aikavalin paatoksentekoa tukevan laskentetnikehittamiseen?

Tutkimuksen p&ékontribuutiona on osoittaa, ettédatatoimen avulla on mahdollista
parantaa paatbksentekoa jo yksinkertaisesti jaseiiiia paatoksenteon pitkéan aikavalin
taloudellisia vaikutuksia ja integroimalla tietoaietekkdaseen muotoon. Toisekseen
tutkimus edistaa taman hetkistd ymmarrysta siitdnka parhaan hinta-laatusuhteen
arviointi ja elinkaarilaskenta voivat tukea paaeikekoa seka julkisten etta yksityisten
hankintojen yhteydessa. Organisaatioissa on tankétytanndille ja tydkaluille, joiden
avulla voi perustella ja ohjata investointipaatkse&oa, jossa subjektiivisilla tekijoilla
on usein merkittdva vaikutus. Lisdksi tutkimus dag kontribuution
palvelukirjallisuuteen tarkastelemalla johdon laskéoimen ja palveluliiketoiminnan
kehittamisen valistd yhteyttd. Laskentatoimen avutuotettu tieto perinteisista
palveluista saattaa auttaa ymmartamaan asiakk&ugtéytymista ja sitd kautta tukea
uudenlaisen palveluliiketoiminnan kehittdmista. ke kaikkiaan tadméa tutkimus
osoittaa, ettd sopivan tasapainon léytdminen tart&n ja yksinkertaisuuden valilla on
tarkeaa kehitettaessa uusia laskentatoimen menatgtapoja.

Tama vaitoskirja perustuu neljdadn artikkeliin, ptkpohjautuvat laadullisiin

tapaustutkimuksiin. Ensimmaéinen artikkeli keskittygarhaan hinta-laatusuhteen
arvioimiseen suomalaisen jatehuollon toimialallegétaa keinoja julkisiin hankintoihin
littyvien Kkasitteellisten haasteiden selattdmisedaadullisten vaatimusten ja
menetelmien, kuten elinkaarilaskennan avulla. Twineartikkeli  k&sittelee

elinkaarilaskentamallin kehittdmista puolustusmatgile Suomen Puolustusvoimissa ja
kuvaa mahdollisuuksia sekéa haasteita, joita liitghnkaarilaskennan toteuttamiseen
epavarmassa ymparistossa.

Kaksi viimeisinta artikkelia tarkastelee johdonkestatoimen kehitysta laitevalmistajien
globaaliin palveluliiketoimintaan liittyen. Kolmasrtikkeli kasittelee palveluiden
liketoimintapotentiaalin tunnistamista laskentaten keinoin ja nayttdd, miten
laskentatoimen avulla on mahdollista koota yhteeparaista taloudellista ja ei-
taloudellista tietoa paatoksenteon tueksi. Neljaskiali kasittelee laitevalmistajien
mahdollisuuksia  segmentoida  varaosaliiketoiminnansiakkaita  tyypillisesti
kuluttajaliiketoiminnassa kaytetyn RFM-analyysinirfweisin osto, ostotiheys ja oston
rahallinen arvo) avulla. Artikkeli osoittaa, mitperinteisten laskentatoimen kaytantdjen
ulkopuolelta voi I6ytya liiketoiminnan kehittamistidgkevia menetelmia.






ACKNOWLEDGEMENTS

The story behind this thesis began many years adoraolved several people whom |

wish to thank. First, | want to thank AssociatefBssor Teemu Laine for supervising my
thesis. The guidance and support from Teemu magessible for this thesis to be

completed. My grateful acknowledgements go to the-gxaminers of this thesis:

Professor Fredrik Nordin and Associate ProfessarndvRapaccini. | also acknowledge
Professor Saku Makinen’s feedback on the manuscript

This thesis is based on several research projEets, | thank the representatives of the
organizations who took part in the projects foryidlong access to the data and for their
valuable comments during the research process.khoadedge the participating
companies, Business Finland, DIMECC (Digital, Intty Materials & Engineering Co-
Creation), and MATINE (Maanpuolustuksen tieteelimeuvottelukunta) for providing
funding for the projects. In addition, | am tharlkkfa The Foundation for Economic
Education for the research grant to support thesith

Many thanks go to all my previous colleagues at@lost Management Center for a
pleasant working atmosphere and collaboration. i8p#@nks go to Tuomas Korhonen,
Kati Stormi, Natalia Saukkonen, and Jari Parankaml thankful to Tuomas’s co-
operation in the research projects and when wrttiegarticles. Kati’'s contribution to one
of the articles is gratefully acknowledged. Thecdssions with Natalia have provided
me with help and insights. | also want to thank f@aproviding me with the opportunity
to start my career in research about fifteen yagos

| owe my warmest thanks to my family and friendssti- | appreciate all the trust and
encouragement from my parents, Anne and Eerik. Vam grateful to my siblings Outi,
Anssi, and Aleksi, and their families for their ne&lnd having nice moments together.
The friendship with Anna-Kaisa is also acknowleddespecially, | wish to express my
gratitude to Petri for his support every step @ Way. | am so happy to have you in my
life.

Finally, my greatest thanks go to my lovely child@liver, Kasimir, and Vivian. You
bring me so much happiness and joy!

Hameenlinna, 14.10.2018

Anni Lindholm

vii






TABLE OF CONTENTS

AB S T R A T ettt e e e e e e et e e e nae e e e eeaaarrrranan iii
THVISTELMA ...ttt ettt et esteeae e enaeeaeeere e, v
ACKNOWLEDGEMENTS ...ttt e e vii
TABLE OF CONTENTS ...ttt iX
LIST OF ORIGINAL ARTICLES ....coiiiiiiiii sttt eeeeaeeaavee e X
1 INTRODUCTION ...ttt mmmme s e et e e e e e ennaeaeeeeas 1
I A = 7= T o | (0 11 o [P PURUPTR 1
1.2 Motivation behind the reSEarch ... 2
1.2.1 The need for research on MA supporting investmestisibn-
making 2

1.2.2 The need for research on MA supporting businessldpmnent.... 4
1.2.3 The need for research on MA development ............................ 6

1.3 Research objective and SCOPE ........uuuuuiiiiieeiiee e 7..
1.3.1 ReSearch qQUESTIONS .........uuuuuiiiiee e et 7
1.3.2 RESEAICN SCOPE ...ooiiiieiiiiiiiiieiee e e e e e e e eeeeeeaannes 9
1.4 Research methodology and data .............cceeeeeeiiiiiiiiiiiiiiii e 10
1.4.1 Research approach.........ccccoooeeiiiiiis oo 10
1.5 RESEAICH PrOCESS......ccoiiiiiiiiiiiiiiiicmmmmmmm ettt e e e e e e e 12
1.6 The original artiCles .........coooiiiiiiiiiieeeee e 14
2  LITERATURE REVIEW ....oottiiiiiiiiiiiiiieee e 19
2.1 MA in supporting managerial decision-making ............cccccceeeiiiiieneeeennnn. 19
2.2 Approaches to support customer’s investment detisiaking ................ 22
2.3 Approaches to support supplier’'s business developme....................... 26
S RESULT S .ttt st ettt et e e e e e e e e e e e e e e s e e e s s nnnnneeaaaaeeaeas 31
3.1 How can the customer’s investment decision-makmgupported with MA
11 (011 0 =10 ] o P 31
3.2 How can the supplier's business development be stggh with MA
11 (011 0= Ui [0 ] o OO PUPUPPPPPPPN 33
3.3 What kinds of characteristics are desired for MAiledlepment to support
long-term deciSioN-MakiNg?......ccooe i 36
4 CONCLUSIONS ...t e e e e e e e e e e e eeeeeeeebbnsmnnnnsene 39
4.1 Discussion of the results ..........oooviiiiceceemei e 39
4.2 Managerial IMPlICAIONS ........uuuuueiiiiis it eeee 43
4.3 Assessment of the researcCh..........cccccceceiiieii 45
4.4 Limitations and further reSearch ... 47
REFERENCES ......oo oottt e et ettt e e e e e e e e e eneeeesseebrneeeeeees 49



LIST OF ORIGINAL ARTICLES

Lindholm, A., Korhonen, T., Laine, T. & Suomala, Bngaging economic facts and
valuations underlying VIM in public procuremeiiyblic Money & Management
(accepted for publication).

Lindholm, A. & Suomala, P. (2007), Learning by d¢ogt Sharpening cost image
through life cycle costingthternational Journal of Productivity and Performance
Management, Vol. 56, No. 8, pp. 651-672.

Lindholm, A., Laine, T. & Suomala, P. (2017), Thetgntial of management
accounting and control in global operations: Padifility-driven service business
developmentJournal of Service Theory and Practice, Vol. 27, No. 2, pp. 496-514.

Stormi, K., Lindholm, A., Korhonen, T. & Laine, T72017), RFM customer analysis
for service business development: An interventiocése study of two machinery
manufacturers,Workshop & special issue for Journal of Management and
Governance, June 29-30, Pisa, Italy.

The author made a significant contribution to tingt foriginal article. In addition to the
data-gathering and analysis, the author was regigerier writing the article under the
guidance of the co-authors. Regarding the secagthat article, the data-gathering and
the writing process were done in collaboration waitlother author. More particularly, the
author was responsible for writing the majoritytbé first version of the article and
another author improved the article throughoutréheew process. In the third original
article, the author played a key role in data gatigeand in the writing process. The co-
authors’ role in article 11l related mainly to tbgerall commenting and reviewing of the
article. Article IV is based on two case studiesvimch the author was a key person in
one of the two case studies. Thus, the author iboméd to the empirical findings and
conclusions concerning one of the case compameasddition, the author was involved
in writing the literature review of the article.



1 INTRODUCTION

1.1 Background

Management accounting (MA) means producing findnofarmation for managerial-
purpose use and it can support long-term decisiakimg in several ways. The strength
of MA is in its ability to frame the decision sitian and to create a common language
with which people can communicate (Hall, 2010; Wosit& Verdaasdonk, 2002). Even
though cognitive biases and politics may hindelorat decision-making (Quattrone,
2016), MA information can enhance the effectivenasd adaptiveness in decision
situations by providing a common base for judgeseBrecision-making related to
investments and business development often hawedahing economic implications
including much complexity and uncertainty (Carraét 2010; Alkaraan & Northcott,
2006). Despite the challenging conditions, MA eraldn outline to be formed of the
decision effects and the creation of meaningfubims for decision support.

Even though a product’s life-cycle costs exceed ghechase price in many cases,
knowledge about the long-term cost structure okstments may not exist in many
companies (Lindholm & Suomala, 2005). Life cyclestbag (LCC) is an approach
focusing on total costs occurring throughout a pobdife-cycle (Woodward, 1997).
Especially in the planning phase, it could be erely important for customers to be able
to consider the long-term cost implications of isiveent alternatives because the life-
cycle costs of different technologies may vary sigantly (Ally & Pryor, 2016; Teerioja
et al., 2012). In public procurement, there hasmbeehift toward life-cycle thinking,
which means that procurers should seek productsandces that offer the best long-
term price—quality ratio with the help of MA metlssiuch LCC.

Value for Money (VM) refers to purchasing of pradtsiand services that offer the best
quality with the lowest possible price (Glendinnirdi®88). In the legal context, VM
means awarding a public contract to the most ecaaiy advantageous tender
(MEAT). In practice, this means using LCC or a sagpformula that assigns numbers to
different monetary and non-monetary elements afféer (Bergman & Lundberg, 2013).
In fact, numerous approaches to support long-texamstbn-making have been presented
in the literature but the practitioners may notalide to apply the existing models with
reasonable work (Bergman & Lundberg, 2013; Hochgwp 2011; Korpi & Ala-Risku,
2008).

From the supplier's perspective, MA can provide ideanrange of support for business
development decisions. Servitization refers toghit from selling products to selling



the integration of products and services that éelalue for the customer (Baines et al.,
2009). However, traditional MA practices may nobwde sufficient support for
decision-making when manufacturing companies trgxploit their service business
opportunities (Baines et al., 2017). Thus, serbicginess development drives changes in
producing MA information (Cinquini et al., 2015; iba et al., 2012). First, companies
should be able to examine the overall profitabihtyplications of providing combinations
of products and services. This may be challendititgilines of responsibilities and MA
practices are divided traditionally according togrct and service categories.

Regarding servitization, there is a need to gebadview of the business environment
and customers with the help of MA and other infaiora For example, companies can
segment their customers with the RFM-analysis ¢ixamines how recently a customer
has purchased (recency), how often they purchasgugéncy), and how much the
customer spends (monetary value of purchase) (\éérko al., 2003). In addition,
possibilities of utilizing the installed base infoation in business development have been
noted (Wagner & Lindemann, 2008). Overall, the pbé& of MA in companies’
competitive positioning and in customer-profitatyilmanagement has been highlighted
in the literature (Holm et al., 2016).

To summarize, decision-making regarding both inwesits and service business
development requires a comprehensive view of tisesand profits that will be incurred
in the future. As MA can help to shape the problgmiasues and the criteria that are
used in selecting a credible solution (Burchellaét 1980), it plays a key role in
supporting long-term decision-making. However, itradal MA practices may be
challenged because there may be a need to comifimrenation from different data
sources and from outside the boundaries of MA. dddeiseful MA information may
become available outside the financial departmgmtsesses or outside other traditional
MA activities for planning and control. In practider example, the maintenance plan
created by the service department could be ne@destimate product’s life cycle costs
or service business profitability. In addition, M#&ormation (including non-quantifiable
outcomes and the elements of uncertainty) questlesationality of decision-making.
Clearly, there is a need for MA development thdps¢he likelihood of good decisions
by encouraging comprehensive thinking and by pitesgnnformation in a structured
form (see e.g., Butler & Ghosh, 2015).

1.2 Motivation behind the research

1.2.1 The need for research on MA supporting invest  ment decision-
making

Investments are typical examples of decisions edlab fulfilling long-term business
objectives. MA can help to frame and assess thsidaceffects in different situations.



This thesis examines how MA can support VfM consatens in public procurement
and estimation of product’s life-cycle costs. Esacpublic authorities must be able to
objectivize their assessments and rationalize tivestment decisions, while private
customers can, in principle, make their choicesenm@uitively. Thus, actors in the public
sector probably have different needs regarding M@etbpment in relation to private-
sector actors.

In public procurement, there has been a shift tdvigg-cycle thinking and away from a
reliance only based on the purchase price (e.gjtbBj 2013). Thus, public authorities
must seek to objectivize their assessment by mglgn the idea of VfIM and more
precisely, use MEAT when awarding contracts. Howevembedding VM
considerations into the procurement process isingple for several reasons. First, the
current literature addresses the ambiguity of tiid ¥oncept and the practical challenges
arising from that (McKevitt & Davis, 2016; Prowle al., 2016). Second, it has been
widely recognized in the literature that the setfapthe VfM consideration may be
complicated because of the non-quantifiable angestibe criteria usually included in
MEAT (Lahdenperd, 2013; Falagario et al., 2012)tuim, there is substantial research
on tender evaluation models (Kiiver & Kodym, 20Eergman & Lundberg, 2013;
Dimitri, 2013; Mateus et al., 2010) and on theicait perspectives relating to the
methodological approaches relevant to carrying i analysis (Khadaroo, 2008;
Grimsey & Lewis, 2005). In all, there is no adeguatowledge on how public authorities
can pursue VfM by not only relying on MEAT, but @lby considering the appropriate
guality and life-cycle aspects throughout the prement process.

LCC is a timely issue, especially in the publicqaement context, since the latest EU
directive on public procurement (Directive 201424) introduced the use of LCC as
part of public-procurement procedures. Within thgal context, LCC is considered as a
method for contract-awarding. It has been indicabed the pre-tendering phase offers
the maximum potential for merging VfM into the pess (McKevitt & Davis, 2016;
Dimitri, 2013) and LCC enables relevant cost scesan be considered for alternative
technical solutions (Ally & Pryor, 2016; llg et ak016). However, the prior literature
does not cover the practice of VM management welbugh. More precisely, the
potential of utilizing long-term economic evaluatsosuch as LCC as decision support in
the early stages of the public-procurement probassnot gained much attention, thus
highlighting the need for more research.

A great amount of research has been devoted tadoption of LCC in different
industries, especially in the construction sec@pl{ & Sun, 2016; Higham, 2015;
Olubodun et al., 2010) and in the defense contdavérro-Galera & Maturana, 2011;
Tysseland, 2008; Hochschorner & Finnveden, 2006nany studies concerning the use
of LCC, environmental issues are present (Zuo.eR8L7; Hochschorner, 2011; Gluch
& Baumann, 2004). In turn, several studies haveiged on the feasibility of LCC in
certain specific cases. For example, llg et all@@valuated alternative infrastructure



materials with the help of LCC, EI-Akruti et al. Q®6) developed an optimum
maintenance policy by using LCC, Folgado et al1(®@liscussed how LCC can be used
in selecting the appropriate manufacturing techgyland Krozer (2008) highlighted the
implications of innovations in product chains wite@C. Actually, in many studies, the
focus has been on the development of a specific in@@el (Ally & Pryor, 2016; Kovacic

& Zoller, 2015; Ammar et al., 2013; Smit, 2012;nljeet al., 2004). On the other hand,
there are studies discussing the implications o lidormation on consumers’ purchase
decisions (Deutsch, 2010; Kaenzig & WustenhagethpPand the effects of providing
imperfect information on total costs to decisionkers (Morssinkhof et al., 2011).

Although the potential of LCC is recognized in titerature (e.g., Dunk, 2004), the
approach has not been widely adopted in practic® @ al., 2017; Higham, 2015;
Lindholm & Suomala, 2005). Actually, the literaturas presented many shortcomings
in the employment of LCC such as the lack of ingiatia and uncertainty related to the
estimation of future costs (e.g., Korpi & Ala-Riski008; Ahmed, 1995). Especially, the
utilization of the organization’s internal data sms in the LCC context has not been
discussed much in the literature. Hence, additioesgarch in the area of LCC is needed
to address the practices of long-term cost managear&d the challenges related to
collecting adequate data. According to Barrett @01he long-term economic effects
may be ignored because the links between the imesdt decision and the related
outcomes cannot be sufficiently understood. Hemesearch that reflects, from the
customer’s perspective, the possibilities of LC€anstructing a long-term cost structure
and in highlighting the trade-offs between diffdreconomic elements is needed.

1.2.2 The need for research on MA supporting busine  ss development

Developing a new business requires a long-term aeasva number of decisions need to
be made. One such decision concerns timely stcatbgices taken by many machinery
manufacturers regarding the development of a newcsebusiness for their machinery
in use by their customers (e.g., Laine et al., 200Hva & Kallenberg, 2003;
Vandermerwe & Rada, 1988). In this thesis, semiton in manufacturing companies is
one context where the companies need diverse Mémnrdtion to support long-term
decision-making.

It seems that the companies do not get sufficisppsrt from MA. Actually, there are
indications that manufacturing companies meet wsihnificant challenges when
attempting to exploit the opportunity of servitipat (Baines et al., 2017). The study by
Cinquini et al. (2015) indicated that the emerdiremd of servitization drives change in
producing MA information. Holm et al. (2016), inrty highlighted that profitability and
customer value management are important topicdMisrpractitioners because many
companies pursue customer-oriented strategies. YHowthe viewpoint of MA in the
context of service business development has naedanuch attention in the literature.
Indeed, there has been keen interest in the eftdctervitization on the company’s



overall financial performance (Benedettini et2017; Bohm et al., 2017; Cheng & Shiu,
2016; Kohtamaki et al., 2015; Eggert et al., 20Eypecially in globally operating
companies, facilitating service business deciswitis the help of MA may be complex
because of the diverse reporting structures arerdggtneous local practices (Endenich
et al.,, 2016). In addition, the relevant data may drattered throughout several
information systems and even outside the boundafiédA. Thus, as highlighted by
Laine et al. (2012), implications of the servitipaton the structure and use of MA should
be examined further.

Substantial research on how manufacturing compahi@sld manage the change process
toward service business exists (Huikkola et allL.&2®inne et al., 2013; Rapaccini et al.,
2013; Salonen, 2011; Martinez et al., 2010; Br&®Q%2 Oliva & Kallenberg, 2003). In
addition, several studies have examined the semfasion process as a business model
reconfiguration (Forkmann et al., 2017; Paridalet2®14; Kastalli et al., 2013). Many
studies, in turn, have focused on the value-creati@chanisms in industrial, service-
based business models and in supplier—custom#éoredhips in the manufacturing sector
(e.g., Brax & Visintin, 2017; Gronroos & Ravald,1X). Despite the extensive research
on the field of servitization, the MA practices th@uld support a transition from a
product-selling to a more service-based businestehtave not been dealt with enough
in the literature. More particularly, research donesadequately cover MA practices that
focus on spare part businesses. According to Wagndr Lindemann (2008), such
practices do not exist in many companies andnbiseven clear that managers are able
to pinpoint the profit contribution of spare pamsinesses based on traditional MA
information. Especially, when services are embeduedhe goods, identifying the
profitability of separate elements becomes chaltenp{Gremyr et al., 2010). In addition,
many manufacturing companies fail to reflect thespnce of service activities in their
performance management systems (Kastalli & Van L@0y3). Hence, there is a need
to respond to the identified lack of MA tools arethniques for supporting service
business development in manufacturing companieséLat al., 2012; Baines et al.,
2009).

A key feature of servitization strategies is a fy@ustomer centricity and long-term
customer relationships (Nordin, 2008; Penttinenanier, 2007). Thus, there is a need
to study how suppliers can capture the nature wfkieds of customer relationships and
the financial potential of service businesses withhelp of MA. Regarding this, Wagner
and Lindemann (2008) proposed that manufacturingipamies could utilize the

knowledge of the installed equipment base in serliasiness development. Indeed,
much research has been devoted, for example, ézdsting spare part demand and
logistics based on installed base data (Dekkel. e2@13; Jalil et al., 2011). However,

previous studies have not examined how manufagiuwampanies could combine MA

and equipment-fleet data in the context of seriasiness development. In addition,
Kindstrém (2010) indicated that because servicedhasisiness is relationship intensive,



companies need a thorough analysis of their custn@us, more research is needed to
extend the current practices of measuring and nagagervice operations (e.g.,
Jaaskelainen et al., 2012). In particular, how Bappcan develop indicators and tools
that reflect the service business potential of rttggobal equipment fleet and the
characteristics of their customer base should benemed.

1.2.3 The need for research on MA development

Within the field of MA, there are several approach®at aim to produce comprehensive
economic information for decision support. Howewemay be that the models presented
in the literature do not meet the actual needsraétgioners. In order to support long-
term decision-making, the role and content of thlected MA method need to fit its
intended use (Chenhall, 2003; Chapman, 1997). Mangies outline how long-term
decision-making features complexity and uncertamtvhich may cause challenges for
MA (Carr et al., 2010; Alkaraan & Northcott, 2006jowever, MA could help in
identifying, dealing with, and overcoming such umaiaties regarding the objectives of
the decisions at hand as well as the causes amdteffelated to the key business
phenomena (Laine et al., 2016; Burchell et al.,0)9&t the same time, the studies
suggest that getting support for decision-makinggroffails and would require both
technical and societal MA development (Wouters &ijiRans, 2011; Wouters &
Verdaasdonk, 2002) to integrate different fundamlempierspectives related to the
decision-making situation. In these circumstantese is a need to study how MA can
serve decision-makers in outlining and structuthngdecision effects.

One approach to address long-term business consszpiwith the help of MA is LCC.
Even though a shared understanding in applying E&i€ts and there are general-level
guidelines, for example, in the context of publioqurement (Directive 2014/24/EU), it
could be that practitioners do not have the nea#él$ to apply the existing theoretical
models and frameworks successfully enough. One@neesuld be that the models have
not been built with a sufficient enough understagdf the nature of decision-making.
In addition, it seems that the practitioners areaide to apply theoretical models with
reasonable work in relation to the expected bendiih the other hand, as highlighted by
Asiedu and Gu (1998), the problem of utilizing L&ould not be seen as a question of
merely which particular accounting method to ad@dydodward (1997), in turn, suggests
that LCC is not merely a certain costing tool butrenan approach that encourages
comprehensive thinking. According to Butler and &ih@2015), there are individual
differences in comprehensive thinking abilities gmdper decision aids for managerial
accounting judgements may help to increase théhiked of a good decision. Thus, there
is a need to develop approaches and outline idedsate in line with decision-makers’
practical needs and available resources.

MA provokes insights that will likely have an impamn the products and services the
companies offer (Wouters & Kirchberger, 2015), aadarding innovation processes,



MA may challenge managers’ perspectives and maleasidvisible and credible

(Mouritsen et al., 2009). However, MA numbers aftero presented in a standardized
form, and they are too costly to be customizediargdnot known how the information

is to be processed (Quattrone, 2016). Bedford aatmV(2015) highlighted that the

combinatory potential of accounting across differeantexts should be recognized.
Actually, companies may have difficulties in recymg, for example, the business
opportunities if they limit themselves with priondh inadequate MA numbers and
frameworks. There is a need to know how accounteftgcts, reinforces, or even

constrains the strategic postures adopted and tthetiges created in organizations
(Hopwood, 1983). According to Chenhall and Moer81&), the role of management
control over innovations in business models israa ¢hat offers many opportunities for
research. Hence, new approaches to process MAnatan and to combine it with other
information is needed to facilitate decision-makingervice business development.

There are indications of a gradually increasinggpattoward more complex service-
based offerings and value for the customer reggrdutustrial services (Brax & Visintin,
2017). Manufacturing companies who have the bestwiedge of the product’s service
requirements over its life-cycle can move up thei@ahain and offer comprehensive
solutions in order to differentiate from their coatipors and generate profit (Rapaccini,
2015; Aurich et al., 2010; Oliva & Kallenberg, 2003 hus, it would be necessary for
MA practices and performance indicators to supptire trend of providing
comprehensive solutions to customers. However,ethame often different intra-
organizational needs regarding MA (Mohr, 2016) #ng it may not be possible to get a
comprehensive view within the current MA frameworks this context, Neely (2008)
pointed out that analyzing the long-term cost amdifability implications is a significant
challenge. Servitization incurs a shift in costsasinership and, as highlighted by
Wouters and Kirchberger (2015), MA may help custmsme recognize the value of new
products and services. Thus, from the supplienspextive, MA can make visible what
is important for customers. As customers may ngbriepared to consider the life-cycle
cost effects when making a purchase decision (lahdh& Suomala, 2005), suppliers
may have the opportunity to provide this kind dbimation to customers. Overall, there
is a need to understand the requirements for MAeldgvnent in supporting long-term
decision-making in different managerial contextgjuding investment decision-making
for the customers and the service business developai the suppliers.

1.3 Research objective and scope

1.3.1 Research questions

The overall objective of this thesis is to examimoev to develop MA to support long-
term decision-making, given the restrictions of #wdsting MA practices and the
organizational challenges. More particularly, tleus is on MA approaches that can



facilitate investment decision-making in customergamizations and business
development in supplier organizations. Finally, dima is to discuss the characteristics of
MA development in the context of long-term decis®upport. The issue is studied
through the following research questions:

- How can the customer’s investment decision-makiegshpported with MA
information?

- How can the supplier’s business development bestggpwith MA information?

- What kinds of characteristics are desired for MAiedlepment to support long-
term decision-making?

By answering these research questions, this thessents how MA could support long-
term decision-making by structuring the decisiofe@t and by creating meaningful
insights from diverse data sets. As illustratedrigure 1, the long-term cost effects of
investments are the primary concern from the cust@nperspective. In particular, the
purpose is to examine the practical VM challen@ésKevitt & Davis, 2016; Prowle et
al., 2016) and to figure out a path to engage tene@mic facts and the subjective
valuations in the public-procurement context wita help of MA. The aim is to enhance
existing knowledge on how public authorities coydrsue VM throughout the
procurement process and rely not only on complexAMBvhen tender-awarding
(Lahdenperd, 2013; Falagario et al., 2012). Oneabbe of this thesis is to highlight the
way in which MA, and especially LCC, could help m&mn-making regarding
multifaceted investments. More particularly, a latkawareness of LCC exists (Goh &
Sun, 2016; Higham, 2015) and thus this thesis &nexemplify how to practice long-
term cost management in an uncertain environmentaddition, the target is to
demonstrate how constructing a long-term cost &trador a product could provide a
common base for discussion and decision-makingigtocner’s organizations.

Business
development

Q
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Figure 1. The focus of the thesis on MA for long-term decision-making.



From the supplier's perspective, the objectiveisxtplore how to capture the long-term
profitability implications of business developmeations with the help of MA (Figure
1). First, this thesis tries to enhance the undedshg of the implications of the
servitization for producing and using MA informati¢Cinquini et al., 2015; Kastalli &
Van Looy, 2013; Laine et al., 2012). Consequetrlig,aim is to develop MA approaches
that can respond to the identified challenges iplatng the opportunities of
servitization in manufacturing companies (Baineslet 2017). In particular, to help
companies figure out the long-term profitabilityt@atial lying in the global equipment
fleet and within the diverse customer base, theative of this thesis is to develop new
MA approaches and indicators for performance mesmsent and management.
Knowledge of customers is central to service bussragevelopment (Kindstrém, 2010;
Penttinen & Palmer, 2007) and hence one targdtisthesis is to present a method that
can seize the nature of customer relationshipspaodde supportive information for
managerial decision-making.

Successful MA development requires that differemspectives and organizational needs
are taken into account (Wouters & Roijmans, 201butrs & Verdaasdonk, 2002) and
thus the objective of this thesis is to figure that characteristics of MA development that
are desired to support long-term decision-makinginBegrating the knowledge from the
specific MA development cases conducted in bothooosr and supplier organizations,
the aim is to get an understanding of the undeglgssentials that are common when it
comes to examining long-term costs and profitsifaision support.

1.3.2 Research scope

This thesis is a collection of four articles thatdeess the research questions and
contribute toward enhancing our understanding of tmdevelop MA to support long-
term managerial decision-making. Table 1 illussates set-up of the research questions
and the original articles.

Table 1. The set-up of the research questions and the original articles.

How can the customer’s investment decision-. How can the supplier’'s business development be

making be supported with MA information? supported with MA information?

Articlel Articlelll
Engaging economic facts and valuationfhe potential of management accounting and
underlying VfM in public procurement control in global operations: Profitability-driven

service business development

Articlell ArticlelV
Learning by costing: Sharpening cost imageFM customer analysis for service business
through life-cycle costing? development: An interventionist case study of two

machinery manufacture
What kinds of characteristics are desired for MA&alepment to support long-term decision-making?




The first two articles reflect the customer’s pedpe on MA development. Article |
concerns the VfM considerations in the public-precoent context. In article 1l, the
focus is on the development of an LCC model thatanes understanding of the long-
term cost implications of a certain investment gieci. The last two articles explore MA
development from the supplier’s perspective insddice business development context.
The third article examines the supportive role ¢k Bhd control in capturing the most
profitable ways to develop machinery-manufactursesvice businesses. In turn, article
IV furthers the ideas provided in article Ill byesenting a customer-segmentation
method that helps machinery manufacturers to maaagedevelop their spare part
businesses. Finally, through these four articless ipossible to discuss the general
features of MA development for long-term decisioaking.

1.4 Research methodology and data

1.4.1 Research approach

This doctoral thesis takes advantage of rich ewglirdata that have been collected
through several in-depth qualitative case studfgs.important value of qualitative
research is the possibility of gaining an undeuditasn of managerial actions and
processes in real-life organizational settings (@& 2004). The source of the findings
is an interpretation of both the qualitative andmfitative data and thus the philosophical
basis of this thesis can be characterized as heutieal. Hermeneutics is a general
methodology for interpretation and understandinigictvis often perceived to be typical
of qualitative research (Gummesson, 2003). Paosiitviesearch, in turn, has the ideal of
objectivity and is based on an assumption that fiassible to report an unambiguous
truth in terms of verified facts (Gephart, 2004ypically, qualitative research is related
to hermeneutics whereas quantitative research offgresents positivist thinking (e.g.,
Huxham & Vangen, 2003).

There are different forms of logical reasoning #ua used in research. Characteristic of
the studies underlying this thesis is abductioniciviis about developing theoretically
informed explanations to emerging empirical obséona (Modell, 2009). More
precisely, abduction starts from the empirical iing$ and pursues the most plausible
explanation for those based on the prior theorekivawledge (Lukka & Modell, 2010).
Deductive research, in turn, explores a known gheomphenomenon and tests if that is
valid in a given circumstance, whereas inductiveeaech focuses on building new
theories from empirical data (Eisenhardt & Graeb2&07). However, the abductive
approach is not the same as a mixture of deduatidenductive approaches (Dubois &
Gadde, 2002).

As MA is highly contingent and situationally specifa qualitative research approach
enables one to study MA as a dynamic and contextxdb@henomenon (Vaivio, 2008).
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Thus, qualitative research can provide valuablagims and contributions to MA
knowledge (Parker, 2012). According to Guercinil2)) the qualitative dimension is
essential in management research in addressingdreasing complexity that business
decision-makers are facing. Qualitative researtdr®f deep perspective into the subject
of MA, which is not a neutral system that assiat®nal choice and control but is rather
a mixture of practices that are used in a variéyays by different organizational actors
(Vaivio, 2008). Regarding this, Ahrens and Chapi2896) highlighted that the strength
of qualitative research lies in its capacity tadstthe processual and context-specific MA
phenomena. In addition, Parker (2012) pointed lwattdrientation toward understanding,
critiquing, and changing MA practices with qualiatresearch offers practitioners and
policy makers particular value at the organizaspecific level.

Case studies can be applicable especially wheredigarch interest is concerned with the
dynamics of a phenomenon (Eisenhardt, 1989). Regsatidis, Dubois and Gadde (2002)
stated that case studies provide in-depth undetisigqrof the interaction between a
phenomenon and its context. Characteristic foase cstudy is to examine particular
instances of a phenomenon in its real-life con{¥xt, 1981) and take advantage of the
rich empirical data by using several methods o& dallection (Eisenhardt & Graebner,
2007). Actually, this thesis relies on a hybridiaatof different qualitative methods,
which is, according to Guercini (2014), a particiylaelevant approach for management
research. Parker (2012) highlighted that the feathat distinguishes qualitative MA
research from much of the positivist traditionhe tesearcher’s personal engagement in
the field, which enables an understanding of ommonal processes and the MA
interface. In this context, Ahrens and Chapman §2@fscussed how the theoretical
interests of the researcher definitely shape theirgcal world. As pointed out by
Eisenhardt and Graebner (2007), the hallmark oé csdies is the theory-building
process that bridges rich qualitative evidence withextant theories.

