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This study is a qualitative action research by its nature with elements of personal 

design in the form of a tangible model implementation framework construction. 

Utilized empirical data has been gathered via two questionnaires in relation to 

the arranged four workshop events with twelve individual participants. Five of 

them represented maintenance customers, three maintenance service providers 

and four equipment providers respectively. Further, there are two main research 

objectives in proportion to the two complementary focusing areas of this thesis. 

Firstly, the value-based life-cycle model, which first version has already been 

developed prior to this thesis, requires updating in order to increase its real-life 

applicability as an inter-firm decision-making tool in industrial maintenance. 

This first research objective is fulfilled by improving appearance, intelligibility 

and usability of the above-mentioned model. In addition, certain new features 

are also added. The workshop participants from the collaborating companies 

were reasonably pleased with made changes, although further attention will be 

required in future on the model’s intelligibility in particular as main results, 

charts and values were all reckoned as slightly hard to understand. Moreover, 

upgraded model’s appearance and added new features satisfied them the most. 

Secondly and more importantly, the premises of the model’s possible inter-firm 

implementation process need to be considered. This second research objective is 

delivered in two consecutive steps. At first, a bipartite open-books supported 

implementation framework is created and its different characteristics discussed 

in theory. Afterwards, the prerequisites and the pitfalls of increasing inter-

organizational information transparency are studied in empirical context. One of 

the main findings was that the organizations are not yet prepared for network-

wide information disclosure as dyadic collaboration was favored instead. 

However, they would be willing to share information bilaterally at least. Another 

major result was that the present state of companies’ cost accounting systems 

will definitely need implementation-wise enhancing in future since accurate and 

sufficiently detailed maintenance data is not available. Further, it will also be 

crucial to create supporting and mutually agreed network infrastructure. There 

are hardly any collaborative models, methods or tools currently in usage. Lastly, 

the essential questions about mutual trust and predominant purchasing strategies 

are cooperation-wise important. If inter-organizational activities are expanded, a 

more relational approach should be favored in this regard. Mutual trust was also 

recognized as a significant cooperation factor, but it is hard to measure in reality. 
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Tehty tutkimus on luonteeltaan kvalitatiivinen toimintatutkimus, joka sisältää 

myös konstruktiivista tutkimusotetta käyttöönottoviitekehyksen luonnin osalta. 

Käytetty empiirinen data on kerätty kahdeltatoista eri henkilöltä järjestettyjen 

neljän workshop-tilaisuuden yhteydessä kahdella kyselyllä. Edellä mainituista 

osallistujista viisi edusti kunnossapitoasiakkaita, kunnossapitopalveluntarjoajia 

vastaavasti kolme ja laitevalmistajia loput neljä. Tällä työllä on kaksi selkeää 

päätavoitetta, jotka ovat samalla työn toisiaan täydentäviä painopistealueita. 

Ensinnäkin jo aikaisemmin luodun arvopohjaisen elinkaarimallin keskeisiä osa-

alueita kehitetään edelleen, jotta sen soveltuvuutta teollisen kunnossapidon 

verkostotyökaluna voitaisiin parantaa. Tämä tavoite täytetään panostamalla 

mallin ulkoasuun, laskentalogiikan ymmärrettävyyteen sekä käytettävyyteen. 

Näiden ohella elinkaarimalliin lisätään myös tiettyjä aikaisemmin puuttuneita 

ominaisuuksia. Workshop-tilaisuuksiin osallistuneet yhteistyöyritysten edustajat 

olivat muutoksiin suhteellisen tyytyväisiä, joskin mallin päätulokset, kuvaajat 

sekä arvoajattelu koettiin hieman vaikeaselkoisiksi. Toisaalta mallin parantunut 

ulkoasu sekä lisätyt uudet ominaisuudet saivat eniten positiivista palautetta. 

Toisekseen mallin potentiaalisen käyttöönottoprosessin lähtökohtia pyritään 

hahmottamaan verkostokontekstissa. Jälkimmäiseen tavoitteeseen vastataan 

kaksivaiheisesti. Aluksi kaksiosainen, avoimet kirjat -ajatteluun nojaava, 

käyttöönottoviitekehys luodaan ja sen ominaisuuksia pohditaan teoreettisesti. 

Tämän jälkeen verkoston avoimuuden lisäämisen edellytyksiä ja tunnistettavia 

esteitä kartoitetaan kunnossapitokontekstissa myös empirian pohjalta. Eräs 

tehdyistä päähuomioista oli se, että yhteistyöyritykset eivät ainakaan toistaiseksi 

ole valmiita verkostonlaajuiseen tiedonvaihtoon, vaan parhaiten avoimuus voisi 

toteutua kahdenvälisissä suhteissa, joissa tietoa kuitenkin jaettaisiin hyvässä 

yhteistyöhengessä molemmansuuntaisesti. Edelleen keskeinen löydös oli se, että 

organisaatioiden nykyisissä kustannuslaskentajärjestelmissä on hyvinkin paljon 

parannettavaa tulevaisuudessa elinkaarimallin käyttöönoton näkökulmasta, sillä 

riittävän yksityiskohtaista kunnossapitodataa ei yksinkertaisesti ole saatavilla. 