This study can be characterized as an intervesti@aise study (Suomala et al., 2014,
Jonsson & Lukka, 2006). As is typical for an in@mtionist approach, the studies
underlying this thesis aimed at examining compléermmena and improving the
performance of a business, which required deeplveueent in the case organizations.
As MA development for long-term decision supporthsillenging, unique access to rich
empirical data best facilitated both the practpralgress of the studies and the theoretical
inquiry. As interventionist research can producetgbutions that are practically relevant
and theoretically significant (Suomala et al., 2QIk3hsson & Lukka, 2006), the approach
has become more popular in the field of MA studied the studied topics vary a great
deal (Malmi, 2016). Characteristics of intervenistmesearch are the active involvement
of the researcher and a clear orientation towahdrgppractical problems (Jonsson &
Lukka, 2006). However, the development work itsglhot the main outcome of the
research. Instead, the process around intervenks@usng to a series of negotiations
between actors with different interests enablesci&ributions of the research and

11



relates both the theoretical and empirical dom#&Bisomala et al., 2014). When the
researcher’s role is to have a positive impacthendtudied phenomenon and there is
unique access to the case company, tacit and emtbdadobwledge can be uncovered
(Gummesson, 2003).

Because of the active participation in the fieldd ahe aim of making theoretical
contributions, the interventionist researcher exa®ithe issue at hand from both inside
and outside the system (Suomala et al., 2014; dion&d ukka, 2006). Malmi (2016)
highlighted that the aim of interventionist reséais to get a deep understanding of the
various forces at play by participating in reaéldevelopment activities and to theorize
based on those insights. Lukka and Suomala (20h4jurn, pointed out that the
researcher’s deep access to particular actiortseiri¢ld can be linked to more general
phenomena and thus to broader theoretical issumgel@ping theoretical insights from
interventions usually closely relate to practicd @ecause they are derived emergently,
they can be described in a way that practitionars relate to (Lyly-Yrjanainen et al.,
2017). Huxham and Vangen (2003) stated that ttezviention in an organization is a
means to the research ends, and that the conaeptical of the experiences forms the
theoretical output. Typical for interventionist @asch is that capturing the dynamics of
practice often requires deep and long-term co-adjper®etween the academics and the
industry (Lyly-Yrjanainen et al., 2017). To summzayi by building on an interventionist
approach, it was possible to support real-life fgois in the case companies and to gain
new theoretical insights by getting an in-depth arsthnding of the complex
phenomenon.

1.5 Research process

The studies underlying this doctoral thesis wenei@a out along with three research
projects in which the focus was on diverse managehiallenges that were supported by
MA approaches developed by the researchers. Agtub# development work in all of
the research projects was carried out outside thandial function of the case
organizations. The in-depth case studies, charaeteras interventionist research,
enabled the use of diverse methods of data callecind analysis. Table 2 gives an
overview of the data-collection methods employethaoriginal articles.
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Table 2. Data-collection methods employed in the original articles.

Article Research Timeframe Data type
strateg’
I Engaging economic facts and Interventionist 14 months Written and partly recorded
valuations underlying VfM in case study 2015-2016 field notes from project
public procurement meetings (n = 10) in a Finnish
industrial compan’
Il Learning by costing: Sharpening Case study 11 months Written field notes from
cost image through life-cycle 2004 interviews (n = 12) and
costing? observations (ca. 14 days) in

the Finnish Defence Forc
Il The potential of management  Interventionist 12 months Written notes from project

accounting and control in global case study 2015-2016 meetings (n = 12) and from
operations: Profitability-driven interviews (n = 4) in a global
service business development machinery-manufacturing
compan'

IV RFM customer analysis for Interventionist 24 months Written notes from project
service business development: case study 2016-2017 meetings (n = 41) in two
An interventionist case study of global machinery-
two machinery manufacturers manufacturing companies

The first article relies on an interventionist casedy conducted in close co-operation
with a Finnish company providing waste-handlingusohs globally. The study was part
of MASI (Managing service impact: Engaging factsl deelings) funded by Business
Finland and the participating companies. Charagtierof the study underlying this thesis
was a need for active researcher participatiorr@ahlife development project. The study
was prompted by the concern that the public prasumgay not have been able to use
MEAT and to utilize LCC in investment decision-madicontexts in a proper manner.
During the research project, the researchers, hegeawith the management of the
company, created tools and materials for pursuiii ¥ public procurement. Moreover,
these interventions inspired and guided the praojyesetings, which were an important
part of the data-collection process. As describedlable 2, ten meetings with the
management were held over a 14-month period bet@@&s and 2016. In addition to
gaining knowledge of the business and tenderingtioes, the meetings enabled us to
test the applicability of the outlined ideas witltetcompany staff. One aspect of the
research was an analysis of public tender calia tiee case company’s field on industry.
Additionally, a sample of publicly available matdrirom other industries was analyzed
and reflected upon the case company’s datasell, bo dest facilitate both the practical
needs and theoretical inquiry, an interventionigipraach enabled an enhanced
understanding of the complex ViM phenomenon.

The data collected through a research projectezhoiit with the Finnish Defence Forces
(FDF) formed the basis for the second article. ph@gect was financed by MATINE

(Maanpuolustuksen tieteellinen neuvottelukunta)jctvhfinances studies on defense
iIssues in managerial and technical areas. The ataiivfor the study was the concern of
the management of the case organization that tted ¢ life-cycle cost consciousness
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was not adequate for investment decisions. Seveedhods of data collection were

employed during the 11-month period in 2004. Ag pathe study, an LCC model for a

case product, which was a field gun, was createdurniderstand the context and collect
input data for cost modeling, participation or afva#ion in the organization was needed.
In all, 12 interviews were used both for collectiogst data and for reflecting on the
impacts of LCC in the organization.

The third article drew from an interventionist casedy conducted as part of S4Fleet
(Service Solutions for Fleet Management) programarfced by the DIMECC (Digital,
Internet, Materials & Engineering Co-Creation) dhd participating companies. More
particularly, the study underlying this thesis waart of a sub-project Plc called
PROfitability-driven Service business renewal (PRQG®d was conducted with a
globally operating machinery-manufacturing compahying 2015 and 2016. The
interventionist approach was selected because s passible to build an in-depth
visibility of the ongoing business development pobj There was a need to examine how
the business development actions related to sparsges and especially to a new online
application that could be supported with MA infotioa. In practice, the research was
carried out with the spare part function and therrdormant was the spare part manager
responsible for global sales. Several MA-relateterirentions produced by the
researchers played a key role in the study anditéded improvements within the case
company. Project meetings and interviews with th@gany staff, in turn, provided an
opportunity to collect data and reflect upon thealepment of the interventions (Table
2).

The fourth article is based on two interventiomiase studies conducted as part of the
S4Fleet program’s sub-project P1c during 2016 afd72 Following the earlier
development work carried out with the globally gggarg machinery-manufacturing
companies, there was a need to create supportle flr spare part sales and examine
the customer base more closely. Actually, the stigiresented in this article were
preceded by a comprehensive analysis of the custate of spare part sales. Thus, this
study furthered the research underlying the thititla. The main interventions in both
case studies were customer-segmentation tools aj@ablby the researchers. Several
project meetings with the company staff enabledsaudsion on the applicability of the
created tools and thus played a key role in dadtaatmn (Table 2). In fact, the tool was
initially developed for one case company and timeplémented in another one. Hence,
the possibility of reflecting on the findings ofawdifferent case studies emerged.

1.6 The original articles

The contribution of the author to the articlesllisstrated in Table 3. Regarding articles
I-111, the author had a central role in conductthg studies and in the writing process.
Article IV is based on two case studies and thé@uivas responsible for carrying out
the study in one company and for writing some pafrtbe article.
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Table 3. The contribution of the author to the articles.

Article Role of the autht

I Engaging economic facts and Designed and facilitated the study with the seaamduthor
valuations underlying VfM in - Wrote and reviewed the majority of the article witie
public procurement help of co-authors

Il Learning by costing: Sharpening Designed and facilitated the study with the co-auth
cost image through life-cycle- Wrote the article with the co-author
costing?

Il The potential of management Designed and facilitated the study with the secomd
accounting and control in global author
operations: Profitability-driven - Wrote and reviewed the majority of the article witle
service business development help of co-authors

IV RFM customer analysis for service Designed and facilitated the study conducted incase
business development: An company with the fourth co-author
interventionist case study of two- Wrote the empirical section regarding one case emyp
machinery manufacturers and some parts of the theoretical section

I Engaging economic facts and valuations underlying VM in public procurement
Lindholm, A., Korhonen, T., Laine, T., Suomala, P.
Public Money & Management (Accepted for publication)

The objective of the paper is to examine how tcagedgacts and subjective valuations in
order to achieve the best VM in the context of lmiprocurement decision-making.
Because VM as a concept is ambiguous, decisiorersakeed MA approaches such as
LCC that can present the long-term economic impboa of alternatives. Regarding MA
development, this paper illustrates that the pakat MA as a decision aid is greatest in
the early planning stage of the procurement proclss paper highlights that public
authorities should be qualified to choose the appaite method for contract-awarding
depending on the nature of the case. The papes takentage of an in-depth case study
in the Finnish waste-management context. In addittosample of public tender calls
from different industries was analyzed and refléaipon the findings of the case. The
paper presents a description of conceptual VfMlehgkes and a path to overcome these
in a real-life case. The results indicate that heeaf the multidimensional and complex
nature of public procurement, defining an absoltftd is difficult. As a contribution to
the MA literature, this paper highlights that thes@ need to develop approaches such as
LCC that can give structure to the expected impattomplex investment cases. This
paper suggests that it is worth considering whetbepursue VIM by relying on
appropriate quality requirements or to use qualgatriteria and methods such as LCC
in tender evaluation.
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[l Learning by costing: Shar pening cost image through life-cycle costing?

Lindholm, A., Suomala, P.

International Journal of Productivity and Performance Management, 2007, Vol. 56, No.
8, pp. 651-672.

The aim of the paper is to discuss life-cycle coahagement and highlight the challenges
related to practicing LCC in an uncertain environmdhis paper provides insights into
how MA, and especially methods such as LCC, cap teethape the problematic issues
into a form that supports long-term investment sieci-making. The key idea of the
paper is that a characteristic of LCC is that iblegs from cost estimation to cost
monitoring during the product life-cycle. The pajgebased on a case study conducted
in the FDF. The motivation for the study was thHa MA practices did not support
investment decisions of defense material in an aalegmanner. To improve the long-
term cost consciousness of the case organizatiganaral template for an LCC model
was developed in the study. The paper illustratesLtCC model development process
and reflects the impacts of LCC in the case orgditia. The results of this paper
contribute to the field of MA development by sudges that LCC could be a planning
tool for selecting the most suitable technologheathan for choosing the most suitable
supplier or product. The findings show that prangcLCC is time-consuming and the
most important supporting methods associated WKL Imay not be found inside the
boundaries of MA. The paper contributes to the Ldistussion by providing insights
into how LCC can be used in a continuous mannanduhne product life-cycle.

11 The potential of management accounting and control in global operations:
Profitability-driven service business development

Lindholm, A., Laine, T., Suomala, P.

Journal of Service Theory and Practice, 2017, Vol. 27, No. 2, pp. 496-514.

This paper describes MA development in the cont#xtmachinery-manufacturers’
servitization processes and discusses the varaes of MA in providing information
for decision support. The paper illustrates how ¢bkevice business potential can be
understood through MA information and how MA carlphto select and prioritize
business development activities. An interventiooasse study carried out at a global
machinery manufacturer provides empirical insights the MA development process.
The case study illustrates that traditional MA pigas may not provide sufficient
information to support service business developnmiEm findings of the study indicate
that to get a comprehensive view of the busindesetmay be a need to collect data
outside the traditional MA frameworks and combineith other data such as equipment
fleet and customer information. The paper proptisasespecially in global companies,
MA enables the consolidation of the scattered fonglrand non-financial data collected
across different reporting lines and complex orgatidnal structures. As a contribution
to the literature, the paper suggests that devajppiservice business requires taking into
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account the overall profitability implications oéwkelopment actions rather than simply
focusing on the performance of certain areas giaesibility. In addition, machinery
manufacturers can explore their service businetanpal with the help of performance
indicators combining MA and equipment-fleet infotroa.

IV RFEM customer analysisfor servicebusinessdevelopment: Aninterventionist case
study of two machinery manufacturers

Stormi, K., Lindholm, A., Korhonen, T., Laine, T.

Workshop & special issuefor Journal of Management and Gover nance, June 29-30, Pisa,
Italy

The objective of the paper is to illustrate how haery manufacturers can segment their
spare part business customers with the recenayldrey, and monetary value (RFM)
analysis typically applied in consumer businesse Taper contributes to MA
development by providing insights into how the noelh outside the traditional MA
practices can provide decision support in the cdrdkservice business development. In
the paper, the original idea of RFM analysis iseaged with four variables that are
specific to industrial services. The paper dravesnfrempirical data collected through
interventionist case studies conducted in two dlaachinery manufacturers that seek
business growth in the area of services. The e%iltthe paper indicate that RFM
analysis is able to sort industrial service custenm@o meaningful segments. However,
the R, F, and M variables may have a differentrpreation in business-to-business than
in business-to-consumer (B2C) contexts. The pdlpstriates that MA and methods such
as RFM can support managerial decision-making ff¢rdnt levels. Based on RFM
analysis, the companies can manage their dailys saté@ivities more effectively by
allocating sales resources where they could be mgstctful. In turn, RFM may provide
supportive information for the development of thieole service system. By introducing
a method for measuring and analyzing the businetmnpal of an industrial customer
base and equipment fleet, this paper contributése®A and servitization literature.

17






2 LITERATURE REVIEW

2.1 MA in supporting managerial decision-making

In short, MA means producing financial informatitor managerial-purpose use. MA
information and practices play a key role in sgateand organizationally complex
decision situations (Nielsen et al., 2015). Esglcia environments characterized by
uncertainty and doubt, MA can facilitate decisioakimg (Hopwood, 1983). Regarding
long-term decision-making, MA may face challengesduse of the uncertainties related
to the estimation of the future business activif@srr et al., 2010; Alkaraan & Northcott,
2006). Actually, the role of MA varies dependingwimether there is uncertainty over the
objectives for organizational actions or uncertaimer the consequences of an action
(Burchell et al., 1980). The strength of MA is thuses formalized categories for
collecting and reporting information and thus eeabbeople to communicate with a
common language (Wouters & Verdaasdonk, 2002). Mewelecision-making does not
deal only with MA data to be used neutrally butificd and biases intertwine with figures
and numbers (Quattrone, 2016; Denis et al., 2006).

There are several definitions for MA. According tioe Institute of Management
Accountants (IMA) (2008), “Management accountingaisprofession that involves
partnering in management decision-making, devispignning and performance
management systems, and providing expertise iméiaareporting and control to assist
management in the formulation and implementatiosobrganization’s strategy” (IMA,
2008). Actually, MA is undertaken by many organizaal areas, not just accounting
function (LangfieldSmith, 2008; Jarvenpéd, 2007). The Chartered umstitof
Management Accountants (CIMA) defines that “Managet@accounting is the sourcing,
analysis, communication and use of decision-releviarancial and non-financial
information to generate and preserve value for mmgdions” (CIMA, 2018). In turn,
Jorge et al. (2017) suggested that MA is a tookfmwledge integration.

The use of MA systems in supporting strategic dewcisnaking can be defined as
strategic management accounting (SMA) (e.g., Tiilma008). Endenich et al. (2016)
argued that MA has developed from strongly intrexer and short-term data provision
toward a support function for strategy formulateord implementation. Langfielmith
(2008) highlighted that there are ambiguous deding for SMA but the unifying link
between various views is the strategic orientatib8MA to the generation and analysis
of MA information. In turn, Lord (1996) pointed othat the extension of traditional
MA'’s internal focus to include external and nonafircial information is an important
component of SMA. According to Tillmann (2008), enstanding SMA in practice relate
to how organizational actors use accounting infeionato make sense of strategic
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situations. Actually, the techniques and elemerftsSBIA can often be found in
companies but the information may not be expreasestcounting figures (Lord, 1996).

Regarding the practices of MA, the nature of theoaating craft is diverse and there is
an enormous range of technical approaches in uspwbbd, 1983). Actually, the
practices of MA are the result of the interplayofariety of parties and contexts (Hoozée
& Mitchell, 2017). For example, Vaivio (2008) deibad that MA practices may be used
selectively within different organizational processNielsen et al. (2015) highlighted that
the forms and roles that MA takes in practice candmplex and dynamic. In this context,
Denis et al. (2006) argued that generating accogritgures is the result of a variety of
social processes. In addition to technical charmties, the practices of accounting
should be seen as part of a larger context (Mes28&6). Thus, accounting development
requires that a conscious elaboration upon thelvedoactor’s values and valuations be
taken into consideration in addition to providireyinaccounting facts (Laine et al., 2016).

Developing MA practices may require that accourstamd nonaccountants are able to
work together and combine their knowledge (Wout&rRoijmans, 2011). Regarding
this, Jarvenpda (2007) has discussed the busimesdenl role of management
accountants, referring to their willingness andigbto provide more added value to
managerial decision-making. Actually, the literaturas recognized the existence of
hybrid management accountants, which refers tgithation in which other professions
than accountants expand their activities and coemgets to the functions of the
traditional domain of MA (Byrne & Pierce, 2007; Kummaki, 2004). In practice, for
example, it could be that accountants’ tasks consfisbookkeeping and financial
reporting, while MA tasks such as planning and mnare performed by personnel
outside the accounting function (Hyvonen et alJ@00n the other hand, the traditional
accounting profession may move toward new orgaiozak roles. Thus, the term “hybrid
accountant” can refer to the situation in which caggants are assuming new
organizational roles such as so-called businedsgrarand are increasingly becoming
involved in wider, integrated business situationd decision-making forums (Burns &
Baldvinsdottir, 2005).

MA practices are often assumed to be based onvellatlear financial data and lines of
responsibility within hierarchical structures (Chafi & Moers, 2015). However,
especially in multinational companies, MA is shapgdts respective context and differs
traditionally between organizational units and daes (Endenich et al., 2016; Tillmann,
2008). Indeed, the interdependencies between hagdgsi and subsidiaries in
multinational companies may reduce the influendeadl management on MA practices
(Hoozée & Mitchell, 2017). On the other hand, MAocimation provides means for
coordination of organizational units (Jorge et a017). According to Ahrens and
Chapman (2007), accounting can make significantrifmrtions to the way in which
organizations steer their actions.
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MA increases the belief in the possibility of gigifbetter visibility to organizational
actions, and what is important is not the bottame humber that may already be obsolete
by the time the process is complete, but how ortetlyere (Quattrone, 2016). For
example, Laine et al. (2017) highlighted that redgay environmental financial
information, the significance is related more te finocess through which it is constructed
than to the eventual numbers. According to Wouderd Kirchberger (2015), in some
cases, it is not about the accuracy of MA, but batextent it can produce insights that
help organizations to learn. Hiebl (2017) suggestetlirn, that changes in organizational
fields such as new technologies and increased dittopemay become visible via MA
information. In addition, Burns and Baldvinsdoit#005) pointed out that accounting
makes the underlying inefficiencies more transpat@the business. On the other hand,
Hall (2016) suggests that MA practices and mataréfacts such as reports could
provide a vehicle through which even the feelinfshe participating actors could be
expressed.

Rationally acting decision-makers require knowledbalternative courses of action and
their consequences (Nielsen et al., 2015). As MArmation may often be considered
rational, it can be used in gaining support forisieas in different situations (see e.g.,
Hiebl, 2017). For example, Wouters and Kirchbefg@d5) highlighted that MA enables

the quantification of the various consequenceseocfsibn alternatives in monetary terms
and thus makes trade-offs more transparent andingfah However, it is not clear why

decision-makers’ understanding is best achieveéxpyessing the issues in monetary
terms (Nyborg, 2014). Actually, Quattrone (2016)ggested that accounting is a
communicative process that cannot help decisiobs tnade simply via a calculation but
can prepare the groundwork for communicative astibiat can assist decision-making.

MA can be seen as a mechanism that enables actoregbtiate their interests and
articulate their counter claims (Burchell et a@80). In this context, Hall (2010) suggests
that one of the key functions of accounting is emssis building. Thus, politicians may
use accounting information to accommodate theittipal preferences in the debates
about controversial alternatives (van Helden, 20816)vever, according to Hiebl (2017),
it may be seen paradoxical that MA is used as & bas identifying a need for and
deciding on change, even if the involved actorsvkmioat the usage of MA is only to
legitimize choices that have been previously detidéus, as pointed out by Denis et al.
(2006), accounting is not neutral system that &ssitional decision-making but rather
complex results of managerial preferences and argtonal politics.

In addition to rational procedures, an individuaécision-making is much dependent on
experience-based intuition (Kaufmann et al., 20D4)e to the existence of cognitive
biases, rational decision-making frameworks areerofnot valid in the real-life
circumstances (Williams & Samset, 2010). For examihle study by Laine et al. (2017)
indicated that both managers and accountants rbsuspicious regarding the impact
of environmental cost information on decision-makiAccording to Quattrone (2016),
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the politics, pressures, and egos of those whousednd consume the MA data
inevitably move us away from rational decision-nmaki Gluch and Baumann (2004),
for example, pointed out that personal values armdives systemically affect the

estimations and assumptions used in LCC analysigs,Tdecisions are often results of
subjective procedures with many concurrent endsd&d2012).

MA can clarify long-term and comprehensive thinkibyg shaping the managerial
practices and structuring the decision effectshifglighted by Socea (2012), complex
decision situations require a specific framewoknbinations of data, and knowledge
that often must be drawn upon as inputs from dfiersources. MA can reduce the
uncertainty surrounding long-term decision-making several ways. If there is
uncertainty over the objectives for organizaticmaion, MA can articulate and promote
interested positions and values (Burchell et &80). In turn, uncertainty related to the
consequences of decisions can be modeled and pdserth the help of MA. The
accounting process itself may provide valuablaginisi that can serve long-term decision-
making in many ways. It is important to note thah Mevelopment may take place not
only as a change in accounting systems or new &t approaches, but also in the
form of changing the action patterns of the manageraccountants (Jarvenpaa, 2009).
Overall, MA development requires the combinationknbwledge and expertise from
different organizational fields.

2.2 Approaches to support customer’'s investment dec Ision-
making

Numerous approaches can support customers’ degisating regarding long-term
investments. In this thesis, the focus is on VIMI &&CC. As investment projects often
have a significant long-term impact on an orgamres performance and involve high
levels of risk (Alkaraan & Northcott, 2006), itéssential to assess the future impacts of
the decisions and compare alternative options. d&alhe in the context of public
procurement, decisions makers should be able tibyjtise choices that they have made.
However, there are substantial differences in thg @mpanies make their decisions on
investments regarding the thoroughness of the@nftral analysis and the attitudes
toward incorporating non-quantifiable outcomes thigir calculations (Carr et al., 2010).
According to Alkaraan and Northcott (2007), a fio@h analysis might constitute a
framework within which to formalize investment dgons, but the analysis alone is
unlikely to determine the decision outcomes.

VIM means, in ordinary parlance, not paying monedo article or service than appears
to be justified by its quality and availability @idinning, 1988). The term “ViM” is

often used in the context of public procuremene HM Treasury (2006) responsible for
public spending in the UK states that “Value forrmagp is defined as the optimum
combination of whole-of-life costs and quality @@ness for purpose) of the good or
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service to meet the user’s requirement. Value foney is not the choice of goods and
services based on the lowest cost bid. To undedakell-managed procurement, it is
necessary to consider upfront, and at the eadiegfe of procurement, what the key
drivers of value for money in the procurement pssceill be.” The main idea behind
VIM is to support the purchasing of products andvises that offer the best long-term
price—quality ratio (e.g., McKevitt & Davis, 201&iiver & Kodym, 2015; Dimitri,
2013). The term “VfM” has been commonly definedhwreference to the economy,
efficiency, and effectiveness (McKevitt & Davis, I8) Glendinning, 1988). The
economy means meeting a certain need defined mtitatave and qualitative terms with
the lowest possible cost (Glendinning, 1988). kdficy refers to delivering a certain
level of service with the minimum input of costdagffectiveness is concerned with the
achievement of intended outcomes (McKeuvitt, 2015).

Because of its multidimensional nature, the debnibf the term “VfM” involves a great
deal of confusion. MacDonald et al. (2012), for repée, highlighted that because ViM
has both the dimensions of value and the timefrahevaluation, there is a striking lack
of consistency in the definition. Since ViM is noeasurable by ordinary economic
methods, attaching a precise meaning to it isaiffi(Glendinning, 1988). McKeuvitt
(2015) argued that the conceptual clarity of ViMnssing and the meaning of VIM may
change with business cycles. The study by Prowé. €2016), in turn, indicated that it
is not very clear what VfM means and many are efdpinion that VfM is equivalent to
cost cutting. On the other hand, different stakéérd may have different interpretations
of what VfM is. For example, Heald (2003) pointedt dhat interpreting VIM is
complicated since affordability to the customenas necessarily the same as VM for the
public sector as a whole.

Evaluating VfM in the legal context means the awafrd public contract to the MEAT.
The EU directive on public procurement (Directidi12/24/EU) states that “MEAT from
the point of view of the contracting authority dha# identified on the basis of the price
or cost, using a cost-effectiveness approach, as¢iCC and may include the best price—
quality ratio, which shall be assessed on the beSisriteria, including qualitative,
environmental and/or social aspects, linked tcstitgect-matter of the public contract in
question.” MEAT is typically formalized by a scogifiormula that is a rule for assigning
numbers to different monetary and non-monetary efgmof an offer. Usually, there are
quantitative and qualitative criteria that are egsed in different units of measurement
(Kiiver & Kodym, 2015). In practice, either qualityust be evaluated in monetary terms
or price must be transferred into a score thabmsrmensurate with the quality score and
MEAT is the one that achieves the highest combipede and quality score (e.g.,
Bergman & Lundberg, 2013).

Actually, VM should be seen more broadly than reas a tender exercise. According
to Dimitri (2013), pursuing VIM requires careful megement from procurement
planning to the post-tender phase. MA can suppartagerial work and decision-making
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that may contribute to the achievement of VIM iffetent stages of the procurement
process. In this context, McKevitt and Davis (20%6pgested that in the absence of
conceptual unambiguity, the meaning of VfM coulddascribed with reference to MA
approaches with a long-term and comprehensive aktlo this context, MacDonald et
al. (2012) pointed out that there is a need fogitale expressions of VM in financial
terms to support public-sector decision-making. Duéhe presence of qualitative and
non-quantifiable issues that have to be taken actmount, VM assessments are more
challenging compared to conventional economic etadus. Nevertheless, the overall
idea behind VM is applicable for diverse decismiaking contexts and encourages
examining the issue at hand from a variety of pesspes.

LCC is an approach focusing on total costs rattem simply on price (Woodward, 1997)
and enables the monetary quantification of nonnitiea attributes (Morssinkhof et al.,
2011). The Organization for Standardization (IS@hdard 15663-3 (2001) defines LCC
as follows: “Life-cycle costing is the systematmnsideration of all relevant costs and
revenues associated with the acquisition and owriersf an asset. It is an iterative
process of estimating, planning and monitoring<asid revenues throughout an asset’s
life. It is used to support the decision-makingqass by evaluating alternative options
and performing trade-off studies. While it is nolipaised in the early project stages
evaluating major procurement options, it is equalbplicable to all stages of the life-
cycle, and at many levels of detail.” According®wmodward (1997), LCC is concerned
with optimizing VM in the ownership of physical sets by optimizing the trade-off
between different cost factors related to the adsehg its operational life. Wouters et
al. (2005), in turn, suggested that LCC is a fofrivié that translates different financial
and non-financial criteria into monetary units anakes them commensurable.

As a concept, LCC is ambiguous (Goh & Sun, 201@)iars one of several approaches
that can provide a long-term view on costs (Col&t&rner, 2000). For example, total
cost of ownership (TCO) (Ellram & Siferd, 1998) aftitrough-life costing (TLC)
(Settanni et al.,, 2014) are MA approaches producimmprehensive information for
decision support. According to Ellram (1995), T&ipurchasing tool and philosophy,
which aims to understand the total costs of bu@ngarticular good or service from a
particular supplier. The main difference betweerCL&hd TCO is that LCC adopts the
perspective of the product, while TCO focuses nmréhe supplier-related transaction
costs from the purchaser’s perspective (Saccaali,e2017). In turn, between LCC and
TLC there is no clear distinction (Goh & Sun, 201idpwever, regardless of the term
used, such approaches shift the concern with linitists and revenues toward the
consideration of the long-term and widespread ecungonsequences of decisions.

In practice, the scope of the LCC analysis and usethods can vary significantly
depending on the purpose of the analysis and theenaf the product (Korpi & Ala-
Risku, 2008). Because the life-cycles of productzvergge too much for
oversimplifications, the existing models for LCCfeli significantly from each other
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(Goh & Sun, 2016; Geissdoerfer et al., 2012). Abgughe methods used in LCC can
vary from utilization of basic MA practices (AsieduGu, 1998; Woodward, 1997) to
advanced mathematical models (Ammar et al., 2048)mportant LCC feature is the
monetarization of the indirect effects of the derisalternatives such as environmental
issues (Krozer, 2008; Gluch & Baumann, 2004). Téresequences of decisions will be
highest in the early stages of the life-cycle whiile information available is at its lowest
(Williams & Samset, 2010). Thus, characteristicdarante evaluations such as LCC is
that the information basis is limited to the conation of facts and well-founded
assumptions (Samset & Christensen, 2017).

LCC can provide supportive information for a widege of decision-making situations
for both customers and suppliers across a rangedoftries (Dunk, 2004). Cole and
Sterner (2000) summarized that LCC analyses camsbd to ascertain the most cost-
effective strategy among a range of competing optibat meet specified functional and
technical requirements. In turn, El-Akruti et &0(6) suggested that LCC could help in
improving the organizational performance with tlaens cost spent or reduce the cost
with the same performance maintained. In the pyocurement context, LCC is one
approach to seek VM. In fact, the EU directive public procurement (Directive
2014/24/EU) introduced the concept of LCC and theootunity to use that as contract-
award criteria. Thus, the public sector is an ingar driver for the implementation of
the approach.

The study of the LCC practices in Finnish industt@mpanies indicated that the most
common use for LCC was to compare alternative imvest options (Lindholm &
Suomala, 2005). Ally and Pryor (2016), in turn,iighted that LCC is an ideal tool with
which to evaluate the competing technologies iretlmty planning stage. Actually, it can
be thought that pre-decision management contrdlseimce and shape investment
decisions by setting limits and criteria againstchtprojects are evaluated (Alkaraan &
Northcott, 2007). In turn, Olubodun et al. (201®&fided that LCC is a means of
comparing design options based on their wholeclifst with the objective of providing
VIM for the life of the asset. lig et al. (2016)ghiighted that visualizing the economic
effects of alternatives with LCC provides valuainiformation to decision-makers. For
example, the physical energy figure shown on honigedippliances may be cognitively
demanding for consumers, whereas monetary infoomgiromises may simplify the
decision problem (Deutsch, 2010). Indeed, the sihydyaenzig and Wistenhagen (2010)
indicates a positive effect of LCC information ometpurchase likelihood of eco-
innovations.

The employment of the LCC approach has been restdrfor several reasons. Because
LCC makes predictions about the unknown futureratids heavily on assumptions and
subjective evaluations, conducting a reliable LG&@lgsis may be difficult (e.g., Korpi
& Ala-Risku, 2008). Regarding this, Lindholm andaofwala (2005) indicated that one of
the main barriers toward using LCC information akeaision support is its unreliability.
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Gluch and Baumann (2004), in turn, highlighted tt&€ does not consider the decision-
maker’s limited ability to make rational decisionsuncertain environment. Thus, it is
essential to model the impact of various assumstiorderlying an LCC exercise with
methods such as a sensitivity analysis, scenaaiod,simulation techniques (llg et al.,
2017; Emblemsvag, 2001; Flanagan et al., 1987).ifdakncertainty visible can clearly
improve the usability of LCC as a decision-supporéthod. On the other hand,
Hochschorner (2011) indicated that the reasonadbusing LCC are, for example, that
it is complicated, time-consuming, expensive, anfficdlt because of the public
purchasing rules. In addition, it has been argued bne reason for LCC not being
effectively used is the short-term view of the ngeraent, which ignores the potential
savings in the long run (Higham, 2015; Ahmed, 1995)

To summarize, the same idea underlies both the MfVLCC approaches. In short, ViM
and LCC guide decision-makers toward choices irclvthe long-term costs are balanced
with the achieved benefits and encourage comprereasd long-term thinking. It is
important for decision-makers to identify the demmsmaking situations where these
approaches are most beneficial. As there are nwsenays to pursue VIM (e.g.,
McKevitt & Davis, 2016) and to practice LCC (elgarpi & Ala-Risku, 2008), decision-
makers should be able select an appropriate metetddoes not exceed its value.
Moreover, the information needs arising from thpl@ation of these kinds of methods
should be noted in MA development in general.

2.3 Approaches to support supplier’s business devel opment

Business development requires a number of decigiorise made and a variety of
knowledge produced with the help of MA. In thisgilse the focus is especially on the
actions the manufacturing companies are taking waheving toward providing services
to industrial customers. First, MA can help to shapd guide organizational processes
and actions (Hopwood, 1983). More precisely, MAldassess the efficiency with which
organizational processes could deliver innovatimnthe market in cost-effective ways
(Chenhall & Moers, 2015). On the other hand, MAypla key role in companies’
competitive positioning and in customer-profitalyilmanagement (Holm et al., 2016).

Servitization can be defined, for example, as theovation of an organization’s
capabilities and processes to shift from sellimgdpicts to selling integrated products and
services that deliver value in use (Baines et28l09). For companies selling industrial
equipment, delivering services can be seen as @ strategic driver for ensuring long-
term revenues and customer satisfaction (Cavalieii, 2007). Neely (2008) pointed out
that to survive in global business, manufacturingipanies have to move up the value
chain and create integrated products and sensoethiey do not have to compete based
only on equipment cost. In addition, a broad senportfolio has the potential to be
unique and improve the ability to differentiate tta#al offering from competitors
(Benedettini et al., 2017; Nordin & Kowalkowski, AT). However, consensus about the
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factors that drive manufacturers toward more seroitented strategies has not been
reached (Burton et al., 2017). In turn, even thoaiphoad service portfolio yields several
advantages, many companies have found it difficulichieve the expected revenues,
profits, and customer satisfaction through seraitan (Benedettini et al.,, 2017,
Kowalkowski et al., 2017).

A key to successful servitization is the realignieihthe company’s business model,
organizational structure, and processes (Paridh,e2014; Oliva & Kallenberg, 2003).
A service business model means that the supplrandts to improving customers’ value
in use and thus assumes greater responsibilittheooverall value-creating process as
compared to product-centric, transaction-basedniessi models (Kowalkowski et al.,
2017). Burton et al. (2017) highlighted that invsee business development it is crucial
to take into account the delivery system, the teldgy, or operational processes used,
and the customer interface. In turn, Huikkola e{2016) underlined that there is often a
need for new capabilities and resources, the aimgraf existing resources in new ways,
and the release of resources that are no longelededs summarized by Johnson et al.
(2008), when renewing the business model, it isoirigmt to first recognize the customer
needs, then the possible ways to fulfill those seadd finally to identify how to change
the existing models to capture the new opportupi@fitably.

In the context of service business developmentetle a need to take a long-term
perspective in managerial analysis and decisionimyakCohen & Whang, 1997).

According to Laine et al. (2012), MA may be benialito the servitization process if the
key business phenomena can be captured with tipeotfiel set of relevant accounting
objects. In practice, this may need a shift froaditional product- and service-level
analysis to broader perspectives that considerredtéactors as well. Regarding this,
Cavalieri et al. (2007) highlighted that performanadicators that guide after-sales
business have to adopt a multidimensional approant, capture effectiveness and
efficiency, short-term and long-term, tangible anthingible, operational and strategic
decision-making levels. Overall, MA practices foangentral part of the information set
from which inferences about the performance of oiggions are formed (Hall, 2016).

Extending service sales requires market-orientesinless development and companies
should recognize the possibilities of generatingeneies from an installed base of
products with a long life-cycle (e.g., GebauerlgetZz905). Kim et al. (2017) defined how
the installed base of the product is the numbepotaf products that is in use and can lead
to demand for spare parts. In turn, according teaind Kallenberg (2003), the installed
base is the total number of products in use anthtialled base services are the range of
product- or process-related services required thestife of a product. Manufacturers’
capacity to analyze and interpret product usage @rstiomer process data from an
installed base enables them to develop serviceimdfe that may allow customers to
increase productivity or reduce costs (Ulaga & Rein) 2011). For example, Wagner and
Lindemann (2008) pointed out that the knowledgethsd installed base can help
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companies in managing their spare part businesss,Tthis thesis has examined
approaches that combine MA and installed base nmdtion in the context of service
business development.

Long-term customer relationships and the emphasti® business model changes from
transaction-to-relation-based are characteristicseovitization (Penttinen & Palmer,

2007; Oliva & Kallenberg, 2003). Thus, there is eed to capture the nature of the
customer relationships with the MA analyses. Acoaydo Holm et al. (2016), measuring

customer profitability can provide valuable infotmoa for management decisions
regarding sales, marketing, and strategy. Howavé&as been indicated that customer
management decisions are often based on a rulbuailt rather than on analytical

approaches (Persson & Ryals, 2014). The focusigthiesis is on the possibilities to
apply RFM analysis to customer-profitability managst. The idea of RFM analysis is
to divide customers into segments based on vasabéscribing their past buying

behavior (Verhoef et al., 2003). Visibility relagino customer-segment information may
facilitate both short- and long-term decision-makat different organizational levels.

With regards to the idea of providing the best \ftMthe customer, the service offering
should be optimized from a life-cycle perspectiud @ relation to customer value (Sakao
& Lindahl, 2015). In other words, instead of onlgligering a great product, a supplier
has to deliver a combination of services that min@rthe overall costs associated with
owning and using the product (Wise & Baumgartn89). This enables manufacturing
companies to capture business from the value dhanughout the entire product life-
cycle (Aurich et al., 2010). Servitization leadscteanges in suppliers’ business models
and in conceptions of ownership on the customee.sifithe manufacturer retains
ownership of the product and the customer is pafon@ccess or performance, there is
an incentive for the manufacturer to reduce opegatiosts (Spring & Araujo, 2017).
From the customers’ perspective, in turn, acquirsggvices offers a route toward
reducing risk and decreasing, or at least makirgliptable, maintenance and support
costs (Neely, 2008). In this context, Bettencoad &rown (2013) argued that product-
dominant manufacturing companies must recognize $eavices are solutions to
customer needs and successful servitization regjaigroper understanding of customer
value. Thus, manufacturing companies should phe& service offerings based on the
customers’ value-, rather than cost-based strate@iRapaccini, 2015; Nordin &
Kowalkowski, 2010).

MA provides methods and tools that can help to tstdad customer value and assist in
formulating service contracts. It has been highéghthat a key issue regarding
servitization is that the supplier’'s sales functemuld understand the financial business
implications and the drivers of value for the castéos (Kindstrom, 2010). Wouters and
Kirchberger (2015) discussed that in order to usided which market offering provides
the greatest value for customers, different cateshould be commensurable and
expressed in monetary terms. To understand thetkmg economic implications and to
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develop service offerings, the literature has ihticed different cost-modeling techniques
such as LCC for service contracts (Bonetti et 2016; Kambanou & Lindahl, 2016;
Sakao & Lindahl, 2015; Settanni et al., 2014; Dé&toy, 2010). For example, providing
availability-based contracts as an alternativeh® purchase of an asset requires that
manufacturers address the costs of servicing stattupts with the help of LCC or other
similar approaches (Settanni et al., 2014). Howefegecasting the costs and profits at
the bidding stage of such contracts is challendiegause of the complexity and
uncertainty related to the product life-cycle (Brdncu et al., 2014). Despite the
challenges, companies can employ arguments basedhenong-term economic
evaluations when selling and pricing service offgsi (Rabetino et al., 2015; Rapaccini,
2015).

A shift toward providing more services in manufaictg companies has brought new
kinds of requirements for MA. Inevitably, the chasgn business models reflect on the
structure and use of MA in several ways. Thus,@sted out by Chenhall and Moers
(2015), development objectives require more inngeaapproaches to value creation
than formal cost-management practices focusingoasentionally conceived, on cost
reduction. To exploit the business potential olvsization, new approaches to utilize
MA together with other information may be neede@verall, support from MA is
required to enable sound business decisions to &éenmegarding organizational
arrangements and new service offerings that mag lwang-term business consequences.
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3 RESULTS

3.1 How can the customer’s investment decision-maki ng be
supported with MA information

Articles | and Il enabled us to answer the firster@ch question of this thesis. In general,
the idea of VM to purchase goods and servicesdtiet the best long-term price—quality
ratio is a clear vision for investment decision-imgk However, article | shows that there
apparently are different views among different stakders on what VfM is. In addition,
numerous possibilities to evaluate VM based onstariive quality criteria exist.
Moreover, because of the multidimensional and cemplature of public procurement,
defining an absolute ViM is difficult. In particad, the affordability of an investment to
a particular purchaser may differ from V{M for tipeiblic sector taken as a whole.
Actually, it is extremely difficult to figure outhpective and measurable quality criteria
that reflect the long-term economic implicationsimfestments. Thus, to overcome at
least partly, the ambiguities related to pursuinfiVthere is a need to apply MA
approaches such as LCC that can give structurbeaexpected impacts of complex
investment cases.

LCC encourages taking a long-term outlook on invesit decision-making and enables
highly relevant cost scenarios of alternative técdinsolutions. By taking into account
non-quantifiable attributes that are not initiadlypressed in monetary terms enables us
to capture the comprehensive economic effectswasiment decisions. Regarding this,
by relying on LCC, it could be possible to justifhe higher purchase price of sustainable
products by embedding appropriate qualitative andrenmental elements into the cost
assessment. In addition, LCC helps us to considertitade-offs between different
elements and optimize the long-term performancepmiducts. More particularly,
constructing a long-term cost structure of a prodarmables us to highlight the most
important life-cycle cost variables. Article Il gented one way to model the uncertainties
related to future assumptions and suggested thamtifjoation of uncertainty is an
essential feature of LCC.

Both articles | and Il furthered knowledge on ho@Q@.can provide investment decision-
makers with a more comprehensive view on the l@ngricost implications of alternative
actions. To achieve the best VM, LCC can be used planning tool in the early stages
of the procurement process rather than as a toskfecting the most suitable supplier or
product at the bidding stage. For example, bectneskfe-cycle costs of diverse waste-
collection methods differ significantly, it is venynportant to assess the long-term
economic effects of alternative technologies in ¢laely planning phase. On the other
hand, when the investment will lead to substanperational costs for several decades,
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it iIs better to study the overall economic feagipibf the investment at first. Actually, it
could be difficult to argue about supplier seleatitased on LCC calculations since the
differences between alternative products may bdlsompared with the uncertainty
related to these estimates. In fact, one of thenrbairiers to using LCC information as
decision support is the unreliability of the resulHowever, even modest-level LCC
calculations may allow us to make a rough outlimat ttan assist decision-makers in
identifying the optimal investment alternative.

The nature of LCC and the methods applied evolwenduhe product life-cycle. In
general, LCC is a potential tool for improving tlmeganization’s long-term cost
consciousness. Article Il proposes that organinatican learn about the behavior of
product costs by practicing long-term cost manageed collecting historical cost data.
Actually, the systematic use of LCC may allow floe estimation of the effectiveness of
certain technologies and can enable, for example] gming regarding decisions on new
investments. LCC may reveal important and even peebed issues of the long-term cost
structures for those who have a long history vhghgroduct. When different parts of the
organization are responsible for the acquisitidiization, and maintenance of products,
the necessary cost and operational information migh fragmented within the
organization and in different information systeinghat case, LCC is a suitable tool with
which to collect the data that exists in differiartns in the organization and thus enables
an overall view of the situation.

Article Il illustrates that carrying out LCC analyss laborious because there is a need to
gather a lot of information from different sourc@&bus, it should be highlighted that the
cost of pursuing VfM by conducting MEAT and LCC &rs@s must not exceed its value.
As a result, for example, public procurers couldade and execute the appropriate
contract-award method that is in line with bothgbial needs and available resources.
Article | revealed that it is worth considering wiher to use MEAT with qualitative
criteria or pursue VIM by relying on appropriateatjty requirements. Moreover, to
evade the problem of valuing non-quantifiable cideit is possible to enter all the
necessary qualitative requirements in tender spatidns and award the contract based
on price alone. On the other hand, proceedinglitker criteria and using the best price—
quality criteria may lead to the assessment ofrdv@lternative solutions. As proposed
in article 1, an ideal solution to ensure VIM investment decision-making is to include
sufficient quality criterion and use MEAT in conttaawarding. However, it is essential
to focus the organization’s limited resources onAMEand LCC regarding the most
critical and significant purchase cases. Tablee$sgnmts the key issues to be considered
when developing MA to support investment decisicaking.
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Table 4. Considerations for developing MA to support investment decision-making.

Challengesin using MA information Characteristics of the effective use of MA
Lack of awareness of the possibilities of MA Recognizing the potential of MA in the planning
stage

Fragmented MA information within the
organization Collecting diverse input data from different

. . L . sources
Producing long-term MA information is laborious

Unreliability of the long-term MA information Simplicity and usability of the MA approaches

Incorporating uncertainty into MA approaches

As summarized in Table 4, many challenges in udMAginformation exist. However,
recognizing the characteristics for the effectige of MA may provide insights that will
facilitate the development of MA. Overall, it ispmrtant to maintain the balance between
the adequate examinations of the complex investroasgs and the simplicity of the
developed approaches.

3.2 How can the supplier’s business development be supported
with MA information?

The second research question of this thesis is emesWwbased on articles Il and IV.
Machinery manufacturers can facilitate decision-imgkelated to business development
with the help of MA practices and tools in sevevalys. MA can produce the necessary
information for understanding the financial impaatsictions at different levels and from
different viewpoints. In addition, MA produces infisation for selecting and prioritizing
actions to be taken in business development. Howéaelitional MA practices may not
provide sufficient information to support managkdecision-making. Thus, to provide
enough support for decision-makers, there may teea to process the MA data taken
directly from the systems and combine them witheothata or information.

The findings of article 11l suggest that especiatlyglobal companies, the development
of service business is necessary to build on maakea-specific MA information.
Learning from differing local contexts may alsougg taking into account the equipment
fleet and customer characteristics of differentaardn practice, it may be difficult to
analyze the financial performance of different near&reas and subunits based on data
taken directly from the systems. Thus, MA enables business to consolidate the
scattered financial and non-financial data coll@éceross different reporting lines and
complex organizational structures. Due to the vayybcal MA practices and internal
business transactions, the data may need to bieefuprocessed to best support the
decision-making. To get a comprehensive view ofrtfagket-area characteristics, there
is a need to also collect non-financial informatimmcerning the local business practices,
customers, and competitors.
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Article 11l revealed that companies may focus toocim on the profitability of specific
areas of responsibility and developing the serbasiness requires considering the
overall profitability implications with the help ®flA. In other words, MA may enable
companies to examine how various parts of a busicas better fit together to improve
the company’'s overall and long-term profitabilitin practice, that may require
development of MA approaches that combine bothnfired and non-financial figures
across business lines and units. For example laitichowed that the maintenance
function could offer equipment modernizations d&b@fable prices with the assumption
that this will lead to spare part sales in the feitieven though that is not an attractive
strategy from the maintenance function’s point gy it can improve the company’s
overall profitability. However, the lines of resmpility within hierarchical
organizational structures may restrict companiesifchoosing the most profitable ways
of doing business. In that case, it is essentiaationalize the decision with the help of
MA information.

Both articles Il and IV suggested that manufactgrcompanies may encounter MA
challenges when moving toward more service-bassthess models and may require
new kinds of indicators for performance measureraadtmanagement. For example, it
Is important to explicitly acknowledge and monitioe link between equipment deliveries
and their impact on service business. Article Hbwed that the interaction between
product and service activities may not appear witbutine financial reporting practices
and thus a consolidation needs to be performed M Traditionally, MA focuses on
product- and service-level analysis but evaluatiegprofitability implications of service
actions may require a broader approach to sugp@process of identifying and capturing
the business potentials. Thus, the unit of analysiMA may be the business line,
business unit, a market area, a customer segnresten the equipment fleet.

Articles Il and IV demonstrated that knowledge tbe equipment fleet could help
manufacturing companies to assess the businesstipbtef services and target their
development actions. First, article 11l showed tlst simply collecting and structuring
the equipment-fleet data may reveal the charatteyiof different market areas.
Measuring the financial figures against equipmégrtfdata can indicate the current level
and future business potential of different markegaa, business units, or customer
segments. Based on that information, it could besiinbe to define indicators reflecting
the market share and identify the undeployed piatleoit service activities in the global
equipment fleet. More particularly, the equipmdeef measures could provide insights
into the type of actions and resources neededffereint market areas. For example, if
the company has quite a high market share and #énketnis mature, the strategic focus
could be placed on capturing business from congrstiequipment. On the other hand,
if the equipment fleet is growing and there seemniset exploitable business potential, a
key issue is to reach the customers who have alreadight equipment from the
company.
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To identify the supplier's economic opportunitiessiervice businesses, there may be a
need to capture the nature of new kinds of custoeiationships and the potential lying
within the diverse customer base by relying on idigeMA approaches. The measures
reflecting customer segmentation can provide sup@ordata for decision-making
regarding the channeling of sales activities. Agti/ provided an idea that machinery
manufacturers can segment their service businegsrmars with the help of the RFM
analysis that is common in business to consumeketiag. The RFM analysis evaluates
customers based on (R) how recent their lateshysechas been, (F) how frequently the
customers have made purchase, and (M) how higmtimetary value of their purchases
is. Combining the knowledge of the equipment flegh the RFM analysis enables the
business to understand which customers are patiguhteresting for service sales and
why. Together, the traditional RFM analysis ancetfleharacteristics can reveal the
service business potential and sort customersnrganingful segments. Based on the
analysis, companies can both examine the long-eErmmomic implications of service
activities and focus their daily service sales veses on the segments where they could
be most impactful.

The insight that the purchase-price proportiorhefproduct’s total life-cycle costs may
be small can be seen as a driver for new kinds usiness models in supplier
organizations. When suppliers offer complex sergigkeitions to their customers, there
is a need to develop MA practices and performamckcators that can provide a
comprehensive understanding of the economic impda#ferent business models. For
example, by relying on LCC, suppliers can turn fetmaintenance procedures into
monetary terms through the consumption of sparéspand the need for upgrades.
Actually, one aspect of suppliers’ MA developmeanh de the issue of how to optimize
the service offering in relation to customer val8eappliers may develop MA practices
and tools that can facilitate their customers’ ustéending of the value of new service
solutions and make the product’s long-term costlicapons visible to customers. That
kind of MA information can be exploited in the néigtions with customers and in the
development of product and service portfolios.

To summarize, MA and approaches such as LCC cast asgppliers to find possible
pathways to develop service businesses and prothde means with which to
communicate with customers. Actually, article Iyaded ideas on how the supplier could
enhance the customers’ knowledge that is needeceffective long-term decision-
making. More precisely, the aim was to provide comdrs with information on the life-
cycle cost implications and the product’s qualMatissues. Overall, there are many
challenges in using MA information for decision popt in the context of business
development (Table 5).
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Table 5. Considerations for developing MA to support business devel opment.

Challengesin using MA information Characterigtics for the effective use of MA

The focus on separate product- and service-leW-thinking the unit of analysis in MA
analysis

The focus on certain areas of responsibility Enabling a view across organizational functions

MA does not capture the total profitabili Enabling a long-term view on costs and profits
implications

A narrow view of traditional MA practices Combining MA and other information

As presented in Table 5, traditional MA practicesyrprovide a narrow view of the total
and long-term profitability implications of busirseslevelopment actions. Thus, re-
thinking of the unit of analysis in MA and combigi®MA and other information may

provide new insights that can support managemeahbasiness development actions.

3.3 What kinds of characteristics are desired for M A
development to support long-term decision-making?

All the articles together provide an answer to ttiied research question of this thesis.
Through the specific MA development cases, it isgide to discuss the characteristics
of MA development on a more general level. It se¢had within the traditional MA
frameworks it may be difficult to get a compreh&esunderstanding of the decision
situation at hand. More patrticularly, article Itinated that it could be that no one in the
customer organization has visibility in terms o thverall cost implications of investment
decisions. Instead, the cost and operational irdtion related to procurement,
maintenance, and usage might be scattered inehfféorms across different parts of the
organization. Consequently, decision-makers ladkecent MA information and the
long-term cost consciousness might be on a weak [€faus, a key characteristic for MA
development is that the approaches and tools dmulible to collect and consolidate the
diverse data across organizational units. In aslditiepending on the accounting object,
there may be a need to incorporate the elementsi@drtainty into MA approaches
aiming to support long-term decision-making.

In turn, article Il showed that the current MA rineaworks may not support business
development actions either. Different intra-orgatiznal needs and MA practices may
restrict the development of business in a way ¢batd be most effective and profitable
at the company level. In particular, article llbprded empirical evidence that looking at
the business’s separate units together with the deMA information may reveal the

most profitable business models. For example, tpplger figured out that when the

maintenance function offered equipment moderninatiat a reasonable price, the
company managed to acquire new customers who viateidbuy specialized spare parts
from the company. Hence, the possibility of genegatross-organizational views may
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be necessary to take into account in MA developn&upliers’ comprehensive thinking
ability acquired through MA information supportsitgterm decision-making and may
lead to better product and service offerings.

MA development may require expertise and knowletigen different parts of the
organization and co-operation between customerssapgliers. Article | showed that
implementing MA approaches such as LCC into putlacurement requires new skills
from individuals who are working with tenders both customer and supplier
organizations. All the articles provided furthermrncal evidence that to exercise and
develop MA practices such as LCC, cooperation betwarganizational units is needed.
In addition to pure MA data, LCC requires infornaati for example, related to
operational processes. Actually, the MA developmenk in all of the research projects
underlying this thesis was carried out outside timancial functions of the case
organizations. The role of traditional accounts veady to provide the basic MA
information for the projects. In particular, altidl showed that supporting methods
associated with LCC may not be found inside thendaues of MA. For example, there
was a need for a product-utilization plan, and tiiésmaintenance function of the case
organization was deeply involved with the LCC depehent project. Articles Il and IV
indicated, in turn, that representatives of theesmart and maintenance functions may
play a key role when developing MA for service lngsis development. The desired
characteristics for MA development emerging frons thesis are summarized in Table
6.

Table 6. Considerations for developing MA to support long-term decision-making.

Desired characteristics for MA development

Need to collect and consolidate scattered and skveata across organizational units and different
systems

Need for expertise and knowledge from differentpaf the organization
Need for co-operation between customers and supplie

Need for supporting methods outside the boundafi&sA

As indicated in Table 6, using the methods outsigetraditional MA practices may
require knowledge from different organizationaldeand new ways in which to combine
information collected across several systems. Qlydhe results suggest that diverse
combinations of data and expertise are needed irdBi&lopment to facilitate long-term
decision-making.
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4 CONCLUSIONS

4.1 Discussion of the results

This thesis responds to the identified need for M#rmation to support managerial
work and decision making (Hall, 2010; Wouters & ¥@asdonk, 2002F.irstly, the main
contribution of this thesis is in showing that MArcincrease the likelihood of good
decisions simply by structuring the long-term deciseffects in monetary terms and
integrating knowledge into meaningful insights. Erample, the thesis suggests that MA
information about existing, rather traditional seehusiness could serve also the purpose
of partially understanding customer behavior, amastsupport new service business
development in this context. Although literatures lranmphasized the accuracy of MA
information (e.g., Pizzini, 2006) and the detailld&fC analysis (e.g., El-Akruti et al.
2016), this thesis proposes that even by roughlyning the phenomenon at hand with
the help of MA information about multiple viewpasntegarding the long-term business
impacts can be very helpful for decision-makersef@ll, the studies underlying this
thesis suggest that there is a need to achieviaadeabetween accuracy and simplicity
when developing MA approaches. Based on this thisding such a balance requires
careful examination of the decision-making situatio

This thesis deepens the understanding of knowledeggration in MA (Laine et al., 2016;
Wouters & Roijmans, 2011) by presenting new apgieacthrough its specific MA
development cases. In line with previous studiasg,(kaine et al., 2016; Rantamaa et al.,
2015), this thesis proposes that MA can frame twe decision situations by integrating
knowledge from different functions. Traditional Mgactices such as monthly financial
reporting may provide a narrow view of total cost grofitability implications of the
new businesses since the focus of the reportitgpisally limited to existing product-
and service-level analyses. Thus, there is a reddvelop approaches that can provide
comprehensive MA information and encourage decisiakers to move toward long-
term thinking. However, the findings of this thesigygest that current MA reports and
frameworks do not adequately reflect the diversesequences of decisions and facilitate
the discussion over complex investments and busideselopment actions. Thus, to
provide a proper basis for complex decisions, canshg MA information requires
knowledge integration from different operationabgesses, functions, and information
systems (see e.g., Wouters & Roijmans, 2011).ém#xt paragraphs, the contributions
of the thesis for using VfM and LCC for decision4imay, and for supporting servitization
with the help of MA information will be further ddarated.

Secondly, the thesis contributes to the existing understapdbout using VIM and LCC
for decision-making in public and private organiaas. The findings of this thesis
strengthened the previous understanding (Barréii,62 MacDonald et al., 2012;
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Glendinning, 1988) that defining the absolute V&4 @ ratio, for example) may be a
difficult and even impossible task because peoptess the monetary value of things
differently. Even though different stakeholders nieave diverse perceptions of what
VIM is (Barrett, 2016), approaches such as LCCassist complex investment cases by
structuring the expected long-term economic impaftiecision alternatives. In this vein,
as a unique contribution, this thesis complememésriotion of Chenhall and Moers
(2015) that practices such as LCC provide appreatie focus on how contemporary
accounting can be used as organizing rationales.pbtential of LCC for supporting
decision-making is also suggested by the study imjeBand Ghosh (2015) indicating
that decision aid (such as LCC tool or report) catuce a decision-maker with a low
comprehensive thinking ability to act like one wattigh ability. In addition, it has been
noted that the form of information may influence ttomplexity of the decision problem
(Deutsch, 2010) and thus it is important to provakeision-makers with structured
information with the help of MA approaches such.&€.

More particularly, this thesis suggests that thiepieal of MA approaches such as LCC
as a decision aid is greatest in the early plansiage. This argument corresponds to the
observation that the initial choice of project ceptis of critical importance and is likely
to have the largest impact on long-term succedailore (Williams & Samset, 2010).
Regarding this, it has been argued that the selectione in the pre-tendering phase of
the public-procurement process offer the highesemg@l to achieve the best VIM
(McKevitt & Davis, 2016; Dimitri, 2013). Clearlyhe possibility of affecting the life-
cycle effects is greatest in the early stages lituhcertainty related to evaluations, in
turn, is at the highest level (Samset & Christen2@17). However, the findings of this
thesis suggest that even though the informatiomigea by LCC may be unambiguous
and rough in the early planning stage, it can prieee expected impacts of complex
investments in a structured form and enable thepamison of alternatives.

Despite the ambiguity and incompleteness of tharéig, MA presents financial matters
as shared and collective and thus organizationailmees can draw from them (Farjaudon
& Morales, 2013; Ahrens & Chapman, 2007). Moreotf@rexample, Laine et al. (2017)
discussed that despite the difficulties relatedcatculating the environmental costs,
accounting provides powerful devices that can leel i3 point resources and organization
activities in particular directions. It is noticéatihat depending on the stakeholder, the
aim and interest to perform LCC can diverge largelgt have an impact on the choice of
method (Kovacic & Zoller, 2015). The study by llg al. (2016), for example,
demonstrated that once the boundaries of LCC a@emé&d to a more eco-centric view,
the result of LCC changes significantly compareddoventional LCC. Thus, this thesis
suggests that it is essential to be able seleeipanopriate MA approach for the given
decision situation depending on the nature of tbeoanting object and available
resources.
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The findings of this thesis support previous litera (Samset & Christensen, 2017) that
regarding public investment projects, economic wat&bn and its utilization is not
objective or unambiguous but rather a political addinistrative process. However, in
addition to strategic and political objectives sashwelfare and sustainability, decisions
are often made to allow cost savings (Uyarra & &tmm, 2010) and thus MA can
contribute to the achievement of VfM through theirenpublic-procurement process.
Even the MA practices are not neutral to power palitics, the use of MA may be
important when identifying the needs for and gagnathers support for changes (Hiebl,
2017). In public procurement, there may be a condif aims between policy makers and
those whom they serve because of the differentt¢bion and long-term interests
(Glendinning, 1988). Thus, it could be that nonseic policy considerations dominate
the decision-making, which discourages efforts akenlaborious LCC analyses during
the decision process. Indeed, the findings ofttiesis support previous studies (Tagesson
et al., 2015) indicating that, to avoid subjectagsessments of qualitative issues and to
reduce the risk of appeals, the price could be ghedominant factor in public-
procurement decision-making. On the other handjhahm and Suomala (2005) figured
out that price is often the most important factbe@ing the purchasing decision in the
private sector even if it is well known that thiedcycle costs could substantially exceed
the initial purchase price. Actually, the importaraf subjective factors in managements’
decision-making explains, at least in part, why Li@{Dciples are not effectively applied
(Goh & Sun, 2016).

Thirdly, this thesis contributes to the servitizationréitere by identifying needs for MA
development in the context of manufacturing comgsmoving toward more service-
based business models. For example, Chenhall aretsM@015) indicated that MA
should be consistent with structural arrangemehtg tiim to support efforts for
coordination and integration between the varioussilen-making segments within the
organization. However, as this thesis suggests, péctices, especially in global
companies, are often complex activities, and temdeuire development to more
comprehensively capture how various parts of anmss would better fit together to
improve a company’s overall profitability. By retygg on MA approaches, it would be
possible for the machinery manufacturers to makeotkerall profitability implications
visible for different stakeholders and to ratiomelthe business development decisions.
This suggestion is supported by the observatioth dbeounting devices could change
organizational and institutional logics by introthgnew appreciations and perceptions
that appear neutral and technical (Farjaudon & Mgr2013).

The findings of this thesis elaborate on the sizadion literature (Kastalli & Van Looy,
2013; Gebauer et al., 2005; Oliva & Kallenberg, 200y emphasizing the need for the
explicit linkage between equipment and service afoans in providing MA information
for service business development. In particulahefinteraction between equipment and
service activities does not appear within traddiofinancial reporting, the scattered
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financial data could be consolidated with the h@lpew MA information. By building
on Wouters and Verdaasdonk (2002), this thesisesigghat producing MA information
for decision support requires combining informatifvam various sources and may
involve making trade-offs. This is supported byg#omret al. (2017), indicating that
integrated MA information is not only about suppagt decision-making, but that it
provides a basis for coordination and cooperatgtmween organizational units.

More particularly, as a contribution to prior lig¢ure, this thesis adds to the studies by
Rabetino et al. (2017), Dekker et al. (2013), Hafogms et al. (2010), and Wagner and
Lindemann (2008) by presenting new ways of comiginMfA and equipment-fleet
information. More precisely, companies are propdsatevelop measures that reflect the
service business potential stemming from the eqergrfieet. Thus, this thesis relies on
the idea that a large installed base of productesiaconomic sense to the manufacturer
of the original equipment to offer life-cycle suppand services (Neely, 2008; Wise &
Baumgartner, 1999). In line with this, Spring an@éjo (2017) pointed out that typically
the product and the life-cycle that is sets in mis treated as a stable backdrop against
which the offer of various service elements cancbefigured. Moreover, this thesis
contributes to the literature by illustrating tHREM customer-segmentation analysis,
typically adopted in the B2C context, can suppedision-making regarding machinery-
manufacturers’ service business development. Inticopéar, new knowledge on
combining equipment-fleet characteristics with RieEM analysis was presented in this
thesis.

This thesis argues that to identify profitable ssrvsolutions and to develop valuable
offerings to customers there is a need for comprgkie MA information produced with
tools such as LCC (see e.g., Rabetino et al., 26akao & Lindahl, 2015; Garetti et al.,
2012). In line with the literature (Sakao & LindaB015; Garetti et al., 2012), this thesis
suggests that service offerings should be optimized a life-cycle perspective with the
help of MA information. Moreover, MA may help custers to recognize the value of
new products and services (Wouters & Kirchbergeéts. In particular, this means that
suppliers can employ arguments generated baseldeoidda of LCC when selling and
pricing life-cycle service offerings (Rabetino ét 2015). On the other hand, in some
industries, suppliers are used to providing LC@iinfation to customers in the purchase
phase and there may even be penalties relateé tdetcycle cost overrun (Lindholm &
Suomala, 2005). In that sense, developing MA inay ¥hat corresponds to customer
needs and the management of complex service sadugcrucial for both the customers
and suppliers.

It has been highlighted in this thesis that bot ¢histomer and supplier perspectives
should be taken into account when developing MAupport service businesses, and
servitization initiatives. For example, accordilnglunk (2004), LCC may be seen as a
customer service since it allows examining existprgduct characteristics and the
changes required to better meet the customers’ uptoéxpectations. Suppliers’
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possibilities to utilize historically collected LC@ata depend on the information they
obtain from customers and thus co-operation in li@Gveen suppliers and customers
has been seen as important among industrial compgéhindholm & Suomala, 2005).
Actually, collaboration between customers and sepplcan lead to new product ideas
and service offerings that may increase valuedstamers (Nordin, 2008) and thus have
an effect on the pricing strategies (Rapaccini,522Mordin & Kowalkowski, 2010). For
customers, it is essential to get information fisuppliers regarding alternative solutions
and their economic implications (Wouters & Kirchiper, 2015).

Finally, regarding the multidimensional needs related to dé&&elopment, the findings
of this thesis complement the literature that hesognized the existence of hybrid
management accounting (Hyvonen et al., 2009; BgrReerce, 2007; Kurunmaéki, 2004).
In particular, implementing MA techniques such a&SQ_and customer-profitability
analysis may enhance the business orientationeofmiinagement accounting function
(Jarvenpad, 2007). On the other hand, the findifigkis thesis support the notion that
organization structures can restrict the adoptibh@C because different departments
are making decisions in isolation of each otherl¢@oSterner, 2000). Thus, this thesis
proposes that MA should be developed to more congmsvely capture the overall
business impacts of development actions and toceediub-optimization between
organizational units. Overall, MA information cafarfy and change the ways of
thinking, which may lead to more efficient and iale business operations.

4.2 Managerial implications

This thesis underlines the importance of understgnthe comprehensive economic
effects of managerial decision-making in both tineestment and business development
contexts. The findings illustrate that MA can pawivaluable information for decision
support, especially when data are structured aodepsed into a suitable format. Even
though the findings are based on in-depth caseestuthe main ideas are applicable in
other types of environments as well. Regarding M#aalopment, this thesis recommends
practitioners take advantage of LCC in the eaidgess of the procurement process. This
is because the chance of affecting the life-cyéflects is greatest in the early planning
phase. For example, regarding waste collection, dbsts related to through-life
operational costs depend on the selected wastectiolh method. After the technology
selection, the differences in life-cycle costs ltéraative products may be small and it is
not worth the money by using LCC as a basis fopbepselection. This thesis has
highlighted a number of problem areas in pursuirilyl With methods such as LCC.
However, various strategies or means are availslenanagers to integrate quality
aspects into procurement and achieve VIiM. In paldic this thesis suggests managers
carefully consider whether to use qualitative cacttaward criteria or to simply rely on
using appropriate quality requirements in tendering
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It has been highlighted in this thesis that sexation creates a need for both customers
and suppliers to get to know the TCO of a prodiibtis, managers in both customer and
supplier organizations can utilize the LCC approschusiness development contexts.
On the other hand, this thesis illustrates thagxdansive and detailed implementation of
LCC may lead to diversified and laborious analyséswever, this thesis suggests that
managers developing their MA practices could adophuch simpler approach and
examine, for example, only the operational costsaoproduct from the customer
organization’s point of view. It has been proposethis thesis that even a modest LCC
model can help managers to collect and preseninaton to stakeholders in a structured
form. Even though the LCC information may be unagubus, it can present the expected
impacts of complex investments in monetary unitsl @mable the comparison of
alternatives. This could help managerial decisiakimg by revealing the long-term cost
structure of a product and causalities betweeniffierent cost elements.

Regarding machinery-manufacturers’ service busidesslopment, this thesis provides
insights into how to get a comprehensive understgnof the service business potential
with the help of MA. This thesis argues that in@ possible to capture all the aspects
needed to support service business developmenhwittditional financial reporting that
typically focuses on product- and service-levellgsia. Thus, there may be a need to
develop MA approaches that enable gathering anseptimg data on the combinations
of different product and service categories. Ini@galt it may be necessary to combine
MA and other information such as data on custoraedsthe equipment fleet. Especially,
this thesis suggests that the characteristics wpatent fleets could be considered when
developing service business in different marketasreMore precisely, machinery
manufacturers could, for example, define perforreameasures reflecting the business
potential stemming from the equipment fleet. Foaraple, it is possible to measure
service business sales against fleet size in diffenarket areas and use that information
in seeking avenues for development. In practics, iy require the consolidation of
data collected across different financial reportimgs and from different information
systems.