Keskeistä tulee olemaan myös kyky pystyä luomaan verkostoyhteistyötä tukeva 

infrastruktuuri, sillä tällä hetkellä näillä yrityksillä ei ole oikeastaan mitään 

yhteisiä verkostomalleja, -menetelmiä tai -työkaluja käytössä. Luottamus sekä 

yritysten ostostrategiat vaikuttavat lisäksi verkostoasetelmaan merkittävästi. 

Yhteistyön onnistumisen kannalta nykyisiä transaktio-pohjaisia ostostrategioita 

tulisi välttää. Vaikka keskinäistä luottamusta pidettiin avoimuuden kannalta 

tärkeänä tekijänä, on sitä kuitenkin vaikea mitata millään tavalla käytännössä. 
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1 INTRODUCTION 

The purpose of this section is to describe the premises for the thesis in order to 

provide a better overall understanding of the topic at hand. At first, the project 

backgrounds are explained. This is done by highlighting the topicality of the 

subject, the importance of carrying out new research in the field and the linkages 

to previous research that has been conducted at Lappeenranta University of 

Technology. Further, the research objectives, questions and potential limitations 

are also discussed. These research questions, including main questions and sub-

ordinate ones, are formed from the objectives respectively. Moreover, the 

gathered empirical data and used research methods are discussed alongside with 

project execution-related practicalities, such as how the data was collected in 

practice. Lastly, the prime contents and their presentation order are underlined 

section by section to give a uniform understanding to the reader. 

1.1 Backgrounds 

The rapid and on-going globalization has had lots of far-reaching effects on most 

traditional industries world-wide without a question. Numerous companies have 

been increasingly, in a sense at least, forced to outsource their intra-organizational 

activities and also to collaborate otherwise with previously unrelated partners. 

This kind of development in industrial environments has been the basis for the 

growing interest towards networking and inter-organizational relationships in 

research communities since the 1990s. Because the field of network research is 

still a fairly new-born branch of science, there are lots of unexplored aspects, 

unseen angles and unfilled gaps to be addressed in future research. This thesis will 

take a stand contextually on some of these important inter-organizational topics 

and outstanding questions from the perspective of open-book accounting. The 

choice to utilize specifically open-books phenomenon can be easily justified based 

on two facts. Firstly, open-book accounting is by far the most studied inter-

organizational method in cost management literature to date. Secondly, the 

implementation process of a model, or any other system for that matter, has not 

previously been studied from this perspective either. 
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Another essential premise is value-based life-cycle model, which first version had 

already been put together prior to this thesis in the Department of Innovation 

Management at Lappeenranta University of Technology by Kivimäki (2013) as an 

integral part of his master’s thesis. The fundamental idea of the model, if stated 

briefly and simply, is assisting companies in various maintenance-related 

decision-making situations by offering them a chance to manage their 

maintenance operations and related costs more comprehensively and achieve 

network-wide benefits, or in other words value, in a long-term. There were major 

development targets, such as improving general usability and adding certain 

features, in the first version of the model and an unsolved dilemma about its 

implementation; how such an inter-organizational cost accounting model could 

be successfully implemented in real-life settings? These two aspects gave the 

initial need and a very good starting point for this thesis. Inter-firm matters are 

undoubtedly connected already to the model itself but on the other hand, the taken 

open-book accounting approach is unique for this specific research. 

1.2 Research objectives and limitations 

There are two clear main objectives in this thesis. Firstly, there were certain 

targets for development in the first version of the value-based life-cycle model 

that required researcher’s full attention. Therefore, the first objective is about 

improving the original model version in order to increase its real-life applicability 

as a worthy decision-making tool in industrial maintenance networks. Taking 

these development steps is a necessity before any kind of practical utilization, let 

alone a full-scale implementation of the model, could even be considered.  

Secondly, the potential inter-firm pitfalls in the implementation process of the 

value-based life-cycle model had to be figured out. Since open-book accounting is 

recognized as the predominant inter-organizational method in cost management 

literature, it was chosen to settle this issue as well. The latter research objective is 

fulfilled in two consecutive steps. To begin with, a theoretical implementation 

framework is created. Furthermore, the presented framework is discussed in 

empirical context, which means that the opinions of collaborating companies are 
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taken into account. In addition, it should be mentioned that both of these research 

objectives are not explained only through extensive empirical content, but are 

supported in the thesis by suitable theories as well. Combining theories to 

empirical findings and data gives a much deeper understanding about the 

outstanding issues. All in all, the main focus will be on the value-based life-cycle 

model and its potential inter-organizational implementation in future. In addition, 

this is all seen from a strong open-book accounting perspective. 

Since the empirical part of this study consists of two complementary components 

as explained above, there are also two main research questions respectively: 

 What measures are required in improving value-based life-cycle model to 

facilitate its implementation in industrial maintenance networks? 