This thesis highlights that managers of global nvary manufacturers should take into
account the overall profitability implications oéwkelopment actions rather than simply
focusing on their own areas of responsibility.sltimportant for managers of different
organizational units to develop service solutiongether in order to avoid sub-
optimization and, on the other hand, to createebetervices for their customers.
Regarding spare part businesses, this thesis démimusthat RFM analysis, often used
in the B2C context, is an applicable approach fanagement of B2B sales as well. In
particular, RFM analysis can support managers inotitie sales frontline and in the back
office. Finally, this thesis pointed out that dey@hg comprehensive MA approaches
requires competencies from different organizati@mahs, which is an issue that needs to
be addressed by managers.
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4.3 Assessment of the research

Internal validity stands for accurate descriptiaristhe relevant phases of research,
meaning whether it is possible to draw valid cosidaos from a study (Eisenhardt, 1989).
External validity, in turn, refers to generalizatyilto theory and practice (Maxwell,
1992). Reliability means that the operations arat@dures of the research inquiry can
be repeated by other researchers who then achieiarsfindings (McKinnon, 1988).
However, it has been highlighted that in qualitatiesearch, reliability and validity
cannot be sensibly distinguished between and thieiensions are blurred (Ahrens &
Chapman, 2006; Sinkovics et al., 2008). Actuallygxwell (1992) indicated that there
are no explicit ways to conceptualize validity issun qualitative research. Regarding
this, Lukka and Modell (2010) argued that in qadiite MA research, it is not clear how
the validity of explanations can be established.

Threats to the validity of qualitative researchidgrdata collection are, for example,
observer bias, data-access limitations, and theptsties of the human mind (Ihantola

& Kihn, 2011). Observer bias means that the re$eaix own values, projections, and
expectations may affect to the data collectionesfdviors and words (McKinnon, 1988).

Thus, to enhance validity, researchers need ttotrgfrain from subjective judgements
during the research design and data-collection gghgRiege, 2003). To minimize

researcher bias, the author planned the reseataigsenterventions, and data collection
of the studies underlying this thesis together watiher researchers. In addition,
McKinnon (1988) pointed out that seeking interptietas and meanings in too short a
time increases the opportunity for researcher besause too little data may lead to
interpretation gaps that are closed due to theareBer's own values and expectations.
In all, relying on different methods and multiptausces of evidence in the data-collection
phase have reduced the effects of researchembibisithesis.

The aim of qualitative research is to achieve tiedaccounts and interpretations of
organizational and MA processes (Parker, 2012)oAting to Sinkovics et al. (2008),
the ultimate issue of validity in qualitative resgais that there is evidence and logic in
the data, which describes clearly how the integii@is were made. As pointed out by
Flyvbjerg (2006), case studies often contain a tsubigl element of narrative, which
approaches the complexities of real life, and tloeysitself is the result of the study.
Actually, an important characteristic of a succelsgtialitative case study is that the story
makes a credible impression on the reader (Lukkéoglell, 2010). Thus, there is a need
to assess whether the accounts are convincingisghse of being authentic, plausible,
and convincingly drawn (Parker, 2012). In additimsearchers need to demonstrate that
the interpretations drawn from data originate a@léghe researcher’s own imagination
(Sinkovics et al., 2008).

As the field researcher’'s prior knowledge and thgoal interest disciplines the
interpretations of new observations (Ahrens & Chapn2006), a lack of alternative
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interpretations of the data may threaten validitthe study. Thus, to increase the validity
of the studies, the data have been analyzed, netedy and reflected upon by several
researchers. Actually, appropriately organizeddfiebtes and recordings have allowed
for a return to the data when needed. As the resltian be interpreted in multiple ways,
the data analyses and interventions were discasgkedeveloped with the key informants
on a regular basis during the studies. Overall,itierventionist approach and close
relationships to the case organizations enabldtkatit descriptions of the phenomenon
to be created in real-life contexts. Even thougkecatudies allow room for the
researcher’s subjective judgements, the advansati@i they can test real-life views of
practitioners in relation to phenomena (Flyvbje&2@06). Thus, regarding this thesis, to
get an in-depth understanding of the complex phemam may not have been possible
using a quantitative research approach. Howevehjgdighted by Lukka and Modell
(2010), interpretive MA research can produce exgdians from an external viewpoint
by analyzing the actual events in a specific candexl the interpretations are more than
just individuals’ subjective understandings.

The generalizability of qualitative research is@@med with whether the research results
can be transferred and extended to a wider cofifeamtola & Kihn, 2011). However,
gualitative studies are usually not designed tovalior the systematic generalization of
the findings (Maxwell, 1992). In turn, a detailedaeination of a single example can
provide reliable information in a broader sensen\{Bjerg, 2006). In line with this, the
aim of the studies underlying this thesis was oatéate or test theories and to generalize
the findings in a broad sense but to get an inkdepderstanding of the phenomenon.
One threat to the transferability of a qualitatstedy may occur if the empirical findings
are not reflected in previous studies and in theaecontributions (lhantola & Kihn,
2011). The validity of the research has been \egtifiy carefully comparing the evidence
with the existing literature and by clearly outhgi the theoretical and managerial
implications of the studies.

Reliability refers to the repeatability and accyraxf research findings (McKinnon,
1988). In qualitative research, procedural religbrheans that the researcher has adopted
appropriate research methods and procedures anthithaas been demonstrated (Kihn
& Ihantola, 2015). Thus, procedural reliability da@ ensured by careful data collection,
data classification, interpretation, and the dewelent of links to theory (McKinnon,
1988). Regarding this thesis, the cases have besgrilded thoroughly in the original
publications, which enhances the reliability of stiedies significantly. However, because
in interventionist approaches, the researcher'ssqmal involvement and the
characteristics of the case companies shape tbaroksprocess, it is unlikely that exactly
the same results can be achieved by other resesrEheerall, for example, Parker (2012)
highlighted that the identification of the uniqussén qualitative MA research is central,
while not rejecting notions of the replicability thfe research.
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The underlying issue regarding reliability in qtetive research is whether the
procedures or techniques used in the study pre@cesnsistent (Riege, 2003). Actually,
Kihn and lhantola (2015) highlighted that in intexjive studies of MA, validation is an

ongoing process and requires accurate descriptoidnthe methodological phases.
Regarding this thesis, the reliability of the sediis increased by using multiple
researchers during the whole research processesadtice, researchers with different
backgrounds and expertise enabled the most apptepriethodological choices to be
made. In addition, the substantial length of timéhie research field made it possible to
use multiple methods and observations in all thdiss underlying this thesis.

4.4 Limitations and further research

Despite several theoretical and practical contiimg, this thesis is subject to some
limitations. First, the interventionist researclpagach limits the generalization of the
findings since the case studies are likely to higue It should be noted that a case study,
which is, to a great extent, based on the anabfsés particular product or a particular
business, cannot provide solutions that are dyeegpplicable to another case
environment. More precisely, regarding all the ssdonly a single real-life problem in
a specific research setting was solved. Howeverthin ideas and characteristics of the
created MA tools are likely to be useful for ottwganizations and industry fields.
Despite this, the case organizations in which titerventionist studies were conducted
definitely shaped the results and contributionthis study.

Regarding all the studies underlying this thesis,research was limited to one in-depth
case environment and thus somewhat different fgglmight have been reached in other
case contexts. In general, to enhance the geredvaiiy of the findings, further studies
could gain evidence from more cases across diffeeztors. More specifically, article |
proposes that to achieve generalized findings déggithe tender selection methods used
in public procurement, more quantitative researabeld on large datasets is needed. In
turn, the LCC modeling principles and cost-managerframework presented in article
Il may be applicable to some other case settingdeowt major adjustments. Hence,
further research could test the applicability o tldeas in other case environments.
Article Il provided preliminary ideas for new kiadf performance measures utilizing
MA and equipment-fleet information. Thus, furthealidation of the suggested
measurement practices is needed and may be unelertathe future. In addition, further
research could test the utility of the RFM modetgented in article 1V in other case
environments.

By building on the findings of this thesis, a capf suggestions for future research are
noteworthy. Drawing from the findings from artid|durther research could consider the
exploitation of LCC in tender selection. In partam it would be essential to gain an
understanding of the processes through which LGQ®€asticed and the persons involved
in the process. Inspired by the findings from &atidl, it would be necessary to figure
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out if servitization has led to changes in machimaanufacturers’ MA practices and in
what way those changes have appeared in reablifiexts. Following the ideas presented
in the literature review of this thesis, furthesearch could consider how to exploit LCC
in service business development. More preciselyoiild be interesting to study how
suppliers could promote their product and servitferings with the help of MA and
especially with LCC information. Further, it coudeé possible to investigate the form of
information that is most attractive and impactful €ustomers.
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This paper examines the possibilities and limitations in pursuing value for money
(VIM) in public procurement. There is ambiguity about the VM concept and the
methods that public procurers should be using. It is difficult for decision-makers
to thoroughly understand the economic facts and valuations underlying VM.
The authors explain the conceptual VM challenges and present a path to
overcoming these with a lifecycle costing (LCC) approach in an indepth case
study in the Finnish waste management context.

Keywords: Lifecycle costing; public procurement; value for money; waste management.

Introduction
To serve the common good, the objective of
public procurement should support the idea of
the purchasing of goods and services that
generate the greatest value for money (VIM)
(McKevitt and Davis, 2016). In practice, this
means awarding a public contract to the
tenderer offering the best price—quality ratio,
as opposed to awards based on the lowest price
(Dimitri, 2013; Kiiver and Kodym, 2015).
Because ‘value’ includes dimensions beyond
the conventional economic perspective (for
example social and environmental objectives
plus intangible deliverables), there is a lack of
consistency in the definition of VIM (MacDonald
et al., 2012; McKevitt, 2015). In addition, the
perception of VIM for the same product or
service may change over time due to, for
example, new technologies or changes in
environmental values. In the legal context of
public procurement, to achieve the best VIM,
the award of public contracts should be based
on the principle of the most economically
advantageous tender (MEAT) (Directive 2014/
24/EU). Thus, in addition to price, contracting
authorities can take into account criteria that
reflect qualitative, environmental, and societal
aspects when reaching an award decision.
Current academic knowledge does not yet
adequately cover the practice of VIM
management, although several studies have
addressed the ambiguity of the VIM concept
(McKevitt and Davis, 2016; Prowleetal., 2016).
It has been widely recognized that combining
qualitative, social, and environmental aspects
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in economic evaluations is not simple and may
be a politically sensitive issue (Barrett, 2016;
McKevitt and Davis, 2016). Consequently,
economic facts and subjective valuations can be
contradictory, misaligned, and problematic (for
example Khadaroo, 2008; Lahdenperi, 2013).
In turn, there is substantial research on tender
evaluation models (Bergman and Lundberg,
2013; Dimitri, 2013; Kiiver and Kodym, 2015).
However, little attention has been given to the
methods supporting the early stages of the
procurement process, even though the pre-
tender phase offers the maximum potential for
VIM (McKevitt and Davis, 2016). Cost
management approaches, such as lifecycle
costing (LCC), may help decision-makers to
assess VEM. Overall, there is a need for a more
solid understanding abouthow LCC and quality
aspects can be integrated into public
procurement procedures to actually gain VM.
To address these challenges, this paper
responds to the following research question:

How can public procurement procedures engage
economic facts and subjective valuations in order
lo achieve the best VfM?

The paper takes advantage of an indepth case
study (Yin, 1981; Eisenhardt and Graebner,
2007) at a Finnish company providing waste
containers—called ‘WasteCo’ in this paper. The
researchers were actively involved in the
development activities aiming at enhancing
public procurers’ understanding of qualitative
issues and a lifecycle perspective. The indepth
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data based on this case was then supported by
wider publictendering dataavailablein Finland
(the ‘HILMA’ portal). Altogether, five tender
calls in the particular case study industry and
40 tenders across industries were analysed.

An important contribution of the paper is
the identification of the possibilities and
limitations in pursuing VM in public
procurement procedures. More particularly,
the paper presents a detailed description of
VM challenges and a path toward overcoming
these challenges in a real-life case.

Literature review

The supportive role of cost management in seeking
VM

Within the field of cost management, several
approaches can support the achievement of
VIM. Pursuing VM requires careful
procurement planning, tender designing, and
contract awarding (Dimitri, 2013). There is
also a need for managers to ensure VM
realization in the post-tender phase through
long-term evaluation of the actual and
anticipated results (Khadaroo, 2008). In all of
these stages, accounting information can
support managerial work in decision-making
and developing an understanding of the
operational environment (Hall, 2010). As
highlighted by Van den Abbeele et al. (2009),
purchasers should identify the management
accounting tools that might contribute to their
organization’s success.

In the absence of conceptual clarity, the
meaning of VIM canbe described with reference
toother concepts, such as total cost of ownership
(TCO) (McKevitt and Davis, 2016). Both TCO
and LCC are approaches that focus on total
costs rather than simply on price (Woodward,
1997). In this context, MacDonald et al. (2012)
pointed out that the more sophisticated
approaches to VIM look at the whole lifecycle
rather than just the initial acquisition costs.
Methods such as LCC and TCO quantify the
costs of the activities involved in acquiring and
using purchased goods or services (Asiedu and
Gu, 1998; Vanden Abbeeleetal.,2009). Further,
Morssinkhofetal. (2011) emphasized that these
methods can support purchasing decision-
makers through the monetary quantification
and aggregation of non-financial attributes.

The mainideabehind LCCis to encourage
a long-term outlook to an investment, rather
than attempting to save money in the short
term by procuring assets simply with a lower
initial purchase cost (Woodward, 1997). Typical
cost elements considered in LCC are related to
the acquisition, usage, maintenance, and
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disposal of an item (Asiedu and Gu, 1998).
However, it is also possible to include factors
related to environmental and societal aspects
that are not objectively measurable (Martinez-
Sanchez et al., 2015). In all, LCC can be seen
more as a way of thinking than merely as a
costing tool, and it can support decision-makers
in different stages of public procurement
processes.

First, it is possible to utilize LCC when
making decisions on what and how to procure.
Ally and Pryor (2016) found that LCC is an
ideal tool to produce cost scenarios for
competing technologies and thatit can provide
decision-makers with a comprehensive set of
economic information. According to McKevitt
and Davis (2016), the potential for VIM to
emerge begins with a goal, deciding on the
trade-off between quality versus cost and then
communicating these criteria to suppliers in
concrete terms. In this context, Tarantini ef al.
(2011) noted that a lifecycle approach can
support the development and definition of
environmental criteria used within
procurement procedures.

Evaluating VM in the legal context

The difference between private purchases and
public procurement is that while private
customers can make their choices intuitively,
public authorities must seek to objectivize their
assessment in order to justify their award
decision (Kiiver and Kodym, 2015). In the
legal context, VIM is evaluated by relying on
MEAT. The EU directive on public
procurement (Directive 2014/24/EU) states that:

MEAT from the point of view of the contracting
authority shall be identified on the basis of the
price or cost, using a cost-effectiveness approach,
such as lifecycle costing and may include the best
price-quality ratio, which shall be assessed on the
basis of criteria, including qualitative,
environmental and/or social aspects, linked to
the subject-matter of the public contract in
question.

To determine which tender offers the best
VIM, formulae that combine both price and
quality criteria are used (Bergman and
Lundberg, 2013; Kiiver and Kodym, 2015).
Usually, there is a need to assign points to
different monetary and non-monetary criteria
that are expressed in different units of
measurement (Dimitri, 2013). Some quality
criteria may be non-quantifiable and assigning
points for those could be contentious. Bréchner
et al. (2016) indicated that, for example,
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tenderers in the healthcare sector have to
describe how they are going to achieve
‘meaningful everyday experience’ or similar
vague concepts, on the basis of which officials
or expert readers will grade the texts. This
example illustrates that considering non-
quantifiable award criteria in an objective and
reproducible way is inevitably a challenge for
contracting authorities.

One of the novelties of EU procurement
regulations is the concept of LCC and the
possibility of using the result of LCC as an
award criteria (Directive 2014/24/EU). It is
reasonable to award the contract based on
lifecycle costs, for example, if the products or
services differ in terms of energy consumption
and maintenance costs (Ally and Pryor, 2016).
In turn, the monetary value of environmental
externalities linked to the product can be
determined with the help of LCC (Reich, 2005).
Martinez-Sanchez et al. (2015) argued that, by
relying on LCC, contracting authorities have
more flexibility to consider qualitative,
environmental, and social aspects. It has been
suggested that LCC can be used to justify the
often higher purchase price of sustainable
products by embedding appropriate elements
into the cost assessment (Erridge and Mcllroy,
2002). An interesting statement in the
preliminary notes of Directive 2014/24/EU (89)
is:

The notion of award criteria is central to this
Directive. Itistherefore important that the relevant
provisions be presented in as simple and
streamlined a way as possible. This can be obtained
by using the terminology ‘most economically
advantageous tender’ as the over-riding concept,
since all winning tenders should finally be chosen
in accordance with what the individual
contracting authority considers to be the
economically best solution among those offered.

For example, Watt et al. (2009) point out
that the choice of one contractor over another
is largely dependent on the purchaser’s
preferences in terms of the evaluation criteria
and weightings used, and the trade-offs they
are willing to make. So even though the
principles for tender selection are strictly
regulated, they give the contracting authorities
substantial freedom in choosing what
qualifications and award criteria to use.

Challenges in engaging facts and subjective
valuations in decision-making

Complying with a non-quantifiable and
subjective MEAT criterion may lead to a
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complicated set-up in VfM evaluations.
According to Lahdenperd (2013), it is
challenging when publicbodies are required to
treat tenderers equally and actin a transparent
way. For example, Falagarioetal. (2012) stated
that the definition of weights without any
subjective setting by public authorities might
be difficult. According to Bergman and
Lundberg (2013), the most common method,
price-to-quality scoring, is non-transparentand
makes accurate representation of the procurer’s
preferences difficult. In this context, Khadaroo
(2008) pointed out that changesin the subjective
and arbitrary weightings of non-financial
qualitative criteria used to evaluate VM may
easily change the choice of the preferred bidder.
Thus it is arguable that VM evaluations are
subjective and can be manipulated to show
whatever its users require it to show (Grimsey
and Lewis, 2005).

To tackle these problems, the criteria and
weights tobe applied toa multi-criteria decision
context can be derived by deduction from
existing policy goals and objectives, or by a
procedure that leads to consensus among a
group of individuals (Waara and Brochner,
2006). To reach such a consensus, for example
by constructing accounting facts, is a collective
effort (Laineetal., 2016). However, the greater
the number of stakeholders who are involved
with different agendas, the more likely that
there will be different views about how to
interpret VIM (Barrett, 2016). With regard to
this, in debates about controversial projects,
politicians may be inclined to use accounting
information to accommodate their political
preferences (van Helden, 2016). Moreover,
different competing priorities can confuse final
goals in the public procurement context
(Erridge and Mcllroy, 2002).

Managerial work in public procurement
needs to be built upon financial facts and
valuations, but these are person dependent
(for example Ngrreklitet al., 2016). According
to Butler and Ghosh (2015), individual
differences in the cognitive abilities to use
accounting information can lead to systematic
differences in judgments. Further, Crowder
(2015) studied decision-making in a public
procurement context and concluded out that
the key decisions were made using cognitive
heuristics—there was a place for emotions and
opinion rather than rational decision-making
models. According to Morssinkhofetal. (2011),
deciding which alternative purchasing option
to choose involves multi-attribute decision-
making, and this is cognitively challenging for
human decision-makers. Clearly, the fact that
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decision-makers will bring to the decision-
making process emotions that are both
conscious and (sub)conscious can make using
public money problematic.

Even though legislation allows subjective
criteria and lifecycle impacts to be taken into
account, purchase priceis often a veryimportant
criterion in decision-making (see, for example,
Tysseland, 2008; Tagessonetal.,2015). Astudy
by Navarro-Galera and Maturana (2011)
revealed that one of the shortcomings in the
LCC approach concerns the difficulties of
estimating costs using objective economic
criteria. Furthermore, Higham (2015) noted
that one of the inhibitors to using LCC is the
procurers’ need to budget on short-term
horizons. According to Prowle et al. (2016), the
pressures of austerity and funding cuts mean
that sometimes the focus is on short-term cost
savings at the expense of long-term V{M
improvements. It may also be that the decision-
makers are short-sighted because the links
between the actual procurement and all the
related outcomes are not sufficiently
understood and results are often apparent
only many years later (Barrett, 2016). Based on
our empirical study, we claim that some of
these links actually cannot be sufficiently
understood.

Empirical study

Case overview and research methods

The empirical part of this paper represents the
outcomes of an indepth case study (Yin, 1981;
Eisenhardt and Graebner, 2007) conducted in
close co-operation with a Finnish company,
‘WasteCo’, which provides waste containers to
private and public customers around the world.
WasteCo’s management was concerned about
the abilities of public authorities to use MEAT
and to compare the lifecycle costs of alternative
waste collection methods in the pre-tendering
phase. Thus, the study was prompted by the
need to create tools and materials that can be
used in enhancing public procurers’

Table 1. Data collection at WasteCo.

understanding of qualitative issues and lifecycle
perspective:

1t is extremely important that, when making a
decision regarding waste collection methods,
people would be aware that a decision made today
will affect the costs incurring during the next
twenty years (Management 5/2015).

Typically, case studies attempt to examine
particular instances of a phenomenon in its
real-life context (Yin, 1981)and take advantage
of rich empirical data (Eisenhardt and
Graebner, 2007). This study is characterized
by active researcher participation in a real-life
development project, which provided a good
opportunity to examine how VfM issues can be
incorporated in public procurement
procedures. Longitudinal data collection and
analysis were used to facilitate both the practical
progressat WasteCo and the theoretical inquiry.

Data collection
Ten project meetings were conducted during
the study at WasteCo (see table 1). Initially, to
get an overview of the business and recent
tendering practices, there were discussions and
semi-structured interview sessions with
company personnel. Two key informants were
the founder of the company and the managing
director. Additionally, a controller, a
development engineer, a sales assistant, and a
managing director of a subsidiary were
involved. The meetings with the management
played a key role in this study, providing
knowledge regarding the applicability of VIM.
To develop an understanding of the
characteristics of public tender calls, a sample
of five actual tendering cases in WasteCo’s
industry was analysed. In the research project,
anoutline of theideal tender calland abrochure
for public procurers were developed in close
co-operation with the management. After the
case study, further reflections on the tendering
processes were attained by collecting data from

Date Theme Functions present Data type

01/2015 Project overview Management Written notes

02/2015 Project planning Management Written notes

03/2015 Business overview Management, finance, development Written notes and recordings
03/2015 Lifecycle costing Management, development Written notes and recordings
05/2015 Tendering procedures Management, sales support Written notes and recordings
11/2015 Tendering procedures Management, sales support Written notes

12/2015 Ideal tender call Management, development Written notes

01/2016 Ideal tender call Management, development Written notes

03/2016 Ideal tender call Management Written notes

03/2016 Communication Management Written notes
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the Finnish ‘HILMA’ portal.

Understanding and analysing the tendering practices
i WasteCo’s industry

According to WasteCo’s management, reliance
on the lowest price as a winning criterion may
be due to difficulties in assessing the factors
that cannot be objectively measured. In
addition, they have experienced that subjective
measures as award criteria may lead to legal
processes. The situation was described as
follows:

Six to seven years ago, we had tenders based on
scoring. That is, the price was one part, there
were qualily, warranty issues and scoring was
used without fear. However, it led to weird
situations here in Finland in such a way that all
lendering procedures ended wp in the market
court (Management, 5/2015).

The company representativesindicated that
public procurers might face challengesin tender
preparation. The use of quality-related award
criteria were seen as especially problematic:

The municipalities and the cities are afraid to use
scoring...Oflen, the problemisthat the purchasing
authority does not know exactly what is wanted
and s not able to make accurate technical
specifications... The purchasing authorities may
lack expertise (Management 5/2015).

To understand the characteristics of public
tender calls in WasteCo’s industry, the
researchers analysed a sample of five actual
cases (see table 2). The publicworks department
of one big city (with annual purchases of a few
hundred million euros) released tenders 1 and
2. In turn, tenders 3 to 5 were from solid waste
management companies owned by several
municipalities.

As illustrated in table 2, the lowest price
contract award criteria are commonly used in
WasteCo’s industry. The MEAT criterion was
used in two tenders: in both cases, the quality

scores were calculated on the basis of the carbon
dioxide equivalent emissions of the product. In
particular, the focus was on the emissions from
manufacturing the product and not from waste
management operations. The weightings of
quality criteria versus price criteria were 10%/
90% and 20%/80%.

The analysis reinforced theidea thatinstead
of taking into account non-price factors as
award criteria, it could be possible to ensure
VIM by including different kinds of
requirementsin tender calls. One way to pursue
VIM is to define sufficient technical
specifications. It is important to pay attention
to warranty requirements and to references
from previous contracts as well. Regarding
lifecycle aspects, the analysis underlined thata
tender could include an obligation to ensure
the availability of spare parts and maintenance
for a certain time. In all, the tenders published
by the large organization were much more
comprehensive than the tenders from the
smaller organizations.

Increasing public procurers’ awareness of the
qualitative aspects and lifecycle perspective
WasteCo’s personnel believed that there is a
lack of knowledge about how to gain ViM,
especially by relying on the MEAT concept.
Thus, an outline of the ideal tender call and a
brochure, Quality criteria and qualitative aspects in
public procurement, was developed for
communication. The aim was to provide
guidelines for the procurement of waste
containersand toincrease procurers’ awareness
of quality issues and lifecycle thinking.
Regarding the contract award criteria,
WasteCo now proposed that suitable non-price
indicators for waste containers could be, for
example, the applicability for use, the quality of
references, and warranty issues. Subjective
scoring could rely, for example, on evaluations
given by a committee dedicated to the well-
being of the urban environment. A similar
committee could evaluate the applicability of
tendered products as well. Then scores could

Table 2. Summary of the analysis of tender calls (MEAT = most economically advantageous tender).

Contract award criteria
Technical specification

Warranty period > 3 years (X)

Spare part availability Requirements (x)

References Needed (x
(

The organization’s size

MEAT (x)
Comprehensive (x)

Large (x

Tender calls

1 2 3 4 5

HOKR AR KK
KR AR KK
o
o
o

R
'
'

)
)

Lowest price (-)
Narrow (-)

< 3 years (-)

No requirements (-)
Not needed (-)
Small (-)
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be givenbased, for example, on the applicability
to the urban environment, expectable end-
user experience, and the modifiability of the
waste containers’ visual appearance.

According to WasteCo’s management,
technical standards are very useful in defining
proper thresholds for product characteristics.
Thus, the contracting authorities may require
each tenderer to provide a test report or a
certificate as proof of their compliance with the
standards’ requirements. To ensure the
supplier’s technical and professional
capabilities, contracting authorities may
indicate, for example, that evidence of similar
deliveries is a prerequisite, or past experience
should be demonstrated by a detailed list of
references. Itis also possible to request that the
suppliers prove that their operations comply
with certain quality standards. Overall,
WasteCo’s brochure highlighted that creating
sufficient contractual agreements, covering,
for example warranty issues and availability of
spare parts and maintenance, could ensure the
quality and required service level over the
lifecycle of a product.

One of WasteCo’s main concerns was that
public authorities should be able to compare
the lifecycle costs of alternative waste collection
methods more thoroughlyin the pre-tendering
phase:

We have realized that the investment cost is
negligible compared to lifecycle costs... However,
the price is so much negotiated even though it
does mot matter a whole lot. The [total] cost is
somewhere completely elsewhere than at the
negotiating table (Management 5/2015).

However, a problem in waste management
is that there are different stakeholders with
conflicting interests. For example, the
companies responsible for emptying the
containers and transporting waste could get
moreincomeifthe containers needed emptying
more often. In turn, long emptying intervals
was one of the main advantages of WasteCo’s
container over other types of containers. Public
authorities may make procurement decisions
that are not optimal from the municipal point
of view, since they may disregard, for example,
the cost of emptying containers over time.
Moreover, the publicauthorities may disregard
the long-term environmental/societal point of
view, for example emissions from waste
management operations or its quality as
perceived by households.

Overall, WasteCo’s longitudinal case study
confirmed that achieving VfM in public
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procurement is difficult. At the same time, it
provided valuable insights about how economic
facts (price versus LCC) and subjective
valuations get intertwined.

Analysing the tender award criteria in other industries
In order to gain deeper insight into the tender
award criteria, a sample of public tender calls
was also analysed. This data was gathered via
the HILMA portal—an electronic marketplace
for public contracts in Finland. The sample
consisted of 40 tender calls of devices and
equipment belonging to four different
categories. These devices and equipment
ranged from kitchen machines to trucks. None
of the analysed tenders involved waste
containers, which means that these tenders
represent a comparison group covering
different types of procurement objects. From
each category in this comparison group, the
latest 10 tender calls were selected for analysis.
The results presented in table 3 indicate that
public authorities rely on MEAT more often
than thelowest price when they are purchasing
devices and equipment. This is noteworthy
when the ambiguity of MEAT concept is taken
into consideration.

The most commonly used criteria were
related to technical features and after-sales
service. In several cases, scores were awarded if
a particular technical requirement was met.
Regarding after-sales, for example, service
response time and availability of services for a
certain period of time were used as the basis for
awarding scores. In turn, functionality was
scored, for example, based on user experience
information. Only in one case (included in
‘other’ criteria in table 3) was the scoring based
on energy consumption of the equipment,
which would be an element of lifecycle costs. In
all, the results showed that practitioners were
using the same kinds of criteria as in the
procurement of waste containers.

It is possible to define unambiguous and
quantifiable quality criteria, such as the results
of test measurements of laboratory devices.
However, most quality criteria, are subjective
in terms of defining the parameters and then
assessing them. In one case of using the MEAT
criterion, for example, tenderers were asked to
estimate based on the given scale how much the
offered solution would affect workload and
ergonomics. Clearly, evaluating ergonomics is
susceptible to subjective opinions and is difficult
to value in monetary terms. Therefore, when it
comes to non-quantifiable criteria, ambiguity is
unavoidable. However, LCC, among other
approaches, could help in providing structure
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and acommon basis for an assessment discussion
regarding multifaceted procurement objects.

Discussion and conclusions

Based on our literature review, longitudinal
case study, and public data, it is clear that
different stakeholders can have very different
ideas concerning what VM is. In addition,
there are numerous possibilities to evaluate
ViM based on substantive quality criteria. Thus,
besides the potential benefits that pursuing
VIM with the help of MEAT could generate,
there are several barriers and drawbacks that
limit its value in practice. This paper sheds
light on the possibilities and challenges in
engaging economic facts and subjective
valuations when considering and assessing VIM
in public procurement.

Thestudy suggests that, when using MEAT,
the procurement of simple products like waste
containers is complex, and it is extremely hard
to getobjective and measurable quality criteria.
Our findings from WasteCo’s experience
elaborate on the finding of previous literature
(Tagesson et al., 2015) that, in order to avoid
subjective assessments and reduce the risk of
appeals, price is often the predominant factor
in public procurement. In turn, the analysis of
the award criteria used in other industries
revealed that contracting authorities are more
and more relying on MEAT. This may be the
result of recent public procurement legislation
encouraging the use of qualitative criteria in
tender awarding. However, we believe that
MEAT leads to ambiguous decision criteria
and should be used with care.

In particular, by building on Brochner et
al. (2016), this paper suggests that it is worth
considering whether it is necessary to use
qualitative award criteria or pursue VIM by
simply relying on appropriate quality
requirements. More particularly, one approach

to the problem of valuing quality is to enter all
necessary requirements in the specifications
and then award the tender based on price
alone. In turn, it is possible to proceed with
looser criteria and select the tender with the
best price-quality ratio. This approach requires
scoring the qualitative aspects but may allow
more suppliers to participate in the tender
competition. However, pursuing VIM by
relying on quality requirements alone may not
always ensure VIM from the perspective of
LCC. Thusanideal solution could be toinclude
sufficient quality criterion in the specifications
and use MEAT in contract awarding.

The paper proposes that LCC enables
highly relevant cost scenarios of alternative
technical solutions. In the waste management
sector, for example, different collection
methods differ significantly in terms oflifecycle
costs and environmental effects (Teeriojaet al.,
2012). Assuggested in the literature (Tarantini
et al., 2011), this paper strengthens the idea
that a lifecycle approach is not only a
comprehensive criterion in tender evaluation,
butitisan approach to analysing economicand
environmental issues within tendering
procedures. In line with observations by
McKevitt and Davis (2016), this study suggests
that the potential of VIM should be assessed
already in the pre-tendering phase, for
example, with the help of LCC.

However, LCC might be difficult to
implement in practice, because it requires new
skills from people who are working with
tenders—on both sides of the table. Regarding
this, Erridge and Hennigan (2012) suggest
that shared practices are likely to be effective in
building the confidence needed to use complex
tender evaluation criteria. Actually, general
level guidance and shared understanding
regarding good practices for MEAT, LCC, and
transparency exist (for example Directive 2014/

Table 3. The percentage of cases in which the criteria was used in tender awarding (N =

number of cases studied).

Total Laboratory Industry Electricity Transportation

(N=40) (N =10) N=10) (N =10) (N = 10)
Lowest price 25% 10% 20% 30% 40%
MEAT 75% 90% 80% 70% 60%
Quality criteria 13% 0% 10% 40% 0%
Technical features 38% 70% 40% 20% 20%
After-sales services 33% 40% 30% 20% 40%
Functionality 25% 40% 10% 10% 40%
Delivery time 18% 30% 10% 30% 0%
Performance 15% 30% 0% 10% 20%
Warranty issues 15% 20% 0% 30% 10%
Other 15% 0% 10% 0% 50%
© 2018 GIPFA

PUBLIC MONEY & MANAGEMENT 2018



24/EU). However, because every procurement
is different in its nature, it may not be possible
to identify commonly agreed upon scoring
rulesand calculation methods that practitioners
should use. As VIM can be achieved in many
ways, a certain level of ambiguity needs to be
tolerated and accepted while focusing on
transparency in the procurement process.

As described in the literature (Falagario et
al.,2012),awarding public tenders may become
atime-consuming and expensive process when
both prices and qualitative issues are being
considered. Hence, the cost/benefit trade-off
of obtaining the additional information needed
for comprehensive cost analysis should be
recognized (Van den Abbeele et al., 2009). In
that sense, it is reasonable that contracting
authorities are qualified to choose and execute
the appropriate method and award criteria for
each different case. For example, organizing
test measurements for laboratory devices might
be laborious, but could enable objective and
unbiased comparison of alternatives.

Finally, the key contribution of this paper
is that defining absolute VfM may be impossible
because of the multi-dimensional and complex
nature of public procurement. Therefore, LCC
and otherapproaches will atleast give structure
to the expected impacts of the complex
procurement case, and thus partly overcome
ambiguities related to them.

Waste management, for example, has
society-level effects: economic effects through
waste collection costs; as well as long-term
environmental/societal effects through
emissions and perceived service quality (Reich,
2005; Teeriojaet al.,2012). In line with earlier
observations (Karmperisetal.,2013), this study
suggests that public authorities’ decision-
making regarding waste management is
hampered by public sector fragmentation:
various stakeholders have conflicting interests,
for example one stakeholder’s earning logic
incurs costs and emissions for another. Building
on that, this paper suggests that such
fragmentation might cause the VIM for an
individual public authority to conflict with the
VIM for the whole society, i.e. fragmentation
would cause suboptimization in public
procurement (see Heald, 2003).

Limitations and further research

The research was limited to one indepth case
environmentin the Finnish waste management
context. Further studies could enhance the
generalizability of the findings by gaining
evidence from more cases across different
sectors. As illustrated by a larger sample from
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the Finnish HILMA database, the difficulties of
defining objective and measurable quality
criteria might be the case more broadly as well.
Indeed, we have little reason to believe that
other contexts would be different. However, in
order to get a comprehensive understanding
of the topic, an indepth involvement with one
case company was required.

In terms of future research, it would be
necessary to further analyse the approach of
using representative committees in evaluating
subjective and non-quantifiable tender award
criteria. In addition, to achieve generalized
findings and to establish correlations between
variables such as procurement approaches,
organizational capacity, and legal complaints,
more quantitative research based on large
datasetsis needed. Moreover, further research
could consider how to exploit LCC in tender
selection: by whom in practice and through
which kinds of processes?

IMPACT

Policy-makers and managers need to be aware
that different stakeholders could have different
views of what value for money (VIM) is. The
authors present a new way of overcoming ViM
challenges. They show that lifecycle costing
(LCC) provides clear benefits for public
procurers to assess the potential for VM in the
pre-tendering phase.
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Abstract

Purpose — The purpose of this paper is to discuss life cycle cost management and highlight the
practical challenges related to collecting adequate data and practicing long-term cost management in
an uncertain environment.

Design/methodology/approach — The paper reports a case study conducted in the Finnish
Defence Forces. As part of the case study, a life cycle cost model for a case product was developed.

Findings — Activity-based life cycle cost modeling can provide relevant information for varying
product management needs at different stages in the life of a product. Quantification of uncertainty is
one of the elements in the modeling that can improve the feasibility of LCC both for cost estimation and
tracking purposes.

Originality/value — Only a few empirical studies on life cycle costing have been reported which
focus on the defence sector. The paper contributes to our understanding of how LCC can be used in a
continuous manner and depicts how LCC can produce a sharpened cost image of a particular product.

Keywords Learning, Life cycle costs
Paper type Case study

1. Evolving life cycle cost management

Life cycle costing (LCC) is an approach within the field of management accounting
which focuses on the total costs that occur during a product’s life[1]. It is possible to
identify two distinct dimensions of life cycle costing:

(1) estimating costs on a whole life cycle basis; and

(2) monitoring the cost incurred throughout a product’s life cycle (Jackson and
Ostrom, 1980; Taylor, 1981; Booth, 1994; Woodward, 1997; Asiedu and Gu,
1998).

The total costs can be considered from diverse points of view — for example, from the
point of view of the product’s supplier or of the product’s user or owner, or even more
broadly from the point of view of society.

LCC can be seen as a way of thinking and not merely as a costing tool because in
addition to the management of costs, it focuses on the long-term performance of
products by employing a variety of management accounting methods. A basic
assumption behind the LCC approach is that it is usually possible to affect the future
costs of a product beforehand, either by planning its use or by improving the product
or asset itself (Markeset and Kumar, 2004). In practicing LCC, it is necessary to
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can lead to progressive solutions that lower the societal costs derived from pollution of
the environment, but on the other hand these solutions will result in higher
manufacturing costs as a product may require more expensive components and
materials. The production of more expensive materials can, in turn, have a greater
environmental effect and thus add to the societal costs. With this holistic approach, one
quickly notes that an extensive and detailed implementation of life cycle costing easily
leads to highly diversified and laborious analyses of cause and effect. Still, to avoid
partial optimization, costs ought to be studied with regard to the total situation.
Knowing the life cycle costs of a product is one of the basic requirements when one is
considering, for example, the outsourcing of functions and ownership, or when one
wants to offer one’s capacity for use by the other organizations in the supply chain. As
the most holistic interpretation of LCC may be too laborious to implement, in an
individual organization it is possible to adopt a much simpler starting point. Thorough
surveillance of the acquisition and operational costs of a specific product from the point
of view of one actor — the company itself — can expose the cost structure of a product
and reveal several interesting causalities.

Contingency theory emphasizes the relationships between the design and
functioning of an organization and different contingent factors such as environment
and technology (see, e.g. Otley, 1991; Covaleski et al, 1996). Accordingly, the
characteristics of different control systems applied in organizations can also be
reflected against the relevant contingent variables. Dunk (2004), for example, points
out that the use of management control systems such as life cycle costing may be
contingent on the characteristics of the firm: organizations with products at an early
stage of their life cycle are likely to use LCC as a planning device rather than as a
control tool, whereas in firms with more mature products the focus may shift more
toward control. Considering the number of objectives associated with LCC — including
the comparing of actual and budgeted costs, the facilitating of better pricing decisions,
improved profitability assessment, enhanced understanding of products’
environmental effects, and focusing on the costs incurred after purchasing or
development (Woodward, 1997; Emblemsvag, 2001; Dunk, 2004) — it is likely that the
relative importance of these objectives will vary over the different phases in the life of a
product.

The paper highlights the practical challenges connected with collecting adequate
data and practicing long-term cost management in an uncertain environment. The
paper shows that the characteristics of and the results obtained by LCC will — due to a
number of issues in connection with the availability and quality of input data,
decision-making needs, and relevant stakeholders — evolve from the beginning of a
product’s life to the final phase of its disposal. The paper is based on a study conducted
in the Finnish Defence Forces (FDF). The unit of LCC analysis was a product — a field
gun — that belongs to the fixed assets of this organization. As a consequence, the study
adopts a customer’s perspective on LCC. Thus, the costs that are caused by the
acquisition, operation, and maintenance of a product were the main focus of the life
cycle cost analysis.

The paper contributes to our understanding of how LCC can be used in a continuous
manner and depicts how it can produce a sharpening “cost image” of the product in
focus. The term “cost image” is used in this study in referring to the idea that cost



consciousness (see, e.g. Uusi-Rauva and Paranko, 1998), especially in the life cycle
costing context, requires understanding of a product’s cost history and its current cost
behavior together with an estimate of its future costs. Thus, to comprehensively grasp
the costs associated with a certain cost object, one could combine these three factors
into a “cost image”.

The question of which costs should be included in LCC analyses receives different
answers, depending on the purpose of the costing (Hochschorner and Finnveden, 2006).
In line with this, the cost image could be seen as a dynamic framework that gains in
accuracy and informational content over a product’s life. Performance measurement —
including cost accounting — should be able to respond to the developing needs of
decision makers in different life cycle phases (Werner and Souder, 1997; and for
discussion related to the impact of context on the realization of LCC see also
Kirkpatrick, 2000) and should help to provide answers to the following challenges
connected with product management:

(1) At the beginning:

+ comparing and ranking alternatives;

+ assessing total economic impact; and

+ adjusting proper (e.g. maintenance) resources.
@) In the muddle:

+ continuous cost management and finding the optimal practices for
utilization;

+ learning from estimation errors, improving costing practices; and
* determining the optimal length of life cycle.
(3) At the end:

+ making actual product-specific cost calculations and a total financial
statement for a product; and

+ collecting information on actual activity unit cost and driver amount as
input data for future investments.

All the necessary features of the cost image of a product are actually inherent in the
concept of LCC, but the practical application of cost image thinking requires full and
continuous utilization of LCC from the beginning to the final phases of life cycle.
Importantly, the estimation of future costs, which is an essential feature of LCC, should
be complemented with sufficient cost monitoring during a product’s life cycle (Taylor,
1981; Woodward, 1997). In fact, during the life cycle the emphasis of LCC shifts
essentially from cost estimation to cost monitoring (see Figure 1). At the beginning of
the life cycle, LCC corresponds mainly to the estimation of future costs (the leftmost
triangle in Figure 1). Over time, the focus gradually shifts to monitoring the incurred
costs, and the estimation of future costs is increasingly based on the analysis of past
cost (the central triangle in Figure 1). At the end, cost estimation has little value for the
decision maker, whereas properly collected cost data would allow making an overall
LCC statement that illustrates the total impact of the product on the organization (the
rightmost triangle in Figure 1).
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Figure 1.

The changing focus in
LCC during a product’s life
cycle

Tracking incurred costs/
Budget review

[LIFE cYcLE

Source: Suomala et al. (2004)

From the methodological perspective, the paper should be labeled as a case study. Case
studies can be applied especially when the interest is on the dynamics of a phenomenon
or phenomena within a specific context (Eisenhardt, 1989). As Yin (1994) points out,
case study is a research approach rather than a distinct method: several methods of
data collection and analysis can be applied in case studies. This study, which was
carried out between February 2004 and December 2004, employed a number of
methods: modeling and simulation was used for constructing a life cycle costing
framework. Participation or observation (ca. 14 days) in the organization was needed
for understanding the context and collecting part of the input data for cost modeling.
Interviews and group interviews (z = 12) were used both for collecting cost data and
for reflecting the impacts of LCC in the case organization. The practical — or
managerial — motivation for the case study was the concern of the management of the
case organization that the level of life cycle cost consciousness in the organization was
not adequate for controlling the cost effects of material investment decisions. In other
words, the present cost accounting and cost management practices did not support
systematic learning from material cost behavior.

The remainder of the paper is structured as follows. Section 2 contains a literature
review and discusses life cycle-based cost management in organizations. Section 3
provides the empirical part of the paper and describes the life cycle costing process in
the case organization. Section 4 discusses the findings and provides conclusions.

2. Life cycle matters — motivation for accountability

Traditionally — looking at the product costs from the supplier’s perspective — it has
been claimed that up to 80-90 percent of the product cost that will eventually be
incurred is already determined (committed) during product and production
development (see, e.g. Raffish, 1991; Ax and Ask, 1995, p. 134; Asiedu and Gu, 1998;
Uusi-Rauva and Paranko, 1998). Such a claim is likely to put the emphasis in
profitability management quite strongly on product development and design.
Somewhat in contrast with this, Cooper and Slagmulder (2004) recently argued that



companies can achieve significant savings during product life cycle even in an
environment of products with short life cycles and aggressive cost management
focused on product design. Consequently, firms should practice active profitability
management not only during the design phase but also during the rest of the life cycle.
Naturally, this interpretation is not a totally new one and it is supported by studies that
emphasize the impact of after sales on a product’s overall profitability. A number of
observations suggest that in many industries — including electronics, communication,
machine construction, and the car industry — the after sales period is a substantial
contributor both in terms of total product revenues and, in particular, generated profits
(Cohen and Whang, 1997; Suomala et al., 2002a, b).

From the customer’s or user’s perspective, a similar logic of incurred costs and the
costs to which one is committed can be applied. After making a purchasing decision, a
company will be largely committed to the costs that will later be incurred, for instance
in the form of maintenance, repairs, energy, staff needed, and disposal. Of course, this
does not mean that these costs cannot be affected at all during the life cycle of a
product. Costs can be managed for example by optimizing maintenance strategy, by
educating the individuals that use the product, or by developing a more efficient way to
utilize the product. On the other hand, it is clear that different product alternatives or
technology platforms may cause different costs, and therefore it is essential to practice
LCC in the acquisition phase in order to be able to avoid unnecessary under- or
over-estimations of total costs (or phase-specific costs (see Barringer and Weber, 1996))
associated with a product. Due to the large amount of after purchase costs in many
cases, it is sometimes very difficult to gain a realistic perception of overall costs
without a systematic life cycle analysis. In line with this, LCC was first used for the
forecasting of future costs in the acquisition phase of products (Asiedu and Gu, 1998;
Emblemsvag, 2003). The starting point in product life cycle cost estimation is to
understand the nature of a product’s life cycle and the activities that are performed
during its phases. Cost drivers may differ from one product to another, which makes
the identification of the main cost drivers both important and challenging (See, for
example, Janz et al., 2004).

During the acquisition phase, many companies produce an estimate of costs and
revenues associated with the investment through traditional capital budgeting. In this
process, typical methods include net present value (NPV), internal rate of return (IRR),
and payback (see, for example, Keloharju and Puttonen, 1995; Lukka and Granlund,
1996; Neilimo and Uusi-Rauva, 2005). When conducted properly and sufficiently
extensively, this can be perceived as a starting point for life cycle costing. However, it
is important to perceive the process of capital budgeting as an input for continuous life
cycle cost management rather than as a costing output that can be — in the worst case
— archived and forgotten. In this respect, it is unfortunate that many companies neglect
comparisons of actual and budgeted costs (Jarvinen ef al, 2004) and thus lose the
possibility to learn from the product’s cost behavior during its life and eventually to
make more accurate or realistic cost estimations.

In practice, several problems or deficiencies have been identified in connection
with both estimating the future costs and tracking the historical cost behavior of
products, customers, or other cost objects over a long period. Collan and Langstrém
(2002) have found that more than half of companies do not have specific decision

Learning by
costing

655




[JPPM
56,8

656

support systems for investment planning. In addition, Uusi-Rauva and Paranko
(1998) point out that cost accounting practices in Finnish companies are not fully
able to support or respond to various needs of product development. Although the
lack of utilization of different costing methods is not the sole reason for this, it is
clearly part of the problem: for instance, according to Hyvonen (2000), only 6 percent
of Finnish companies have used LCC. This applies not only to Finland as the
practical application of approaches similar to LCC, such as total cost of ownership
(TCO), has been found to be quite limited in international studies (Ellram and Siferd,
1993). There is evidence that life cycle impacts tend to be neglected and that the
initial purchase cost is often a very important criterion when making purchasing
decisions (e.g. Ahmed, 1995; Jarvinen et al, 2004).

Both for estimating and budget review purposes, adequate costing data needs to be
collected. In this respect, companies’ costing practices form the basis for cost
monitoring during the life cycle and here the ability to assign costs to specific products
is central. In addition to financial information, the collection and analysis of operational
data is an essential part of life cycle costing because this data can be utilized in
identifying relevant cost drivers for products. It is likely that quite a lot of information
for LCC purposes exists in different forms; the problem is that the data is not brought
together in a coherent way (Taylor, 1981; Wouters et al, 2005). In fact, the
unavailability of adequate costing data is considered to be one of the main barriers to
implementing total cost analysis approaches (e.g. Ellram, 1995).

Irrespective of the quality of present data, life-cycle analyses always include
elements of uncertainty because part of the input data has to be defined on the
basis of different estimations and assumptions regarding the development of
costs and revenues in the long run. It has been recognized that probability
methods are useful in handling uncertainty in cost models (Asiedu et al, 2000;
Emblemsvag, 2003; Nachtmann and Needy, 2003). Thus, instead of treating as
fixed the input variables relating to, for example, performance, quality, and price
requirements, it is more appropriate to quantify them in terms of probability
distribution functions (Asiedu et al, 2000; Jiang et al, 2004). According to
Emblemsvag (2003), the Monte Carlo simulation is an especially useful method
for cost management purposes.

The Monte Carlo method can be used to assess the impact of uncertain input
variables on the outcomes. It is applied in a number of areas, such as in economics,
biology, chemistry, and engineering (Emblemsvag, 2003). For example, Nachtmann
and Needy (2003) have used Monte Carlo simulations for handling uncertainty in
activity based costing (ABC) systems, and Liu and Frangopol (2004) have used them
for optimizing maintenance policies. Furthermore, Emblemsvag (2003) has used Monte
Carlo methods for various life-cycle costing (LCC) applications. The aim is to model
uncertainty in the life cycle model’s input variables by using probability distributions
in order to be able to numerically measure the effect this uncertainty has on the output
variables. If historically collected data exists, the probability functions can be
determined on the basis of past experience. However, in most cases the forms of the
distributions are based on estimates that do not directly stem from historical data and
therefore their accuracy is questionable. Furthermore, the accuracy of the estimates
depends on the forecasting period. Multiple replications of the simulation models are



run, resulting in a distribution of possible outcomes and the probabilities that these
values will occur. In addition, by conducting sensitivity analysis, one can identify
which input variables are the most important with respect to managing the
uncertainty. The case study reported in the next section highlights the practical
challenges related to collecting adequate data and practicing long-term cost
management in an uncertain environment on the basis of cost image thinking and
numerical simulation.

3. The case — need to understand life cycle costs

Research project

The study was conducted in the Finnish Defence Forces. It is a characteristic of the
FDF (from now on “the organization”) that the different parts of the organization are
responsible for the acquisition, utilization, and maintenance of defence material (from
now on “products”). In addition, some activities, such as the most demanding
maintenance tasks, are outsourced. The distribution of responsibilities, among other
things, results in fragmented product-related cost consciousness within the
organization. However, as a rule of thumb, about 30 percent of the annual expenses
(ca. 600 million Euros) are allocated to the acquisition of new products and systems.
Further, the organization uses many different products with usually long-term cost
effects and it has been estimated that the acquisition costs represent roughly only one
third of the total life cycle costs of a particular product or a piece of material. This
would imply that the costs directly associated with the products constitute a major
portion of total expenses. Naturally, the long-term cost structure is essentially
dependent on the type of material in question, but overall effective cost management
covering the entire life cycle of products is very important for the organization. Quite
recently, the organization has increasingly struggled with high costs associated with
using products, which has resulted in demands to reduce product-based military
training — and overall — the utilization rate of many products. Thus, to enhance
rational long-term planning, the organization has faced pressures to improve the
ability to anticipate the life cycle costs of a product before the decision to invest in it. In
this way the organization would be better able to utilize its resources and financial
abilities effectively. A tool that is perceived as capable of responding to these pressures
is LCC. A research project was set up to seek tools for improving long-term cost
consciousness in the FDF. The objective was to develop a general template for an LCC
model which could be applied in estimating and tracking the life cycle costs from
acquisition to disposal.

The project conducted during the year 2004 was organized around the analysis
of a case product which was a field gun. The focus was on the costs that are
directly associated with the case product although the utilization of the product
requires support also from other systems (such as vehicles), the costs of which were
excluded from the analysis. The main reason for selecting the field gun as the case
product was that it had been used actively for over a decade and the organization
had collected data that partly depicted the historical use and maintenance activities
related to the product. Long storage periods are typical of the product and it can be
stored continuously for many years between active utilization phases. The product
had been used most actively at the beginning of the life cycle and its use was
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anticipated to decrease until the end of the life cycle. Also, regarding this product,
the responsibilities for life cycle activities such as acquisition, utilization,
maintenance, storage, and disposal, were distributed among the different
organizational units. Responsibilities for maintenance, for example, were further
distributed both to the final users and to the service department, depending on the
type of maintenance task. In addition, the most demanding maintenance tasks were
outsourced to the manufacturer of the product.
The modeling of life cycle costs was divided into two phases:

(1) collection of the historical data; and
(2) construction of the model.

The modeling started with an analysis of the life cycle of the case product in
cooperation with the representatives of the organization. The main contacts were from
the department which is responsible for managing maintenance and storage activities.
The issues concerned were the activities related to the case product during its life cycle,
the total activity costs, and the amounts of activity drivers. Overall, 15 activities
related to the case product from acquisition to disposal were identified. The focus was
on the costs that can be unambiguously associated with the case product; cost elements
related to product acquisition, implementation, use, maintenance, warehousing, and
disposal were taken into account in the modeling. Thus, for example, the general costs
related to military training (although partly related to this case product) were excluded
from the model.

Analyzing the historically collected data was an essential part of the project. Data
related to the use and maintenance of products was collected from the product-specific
maintenance manuals in which the data covering the whole life cycle have been
documented. Approximately 20 percent of the case product fleet in the organization
was examined in this study. The most essential data collected from the maintenance
manuals was: the number of shots, the amount of transportation, and the service and
repair tasks as a function of time. The manner of using the case product in different life
cycle stages and the differences between individual products were analyzed on the
basis of the data collected on shots and transportation. The data on maintenance and
repair tasks was used to determine the maintenance history of the average case
product. The analysis revealed that the number of shots and the amount of
transportation varied a lot between individual products and between life cycle stages.
In contrast, there were no substantial differences between the individual products
regarding maintenance and repair tasks. The data on the differences between
individual products and between life cycle stages was further utilized when modeling
the uncertainty.

The product- and activity-related cost information was obtained indirectly from the
organization’s databases through interviews and questionnaires intended for
maintenance and IT personnel. The specificity of the available costing data varied a
lot, which affected the modeling of the costs. For example, historical data related to
part of the repair tasks was not collected at all in the organization and thus historical
data collected on a corresponding product had to be utilized. On the other hand,
accurate cost information based on invoicing was available regarding outsourced
maintenance and repair tasks.



Description of LCC model

The model has been constructed with MS Excel and the uncertainty inherent in input
variables has been modeled with @Risk software. The model is based on the principles
of activity-based costing (ABC), although it should not be seen as the most classical
example of ABC. The model calculates activity unit costs on the basis of available
product-specific basic information (resource consumption and resource costs) and
assigns costs to a product on the basis of information on known or estimated activity
driver amount for each period of product life. In the model, the life cycle of a product is
divided into a feasible number of distinct calculation periods. This number can be
defined by the user. Of course, there are always uncertain elements affecting life cycle
costs. Because exhaustive historical data related to a case product has not been
collected before in the case organization, uncertainty related to input data (e.g. actual
activity driver amount and activity unit cost) was taken into account in modeling the
incurred costs. In addition, there was a lack of information about the utilization of the
case product in the future and thus the modeling of future costs had to be based on
assumptions, partly relying on historical experience.

Two basic methods are available for measuring the economics of product life cycle.
Profits and losses that are caused by products throughout their life can be measured
either by accrual accounting or the cash flow method. Each approach has its strengths
and weaknesses. In this case, the life cycle costs are modeled as cash flows during
product life. Thus, the model can best capture the development of product-related
sunken costs as a function of time in an environment where the residual values of the
material are often irrelevant. This means that, for example, purchase costs are not
represented as depreciations but modeled as non-recurring payment at the beginning
of the life cycle. An exception to this is that the cost of capital related to spare part and
accessory inventory is seen as a recurring cost during the whole life. Apart from this,
an organization could affect the timing of expenses by employing different financing
models. However, to better understand the cost behavior of the product, the effects of
different financing methods on the incurred costs during life cycle have not been taken
into account in the model.

The modeling was based on the idea that total costs of a product fleet can be
calculated on the basis of individual product costs. However, the individual products
are utilized in different ways and in different circumstances, which should be taken
into account when modeling the costs of the whole product fleet. Because the historical
data was determined on the basis of a sample from the whole product fleet and thus the
differences within the whole fleet could not be quantified accurately, the differences
between product individuals constituted yet another source of uncertainty. If historical
data covering the whole product fleet was available, the uncertainty related to the
differences between individual products would not need to be taken into account in
retrospective analysis.

The model is composed of four Excel sheets. On the first sheet (see Table I) the user
defines the basic cost information, such as resource costs, resource allocations to
activities, and other elements affecting activity unit costs. In addition, other
product-related input information, such as the size of the product fleet, the assumed
inflation, and the cost of capital, is covered in the first sheet. The basic information is
further utilized on the other sheets.
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Table 1.
Example of key input
data (sheet 1)

Input parameter Unit

Fleet size Pieces

Length of calculation period Years

Inflation Percent

Cost of capital Percent

Spare part inventory size;value Pieces/item; price/item

Purchase price, product Euros

LC stage specific resources
Acquisition Euros/hour;Euros/piece;Euros/km;Euros/sqm
Implementation Euros/hour;Euros/piece;Euros/km;Euros/sqgm
Active use Euros/hour;Euros/piece;Euros/km;Euros/sqm
Disposal Euros/hour;Euros/piece;Euros/km;Euros/sqgm

Supporting activities Euros/hour;Euros/event

The second sheet (see Figure 2) of the model is for constructing the basic profile for the
product life. It comprises all the activities, the activity unit costs, and the expected
amount of activity drivers as a function of time. The model calculates the activity unit
costs on the basis of the basic information reported on the first sheet and it is possible
to determine if the activity costs are assigned to the whole product fleet or to an
individual product. On this sheet the user also determines all the uncertainties related
to the activity driver amount (Each shell that may contain uncertainty is marked with a
star). In the absence of reliable data, normal distribution can be assumed for each
variable, but when the uncertainty is expected to be asymmetric, triangular
distributions are more suitable. As a consequence, triangular and normal distributions
were utilized for modeling the uncertainty regarding variables on the first two sheets.
The parameters of uncertainty distributions for the periods before year 2005 were
determined on the basis of the empirical data, and parameters for the periods after year
2005 were derived by extrapolating the historical development of the parameters.
The third sheet of the model presents periodically all the activities, the assignment
levels of the activities, the expected amount of activity drivers, and the activity costs
which are calculated on the previous sheets. Only the uncertainty coefficients related to
differences between individual products are determined on this sheet. The logic is as
follows. The result of the multiplication of the expected amount of activity driver
(determined on the second sheet) and the uncertainty coefficient is the calculated
amount of the activity driver. To get the total activity cost in a particular period, the
calculated amount of the activity driver is multiplied by the activity unit cost. (Figure 3)
The left side of Figure 3 illustrates the possible values and their probabilities for
uncertainty coefficients, which are modeled as discrete distributions. Uncertainty
coefficients can be seen as probabilistic multipliers, which are used in simulation to
quantify the deviation from the expected value. Discrete distribution was, in this case,
a feasible way to model the uncertainty related to many key variables, such as the
number of shots during a given period. This is due to the fact that on the basis of scarce
historical evidence, the differences between product individuals were substantial and
seemingly random, making it difficult to utilize a theoretical distribution. More data
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Figure 3.
Modeling uncertainty as
discrete distribution

might enable fitting the empirical data to any theoretical distribution instead of using
an empirical distribution (such as discrete distribution).

The accumulated life cycle costs are presented periodically both at discount values
and at nominal values on the fourth sheet of the model (Figure 4). Both the
product-specific costs and the total cost of the whole fleet are presented. In addition, the
activity-based cost structure is presented both at absolute values and at relative values.
The Excel model calculates numerically (e.g. Monte Carlo sampling) by means of
@Risk software the life cycle costs in distribution form by combining all the identified
uncertainties in input data. In other words, the model shows all the possible outcomes
given the uncertainty of input variables. It is also possible to perform a sensitivity
analysis which identifies the most significant inputs and their associated correlation
coefficients.

Toward cost image — life cycle costs in three stages of product life

The idea of the evolving use of life cycle costing during a product’s life cycle is
illustrated in this section. Since the availability and quality of the input data usually
increase during the life cycle, this provides a possibility to sharpen the cost image of
the product during its life. The changes in the accounting environment and the effect of
this environment on life cycle cost modeling are illustrated using three evolving
versions of the model presented in the previous section. The different versions of the
model describe the perception of life cycle costs at three successive points in time:

(1) the beginning of the life cycle (stage 1);
(2) after one-fifth of the life cycle (stage 2);
(3) at the time of the research project (stage 3).

It has to be noted that the first two versions of the model are somewhat hypothetical;
they are formulated on the basis of present knowledge. At the time of the project it was
not possible to tell exactly what the situation was in stages 1 and 2. However, the
constructed model has been utilized in simulating different situations during product
life as realistically as possible. Modeling is based on the assumption that the cost
accounting practices of the case organization are not evolving during the life cycle.
Thus, the quality of cost information — such as the knowledge on activity unit costs —
remains the same throughout the life cycle.

Ideally, the first life cycle cost calculation should be done at the beginning of the life
cycle. In that case, the calculation has to be based on the different estimations that
illustrate the manner of using the product in the future and on the information on
activity costs. One way to define the amount of activity drivers is on the basis of the
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product’s utilization plan and the activity costs, for example employing activity-based
costing. It is also possible that the supplier of the product provides the customer with
some information regarding the reliability, availability, maintainability, and
supportability (RAMS) of the product. RAMS figures can be utilized especially in
estimating the maintenance costs. Because of the lack of certain empirical information
at the beginning of the life cycle, modeling of uncertainty is an essential feature of LCC
at this stage, when even the most fundamental factors, such as estimates of the length
of the life cycle, may be uncertain. In addition, it may be impossible to recognize all the
relevant activities related to a product during its life cycle and thus some activities may
be ignored in the modeling. For example, the requirements for product modifications
may be difficult to recognize in advance. It may also be difficult to estimate the timing
of different actions, such as maintenance tasks. Because the time value of money is
taken into account in life cycle costing, the timing of actions also has an effect on costs.
In this phase of the life cycle, recognizing the differences between individual products,
for example in the manner of using them, may be difficult. In addition, uncertainty
related to increases in the prices of different cost elements could have an essential effect
on life cycle cost modeling.

The first version of the model illustrates the situation as seen at the beginning of the
life cycle of the case product (stage 1). No preliminary plans related to the use and
maintenance of products were available and thus the amounts of activity drivers were
determined on the basis of different estimations. The number of shots, which has a
significant effect on total costs, is determined on the basis of the assumption that the
supplier has defined a maximum number of shots and the utilization is constant during
the life cycle. No other long-term planning information was expected to be available.
During the project it became evident that the organizational units responsible for
maintenance and product-based training were not familiar with the future use of the
product. It is thus reasonable to assume that especially at the beginning of the life cycle
the perception of the utilization of the product in the future had been extremely vague.

Furthermore, accumulated experience in using the product may expose different
needs for product changes which are not recognized at the beginning of the life cycle.
For that reason it has been assumed that the modification needs of products were not
recognized at this point and that the maintenance cycles were expected to be longer
than in reality. Uncertainty has been modeled in the variables describing the
differences between individual products because it has been assumed that the
organization had experience of the manner of using corresponding products. On the
other hand, it could also be justifiable not to take into account the differences between
individual products if empirical data is not available. In that case, individual products
are expected to be similar to each other. The accumulation of life cycle costs as seen at
the beginning of the life cycle (stage 1) is illustrated in the upper part of Figure 5, which
presents life cycle costs in three different stages of product life at the individual
product level. Note that the six stages in the figure do not stand for any specific
decision points but represent merely the continuum of time. Similarly, it is shown in
Figure 2 that the product life has been divided into periods for the sake of activity cost
assignment. In this way, the possible range of costs and related uncertainty can be seen
as a function of time. The centerline of the plot represents the mean value of life cycle
costs and the darkest area illustrates one standard deviation above and below the
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mean. The light grey area illustrates the most likely 90 percent of the possible values.
Thus, the most extreme 10 percent of the values are excluded from the area illustrated
in the plot. The incurred costs, the comparison between the incurred and estimated
costs, and the estimated future costs are presented in the tables in Figure 5.

The values of the different variables and related uncertainty can be updated on the
basis of the empirical data accumulating during the life cycle. When the amount of
empirical data increases and the length of the forecasting period becomes shorter, the
uncertainty related to variables of the model can increase or decrease, as a result of
which the range of the possible outcomes of the model increases or decreases.
Typically, the estimates of the length of the product’s life cycle and the way of using
the product will become more accurate during the life cycle, which reduces the amount
of uncertainty in the modeling.

The second version of the model illustrates the accumulation of life cycle costs as
seen after one fifth of product life (stage 2). Thanks to the obtained empirical data, it
was possible to update the values of the different variables and related uncertainty. On
the basis of the empirical data, it was possible to observe that for example the amount
of product use differs between individual products. However, the amount of activity
drivers regarding future periods was determined on the basis of relatively rough
assumptions because detailed plans related to the use and maintenance of products
were not yet available. It was assumed that in this phase of the life cycle the
modernization needs of the product were identified, but the realistic length of the
maintenance cycle was not exactly known. These assumptions were taken into account
in the modeling. In addition, the values of the variables describing the differences
between individual products were updated on the basis of the empirical data and it was
assumed that the differences will continue to be similar in the future.

The accumulation of life cycle costs is described from the perspective of stage 2
(after one-fifth of product life) in the middle part of Figure 5. The range of incurred
costs proved to be 16.4 percent smaller compared to the estimation done at the
beginning of the life cycle. However, the mode of incurred costs was 14.6 percent
greater compared to the estimation done at the beginning of the life cycle. The main
reason for this is that the actual use of the case product was more frequent than was
expected at the beginning of the life cycle. Compared to the results of the modeling
done at the beginning of the life cycle, the range of the estimated total life cycle costs is
2.3 percent smaller. As one can see from Figure 5, also the incurred costs include
uncertainty. Ideally, the incurred costs could be illustrated using a single line without
any confidence limits, showing that the costs are known for sure. In this case, however,
the uncertainty remains for two main reasons:

(1) the aforementioned sampling of products and non-coverage of the whole fleet;
and

(2) 1inability to determine the past costs with absolute certainty since there was no
such cost database available.

The situation at the time of the project (stage 3) is illustrated in the third version of the
model. At that time, compared to the previous two stages, a longer cost history was
available (still containing deficiencies referred to earlier). The user organization
believes that the case product will still be in use for quite a long time and thus the



future costs were also taken into account in the third version of the model. Because
plans related to the use and maintenance of the case product were not available even at
the time of the project, future costs were estimated on the basis of both historical
development and approximations. The lower part of Figure 5 illustrates the
accumulation of costs as seen at the time of the project. Compared to the results of the
modeling done at the beginning of the life cycle, the range of incurred costs is 17.5
percent smaller. On the other hand, the total life cycle costs are lower compared to the
results of the previous modeling. The reason for this is that the actual use of the case
product has been less frequent than expected on the basis of use in the initial stages of
the life cycle. Regarding future costs, the range of possible costs seems to decrease
when the amount of historically collected data increases. For example, the range of the
estimated total life cycle costs was 8.2 percent smaller compared to the estimates done
after one-fifth of product life (stage 2).

Overall, in this case, one can observe that despite the accumulation of information
and historical data, the uncertainty related to life cycle costs does not decrease to a
negligible level. In the case of future costs, uncertainty remains due to the fact that
there is a lack of detailed and/or diffused long-term planning information in the
organization. In addition, the actual use of the product has been so varied that it is very
difficult to establish any clear trends concerning its future. Also, the product is barely
in the middle of its expected life cycle, which means that a lot can happen during the
times ahead. Concerning the past costs, the reasons for uncertainty have been
discussed earlier.

4. Findings and discussion

On the theoretical side, it was argued that the concept of cost image — continuous or
up-to-date perception of past, present, and future costs — is a fair description of what
life cycle costing would ideally provide when applied thoroughly. The concept of cost
image was associated with the idea that the characteristics of LCC as well as the
methods applied and the results obtained by LCC will inherently evolve during product
life. That is, “LCC” at the beginning of product life is something quite different
compared with “LCC” at the end. The paper highlighted the challenges related to
collecting adequate data and practicing long-term cost management in an uncertain
environment. Empirical material was collected through a case study in the Finnish
Defence Forces, which is facing increasing challenges to control the life cycle costs of
their material.

The case produced several interesting findings. First, long-term cost management is
indeed able to produce real surprises even for the people inside the organization that
have a long history with the product in question. The long-term cost breakdown
structure of the case product proved to be something other than was expected on the
basis of prior gut feeling. This is largely due to the fact that there is no single part of
the organization that is responsible for collecting and aggregating the data related to
this product. Hence, there is no one that will eventually see the “big picture” either on
the basis of experience or information systems. In a feedback session after the study,
the representatives of the organization admitted that their long-term cost
consciousness 1s weak at product level and that life cycle costing is a potential tool
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for improving the situation. An officer responsible for managing maintenance
activities of the product commented:

This [case study] shows that we must increasingly focus on the life cycle costs of our
material. Otherwise we just don’t know where we are.

Second, the case shows that developing life cycle costing in an organization is a
long-term project in itself. Starting from a modest level, which was the case in the FDF,
means that one cannot immediately expect a full LCC application that is able to totally
transform poor cost consciousness into complete understanding of long-term costs.
Instead, a continuous improvement strategy should be adopted. Only by actually
practicing long-term cost accounting and management can an organization learn more
about the behavior of product cost. That is the very reason behind the importance of
collecting product cost history data. The investigation of a case product, such as was
carried out, can highlight the idea of LCC and produce some positive effects, but more
fundamental issues, such as proper data collection and analysis on an operational level,
cannot be taken care of by means of a separate project. This became very clear from the
discussion in the feedback session.

Third, the relevant supporting methods associated with LCC seem to be truly
time-dependent. However, the most important methods cannot perhaps be found inside
the boundaries of management accounting. For useful life cycle costing at the
beginning of product life, the most important factor seems to be a realistic product
utilization plan. There is no such thing as an accurate cost estimate without an
accurate description of product future use. The utilization plan should not only be
constructed at the beginning but also updated during product life if any need for
changes occurs. An updated utilization plan complements the other important
component of LCC: the collection of product-specific data during product life, which is a
necessary but not sufficient precondition for sharpening life cycle costing. The
interviews carried out during the study show that cost estimates are seen as the single
most important component of LCC (cost image) but that reliable tracking data is also of
great value. Estimations always contain some uncertainty, which means that
quantification of uncertainty is especially needed when the prevailing emphasis of LCC
is on cost estimation.

Fourth, if data in sufficient quantity and of sufficient quality is collected during a
product’s life cycle, it should be possible to determine at the end of the life cycle the
actual total life cycle costs, the accumulation of activity costs, and the activity
consumption during the phases of life (including cost breakdown by activities or by
other relevant costing objects). That is, it should be possible to produce a final closing
of accounts with respect to a particular product with negligible uncertainty. On the
other hand, as the case shows, depending on the accuracy and the exhaustiveness of
historical data, the uncertainty related to the incurred costs may have to be modeled
also at the end of a life cycle. Potential practical reasons for this include short life cycles
of information systems (shorter than those of products in question), the cost of
collecting certain data concerning all activities, or the cost of collecting data covering
the entire product fleet in the organization. As always in cost management, it is
important to recognize also in LCC that the cost of producing the data must not exceed
its value.



Finally, both challenges and possibilities in connection with LCC were identified in
the case study. There is no doubt that challenges related, for example, to data
gathering can be overcome if there is enough will. However, perhaps the most
fundamental question is what the primary motivation of the FDF would be for using
LCC. Would it be an effective planning device as suggested for firms with products
early in their life cycle? Probably yes, because it is beginning to be acknowledged
concerning many products in the FDF that although the organization can afford to buy
a product, it is another question whether there is enough funding for its effective
utilization. Even rough estimates at the beginning of a product’s life could be sufficient
to show whether the considered product is feasible for the FDF. On the other hand, LCC
could be a planning device for selecting the most suitable technology rather than for
choosing the most suitable supplier or product. The uncertainties inherent in
estimating the cost of alternative products make it perhaps too difficult to reliably
argue supplier selection on the basis of self-made LCC calculations. That is, the
differences between the average cost effects of alternative products may be small
compared with the uncertainty attached to these estimates. If suppliers were willing to
guarantee a certain LCC level, the situation would obviously be different. In those
circumstances, LCC could also be a tool for operational purchasing — not just for
strategic planning.

LCC could also be a tool for control in the FDF. By practicing systematic life cycle
costing, it would be possible to show the cost effectiveness of certain technologies in
the long run in real circumstances and to establish a financial reference point against
which it would be possible to reflect also the value (that is the performance of the
products with respect to the objectives of the organization) that is achieved by using a
certain technology. In that sense, continuous life cycle costing and building a long-term
cost image of a product would eventually enable good timing of decisions related to the
acquisition, disposal, or updating of the material, taking into account the continuously
changing ratio of cost and value.

Concerning the limitations of this study, it should be admitted that a case study,
which is to a great extent based on the cost analysis of one particular product, cannot
provide an analysis of all the potential or cover all the perspectives and consequences
related to comprehensive use of life cycle costing in an organization and go into all the
relevant challenges connected with practicing LCC in an uncertain environment.
However, the paper shows that the implementation of LCC is feasible even in uncertain
environments and that LCC may be a good tool in attempting to decrease the
uncertainty once it has been quantified.

To us it seems clear that the organizational context always affects the manner of
implementation of LCC, which means that our observations and conclusions should not
be applied straightforwardly to some other quite different organization. However, if the
time frames of material management, the level of available data, and the general cost
management concerns were similar to those in the case described, the modeling
principles and cost management framework (cost image-thinking) should be applicable
without major adjustments. The least that we can say about the FDF two years after
the project is that they are continuing their journey toward life cycle cost consciousness
using the ideas present in the described model and the cost management framework.
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The actual developed model is not in operational use, but the activity-based modeling
principle and life cycle orientation are.

Note

1. Similar holistic approaches include, for example, the total cost of ownership concept (TCO)
(Ellram, 1995; Wouters et al., 2005). It is not, however, within the scope of this paper to
discuss the potential differences between these approaches.

References

Ahmed, N.U. (1995), “A design and implementation model for life cycle cost management
system”, Information & Management, Vol. 28 No. 4, pp. 261-9.

Asiedu, Y. and Gu, P. (1998), “Product life cycle cost analysis: state of the art review”,
International Journal of Production Research, Vol. 36 No. 4, pp. 883-908.

Asiedu, Y., Besant, RW. and Gu, P. (2000), “Simulation-based cost estimation under economic
uncertainty using kernel estimators”, International Journal of Production Research, Vol. 38
No. 9, pp. 2023-35.

Ax, C. and Ask, U. (1995), Cost Management, Studentlitteratur, Lund.

Barringer, P. and Weber, D. (1996), “Life cycle cost tutorial”, paper presented at the 5th
International Conference on Process Plant Reliability, Houston, TX.

Booth, R. (1994), “Life-cycle costing”, Management Accounting, Vol. 72 No. 6, p. 10.

Cohen, M.A. and Whang, S. (1997), “Competing in product and service: a product life-cycle
model”, Management Science, Vol. 43 No. 4, pp. 535-45.

Collan, M. and Langstrom, S. (2002), Flexibility in Investments: Exploratory Survey on How
Finnish Companies Deal with Flexibility in Capital Budgeting, University Library of
Munich, Munich.

Cooper, R. and Slagmulder, R. (2004), “Achieving full-cycle cost management”, Sloan
Management Review, Vol. 46 No. 1, pp. 45-52.

Covaleski, M.A., Dirsmith, M.W. and Samuel, S. (1996), “Managerial accounting research:
the contribution of organizational and sociological theories”, Journal of Management
Accounting Research, Vol. 8, pp. 1-36.

Dunk, A.S. (2004), “Product life cycle cost analysis: the impact of customer profiling, competitive
advantage, and quality of IS information”, Management Accounting Research, Vol. 15
No. 4, pp. 401-14.

Eisenhardt, K.M. (1989), “Building theories from case study research”, Academy of Management
Reuview, Vol. 14 No. 4, pp. 532-50.

Ellram, LM. (1995), “Total cost of ownership: an analysis approach for purchasing”,
International Jowrnal of Physical Distribution & Logistics Management, Vol. 25 No. 8,
pp. 4-23.

Ellram, L.M. and Siferd, S.P. (1993), “Purchasing: the cornerstone of the total cost of ownership
concept”, Journal of Business Logistics, Vol. 14 No. 1, pp. 163-84.

Emblemsvag, J. (2001), “Activity-based life-cycle costing”, Managerial Auditing Journal, Vol. 16
No. 1, pp. 17-27.

Emblemsvag, J. (2003), Life Cycle Costing: Using Activity-Based Costing and Monte Carlo
Methods to Manage Future Costs and Risks, John Wiley & Sons, New York, NY.

Hochschorner, E. and Finnveden, G. (2006), “Life cycle approach in the procurement process:
the case of defence materiel”, Life Cycle Management, Vol. 11 No. 3, pp. 200-8.



Hyvonen, T. (2000), Touminnanoljausjiriestelmdt ja kustannuslaskenta, Tutkimus suomalaisten
teollisuusyritysten tietojirjestelmistd, Tampereen yliopisto, Yrityksen taloustieteen ja
yksityisoikeuden, laitos.

Jackson, D.W. and Ostrom, L.L. (1980), “Life cycle costing in industrial purchasing”, Journal of
Purchasing and Materials Management, Vol. 16 No. 4, pp. 8-12.

Janz, D., Kithne, F., Berger, S., Westkdmper, E. and Sihn, W. (2004), “Customer-oriented life cycle
costing”, paper presented at the 5th International CINet Conference, Sydney.

Jarvinen, A., Suomala, P. and Paranko, J. (2004), Elinkaarilaskennan nykytila raidelitkenteen
totmitusketjussa, Tampereen teknillinen yliopisto, Tampere.

Jiang, RW., Zhang, ]. and Ji, P. (2004), “Selecting the best alternative based on life-cycle cost
distributions of alternatives”, International Journal of Production Economics, Vol. 89 No. 1,
pp. 69-75.

Keloharju, M. and Puttonen, V. (1995), “Suomalaisyritysten investointilaskelmat ja
suunnitteluhorisontti”, The Finnish Journal of Business Economics, Vol. 44 No. 3,
pp. 316-32.

Kirkpatrick, D.L.I. (2000), “Life cycle costs for decision support — a study of the various life cycle
costs used at different levels of defence policy and management”, Defence and Peace
Economics, Vol. 11, pp. 333-68.

Liu, M. and Frangopol, D.M. (2004), “Optimal bridge maintenance planning based on
probabilistic performance prediction”, Engineering Structures, Vol. 26 No. 7, pp. 991-1002.

Lukka, K. and Granlund, M. (1996), “Cost accounting in Finland: current practice and trends of
development”, European Accounting Review, Vol. 5 No. 1, pp. 28-41.

Markeset, T. and Kumar, U. (2004), “Dimensioning of product support: issues, challenges, and
opportunities”, paper presented at Reliability and Maintainability — RAMS Symposium.

Nachtmann, H. and Needy, K.L. (2003), “Methods for handling uncertainty in activity based
costing systems”, The Engineering Economist, Vol. 48 No. 3, pp. 259-82.

Neilimo, K. and Uusi-Rauva, E. (2005), Johdon laskentatoimi, Edita Publishing Oy, Helsinki.

Otley, D. (1991), “Management control, organisational design and accounting information
systems”, in Ashton, D., Hopper, T. and Scapens, R. (Eds), Issues in Management
Accounting, Prentice-Hall, London.

Raffish, N. (1991), “How much does that product really co$t?”, Management Accounting, March,
pp. 36-9.

Suomala, P., Lyly-Yrjdndinen, ]. and Paranko, ]. (Eds) (2004), Kannattavuutta kohti:
Matkakertomuksia lukujen takaa, Teknologiateollisuus ry.

Suomala, P., Sievdnen, M. and Paranko, J. (2002a), “Customization of capital goods — implications
for after sales”, in Rautenstrauch, C., Seelmann-Eggebert, R. and Turowski, K. (Eds),
Moving into Mass Customization — Information Systems and Management Principles,
Springer, New York, NY, pp. 231-48.

Suomala, P., Sievdnen, M. and Paranko, J. (2002b), “The effects of customization on spare part
business: a case study in the metal industry”, International Journal of Production
Economics, Vol. 79 No. 1, pp. 57-66.

Taylor, W.B. (1981), “The use of life cycle costing in acquiring physical assets”, Long Range
Planning, Vol. 14 No. 6, pp. 32-43.

Uusi-Rauva, E. and Paranko, ]. (1998), Kustannuslaskenta ja tuotekehityksen tarpeet,
TTKK/Teollisuustalous, Tampere.

Learning by
costing

671







ARTICLE IlI

Lindholm, A., Laine, T. & Suomala, P. (2017)

The potential of management accounting and control in global operations:
Profitability-driven service business development

Journal of Service Theory and Practice
Vol. 27, No. 2, pp. 496-514



JSTP
27,2

496

Received 27 May 2016
Revised 19 September 2016
Accepted 2 November 2016

C

Journal of Service Theory and
Practice

Vol. 27 No. 2, 2017

pp. 496-514

© Emerald Publishing Limited
2055-6225

DOI 10.1108/JSTP-05-2016-0106

REGULAR PAPER
The potential of management
accounting and control in
global operations
Profitability-driven service business development

Anni Lindholm, Teemu Juhani Laine and Petri Suomala
Cost Management Center, Tampere University of Technology, Tampere, Finland

Abstract

Purpose — The purpose of this paper is to identify the financial potential of new service businesses in the context
of a global machinery manufacturer. The objective is to examine the supportive role of management accounting
(MA) and control in service business development, which has not been empirically examined previously.
Design/methodology/approach — The paper takes advantage of an interventionist case study at a global
machinery manufacturer and is empirically based on a comprehensive examination of the service business
potential in the selected product category in different market areas. The researchers were actively involved in
the accounting development activities underlying this paper.

Findings — The results suggest that the development of a global service business is necessary to build on
market area characteristics. An analysis should combine financial information and equipment fleet
information across product lines and organizational units.

Research limitations/implications — MA and control practices tend to require significant development to
actually support the process of identifying and capturing the service business potentials. As the findings are
limited to one case environment, further studies should address the longitudinal evolution of MA and control,
and the choice and utilization of different performance measures, in similar contexts.

Practical implications — The paper provides managerial insights on how to utilize MA information and
proposes ideas for performance indicators.

Originality/value — The process examined in this paper responds to the need for tools and techniques
supporting service business development. MA and control could provide a comprehensive understanding of
the dynamics of service business profitability potential and support in identifying and prioritizing the
possible avenues of realizing such potential.

Keywords Key performance indicators, Servitization, Management accounting, Management control,
Industrial services

Paper type Research paper

Introduction

This paper focuses on the identification and realization of the financial potential of new
service businesses in the context of a global machinery manufacturer. For companies selling
industrial equipment, product sales can be seen as a way to generate long-term revenue
streams through different kinds of service offerings. However, many companies find it
difficult to successfully exploit the financial potential of service businesses (Gebauer et al,
2005). The profitability-driven development of new service businesses, despite its rationality,
represents a challenge for the management control of globally operating manufacturing
companies since there is a need to obtain a comprehensive understanding of profitability at
different levels and to examine how various parts of a business might better fit together to

This paper is based on the DIMECC S4 Fleet research project and the authors greatly acknowledge the
financial support of the Finnish Funding Agency for Innovation. The authors want to thank the case
company’s valuable input, both in terms of research cooperation, and offering access to data collection.
Moreover, the authors are grateful to the editor and anonymous reviewers for their insightful
comments on the previous version of the paper.



improve companies’ overall profitability. This study responds to the identified lack of tools
and techniques for supporting service business design in manufacturing companies
(Baines et al, 2009). More particularly, Laine et al (2012a) highlighted the need for suitable
means to support the service business renewal process, from the justification and definition of
the actions to the control of the gained results. Among those means, they introduced and
examined different roles of management accounting (MA) within management control
systems (MCSs) in different roles supporting service business development.

Globally operating organizations face particular problems in using MA and MCS to
facilitate business decisions. There are challenges in managing interactions across
heterogeneous local contexts at different organizational levels (Meyer et al, 2011). In this
context, Cruz et al (2011) highlight that to achieve both local- and corporate-level objectives,
local units can reshape or reconstitute the global MCSs. Additionally, the interplay between
the formal and the informal domains of MA needs to be recognized in globally operating
companies (Lukka, 2007). For example, formal development of accounting and control
systems may sometimes be overrun by informal routines, thus adding the complexity of
accounting development processes. As the structure and use of MA should continuously fit
in the external environment and be in line with the current management priorities
(Korhonen et al., 2013), there might be a continuous need for new levels and dimensions of
reporting, analysis and measurement of financial figures. For example, the business impact
analysis of new service offerings may require data on the combinations of different products
and service categories across the business units. In general, producing the right MA
information is ambiguous since the financial reporting lines, organizational structure and
different accounting practices across organizational units may not support the structure of
target setting and the nature of the business objectives.

In the context of machinery manufacturers, substantial revenues can be generated from a
large installed base of products with long lifecycles (e.g. Gebauer et al., 2005). Companies should
pay attention to the link between equipment deliveries and their impact on service business
sales. Moreover, to obtain an overall view of the service business potential, the financial
analyses should be supplemented with equipment fleet information. Rabetino et al (2015)
studied the concept of lifecycle service offerings and argued that to identify profitable service
solutions, there is a need to quantify their potential financial value, such as the total costs of
ownership and productivity increases among customers. In turn, Grénroos and Helle (2010)
discussed how to measure and share mutually created value between suppliers and customers.
They pointed out that to share the value between suppliers and customers, the business
partners must have access to comprehensive accounting data. However, there is little empirical
evidence on how to actually produce and use financial data to support the development of
service businesses in globally operating manufacturing companies (Laine ef al, 2012b).

Altogether, detailed examinations of approaches for steering the exploitation of the
service business potential in manufacturing companies are lacking in the existing literature.
Indeed, there is substantial research on how machinery manufacturers should change their
operational routines to develop service businesses (Kucza and Gebauer, 2011; Neu and
Brown, 2008; Brax, 2005; Oliva and Kallenberg, 2003). Several studies have also investigated
the relationship between the scale of service offerings and manufacturing firms’ overall
profitability (Kohtamaki ef al, 2015; Kastalli and Van Looy, 2013; Eggert et al, 2014).
In addition, Cheng and Shiu (2016) examined the link between service modularity and firm
performance in the service industry. However, Araujo and Spring (2006) pointed out that
increasing the variety of new services often entails significant costs, and thus companies
should focus more on identifying the kinds of services that customers really need. Further,
according to Shulver (2005), new service development should be based on the idea of how
the new offerings can resolve the problems in existing systems and processes. Despite the
wide interest in the impact of industrial services on companies’ overall performance
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(Cheng and Shiu, 2016; Kohtamaki et al.,, 2015), there is limited empirical evidence regarding
how manufacturing companies actually plan and control their service activities to
achieve more profitable businesses with the help of MA (Laine ef al, 2012a; Araujo and
Spring, 2006). In this context, the challenges arising from the multidimensional
organizational structure in MA practices have not gained much attention.

The objective of this paper is to examine the supportive role of MA and control in service
business development, which has not yet been empirically examined. The paper seeks to
respond to the following research questions:

RQI1. How can service business potential be understood through MA information and
performance indicators?

RQ2. How can service business development activities be selected and prioritized with
the help of financial information?

The paper takes advantage of an interventionist case study at a global machinery manufacturer
and is empirically based on a comprehensive examination of the service business potential in
the selected product category, featuring different individual product types, different market
areas and different reporting practices. The researchers were actively involved in the entire
process of accounting development underlying this paper. The contribution of the paper lies in
the identification of the challenges in creating supportive management control practices and,
more importantly, in the detailed description of overcoming these challenges in a real-life case.
The paper is organized as follows. First, the literature review serves as the background of the
empirical study, combining the findings on identifying and overcoming the challenges of MA
and control in globally operating companies with the existing service business development
and servitization literature. The third section presents the setting and findings of the empirical
study. The implications of the findings are discussed and concluding remarks are presented in
the final section.

Literature review

Management control frames new service business development activities

There are several definitions and classifications of MCSs, tools and practices (e.g. Berry ef al,
2009; Tessier and Otley, 2012). Chenhall (2003) pointed out that the terms MA, management
accounting systems, MCSs and organizational controls are sometimes used interchangeably,
even though they are different concepts with different meanings. To simplify, management
controls include all the devices and systems that managers use to guide the behavior and
decisions of their employees to ensure that they are consistent with the organization’s goals
and strategies (Malmi and Brown, 2008; Mundy, 2010). In this context, a goal refers to things
that an organization wishes to achieve in a given performance area (markets, products,
personnel, financial results) (Flamholtz, 1983). Malmi and Brown (2008) stated that management
controls comprise all the rules, practices, values and other activities management puts in place
to direct employee behavior, and if these are complete systems, they should be called MCSs.
In management control, the focus is not only on the provision of formal financially quantifiable
data but also on assisting managerial decision-making with a broad scope of information
related to, for example, markets, customers and production processes (Chenhall, 2003).

There are several MCS peculiarities that need to be addressed in globally operating
companies with multidimensional organizational hierarchy. According to Malmi and Brown
(2008), one issue involves how the elements of management control relate to each other down
the organizational levels and across organizational units. The organizational structure itself
can also be seen as an example of management control (Flamholtz, 1983). Cruz et al (2011)
noted that in a global organization, the dispersed local units are usually compelled to adopt
standard rules and procedures, which are elaborated upon at the headquarter level to increase



the visibility of the local business processes and to align them to fit the global corporate
strategy. However, in the context of globally operating companies, there are challenges in
managing local operations in such a way that they completely fit the company-level
framework (Meyer et al, 2011). Hence, Cruz et al (2011) also highlighted that in the global
environment, each local unit has its own specific needs and environment, and thus it may be
difficult and even unnecessary to apply a homogeneous set of practices across the company.
Developing new service businesses is a strategic initiative for machinery manufacturers,
and an MCS is involved in such an initiative either actively or passively. When examining
the interrelationship between MCS mechanisms and strategy, Kober et al (2007) found that
the interactive use of MCS mechanisms helps to facilitate a change in strategy, and that
MCS mechanisms change to match a change in strategy. Regarding the MCS in service
business development, there are different views on how manufacturing companies should
distinguish between product and service businesses (Kucza and Gebauer, 2011).
For example, Oliva and Kallenberg (2003) argued that service units should be separated
from product organization. On the other hand, Neu and Brown (2005) recommended that to
meet complex customer needs, product and service units should be integrated. Further,
Oliva and Kallenberg (2003) reported that service business development, or servitization,
may change the business model and organizational concept from product oriented toward
customer segment or relationship oriented. Regarding servitization, Brax (2005) noted that it
is fundamental that the systems of the company are not purely transaction oriented when
providing services for installed bases. Altogether, even the very basic structure of the global
machinery manufacturer and thus the overall MCS is challenged by service business
development. At a more detailed level, there is a potentially huge variety of different
possible controls and control systems. To be effective, the production and use of financial
information should fit the overall MCS and respond to the more detailed needs of
servitization. Although Laine et al. (2012a) discussed the generic roles of MA in servitization,
the actual fit between MA practices and the overall MCS in the service business
development of machinery manufacturers has not been examined in the literature.

MA in producing and using information for new service business development

MA means producing and using financial information for managerial purposes. According
to the Institute of Management Accountants (IMA), “Management accounting is a
profession that involves partnering in management decision making, devising planning and
performance management systems, and providing expertise in financial reporting and
control to assist management in the formulation and implementation of an organization’s
strategy” (Institute of Management Accountants, 2008, p. 1). Tillmann and Goddard (2008)
defined strategic management accounting as the use of MA systems in support of strategic
decision-making. Chenhall and Moers (2015) pointed out that MA has developed into MCSs
comprising multiple controls and different styles of usage of MA practices. It has been
suggested that MA should serve various managerial purposes, and through interactions
within the organization and with its environment, the accounting information helps to
facilitate strategic change in a proactive way by developing knowledge about the business
environment as well as to prepare the organization for unknown future decisions and
activities (Hall, 2010; Kober et al, 2007).

In globally operating companies, MA may face challenges due to the fostering of
multiple perspectives and the coordination of complexity and resource allocation
(Dent, 1996). To organize and coordinate globally dispersed operations, global companies
may force their local units to adopt standardized accounting practices (Cruz et al., 2011).
However, according to Chenhall (2003), formalized MA systems are ill-suited when there is
a high level of interdependency between local units. In this context, Abernethy ef al. (2004)
pointed out that decentralization choices are an important determinant of MA practices.
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In addition, Lukka (2007) highlighted that the excessive standardization of MA practices
in a globally operating company may not be necessary.

In general, MA practices are assumed to be based on relatively clear financial data and
lines of responsibility within hierarchical structures (Chenhall and Moers, 2015). Moreover,
companies’ MA systems are usually strongly unidimensional, which means that they may,
for example, emphasize the product line to the exclusion of inter-product synergies or
regional performance to the detriment of global coordination (Dent, 1996). Thus, static and
unidimensional reporting, which still prevails in many companies, limits the use of MA for
supporting strategic changes such as servitization. In practice, the examination of
information gathered across financial reporting lines and from multiple local units with
heterogeneous accounting practices may be needed. In this regard, Tillmann and Goddard
(2008) argued that the way a very diverse set of accounting information is used to make
sense of strategic issues is at least as important as the specific techniques that are used.
Further, Chenhall and Moers (2015) suggested that the development of strategies that focus
on product and service innovations require that external factors be taken into account
as well. It has also been noted that modest business consequences might not be due to
the non-existence of service business potential but perhaps to the misalignment of the
service business objectives with the business environment (Laine et al, 2012a). Thus, service
business potential needs to be examined case by case to unveil the dynamics underlying
the potential profitability of those new service businesses.

To justify, define and control service business renewal actions, there may be a need to
produce accounting information that is not directly available in the systems but is able to
support decision-making in regard to particular new service businesses, single new services,
or even single service elements within the processes. Laine et al (2012a) stated that
justifying servitization requires the identification of the potential values and costs of such a
change from various perspectives and thus enables managers to assess servitization against
other strategic alternatives. In addition, Oliva and Kallenberg (2003) noted that entering the
markets implies identifying a profit opportunity within the service field and setting up the
structures and processes to exploit it. Hence, justifying the need for change requires a
shared understanding about the current status and aims for new directions. According to
Laine et al. (2012a), the servitization process may affect manufacturers at the corporate level,
the customer relationship and product levels, and even at the level of single elements of
business processes, therefore highlighting the need to rethink the unit of analysis.
Traditionally, the focus in MA is on product- and service-level analysis. The profitability
implications of service business actions can be evaluated more broadly, for example, on the
level of equipment fleets. In addition, the unit of analysis may be determined on the basis of
the business line, business unit or on a regional basis.

MA tools and techniques for unveiling service business potential exist. As after-sales
service businesses typically generate long-term revenue streams, managerial analysis and
decision-making should not focus only on per-transaction profitability (e.g. Cohen and
Whang, 1997). The financial potential of product-related service businesses can be
highlighted with the help of the lifecycle costing (LCC) approach, which focuses on the total
costs/profits that occur during a product’s life (see, e.g. Asiedu and Gu, 1998). According to
Wise and Baumgartner (1999), to pursue downstream opportunities, the manufacturer has
to look at the value chain through the customer’s eyes, examining all the activities
the customer performs when using and maintaining a product throughout its lifecycle from
sale to disposal. By using the LCC approach, it is possible to turn into monetary terms the
future maintenance procedures, the consumption of spare parts and the need for upgrades.
This is supported by Dekker et al (2013), who highlighted that the demand for spare parts is
often difficult to forecast only on the basis of historical data, and thus it is useful to manage
and analyze the installed base data by following the lifecycle of a product.



To support managerial decision-making, the diverse consequences of a decision
alternative should be translated into a single financial unit of measure (Wouters, 2002).
Laine et al (2012a) outlined that one aspect that guides managers in choosing a reasonable
MA approach is consideration of the accounting object. The traditional role of MA is to
measure and manage product and service profitability, for example, on the product
category, market area or customer segment levels. However, in the case where services are
embedded in the goods, identifying the profitability of separate elements becomes
challenging (Gremyr et al, 2010). For example, new service offerings may lead to
organizational arrangements and thus highlight a need to examine the costs of business
processes. In turn, when providing customers with lifecycle service offerings, manufacturers
should pay attention to the cost and profit implications over a long period of time
(Rabetino et al, 2015). More broadly, the focus can even be on the customer’s revenues.
For example, the development of performance contracts may be based on the understanding
of the customer’s earning logic. The viewpoint of the accounting information in a given
situation needs to be intentionally chosen to aid the actual decision-making.

Key performance indicators provide more in-depth insight into particular development
avenues

Accounting information is typically scrutinized into a set of performance indicators that can
be used to guide the decisions made in companies. Indeed, one important aspect of
management control is performance measurement that assigns numbers to represent
aspects of organizational performance and behavior (Flamholtz, 1983). According to Dossi
and Patelli (2008), performance measurement is one way to manage relationships between
headquarters and subsidiaries. In globally operating companies, the multidirectional flows
of products, capital and knowledge among various units have an influence on the nature of
planning and control (Gupta and Govindarajan, 1991). For example, Abernethy et al (2004)
discovered that if one division has interdependencies, for example, the focal division affects
another division’s performance, then the use of divisional summary measures becomes less
important, and the use of company summary measures and specific divisional measures
such as quality and product cost increases. This may be due to the fact that the division’s
unique contribution in achieving the business results could be difficult to define. However,
within multinational companies, performance measurement is not only a way to report and
monitor financial results but also an organizational mechanism that coordinates the
behavior of local units (Dossi and Patelli, 2008).

In the service business development context, Neu and Brown (2008) argued that the
implementation of a service strategy requires the revision of measurement systems.
However, Kastalli ef al (2013) highlighted that steering product-service providers toward
the successful implementation of service businesses is difficult, as companies fail to reflect
the presence of service activities in their performance management systems. In turn, Shulver
(2005) suggested that an effective way to measure the performance of service activities is to
define the current level against the achievable level of performance and thus determine
the undeployed potential. That kind of approach is applicable for measuring both the
effectiveness of internal processes as well as the company’s position in the markets. It could
be possible to measure, for example, the invoiced service hours of the maintenance
personnel in relation to the total hours. In turn, the market share in a certain region can be
defined on the basis of the actually served and the total equipment fleet.

As noted earlier, an organization’s structure frames the MCS, defines the distribution of
accountability and responsibility, and thus has an effect on the establishment of the performance
indicators. However, measurement practices should not be directly tied to an organization’s
structure. For example, Kastalli et al. (2013) highlighted that servitizing firms should explicitly
acknowledge and monitor the interaction between product and service activities. In practice, that
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may require combinations of financial and non-financial figures across business lines
and units. What is noticeable is that performance measurement may lead to suboptimization
between different organizational units and hinder the overall economic results. For example,
the provision of lifecycle service offerings to industrial customers may require the involvement
of several local units whose performance is reported separately, and the conflicting objectives
at the subunit level prevent companies from achieving optimal results as a whole.
Thus, according to Kucza and Gebauer (2011), the management’s financial incentives
may be based on criteria that, for example, focus on the performance of an interdependent
cluster of organizational units.

Synthesis of the literature

As discussed above, many different types of management controls exist, and accounting
information and performance indicators could, in many ways, support new service business
development. At the same time, there are many peculiarities related to MA and control in
globally operating companies, particularly in the context of servitization. Regarding service
business development, not much is known about the actual utilization of MA and control.
Thus, the following points were identified for consideration in the profitability management
of service business in global operations:

. equipment fleet information — overall view of the business potential;

. multidimensional organizational structure — interactions across heterogeneous units
(e.g. product/service) at different levels (e.g. global/local); and

« MA and control — understanding of the financial impacts at different levels
(e.g. product/service category, market area, customer segment) and from different
viewpoints.

In response to the research questions of the paper, MA and control with several detailed
performance indicators are required to comprehensively understand the current service
business and the dynamics of its profitability. The analysis of the business impact of service
actions may require data on the combinations of different product and service categories
across business units and market areas. In particular, information about equipment fleets is
required to understand the service business potential from a given viewpoint. A key issue in
global operations is how the elements of MA and control relate to each other across
organizational levels and units. In addition, it may be challenging to maintain a balance in
considering the global and local perspectives when determining the business structures,
accounting practices, and key performance indicators.

The utilization of MA and control is not, however, limited to the analyses of the current
status; rather, it should yield information for selecting and steering the actions to be taken in
service business development. A detailed understanding of the dynamics of the profitability
potential could even yield a prioritized list of development actions. Altogether, servitization
and new service business development may require rethinking the traditional views of
business and the existing control devices. These aspects have not been previously examined
in the literature.

Empirical findings

Research methods and materials

The study is based on an interventionist research approach (Jonsson and Lukka, 2006;
Suomala ef al, 2014) and conducted in close cooperation with a globally operating
machinery manufacturing company. As is typical in interventionist research, active
researcher participation in the real-life development project provided a good opportunity to
not only observe the flow of events and reactions but also facilitate analyses and reflections



on the basis of the material produced by the researchers. As a starting point of the study, the
case company is interested in expanding its spare parts business, and thus they have, for
example, introduced an online application for spare parts sales. In the study, there was a
practical — yet also theoretically relevant — need to figure out how the business potential
could be understood through MA information and performance indicators and how to select
and prioritize spare parts business development activities. Although the company would
have been able to produce such MA information without the contribution of external
experts, the expertise and resources provided by the researchers catalyzed the project and
underlined its importance inside the company’s global organization, thus building access
and increasing the likelihood of relevant and interesting findings. The possibility to leverage
the expertise of interventionist researchers has been consistently recognized in the prior
literature (see, e.g. Suomala and Lyly-Yrjandinen, 2011). Hence, the interventionist approach
was selected because, by building on interventionist strategy, the researchers could build
the access to and in-depth visibility of the ongoing business development project, and there
was a clear demand for support to solve real-life problems. To achieve the research
objectives, the researchers were actively involved with the entire process of accounting
development and used accounting-related interventions to facilitate improvements within
the case company.

As Jonsson and Lukka (2006) observed, it is crucial for the interventionist researcher to
obtain a thorough understanding of the current situation in the case company from the
viewpoint of the theme of the study at the outset of the empirical process. This is vital for
designing interventions that best facilitate both the practical progress of the development
project and the theoretical inquiry. The main interventions were financial analysis, ideas for new
performance indicators and profitability scenarios. Actually, those interventions inspired many
of the discussions with company people and led to the accumulation of empirical materials.

In addition to actual interventions, many other strategies were employed in gathering the
data. Due to the exceptional access to rich company data, it was possible to use several
methods of data collection and analysis, as illustrated in Table I. In the beginning of the
research project, a meeting was conducted with the key company personnel in order to
discuss and define the guidelines for the project execution. The main contact person was the
business unit’s spare parts manager responsible for global sales. Additionally, the business
unit’s director of performance and components and the manager responsible for developing
the services concept at the company level were involved in the kick-off meeting.

First, a meeting was conducted with the main contact person to gain an understanding of
the global business, organizational activities, challenges and future development targets.
To get a comprehensive overview of the long-term evolution of the business unit’s
profitability, the financial figures of the equipment and service business were analyzed for a
five-year period (2010-2014). An extensive amount of raw data was gathered across different
reporting lines from the company’s data warehouse system and modified to fit the
framework of the analysis. The financial information as well as instructions for interpreting
it were obtained from controllers representing two different business lines. In addition, data
were collected on the delivered equipment, for example, based on the reference lists
generated from the company’s customer relationship management system. When the
preliminary analysis of the financial figures and equipment fleet was complete, a meeting
was held with the key company personnel to gain insight into managers’ perceptions and
development ideas. Furthermore, requirements were defined for the content and the
formulation of financial information as well as the recognized control challenges.

Empirical data were also collected by interviewing the persons responsible for spare parts
sales in different market areas. The interviews were semi-structured, and the questions were
sent to the interviewees beforehand. As indicated in Table I, it was possible to get information
regarding the characteristics of all five market areas. One of the interviews was carried out
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Table 1.
Data collection
methods

Date Situation Topic Functions present Data type
March 2015 Project meeting Project planning Spare part management, Written notes
general management
April 2015 Project meeting Business overview Spare part management Written notes
April 2015 Project meeting Financial figures ~ Finance, spare part management  Financial data,
written notes
June 2015 Project meeting Analysis of Finance, spare part management  Written notes
financial figures
June 2015 Project meeting Steering of results ~Spare part management, Written notes
general management
August 2015 Project meeting Financial figures ~ Finance, spare part management  Financial data,
written notes
August 2015 Interview Market area Spare part sales (market areas 3,4,5) Written notes
characteristics
August 2015 Interview Market area Spare part sales (market area 1) ~ Written
characteristics answers

September 2015 Interview
September 2015 Interview

September 2015 Project meeting
October 2015 Project meeting

November 2015 Project meeting
February 2016  Project meeting

February 2016
March 2016

Project meeting
Project meeting

Market area
characteristics
Market area
characteristics
Interview results
Analysis of an
online system
Steering of results

Analysis of an
online system

KPI measures
Results of the study

Spare part sales (market area 2)
Spare part sales (market area 3)

Spare part management, finance
Spare part management

Spare part management, general
management
Spare part management

Spare part management
Spare part management, general

Written notes
Written notes

Written notes
Written notes

Written notes
Written notes

Written notes
Recorded field

management, spare part sales notes
(market areas 1, 2, 3, 4, 5)

face to face with the respondent, and data were collected through written notes taken during
the interview. A videoconference was held with one interviewee who had prepared a
presentation to support the interview session. With another respondent, the interview was
conducted by phone and supplemented with written answers sent afterwards. Yet another
respondent submitted comprehensive written answers, and thus no personal interview
was conducted. The themes covered in the interviews were the market area characteristics
of the spare parts business, sales channels and the served equipment fleet. Additionally,
the managerial possibilities and challenges related to the new online application were
discussed. The findings from the interviews were presented, and targets for project
completion were reviewed in a meeting held with the key company personnel.

Overall, the meetings with the business unit’s spare parts manager responsible for global
sales played a key role in this study, providing knowledge regarding the applicability of
the outlined ideas. The ideas for new performance indicators were tested with her, and as
the study progressed, this resulted in insights regarding the profitability scenarios of the
online system. Finally, the findings of the project were presented and reflected upon in a
global meeting with all the market area representatives and other key individuals involved
in the research project. In practice, the meeting was carried out as a videoconference. Before
the meeting, the findings of the project were reviewed and agreed upon by the spare parts
manager responsible for global sales. Based on the project findings, there was an active
discussion about how to redirect the spare parts activities to improve profitability by taking
into account the characteristics of different market areas.



Case overview

Management

The case company is headquartered in Europe and has plenty of factories and offices gccounting and

around the world. At the moment, the company is organized around four business lines and
in five geographical areas. Further, there are separate service units and regional units within
the business units. In 2015, the service business generated 40 percent of the company’s total
revenue. However, the majority of the revenue of the business unit under study is still based
on equipment sales. The company is serving hundreds of customers globally, and its
own-installed base can be calculated in the hundreds of units. Typically, the company sells a
spare parts package to a customer in connection with the equipment sale to ensure the
proper operation of equipment during the warranty period. However, the majority of its
business comes from the transactional sales of spare parts. In addition, spare parts are often
included in the maintenance offerings and in long-term service agreements.

The sale of spare parts is organized by four country/sales companies located on three
different continents. Differences in the responsibilities and functions of the spare parts teams
lead to challenges in the higher-level management and control of the teams. One of the teams
is closely tied into the maintenance function, which enables it to seek business solutions that
optimize overall profitability. In one of the country/sales companies, spare parts sales are
organized entirely differently than in the others, as the team is responsible for the spare parts
sales of all business lines in a certain market area. Thus, they have to cope with different kinds
of technical issues and require support from other spare parts teams and technicians outside
the team. A characteristic of one team is that they are acting as a “hub,” which means that
they are a point of contact for customers, but another team takes care of the actual work.
In practice, this leads to internal business transactions and complicates the management
control practices. The global sales are coordinated and managed by the team located in the
company’s home country. Because the capital sales projects are also managed from the
same local unit, they naturally have the best knowledge regarding technical issues and thus
provide considerable sales support to the other spare parts teams. The problem is that beyond
the existing financial reporting structure, it is not possible to generate comprehensive and
consistent accounting information to steer the spare parts business activities due to the
several interfaces and peculiarities. For example, the interaction between equipment deliveries
and service activities does not appear within the current reporting system. In addition, there
are no solid installed base data available in aggregate form to support the analysis of the
business potential stemming from customers’ equipment fleets.

From a general understanding to specific profitability potentials

To produce the necessary information for assessing the spare parts business potential of the
case company, several steps had to be taken. First, the challenges of management control
practices that stand in the way of developing global spare parts business activities with new
earning logics and more effective procedures had to be determined. As discussed in the
previous chapter, the business structures of the company were studied, and the following
challenges in the management control practices were identified:

. organizational structure in which heterogeneous local units have different roles,
responsibilities and accounting practices;

. financial reporting practice does not encourage interaction between machine
deliveries and service activities; and

« key performance indicators do not capture the comprehensive performance of
the business.

To develop a general understanding of the current profitability potentials, an analysis was
first conducted on the business unit’s financial figures on both the market area and
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Table II.
Market area
characteristics

country/sales company levels. On that basis, it was possible to examine the role of
equipment sales and different service elements sales in the success of the business in
different market areas. Regarding this, an interesting finding was that the responsible
persons in charge of the service business were not accustomed to examining equipment and
service sales figures combined in the same report. They pointed out that these functions
work independently from each other, and thus their efforts are not coordinated centrally.

Further, to estimate the business potential that the company has in its current equipment
fleet, the financial analysis was supplemented with installed base information. The analysis
of market area characteristics illustrated in Table II revealed that the business potential
stemming from the equipment fleet varies significantly between the market areas. Thus,
based on the analysis, it is possible to estimate whether an increase in the spare parts
business profitability can be achieved primarily through sales growth or rather by reducing
costs through a more cost-effective spare parts sales process.

Within Market area 1, the installed base of the company’s own equipment is relatively small,
and the company has quite a high market share in the spare parts business. Thus, its strategic
focus has been placed on competitors’ equipment, meaning that it is now serving an equipment
fleet that is approximately two times its own-installed base size. It became very clear in the
interviews that the company personnel are analyzing the business environment very carefully
to determine the business potential of their own and their competitors’ equipment.

In Market area 2, in turn, the business is largely dependent on its own-installed base and
large key customers. Presumably, this is at least partly due to the fact that the spare parts
team is serving all the business lines, and in their business environment analysis, the focus
is on customer-specific figures. Increased profitability can likely be achieved by acquiring
new customers through equipment sales and by reducing costs. It became evident in the
interviews that especially in this market area, warehousing policies and procedures play a
key role in making businesses successful. Thus, more effective sales processes and cost
reductions through procurement process improvement and inventory management could be
seen as a way to reduce costs.

As indicated in Table II, one characteristic of Market area 3 is that the equipment fleet is
large and diverse. However, there is no coherent view of the fleet and the business potential
stemming from the fleet in the company. It was mentioned in the interviews that the two teams
responsible for sales to this particular market area do not have sufficient resources to collect and
analyze the data that could support the exploitation of business potential. In this market area,
the potential to increase profitability arises from the equipment fleet and from more efficient

Market area 1

Market area 2

Market area 3

Market area 4

Market area 5

Share of the <5% 15% 55% <5% 25%

equipment sale

Share of the spare 30% 25% 40% <5% <5%

part sale

Equipment fleet

Size Medium Medium Large Small Medium

Characteristics Own-installed Own-installed No coherent Fast growing Fast growing
base 50%, base within view of the own-installed own-installed
competitors’ large key diverse base base
equipment 50%  customers equipment fleet

Profitability Increase market New Increase sales  Activate sales to Activate sales to

potential share among customers to current current and current and
competitors’ through equipment fleet coming coming
equipment equipment equipment fleet equipment fleet

sales




ways of working. The company personnel indicated that there is considerable sales potential in
the fleet that has not been fully exploited. Moreover, a high sales volume enables the company to
achieve savings through more effective procedures in sales and procurement.

In Market areas 4 and 5, the equipment fleet is growing fast, and thus the potential to
increase the profitability in spare parts sales stems mostly from the current and future
equipment fleet. However, there are no local sales organizations, and daily business routines
are handled by a spare parts team that is located geographically far away from the
customers. Consequently, the business potential of the equipment fleet has not been fully
exploited. It was highlighted in the interviews that in those two market areas, the teams are
not selling actively but rather waiting and handling customer orders. Thus, in these market
areas, a key issue is to reach the customers who have already bought equipment from them.

The final project meeting reviewing the results of the project revealed that the company
personnel’s perceptions of the market area characteristics were in line with the findings
presented in Table II. In this context, the discussion turned toward the ability to sell spare
parts for competitors’ equipment. The company people highlighted that a certain kind of
sales approach is needed to take the market share from competitors’ equipment. In practice,
they have to offer modernizations to equipment manufactured by competitors at affordable
prices, with the assumption that this will lead to spare parts sales in the future. This can be
linked to the issues that were highlighted regarding service business development. First, to
understand the business potential, there is a need to collect information on the competitors’
equipment fleet. Second, this kind of sales approach requires interactions between
maintenance and spare part units. Finally, there is a need to analyze the financial impacts at
different levels and from different perspectives. It was highlighted that even though that
kind of sales approach has improved the company’s overall profitability, it does not appear
to be an attractive strategy from the maintenance function’s point of view.

Defining specific performance indicators to steer service business development

The servitization initiative highlighted the need to rethink the performance measurement
practices in the case company. Its current key performance indicators only reflect the
performance of spare parts sales processes in terms of on-time deliveries and quotation lead
times. Financial reporting, in turn, focuses on traditional units of analysis, such as product sales
in market areas or the country/sales company level. In addition, when refining and validating
the preliminary findings of the study with the company personnel, it became apparent that the
financial performance of the market areas and country/sales companies’ operations could not
be analyzed directly based on data taken from the systems. Moreover, in the interviews,
insights were obtained on the varying financial reporting practices and internal business
transactions. Thus, to get more detailed and specific knowledge to redirect spare parts activities
toward more profitable business, there was a need for the new kind of performance indicators
illustrated in Table III as well as a more detailed analysis of the figures.

To identify the undeployed potential of service activities, it was suggested that the
equipment fleet information be utilized when measuring the current level and potential of
the spare parts business in different market areas. First, as indicated in Table III, spare parts
sales were measured against the equipment fleet in different market areas. Second, the
market share was defined by calculating the sales figures in contrast with the sales potential
of each market area. The sales potential was estimated on the basis of the equipment fleet
size and the potential sales per equipment. Potential sales per equipment, in turn, were
determined based on the figures of the most successful market areas. In this way, it was
possible to identify the theoretical market share for each market area. However, several
challenges arose related to equipment fleet-driven measures since, at least in some market
areas, the strategic focus is increasingly on competitors’ equipment, and thus determining
the fleet size is not unambiguous. Moreover, it was highlighted in the interviews that it is not
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Table III.
Ideas for new
performance
indicators

Performance

Indicator Formula Unit Level  Results

Spare parts sales  Net sales/equipment fleet size €/equipment Market Un-deployed sales

per equipment area potential

Market share Net sales/sales potential derived from % Market Un-deployed sales
equipment fleet size area potential

Spare parts sales ~ Net sales/sales team size €/employee Sales  Cost-effectiveness

per employee team

Unit costs of order Personnel costs/number of transactions €/order Sales  Cost-effectiveness

processing team

Customer Customer base divided into groups based Market Nature of

segmentation on their annual purchase volumes area business

transactions

always easy to determine the original manufacturer of equipment because of the long
lifecycles, including rebuilds and modifications. Despite the recognized deficiencies
illustrated above, the company personnel indicated that the equipment fleet measures could
provide insights into the type of actions and resources needed in different market areas.

Because the company is evaluating the business potential of new sales channels, it was
necessary to measure the cost-effectiveness of the current spare parts sales activities, as
described in Table IIL. First, it was necessary to define how much each team generates in net
sales per employee. The needed data were quite unambiguously and easily available in the
systems. Second, the unit costs of the current order processing system were determined by
calculating the personnel costs of the spare parts teams against the number of transactions.
In this case, reprocessing the data taken directly from the systems was required because
there is significant sales support between the teams, which does not appear in the figures.
The data on internal transactions were analyzed and supplemented with interview data to
determine the yearly output and required resources of the teams. The final meeting
reviewing the results of the project showed an interest among company personnel in this
type of approach and revealed that they have not previously defined this kind of metric.

In addition, it seemed that the measures reflecting the customer segmentation could provide
insights into the nature of business transactions as well as supporting data for channeling the
sales actions. Thus, the customer base of each market area was divided into three different
groups according to annual purchasing volume, as illustrated in Table III. The analysis showed
that nearly the same logic applies in all market areas, meaning that a small number of customers
generate most of the net sales. On the other hand, the majority of customers order only a few
times each year. The company personnel indicated that a similar type of analysis was done
previously for only one country/sales company. Thus, the analysis across all the country/sales
companies provided them with new information about business transactions.

Overcoming challenges and identifying the avenues to increase profitability

Gaining a comprehensive understanding of the current spare parts business profitability
and the characteristics of market areas with the help of new MA information and new
performance indicators enabled the creation of scenarios for realizing the spare parts
business potential, specifically in regard to the new online system for spare parts sales.
While the online system is a channel to reach new customers and increase sales, it may also
result in a more cost-effective sales process for spare parts and thus increase profitability.
However, introducing the system entails significant costs in terms of importing the
customer-specific information into the system. Thus, estimating the business potential of the
system requires assessment of the setup costs in relation to the gained monetary benefits.



Customer-driven performance measures indicated that it might be necessary to create
different kinds of content for different customer segments. For customers who are buying
large amounts of spare parts, it is worth creating a purchasing system that is more
sophisticated than the one for customers buying only small amounts. Thus, the cost factors
of setting up systems for different customer segments were examined. It was supposed that
due to the new system, the order processing practices would change, as the customers would
be taking charge of activities previously performed by the company. Moreover, it can be
assumed that the efficiency of order processing depends on the customer-specific content in
the system. For example, customers having the most advanced information available are
able to buy spare parts directly via the system. The smallest customers, in turn, may only be
able to send inquiries. Thus, the unit costs of order processing for different customer
segments were defined based on the current performance indicators and assessments of the
effectiveness of the new processes.

The analysis of the market area characteristics and the equipment fleet-driven metrics
helped in assessing the achievable monetary benefits of the system. For example,
assumptions were made regarding the number of existing customers that would have
access to the system in the coming years. The number of new customers that could be
acquired with the new system was also estimated. The main idea was that in market areas
where there is significant potential in the equipment fleet and small local sales organization,
the system would probably be a channel for reaching new customers. In contrast, the areas
with a high market share would benefit from the system mainly due to the more streamlined
order process. In turn, the metrics of customers’ business transactions were helpful when
estimating the annual amounts of orders for different customer segments. Overall, the
profitability scenarios of the online system would not have been possible without a
thorough understanding of the current state of the profitability and potential of the
equipment fleet in different market areas.

Discussion

Although there has been wide interest in service business profitability implications
(e.g. Cheng and Shiu, 2016; Kohtamaki ef al., 2015), the need for more detailed and systematic
profitability management has been highlighted in the literature (Laine et al, 2012a;
Araujo and Spring, 2006). Thus, the paper provides insights into a process where MA and
control practice were examined and refined in order to more comprehensively understand
and capture the service business potential of global machinery manufacturers. During the
process, several challenges regarding MA and control were identified and overcome,
stemming from the complexity of the global operations, differences in MA practices, and the
lack of accounting information from different viewpoints. This process paved the way for a
more detailed understanding of the actual consequences of the selected service business
development activities. Indeed, MA and control could support steering and controlling the
profitability of a new service businesses, especially by providing a more comprehensive
view of the business potential and identifying and prioritizing the possible avenues for
realizing such potential. The profitability management of service businesses requires
considering the equipment fleets, interactions in multidimensional organizations, and MA
and control practices that can enhance the understanding of the financial impacts at
different levels and from different viewpoints. More particularly, this paper focuses on the
following research questions.

RQ1. How can service business potential be understood through MA information and
performance indicators?

This study shows that the analysis of service business potential with the help of MA
information and performance indicators may require data on the combinations of different
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product and service categories across the complex global organization structures. Thus, it is
suggested that MA can facilitate service business development activities through collecting
and consolidating the scattered financial data. In addition, non-financial equipment fleet and
customer base information is needed to gain a comprehensive understanding of the market
area characteristics and service business potential from different viewpoints.

RQ2. How can service business development activities be selected and prioritized with the
help of financial information?

The paper highlights that in global companies, the development of service business is
necessary to build on country/sales company- and market area-specific financial information
and performance indicators because the circumstances may substantially differ across areas,
particularly in regard to the equipment fleet and customer characteristics. Hence, this paper
suggests that learning from differing local contexts with the help of MA information and
performance indicators is crucial when seeking avenues to increase profitability. To assess
and justify the profitability potential of new business activities, a company must intimately
understand its current processes and the costs behind them. In turn, metrics reflecting the
customer segmentation and potential stemming from the equipment fleet could provide
supporting data for channeling the business actions in different market areas.

Overall, the process examined in this paper can be used as a point of reference for
profitability-driven service business development both in research and in practice. In other
words, the paper responds to the academic and practical need for tools and techniques
supporting service business development and servitization.

Theoretical implications

First, based on Dent (1996), the financial reporting structure of the case company was
analyzed. Based on that analysis, it was argued that companies’ MA systems still tend to
emphasize product-line reporting at the expense of recognizing the synergies between
equipment and service businesses. However, in turn, the servitization literature (Kastalli and
Van Looy, 2013; Oliva and Kallenberg, 2003; Gebauer ef al., 2005) has strongly emphasized
the linkage between equipment and service operations because equipment sales can be seen
as a way to generate long-term revenues through different kinds of service offerings. Thus,
an essential point of this paper is that to paint an overall picture of service business
potential, the interactions between equipment and service activities should be
acknowledged in financial reports as well as in management control. This study suggests
that if the interaction does not appear within the financial reporting lines, a consolidation
needs to be performed with MA information. Further, it is proposed that MA practices
should be developed to more comprehensively and flexibly capture all the viewpoints that
are needed to examine how various parts of a business would better fit together to improve a
company’s overall profitability.

In line with observations in the MA literature (Tillmann and Goddard, 2008; Lukka, 2007;
Cruz et al, 2009), and as a contribution to the servitization literature stream, this study
indicates that MA practices in global companies are often highly complex activities, which
tend to require significant development to support the servitization initiatives under specific
circumstances. More specifically, there are challenges stemming from the multidimensional
organizational structure and differing MA practices in local units. In fact, this study
suggests that the development of a global service business must be built on an analysis
combining financial information and equipment fleet information across product lines and
organizational units. Thus, the paper argues that servitization highlights the need for
change in various forms (see, e.g. Lukka, 2007) in MA practices, and the initiative to change
is likely to come from outside the financial functions of the company. To contribute to the



MA literature, it might be worth further studying how servitization has led to changes in the
MA practices of machinery manufacturers.

This study supports previous literature (Flamholtz, 1983) that the organizational
structure itself can be seen as an example of management control, highlighting that the lines
of responsibilities and reporting may hinder various parts of a business from working
together in a way that could improve the overall profitability of the company. Moreover, as
suggested in the MA literature (Gupta and Govindarajan, 1991; Abernethy et al., 2004), this
study illustrates that multidirectional flows of products, capital, and knowledge among
various units have an influence on the nature of control in globally operating companies.
Hence, it is proposed that higher-level management and control of local units should not be
based solely on figures taken from the systems if the units are heterogeneous in terms of
responsibilities and accounting practices. This is in line with earlier observations (e.g. Cruz
et al., 2011) that the harmonization of local practices may be difficult and unnecessary in the
global environment.

The literature has indicated that there is a lack of measures reflecting the market
performance of companies providing products and services (Kastalli and Van Looy, 2013).
One of the main messages of this paper is that machinery manufacturers could utilize
equipment fleet information more comprehensively when exploring the business potential
of service activities. The paper proposes that companies could assess the business potential of
service actions by measuring their figures against equipment fleets. Based on the equipment
fleet information, it is possible to define indicators reflecting the market share and identify the
undeployed potential of service activities (cf. Shulver, 2005). Thus, this study complements
Laine et al’s (2012a) suggestion that different kinds of metrics are needed in the service business
renewal process, from the justification of the actions to the control of the results obtained.

Providing services requires machinery manufacturers to rethink their organizational
principles, structures and processes (Oliva and Kallenberg, 2003). It has been illustrated in this
study that when a customer is taking charge of activities previously performed by the
manufacturer, the value chain changes (see, e.g. Brax, 2005), and the costs of the processes may
also change. In addition, this study supports the previous literature (Laine ef al, 2012a)
by demonstrating that justifying servitization requires the identification of the potential values
and costs of changes from various perspectives. As highlighted by this study, manufacturing
companies developing new kinds of service offerings need measures that could help them to
orient their actions according to different market conditions. This is in line with the literature
(Araujo and Spring, 2006; Shulver, 2005), indicating that rather than increasing the variety of
new services, companies should focus more on customers’ needs and using comprehensive
financial analysis as a starting point for service business development.

Managerial implications

The approach presented in this paper provides managers of machinery manufacturers
insight into how to overcome the challenges of MA practices that could be hindering them
from gaining a comprehensive understanding of their service business potential. The paper
suggests that the characteristics of equipment fleets should be considered when seeking
avenues for service business development and for defining new kinds of performance
indicators that could support such development. In sum, the paper highlights that the
managers of global machinery manufacturing companies should take into account the
overall profitability implications of development actions rather than simply focusing on
their own areas of responsibility.

Limitations and implications for further research
The findings of this study are limited to one case environment with a focus on the
development of new accounting and control tools. Further studies should address the
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longitudinal evolution of MA and control in similar contexts. The generalizability of the
findings could be enhanced by gaining evidence from more cases across different industries.
However, the in-depth involvement with one case company provided a comprehensive
understanding of the topic and identified the most relevant practical issues to study.

The paper suggests that one approach for measuring service business potential is to
utilize equipment fleet information. However, the way to approach this matter has only been
presented in general terms, and further validation of the proposed measurement method
should be undertaken. Thus, further development of the performance indicators reflecting
the business potential stemming from current and future equipment fleets is encouraged.
Moreover, further research could consider, for example, how to exploit the LCC approach
when estimating future service business potential.
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Abstract

The purpose of the study is to examine how original equipment manufacturers (OEMs) can
segment their spare part business customers with the help of the recency, frequency and monetary
value (RFM) analysis. The research extends the RFM analysis with four industrial services
specific variables and outlines similarities and differences between the industrial service context
and the consumer business context in using the RFM analysis. The study contributes to the
servitization literature and in particular, to management accounting supporting servitization by
introducing a method to use installed base and customer information to measure and analyze
business potential of an industrial machinery fleet. The study is an interventionist case study. The
case companies are two large OEMs that seek business growth in the area of services.

Keywords
Servitization, industrial services, installed base, business potential, management accounting,
interventionist research, customer relationship management, customer segmentation

Introduction

Knowing your customers is the key to success. Customers are different in many respects. In
business-to-consumer (B2C) marketing, consumers’ demographics, such as age and gender, are
unique. Firmographics, such as turnover and industry are different among business-to-business
(B2B) customers. In addition, customers’ purchasing behavior varies. Customers buy different
products and their transaction frequency and volume are not identical. Typically, the number of
customers is so large that customer-specific marketing is difficult to implement. For this reason,
companies need customer segmentation. Segmentation divides customers into smaller groups.
Customers’ characteristics within the groups are sufficiently similar so that the same marketing
strategy is suitable for all members of the group.

This paper focuses on the methods that can increase awareness about customers and enable value-
based segmentation, and thus support machinery manufacturers’ industrial service sales. It is
critical for an industrial firm to know the exact customers to whom it needs to focus its limited
service sales resources, in order to create significant business impacts from its potential after-
sales market in an effective manner. In the context of a machinery fleet, i.e. when a firm has an
installed base of machinery at its customers’ sites as its market, knowing the customers is
particularly tempting. In this context, a firm actually can map its customers and their service
consumption behavior — both potential and real.

There is already an emerging literature on creating revenue streams from after-sales services.
Especially, original equipment manufacturers (OEMs) can generate substantial revenues from a
large installed base of products with long lifecycles (Gebauer et al. 2005). The after-sales function
is a main strategic driver for ensuring long-term revenues and customer satisfaction (Cavalieri et
al. 2007). Thus, it is necessary to produce supportive financial information for selecting and
prioritizing the sales activities to support daily managerial work for those working with industrial
services (Hall 2010). Exact knowledge of the installed base could indeed advance, e.g. spare parts
management (Wagner & Lindemann 2008).



However, there is limited empirical evidence regarding how manufacturing companies actually
plan and control their service activities with the help of management accounting (Araujo & Spring
2006; Laine et al. 2012a). Actually, there are indications that management accounting practices
that focus on spare part business does not exist at many companies (Wagner & Lindemann 2008).
In addition, there is lack of tools and techniques for steering service business actions in
manufacturing companies (Baines et al. 2009; Laine et al. 2012a). Creating supportive
information for decision makers represents a challenge for many companies since information is
scattered in different systems and in different forms (Lindholm et al. 2017). Quite understandably,
prior research calls for new knowledge about how the emerging trend of servitization drives
change in producing (Cinquini et al. 2015) and exploiting (Lindholm et al. 2017) financial
information. There is a need for integrative frameworks that help managers use their machinery
fleet information to govern the often-global service networks. Although research points out
advancements in measuring and managing the performance of service operations (e.g.,
Jaaskeldinen et al. 2012; Pekkola et al. 2016), research does not yet adequately cover how
managers can measure, analyze and understand the service business potential of an industrial
machinery fleet.

One possible solution to the problem of acquiring knowledge and understanding about the
installed base and customers is the RFM analysis. The acronym stands for Recency, Frequency
and Monetary value. The analysis evaluates customers based on (R) how recent their latest
purchase has been, (F) how frequently the customers have made purchase, and (M) how high is
the monetary value of their purchases. RFM analysis is common in the business to consumer
(B2C) marketing (Verhoef et al. 2003). However, and surprisingly, examinations of the RFM
analysis for supporting the service business in manufacturing companies are lacking in the
existing literature. Moreover, there is not adequate knowledge of the applicability of the RFM
analysis to the industrial service context. There is huge potential in combining installed base
information into the customer segmentation analysis in order to understand which customers are
particularly interesting for service sales — and why? For this reason, the objective of this paper is
to examine the supportive role of the RFM analysis in the machinery manufacturers’ industrial
service sales and service business development.

This paper relies on qualitative inquiry, more particularly on an interventionist case study
(Jonsson & Lukka 2007; Lukka & Suomala 2014; Suomala et al. 2014; Laine et al. 2016b). The
case study is about two manufacturing companies that seek business growth in the area of
services. This paper pseudonymously presents these companies as FleetCo and ProcessCo. Both
companies are large, and they have decades of experience from operating in their industries.
FleetCo manufactures mobile equipment and ProcessCo equipment that is stationary. These two
case studies further narrow down the topic of this paper, i.e. service sales, to focus on spare part
sales in particular. The results of the paper are nevertheless potentially applicable to other
industrial services (such as maintenance) as well, and therefore this paper opens up numerous
novel future research directions.

The contribution of the paper lies, indeed, in the detailed examination of how OEMs can segment
their spare part business customers with the help of the RFM analysis. First, the paper contributes
to the literature by applying the oft-consumer-business-applied RFM analysis to the context of
industrial services. The results of this paper show that the RFM analysis is able to sort industrial
service customers into meaningful segments. Firms can then focus service sales on these segments
and hence effectively allocate service sales resources where they could be most impactful.
Second, the study extends the RFM analysis by four variables: fleet size, part depth and part
width, and altogether fleet service business potential. These variables are potentially transferable
across contexts outside industrial services as well. Third, we present similarities and differences
between the industrial service context and the consumer business context in using the RFM
analysis. In particular, we show that that the R, F and M variables may have a different
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interpretation in business-to-business (B2B) than in B2C marketing. More broadly, the findings
of this paper encourage further examinations from the management accounting and governance
perspectives. Especially, the paper encourages the servitization literature to find ways to utilize
accounting information, especially customer and installed base information.

The paper is structured as follows. First, the paper looks at prior studies on profitability
management in services and customer segmentation and especially RFM analysis. Based on these
literatures, the paper builds up a tentative framework. Then a methodology section describes our
data set and analysis methods. The empirical part complements the tentative framework by the
results of the interventionist case studies and FleetCo and ProcessCo. Finally, a section containing
the discussion and conclusions reflects upon the empirical findings and prior literature and
presents our directions for further research.

Literature review
Profitability management in services

Regarding servitization, there is not only need for new capabilities and metrics but also the
emphasis of the business model changes from transaction-to relationship-based (Oliva &
Kallenberg 2003). Because after-sales service businesses typically generate long-term revenue
streams, managerial analysis and decision-making should not focus only on per-transaction
profitability (e.g., Cohen & Whang 1997). Thus, in addition to product- and service-level analysis,
the financial implication of service business actions can be evaluated more broadly. For example,
Laine et al. (2012a) pointed that the servitization process may highlight the need to rethink the
unit of analysis in management accounting, and information regarding different units of analysis
can be used for justifying, defining and controlling the required/desired changes due to
servitization.

More particularly, as long-term customer relationships is one clear aim set for servitization (see
e.g., Penttinen & Palmer 2007), the nature of the new kinds of customer relationships needs to be
more thoroughly captured by the management accounting analyses. It is noteworthy that
servitization provides an increased need for considering the profitability of customer companies
simultaneously with the profitability of manufacturing companies (Laine et al. 2012b). Lindholm
et al. (2017) recently suggested new performance indicators related to the machinery fleet at the
customers and their after-sales service needs (from the customer’s viewpoint) and potential (from
the manufacturing company’s perspective). Similarly, Korhonen et al. (2016) examined the
possibilities to forecast customer behavior by extended awareness about the customers and their
buying behavior. Still, there is a lot of potential in better (and more proactively) understanding
the customers’ service business needs that would best fit a manufacturing company’s offering
(Anderson & Narus 2003). Especially, there is a need for better understanding the design and use
of the potential tools and techniques that could actually help the manufacturing companies to take
the required steps towards the long-term, profitable customer relationships within servitization.

It is noteworthy that the design and use of the tools that would be beneficial in servitization should
also fit in the decision-making processes and wider organizational context of manufacturing
companies. In the servitization literature, there are mixed results regarding the benefits of
centralized and decentralized service organizations (see e.g., Neu & Brown 2005; Gebauer et al.
2005). Indeed, the roles and responsibilities of different managers may vary from a narrow
product category to a broad spectrum of service offerings, across business units and regional
business areas (Lindholm et al. 2017). Thus, the decisions regarding particular customer
relationships based on the extended customer awareness may not be taken straightforwardly.
Moreover, different functions, in general, have different viewpoints to the new business
phenomena, areas and offerings (see e.g., Laine et al. 2016a; Laine et al. 2016b). Therefore,
increasing customer awareness needs to be a joint activity of several functional stakeholders, such
as R&D, service management, financial department, key account management etc. Lindholm et
al. (2017) further reminded about the holistic understanding of the servitization initiative and its



implications across business units and functions in manufacturing companies; the authors,
therefore, recommended rethinking of financial metrics and their use among the service business
development stakeholders.

Altogether, the research gap of the paper stems from (1) the need for more thoroughly
understanding the useful units of analysis in increasing awareness about customers within
servitization, (2) choosing the useful ways to use the extended financial information, and (3) from
sharing such information among the relevant parties involved across traditional business units and
functions.

Customer base analysis

Customer relationship management (CRM) refers to all actions that companies take to enhance
existing or future customer relationships for ultimately driving sales and profitability growth
(Kumar 2010). CRM is a combination of people, processes and technology (Chen and Popovich,
2003). Technology comprises customer data and data processing: What type of customer data
should companies collect and how companies turn customer data into information to support
sales. CRM can have many objectives. It can focus on acquisition of new customers, recovering
lost customers, customer retention or cross- and up-selling (Reimer & Becker 2015). Cross-selling
is the action of selling various types of products and services to existing customers, i.e. to expand
the customer relationship width. Up-selling is repeated sales of the initially purchased product in
greater quantities or higher price segments, i.e. to increase relationship depth (Reimer & Becker
2015).

Companies can collect a range of data about customers (Reimer & Becker 2015). In the B2C
marketing, customer personal data, such as age, gender, education and income, give companies
valuable information about their customers. In the B2B marketing, customer’s key figures, such
as turnover, profitability, number of employees and industry help companies to understand their
customers better. Action data covers data about actions that company has done to acquire new
customers or to enhance existing customer relationships (Reimer & Becker 2015). For example,
a company can maintain a relationship with the customer by email, mail or internet contacts
(Direct marketing actions). Finally, reaction data reveals how customers respond to company’s
activities (Reimer & Becker 2015). Customer satisfaction index measures the satisfaction of
customers. However, customer’s purchase history is the most relevant information: What
products and services the customer has purchased, how many transactions the customer has made,
what is the monetary value of customer purchases.

Companies have a variety of methods available for processing customer data and dividing
customers into meaningful segments. Customer profitability analysis (CPA) allocates past
revenues and costs to customer as precisely as possible. Sophisticated cost allocation methods
such as activity-based costing (ABC) (Smith & Dikolli 1995; van Raaij et al. 2003) and time-
driven activity-based costing (TDABC) (Dalci et al. 2010) help to allocate also direct overhead
costs, such as marketing, post-sales support and delivery costs, to customers. Based on CPA,
companies can divide their customers into profitability segments and actually increase the current
and future profitability of all customers in the company’s customer portfolio (Zeithaml et al.
2001).

CPA is a retrospective approach since it measures costs and revenues per customer in a specific
accounting period in the past (Holm et al. 2012). However, truthful allocation of costs afterwards
is often challenging, and past revenues and costs are not guarantee of future profits. Customer
lifetime value (CLV) is another possible basis for segmentation. CLV is the present value of the
customer’s future profits. CLV is a prospective approach since it predicts future customer
behavior (Holm et al. 2012). Literature covers numerous CLV models in various contexts and for



different purposes (e.g. Ferrentino et al. 2016; Fader and Hardie 2009; Gupta et al. 2006; Rust et
al. 2011).

Many CLV models predict customers’ future profits with remarkable accuracy. However, the
implementation of CLV models requires often expertise in statics and special software. In
addition, quite often, simple heuristics perform at least as well as stochastic CLV models
(Wiibben & Wangenheim 2008; Goldstein & Gigerenzer 2009; Huang 2012). It is therefore not
surprising that many managers use rule of thumb heuristics-based decision making and customer
segmentation (Persson & Ryals 2014). RFM analysis is a simple, easy to understand and widely
used marketing technique (Verhoef et al. 2003) . RFM analysis divides customers into segments
based on three variables that describe customers’ past buying behavior: 1. Recency, the most
recent purchase date 2. Frequency, the number of transactions customer made during the period
(often one year) 3. Monetary value, the total or average sales attributed to the customer during the
period. Customers who have done frequent high-volume transactions recently presumably
respond positively to marketing activities and their value for the company is higher.

From the perspective of implementation, a company divides each variable (R, F and M) into
suitable number of categories, typically 3 or 5. As an example, the customer belongs to the R
category 3 if time since the most recent transaction is less than one month, to the R category 2 if
time since the last transaction is between one to three months and to the recency category 1 if the
customer has not been active in the last three months. Respectively, a company defines
meaningful thresholds for each of the F and M categories. The division of the variables into three
categories leads to 3% = 27 customer segments. As an example, 3x3x3 customers are the most
important customers on basis of all three variables: They have made recent purchases and their
transaction frequency and monetary value are high. Customers in the 1x3x3 segment are past
major customers: Their frequency and monetary value are high but the elapsed time from the most
recent purchase is alarmingly long.

The above-described customer segmentation based on RFM variables is simple and easy to
implement. Alternatively, companies can use more sophisticated analytics for customer clustering
based on their RFM values. Sequential pattern mining (SPM) based segmentation helps managers
to identify possible changes in customers’ purchasing patterns over time (Chen et al. 2009). Chen
et al. (2012) use k-means clustering algorithm and decision tree induction for customer
segmentation based on their RFM values.

Tentative framework

Oliva and Kallenberg (2003) identified advanced service infusion stage, where manufacturing
company may take over part of the maintenance and production operations of the customer.
Already before reaching this stage, the manufacturing company needs to know quite a bit about
the machinery fleet at the customer in order to design and enact maintenance operations in a
proper way. In this vein, Holmstrém et al. (2010) concluded that the manufacturing company
needs visibility to the customers operations one-step beyond (deeper than) the scope of its service
offering. Therefore, to be able to provide spare parts and maintenance for the customers
manufacturing company needs to know, the location, scope and characteristics of the use of the
machinery. The study of Dekker et al. (2013) indicated that information about customers’
equipment could support, for example, in planning for responsive spare part logistics services.
Rabetino et al. (In press) highlighted that servitization requires better customer knowledge and
companies can collect information to understand how the installed base performs and to determine
how customers use the sold equipment. In all, the knowledge of customer data is a prerequisite
for active spare part marketing (Wagner & Lindemann 2008). Thus, it is fair to say that this
knowledge could be in one way or another available also to supplement the RFM analysis and
related implications.



Figure 1 illustrates the tentative framework of the RFM analysis. The traditional RFM analysis is
based on R, F and M variables describing customer’s buying behavior. The tentative framework
adds special variables describing customer’s installed base and after-sales consumption (fleet
characteristics) to the traditional RFM analysis. The traditional RFM analysis and fleet
characteristics together reveal the industrial service potential.
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Figure 1. The tentative framework of the RFM analysis.

FleetCo’s and ProcessCo’s case studies are next used in supplementing this tentative framework.
In the following section, we will go in more detail in how we collected our data in these
companies.

Methodology

This paper relies on two interventionist case studies (Jonsson and Lukka 2006; Suomala et al.
2014) conducted in close cooperation with globally operating machinery manufacturing
companies. Both companies have realized that profitability can be enhanced by adopting customer
centric logic in after sales operations and they wanted to develop methods and tools for customer
base analysis and segmentation. Thus, the interventionist approach was selected because, the
researchers could build the access to and in-depth visibility of the ongoing business development
projects, and there was a clear demand for support to solve real-life problems. The researchers
were actively involved with the entire development process and used accounting-related
interventions to facilitate improvements within the case companies. The researchers could be seen
as participants who were interested in developing the companies’ service business but were free
of any sort of company internal policies:

“The fact that the university was part of this [development work] and we have the
scientific research aspect here. I think it shifts the communication into a neutral
tone.” (Analytics director, FleetCo)

The main interventions in both studies were applications of the RFM analysis. Jonsson and Lukka
(2006) highlighted that it is crucial to obtain a thorough understanding of the current situation in
the case company at the outset of the interventionist research process. In both case companies,
the studies presented in this paper were preceded by comprehensive financial analyses of the spare
part sales operations. In addition to actual interventions, data were collected in interviews,
company data analysis, meeting facilitation/participation/observation, and in email and phone call



exchange. Actually, many of the discussions with company people were inspired by those
interventions and led to the accumulation of empirical materials.

Table 1 illustrates data collection process at FleetCo. The implemented RFM analysis is part of a
three-year research project that began in early 2015. Before the RFM analysis, the project
conducted a market area analysis and created an industrial service demand forecast model.
Interviewees and regular meetings were the main data collection methods. Several employees of
FleetCo took part in the project. However, the Analytics director and the Service development
manager had particularly important role in conducting the RFM analysis (Table 1).

Table 1. Data collection at FleetCo.

Theme of meeting Attendants Date
Project kick-off and market Service development manager 2015-02-13
area analysis 1
Benchmarking from another Service development manager, Product manager, 2015-02-16
company Service training, Service process management, Life
cycle services, Information technology, Maintenance
operations
Profitability analysis planning Service development manager, Product manager 2015-03-05
Accounting fact construction Service development manager, Product manager 2015-05-22
Market area analysis 2 Product manager, Market area responsible 2015-06-12
Market area analysis 2 Service development manager, Product manager 2015-08-11
reflection
Planning market area analysis 3 ~ Service development manager 2016-01-11
Research project steering group ~ Service development manager 2016-01-20
meeting
Information sharing for new Research manager, Industrial designer 2016-01-29
people around the project
Overview of the installed base ~ Development manager, Analytics director 2016-02-04
and sales data
Market area analysis 3 Service development manager, Market area 2016-03-08
responsible
Services demand forecast Development manager, Analytics director 2016-03-30
model
Market area analysis reflection  Service development manager 2016-05-23
3
Spare parts demand forecast Analytics director 2016-10-13
model
Service demand forecasting Service development manager, Analytics director 2016-10-26
Service demand forecasting Analytics director 2016-11-29
Service demand forecasting Analytics director 2016-11-30
reflection
Management accounting tool Service development manager, Analytics director, 2016-12-19
development reflection Research manager
Management accounting tool Service development manager, Analytics director, 2017-02-16

development reflection Research manager

Data collection at ProcessCo is illustrated in Table 2. Actually, this study furthers previous
interventionist study in the case company conducted between 2015-2016. In the previous study,
the spare part business profitability and market area characteristics were analyzed. As illustrated
in Table 2 the data was collected through project meetings (12) and interviews (4). The main
informants spare part manager and spare part experts in different market areas. In addition, the
spare part director and general manager defined the guidelines for development as the project
progressed.



Regarding this study, the project execution was planned with the spare part manager responsible
for global sales. Following the earlier development work at ProcessCo there was a need to
examine the customer base more closely. Thus, it was decided to utilize the same customer
segmentation approach that was developed in FleetCo case. As described in Table 2, a couple of
meetings were held with spare part manager and spare part expert to test the applicability of the
outlined ideas and to define the content of information. The RFM analysis was created based on
an extensive amount of spare part sales data gathered from company’s data warehouse system.
Finally, the RFM analysis was presented and reflected upon in a meeting with the spare part
director, spare part manager and a group of spare part experts to gain insights into company people
perceptions and development ideas.

Table 2. Data collection at ProcessCo.

Theme of meeting Attendants Date

Profitability analysis, fleet and Spare part director, Spare part manager, Spare 2015-2016

market area characteristics (16 part experts, Controllers, General managers

meetings) 06-10-2017

Project further steps Spare part manager

Customer analysis planning Spare part manager, Controller, Spare part 07-11-2016
expert

Customer analysis tool development Spare part manager, Spare part expert 02-12-2016

reflection

Customer analysis tool development Spare part manager, Spare part expert 16-12-2016

reflection

Research project steering group Spare part manager 17-01-2017

meeting

RFM tool review & further steps Spare part director, Spare part manager, 6 spare  17-02-2017

part experts

Empirical findings from the interventionist case studies
Overview of the case study environments

FleetCo is a large industrial OEM that operates on six continents and is headquartered in Europe.
FleetCo has two main capital product segments. The company provides a wide range of industrial
services to serve its installed base and customers. These services represent more than half of
FleetCo’s turnover and they encompass everything needed to keep the installed base in action:
installation, spare parts and maintenance. FleetCo has tens of thousands of different spare parts.
The company divides spare parts into two main categories: normal spare parts and wear parts.
Wear parts are spare parts that will wear evenly when the device is in use. In total, spare parts
account for over a half of the after-sales. The company uses several distribution centers to deliver
spare parts globally.

FleetCo has thousands of industrial customers around the word. In some market areas, the role of
dealers is significant. Customers range in size from one-man business to globally operating
industrial companies. The installed base covers thousands of pieces of equipment. Currently,
FleetCo segments customers based on their geographic location and industry type. FleetCo has
comprehensive financial reporting practices. The company has a separate analytics department
that gathers and analyses information about sales and installed base. Installed base database
contains multiple types of relevant information about sold pieces of capital equipment: initial
owner, type, installation date, mode of operation and location. The oldest pieces of equipment are
over 40 years old. The sales database, in turn, contains comprehensive order information:
customer, sold items and their quantity and unit price (in case of spare parts). Based on the



information, FleetCo produces reports of actual sales, prepares sales forecasts and calculates
customers’ potential based on their installed base.

Overall, FleetCo’s financial reporting practices are good. However, the company has identified
areas for improvement. First, the analytics should produce sales forecasts. In particular,
forecasting the demand for spare parts is important since too big inventory runs the risk of
obsolescence whereas too little inventory runs the risk of losing sales and customers. Second, the
company should identify customers that are lost or are in danger of losing as soon as possible.
Third, analytics should recognize the customer’s abnormal consumption of spare parts.
Abnormality may be caused by, for example, that a customer buys some spare parts from
FleetCo’s competitors. In addition, improper use of a piece of equipment can cause a particularly
high consumption of spare parts. Identified abnormalities, in turn, are useful selling points.

ProcessCo has plenty of factories and offices around the world and is headquartered in Europe.
Their business is organized around four business lines and in five geographical market areas.
Regarding the selected product category under study the company is serving hundreds of
customers globally, and its own installed base is a few hundred units. The majority of its spare
part business comes from the transactional sales. Other channels for spare part sales are
maintenance offerings and long-term service agreements. Daily spare part activities are handled
through four country/sales companies located on around the world. The sales teams are quite
different in terms of roles and responsibilities. This leads to, for example, internal business
transactions and complicates the management control practices. The unit that manages the
machinery sales projects coordinates also the global spare part sales. Hence, they have the best
technical knowledge and provide considerable sales support to the other spare parts teams.

Actually, the financial reporting practice of ProcessCo does not encourage the interaction between
machine deliveries and service activities. According to company people, they are not accustomed
to examine the financial figures of machinery and spare part sales combined in the same report
because the efforts of these functions are not coordinated centrally. On the other hand, in the
company, there is no coherent installed base data available that could support the analysis of the
business potential stemming from customers’ equipment fleets. More particularly, the sales teams
are lacking resources to collect and analyze the customer data that could support the exploitation
of business potential. Thus, there is a clear need to create a practical and simple method/tool that
can increase awareness about customers and enable value-based segmentation.

Altogether, FleetCo and ProcessCo are interested where their installed base is located, how it is
used, and are they purchasing services in proportion to their expectable service consumption. To
build such understandings, FleetCo and ProcessCo need to gather installed base data on each
installed piece of machinery, thus accumulating data about each customer in total, each country
in total, and the whole market in total.

REM analysis at FleetCo

The research project began in early 2015 (Table 1). A comprehensive market area analysis for
two countries was the first outcome March 2015 — May 2016 (Table 1). After this, the next step
was a statistical model that forecasts sales for industrial services.

In summer 2016, the research project was at a turning point. What to do next? How to promote,
in particular, spare parts and industrial service sales? FleetCo had recently reduced its sales
resources and was interested in how they could support service sales. FleetCo’s Analytics director
had two ideas: First, the analysis should identify lost customers and customers that FleetCo is in
danger of losing. Second, the analysis should identify customers who buy spare parts differently
compared to other customers with a similar installed base. These customers may buy some spare
parts from competitors or they might use their installed base in an atypical way. As a concrete



action, sales should immediately contact the lost customers, dig into causes behind the sales drop
and win the customers back. A typical spare parts consumption, in turn, reveals where sales should
focus their efforts.

In the literature, there are several models for predicting the lifetime of a customer relationship.
As an example, Pareto/NBD (negative binomial distribution) model predicts the probability that
customer relationship is alive (Pareto distribution) and the number of expected transaction in a
given time period (Schmittlein et al. 1987; Fader & Hardie 2009). However, these models are not
always easy to understand, and their implementation requires knowledge in statistics and special
software:

“In a way, the salesperson wouldn’t have to use time for filtering or further
understanding of the data. It should be as ready-chewed as possible. You could
directly use it in your own work. That’s one goal.” (Analytics director)

The interventionist researcher who was in contact with the Analytics director suggested a specific
“RFM analysis”. In contrast to sophisticated but potentially complex statistical tools, the RFM
analysis is easy to understand and simple to implement. For example, the recency is an indicator
of the existence of the customer relationship. The longer the time since the customer’s most recent
purchase, the more likely the customer is lost. Especially, if customer has previously purchased
on a regular basis. RFM analysis is widely used in the B2C marketing context (Verhoef et al.
2003). Importantly, in this research project, FleetCo would apply the RFM analysis in the context
of the industrial services.

The RFM analysis was agreed upon. The data of the analysis covered spare parts sales from one
Central-European country over six years (2011 — 2015). The number of customers was several
hundreds and the number of orders was over 100 000 during the period. In addition to the RFM
variables, the analysis was now supplemented with three industrial services specific variables: 1.
The size of customer’s installed base 2. The number of different spare parts purchased by the
customer during the period (part width) 3. The maximum amount of money spent with individual
spare part during the period (part depth). These variables would explain customers’ behavior in
the industrial service context.

The analysis divided each RFM variable into three categories. For example, customers who had
placed orders in the last six months belonged to the R category 3. The R category was 2 if time
since the most recent purchase was less than one year but over half a year. The rest of the
customers belonged to the R category 1. In total, this division results into 27 categories. However,
not every customer segment existed in the data. In addition, the researchers combined some
categories, resulting in five appropriate customers segments (Table 3).

Table 3. Findings of FleetCo’s RFM analysis.

Category Label Explanation Action

3x3x3 Stars Best customers, they have high Keep these customers. Analyze
3x2x3 recency and volume. reasons for high volumes. Fleet size,
3x1x3 spare width and depth indicate the

opportunity to increase sales

3x3x2 Betrayers  Recency is high or medium, but the Difference in spare part width and
3x3x1 transaction frequency and monetary depth compared to the Stars with
3x2x2 value are medium or low. Maybe similar fleet indicate the opportunity
3x2x1 betrayers buy some spare parts from to increase sales.

3xIx2, competitors.

3xIxl,

2x3x2

2x3x1

2x2x2
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2x2x1

2xIx2
2xIx1
2x3x3 Frustrated These customers have not been active Contact
2x2x3 in the last half a year. Nevertheless,
their volume is high. FleetCo may be
at risk of losing these customers.
1x3x3 Lost These customers have not been active Contact immediately
1x3x2 for over a year, yet their volume is
1x2x3 high or medium. Thus, the probability
I1x2x2 of loss is high.
3x1Ix1 New Recently active customers, but their Analyze customers’ installed base
3x2x1 volume is still low (age, size, type, operating
conditions) and offer spare parts
following the analysis.
IxIxI Tail Small volume customers that have not Contact customers with high

been active for over a year. potential. Maybe a campaign?

FleetCo was satisfied with the analysis and decided to take it to the test with some simplifications.
A service development manager saw that the RFM analysis together with data from a CRM
system would be a usable combination.

“We took the RFM analysis, filtered it into an easily readable form: we took some
extra columns away from there. So, what we left was the customers who have
historically ordered a wide range of spare and wear parts, and are quite significant
players in terms of money — both [F and M] were ’3° — but haven’t ordered anything
during the last half a year. [...] and also his [an area sales director’s] comment was
that ’of course this makes their life easier, because, at the moment, what they go
through in sales meetings at an annual level, is which customers or accounts have
been lost. [...] There’s not this aspect about how widely they have ordered spare
and wear parts earlier, on which rotation etc. [...] I see this information should be
incorporated into the [CRM system].” (Service development manager)

Indeed, and linked to the CRM, whether a customer had been contacted was identified as a
relevant driver for service sales potential:

“I see that visits and no-visits would make a magnificent addition to this. How can
we activate these and provide the sales interface with really interesting data. Like
’allocate your limited resources to this or that account during the coming month at
least, plus those key accounts of yours, on whose doors you’re going to go
knocking anyway’. No question about it, a very interesting addition.” (Service
development manager)

”We got the customer contact activity data from the [CRM system]. [...] Calls to
the customer, visits, etc. [...] Cross-referencing that data to the current version of
the tool [...] That would give a direct hint about where attention has actually been
paid to.” (Analytics director)

The role of the transaction frequency caused debate. In the B2C marketing, transaction frequency
is important, since every visit to the store or to the online shop is a possibility to sell more products
to the customer. However, in the B2B marketing, those customers who make several small
transactions can be more costly to serve than customers that make only a few large orders per
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year, because each additional order increases transactions costs, for example, offer and order
processing and shipping costs.

“How many orders — we had some problems according to which the order
frequencies could locate time-wise so differently. [...] For me, this is maybe a little
difficult. The customer can belong to the [frequency, F] group *1°, °2° or ’3’. But
at least I don’t have a clear idea about what I should think about any of these — |
don’t know how it would affect any of our actions. [...] Particularly with regard to
frequency. To me the figure there does not matter.” (Analytics director)

“I wonder what kind of categorization this would result if we ditch that frequency
and would replace it with the potential, the growth potential as the third aspect.
That way we could see whether it’s a large customer now, has it been active, and
if we have potential to grow that account.” (Analytics director)

Thus, in the industrial services context, the monetary value might be more important than
transaction frequency. In addition, the long observation period of this study, six years, is
problematic, since some customer relationships were born after the beginning of 2011. For these
customers, the total number of transactions and volumes are not comparable as the duration of the
relationship is less than six years. Hence, FleetCo wanted to change the method of calculating the
F variable: instead of the total number of transactions, the tool shows the average number of
transactions per month during the customer’s activity period (the period starting from the first
transaction and ending to the last transaction).

After simplifications and changes, the Sales manager tested the tool. The overall reaction was
positive. He found the tool as easy to use and simple.

“Just a practical example: we were launching a new spare part product and were
wondering how we could take it to the market. We used the information about the
installed base: Where is the potential installed base for this new product? This was
directly communicated to the market area and we even gave a proposition that
’these and these customers seem to have suitable pieces of machinery [for this
service]’. In that way made life easy in the sales interface. So, we gave the
explanation that ’this is this kind of a product, its technical specifications’ and gave
a list of the customers [about] ’these ones could be interested in purchasing this
kind of service’. According to the feedback I have heard, this kind of an approach
was really well accepted by the market. It really helps there.” (Analytics director)

However, FleetCo identified two main challenges related to the applicability of the tool. First, the
implemented analysis was a one-time report. Regularly implemented or a real-time analysis
requires changes in sales processes and information systems, including how sales efforts are
prioritized.

“All these kind of analyses, they require the process: how this run then? How is it
verified that it is used in the market area? [...] You can analyze so many things,
you need to choose the objects of analysis and which processes are going to run.
And how are these prioritized?” (Analytics director)

Second, how to motivate staff to use the tool regularly? Maybe more importantly, how to ensure
that the results of the analysis will lead to actions and eventually increase sales and customer
value?

“We are not trying to question salespeople’s expertize but rather we wish to make
it more efficient, and bring those new tools to the everyday work, to hopefully
facilitate work even on the short term. [...] In one Central-European country, there
were eight after-sales oriented salespeople in the beginning of last year. Now there

12



are six. And surely the amount will not increase at least in the coming year or two.
So, it’s acknowledged that tools are needed, there needs to be skills to use them,
they need to be usable.” (Service development manager)

“The higher-level analytics is starting to be quite in a good shape and it’s ennobled
already. But where I see the potential — and what perhaps is the thing for the future
- is how we incorporate it [the analytics] in everyday work. Operative analytics.
It’s at a market-level and at a dealer-level.” (Analytics director)

The Sales manager focused, in particular, on frustrated and lost customers. For each customer, he
wrote down the reason for underachievement in sales. The analytics director divided reasons
roughly into two parts: natural causes and excuses. Natural causes are causes that can immediately
accept, such as customer no longer exists, the customer identification number has changed, or
customer no longer uses the installed base. Excuses, in turn, are much more ambiguous, such as
customer has no potential. Lack of potential is a good explanation if the customer’s installed base
is small. However, lack of potential is not a good explanation if the customer has a significant
installed base. The true reason may be that the interaction with some customers is more difficult
than with others. Contact with such customers is outside the sales staff’s comfort zone and an
easy explanation, such as lack of potential, provides an excuse. In all, a crucial problem was that
those customers that FleetCo should have had information about, they did not, whereas they had
more information about those customers to whom FleetCo already managed to do business with.

“There is this logical problem here. Those customers that we are in close contact
with, to whom we sell a lot, and to whom we have recently sold [something]. More
probably, we have a better picture about their installed base and how many hours
per year the machines are running. Whereas on this list we have sorted out those
customers that have not gained that much attention and here the information about
the installed base is in a poorer state.” (Analytics director)

In February 2017, research project members decided that now the ball is in the court of FleetCo.
Interventionist research and neutral academic stance provide a premise to advance ideas within
FleetCo. Next, FleetCo must internally ensure that the analysis results to actions. It is likely that
the analysis itself will change too. However, all parties, management, analytics and sales, must
be involved in the development. In the end, the RFM analysis is only technology, whereas CRM
is a combination of technology, people and processes (Chen and Popovich, 2003).

At a level of analysis above a single segment, the RFM analysis had supported FleetCo’s efforts
to understand and develop their service business concerning separate segments. For example,
whereas large and significant customers are interesting, small customers are easily disregarded.
FleetCo’s analysis also revealed the potential of summing up the small customers and examining
their combined potential.

“It seems that we have these kind of customers [...] with ‘not that high potential’,
and who are not... who at least don’t seem to be the first ones in your mind. How
many customers like these do we have? What is their combined potential? And can
we do some more efficient marketing actions for these kinds of customers. Maybe
that way get that business.” (Analytics director)

Moreover, at an even more abstractive level, the analytics developed the way how FleetCo
understood service business as a whole. In the end, the RFM analytics were only a tool for
increased MA support for the sales interface.

“You have to be careful not to too much focus on the analysis itself. Like, ‘now
we have this RFM’. Maybe fundamentally, this is just about sales planning and
management.” (Analytics director)
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Altogether, FleetCo’s case study shows that the RFM analysis could support the company at a
segment level wider levels about how installed base information is understood as a part of service
sales planning and management. Installed base information pinpointed useful segments within
FleetCo’s customers and provided easy-to-use decision-making tools for the sales interface, i.e.
about how the salespeople could more efficiently focus their work. For the back office, installed
base information combined with CRM data, could enable pinpointing customers who had
potential but had possibly been contacted too seldom.

REM analysis at ProcessCo

The study at ProcessCo highlighted the need to further examine the customer base of the
company. Actually, at the end of the meeting reviewing the results of the study, a spare part
director indicated that:

”We need to go deeper in the customers’ sales history” (Spare part director)

Therefore, it was suggested by the company people that a tool indicating customer-specific sales
would be useful. Especially, they were willing to find out the top customers, as well as the
potentially lost customers. In addition, they think that it would be necessary to see whether the
customer purchases small orders on a regular basis or large orders rarely. ProcessCo also hoped
that the tool could enable the user to drill into customer level data. The company people thought
that this type of tool might facilitate both everyday work and long-term management of spare part
sales in several ways. Based on above-mentioned requests, it was natural to adapt the RFM tool
initially developed for FleetCo to examine the customer base of ProcessCo as well. Hence, a
valuable possibility to validate FleetCo’s findings now emerged.

At ProcessCo, the analysis focused on spare parts sales from one country/sales company over six
years period (2010-10/2016, Table 2). In all, the data covered slightly over hundred of customers
and the number of orders was over two thousand. In addition to the RFM variables, the analysis
included information about the pieces of machinery at a customer’s site. However, the application
of the tool was a little simpler (than in FleetCo’s case) with regard to sold spare parts and installed
base data. ProcessCo’s equipment are highly customized according to customer demands and
their item management is quite complex. Thus, it was not possible to take into account the data
concerning the sold spare part items. While there was not comprehensive installed base data
available, the tool relied on the data gathered from ProcessCo’s CRM. However, the problem is
that when relying on CRM data it is possible to get only the total amount of equipment per
customer but it is not known how the equipment are used at customer site. It could be, for example,
that customer has three different equipment of which one is in regular use, the other one is used
as a spare device and the oldest one is used only as a test equipment. Hence, to better indicate the
business potential, the installed base data should be more informative.

The meeting reviewing company people’s perceptions of the RFM tool revealed many potential
ways to utilize it and pinpointed potential development targets. According to the spare part
director:

”The first impression is that this is useful to us, it is not too academic.” (Spare part
director)

Especially for the spare part experts responsible for daily sales activities, the possibility to drill
into customer-level data was seen very important. For example, sales people could use the tool
for customer prioritizing when preparing tenders. If the salespeople are in a hurry, they will likely
first respond to top customers. Based on the customer specific data it is possible to recognize the
trends in purchase history and analyze the causes and effects of changes. As in the FleetCo case,
the role of transaction frequency caused debate among the company people. Indeed, the
customers’ pre-planned shutdown projects play a major role in ProcessCo’s spare part business
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and thus the orders are often placed cyclically. The nature of business transactions should
therefore be taken into account when analyzing the customer specific data. A further validation
of the RFM analysis as a possible tool for ProcessCo was given by the spare part director who
indicated that:

It could be a quarterly tool and enables to look forward...in that sense it is a better
tool as it is possible to drill into customer level” (Spare part director)

In the analysis at ProcessCo, each RFM variable was divided into three categories and the
company people suggested that the customer segments defined in FleetCo case (Table 3) are
applicable in ProcessCo case as well. In practice, segmentation of customers into different
categories may facilitate decision making at different levels and in different roles. As the
following quote from ProcessCo indicates, the tool can be very useful for individual salespeople.

”From this, you have to look at the direction on which to target the navigator...
Where you should visit, as you are already a gifted speaker” (Spare part expert,
team member to another team member)

In turn, especially for managers responsible for global sales, the tool could provide supportive
information for long-term planning. In this regard, deriving insights from the analysis of customer
segments may help in orientating the local sales forces to the right customers.

It was justified to test the idea and applicability of the RFM tool with a certain data set and thus
the first version covered sales data of only one country/sales company. However, the next version
of the tool will cover data from all country/sales companies and regarding that, the spare part
director highlighted that:

It is important to see the global picture” (Spare part director)

In addition, the main development needs identified concerned the installed base information.
Actually, the input data of the tool contains several data fields from which it is possible to derive
installed base information. However, none of them gives a perfect picture and thus the company
people will try to figure the best possible option that can be adopted into the tool. As the
equipment and spare part sales are normally examined separately, this tool can be seen as
promoting the equipment fleet based management of spare part sales.

In all, the RFM analysis seemed to be an applicable tool for ProcessCo as well. This was because
of the simplicity, usability and visual appearance of the RFM tool. More importantly, its potential
as a sales support tool was recognized and ProcessCo will take it into use in the near future.
Importantly, and perhaps more visibly than at FleetCo, ProcessCo’s study underlined the RFM
tool possibly as a decision-making aid at a salesperson’s level. The tool could, for example,
actually point out the next location the salesperson should possibly focus his or her efforts on.
Impressions of similar use could be seen at FleetCo as well, but they at this point involved the
back-office manager who provided the salesperson with a set of interesting or abnormal
customers.

Discussion and conclusions

Overview of the contribution of the paper

Our interventionist case studies from FleetCo and ProcessCo strengthened the understanding that
there is indeed potential in using installed base information for service business development. In
particular, this paper adds to the studies by Wagner and Lindemann (2008), Holmstrom et al.
(2010), Dekker et al. (2013), and Rabetino et al. (In press), by showing the possible ways of using
installed base information in service management. This study adds to the literature on servitization
by showing beneficial types of information about customers that industrial companies need to
focus on in order to create value from acquiring larger shares of their potential service business
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market (Oliva & Kallenberg 2003). This paper shows that fleet characteristics combined with the
RFM analysis can support service sales both in the sales frontline and in the back office.
Especially, we contribute to the literatures on servitization and service business development by
using the RFM analysis that has earlier been adopted in the B2C context: we show that the RFM
analysis can be applied in the industrial service (B2B) context but needs to be supplemented with
variables describing the fleet size, service type width and service type depth.

This paper also adds to the literature on profitability management in services (Araujo & Spring
2006; Baines et al. 2009; Laine et al. 2012a; 2012b; Korhonen et al. 2016; Lindholm et al. 2017).
Particularly we add to these studies by showing how companies could structure and utilize their
installed base date for service business development. In our paper, FleetCo’s case study laid the
foundation for using the RFM analysis in the industrial service (B2B) context and ProcessCo’s
case study offered some validation for the initial findings, by showing that the RFM tool
developed was seen as a potentially useful aid in managerial work in service business
development (cf. Hall 2010). In all, we show how the practices of accounting can support service
business development.

Next, we are going to go in more detail in these contributions. We create three propositions for
future research to address and revise the tentative framework of the paper.

Our contribution to the literature on service business management

This paper shows that OEMs could use the RFM analysis for customer segmentation in the
industrial services context. The analysis is useful when OEMs want to identify, for example, lost
customers, customers that are in danger of losing (frustrated), star customers, and potential
customers (betrayers).

The research revealed differences between the industrial service context and the consumer
business context in using the RFM analysis. In particular, the importance of variables, R, F and
M is not the same in the industrial services context than in the B2C marketing. Especially, the
role of transaction frequency is controversial: From OEM’s point of view, a customer who makes
fewer large orders is cheaper to serve than a customer who makes a number of small orders. Thus,
in the industrial services, customer’s monetary value might be more important indicator than
transaction frequency. Indeed, our empirical findings show that the frequency variable in
industrial service purchases might not be as relevant as in the consumer business. However, our
data shows that the frequency variable is not irrelevant — rather, we expect its meaning to depend
on the context. For example, an industrial service provider would hardly be contend if a customer
places an order every ten years. Neither would the service provider possibly wish that the
customer orders would take place on a daily basis. There is some middle way, depending on the
context: this middle way allows both tight customer relationship and enough room for
coordinating the service operations. This finding leads to our first proposition for future research
to address:

Proposition 1: The frequency variable in RFM analysis is a less direct driver of
service business potential in the industrial service context than in the consumer
business context.

In addition, the research showed that the number of customer segments might be lower in the B2B
than in the B2C context. This is particularly true in the industrial services context where
companies have typically hundreds or thousands of customers whereas in the B2C marketing
companies can have millions of customers. As an example, this study identified only six
meaningful customer segments.

Moreover, this study demonstrates how OEMs can extend the traditional RFM analysis; this is an
important contribution to studies that notice the relevance of installed base data for service
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business development (Wagner & Lindemann 2008; Holmstrom et al. 2010; Dekker et al. 2013;
Rabetino et al. In press). The extended analysis includes four additional variables: 1. The size of
a customer’s installed base 2. The number of different services (such as spare parts) purchased by
a customer during a period (service type width) 3. The maximum amount of money spent with
individual types of service (such as spare parts) during a period (service type depth) 4. Altogether
fleet service business potential. OEMs can use these additional variables for evaluating the overall
customer potential and finding useful sales points. These supplementing variables lead to our
second proposition:

Proposition 2: The size of the installed base, service type width, service type depth,
and whether a customer has not been contacted are drivers of service business
potential in the industrial service context.

Finally, our empirical findings enable us to revise the tentative framework of the paper. Figure 2
shows the revised framework.

Uncon- Service
tacted type width
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Monetary

Industrial
Service Potential

Service
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Theoretical
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Figure 2. Exploratory findings on the meaning of different variables in the fleet service context —
a revised framework.

This revised framework holds both academic and practitioner implications. First, academic
researchers can supplement RFM analysis in different service management contexts by the
novelties of our revised framework. Second, practitioners can use the revised framework in
governing their service development.

Our contribution to management accounting and control supporting servitization

The wider implications of our findings relate to the servitization literature that is in search for
tools and techniques to enable and support the service transformation (Baines et al. 2009). In
essence, the application of RFM, modified to the fleet service context represents an example of
such tool. At the same time, and as a wider implication to the management accounting and
governance literature (Araujo & Spring 2006; Baines et al. 2009; Laine et al. 2012a; 2012b;
Korhonen et al. 2016; Lindholm et al. 2017), the utilization of such a tool requires rethinking of
the units of analyses traditionally used in the decision-making. This rethinking also involves
various relevant parties in the decision-making and implementation processes, to realize the
potential impacts of the enhanced awareness about customers.

In all, our empirical findings show that service management can be supported at three different
levels of management accounting and control. First, the refined RFM analysis can be used at the
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level of a single customer case (like in deciding to which customer the salesperson is going to call
next). Second, the refined RFM analysis can help in identifying certain specific customer
segments and therefore support focused actions and campaigns, for example. Third, the refined
RFM analysis can support the development of the whole service system and organization and give
inspiration about how a customer segment relates to the wider picture of service management
within a company. This level of analysis connects to wider organization and responsibility
structures in service business development. These findings lead to our third and final proposition:

Proposition 3: The RFM analysis supplements profitability consciousness when
used together with information about the profitability of different products and
services.

Conclusions and future research agenda

This paper has shown the new directions for analyzing installed base data and using it for service
business development. In all, our interventionist case studies show that certain aspects of
management accounting and control for service business development are typically situated
outside normal yearly and monthly reporting.

Importantly, we have provided the academia with a refined RFM framework, specifically to be
used in the industrial service context. Further, we have made three propositions for future
researchers to address. Finally, service type width and depth are concepts that are potentially
transferable across different context: their wider plausibility is an important agenda for future
researchers to address.
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