 How networking phenomenon, inter-organizational relationships and 

industrial maintenance networks in particular are comprehended? 

 Which targets for development in the first model version are the most 

important ones and how are they tackled in practice? 

 How can the adoption of open-book accounting philosophy support an 

inter-organizational implementation process of an accounting model? 

 Which open-books principles that are presented in cost management 

literature are essential from a model implementation standpoint? 

 What kind of a theoretical framework would appropriately illustrate 

model implementation process from an open-books perspective? 

 What do companies themselves in the maintenance context think about 

disclosing confidential intra-organizational information in practice? 

There are also multiple, smaller or bigger, limitations to this thesis. At first, it 

should be underlined that there is no discussion whatsoever about an actual case-

related, “hands-on”, model implementation process. Collaborating companies 

have had a freedom to utilize the value-based life-cycle model as they see 

suitable, leaving the researcher only a thin possibility to propose certain courses 

of action or a framework to take place in the process like in this specific case. 
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However, adequate and altogether justified conclusions based on the theoretical 

framework can still be drawn because of the supporting empirical data that has 

been gathered in workshop events with actual companies. Nevertheless, the lack 

of extensive track record on model’s implementation can still be identified as a 

clear limitation to this thesis. In addition, most of the discussion is connected only 

to the value-based life-cycle model, which should naturally be understood only as 

one of many potential decision-making tools in inter-organizational context. 

Therefore, the results of this thesis cannot unfortunately be generalized to a great 

extent. Despite of these limitations, the theoretical implementation framework is 

illustrated in a fairly universal form, which means that it can also be applied to 

other situations with a few adjustments and different data. Moreover, the chosen 

open-book accounting perspective can be seen as a minor limitation as well, 

although there are clear reasons for selecting this approach as described earlier. 

Yet another limitation, and a very significant one, is that gathered empirical data 

is rather sparse, which however is quite characteristic for case studies in general. 

Thus, empirical findings based on the limited feedback from a handful of 

companies might have unforeseen and surprising effects on made conclusions. 

1.3 Research methods and data 

From a methodological perspective, the conducted study could be described as 

qualitative action research with elements from design science that manifests itself 

in the form of a tangible implementation process framework in particular. Hence, 

contributions are made to both scientific community and everyday business life. 

In addition, this research is very case-specific since the core contents of the thesis 

are closely related to the value-based life-cycle model itself as well as its 

implementation aspects. The above-mentioned research approach is justified 

because of the complexity of the networking phenomenon as a whole and also its 

social, circumstances-related, nature. Apart from the key theories in the field at 

hand, empirical data is also used to examine the subject. This data has been 

gathered in multiple workshop events with the collaborating companies, which 

consists of maintenance customers, maintenance service providers as well as 

equipment providers. From now on, these companies are referred mainly as the 
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collaborating companies or occasionally just as the companies throughout this 

thesis. Furthermore, all empirical findings are linked to the discussed theories, 

which are included in the model implementation framework in this context. 

Figure 1. The main phases of the research and the data collection process. 

Moreover, the empirical, highly qualitative, data has been gathered via two 

separate questionnaires. These and all of the other phases of the data collection 

process are illustrated in figure 1 above. At first, a preliminary questionnaire was 

sent beforehand to the workshop participants from the above-mentioned 

collaborating companies. The questions on this first questionnaire covered the 

information disclosure or otherwise open-books aspects. During the workshop 

events themselves, a follow-up questionnaire was handed out, which questions 

were mainly related to the quality of the improvements that had been made to the 

first model version. In addition, it is appropriate to highlight the respective 

network roles of the twelve respondents that replied to these questionnaires. 

 Five respondents represent a maintenance customer. 

 Three respondents represent a maintenance service provider. 

 Four respondents represent a maintenance equipment provider. 

Additionally, the status of each respondent in a company varied. 

 Two respondents belong to the top management. 

 Five respondents belong to the middle management. 

 Five respondents are others; mainly specialists. 
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In practice, the research was executed just under a six month period from the end 

of September 2013 to the mid-March 2014. The first couple of months were 

employed in developing the value-based life-cycle model against set targets. At 

that time, all of the necessary project planning took place as well. Further, the 

middle part of the project was dedicated solely for mapping required open-book 

accounting, networking, inter-organizational and model implementation theories 

that should all be seen as the foundation for the framework construction. In the 

beginning of 2014, required planning measures for the workshops were carried 

out. Eventually, the realization of four workshop sessions with the collaborating 

companies took place with following dates; 6.2.2014, 12.2.2014, 17.2.2014 and 

18.2.2014. Finally, the last couple of weeks were devoted to analyzing gathered 

empirical data and making conclusions based on the findings. 

1.4 Contents of the thesis 

There are seven sections in total including this introductory part. Both second and 

fourth sections feature only theoretical content, thus supporting the empirical 

reasoning of following sections three and five respectively. The theories of the 

second section are all about discussing about the networking phenomenon in 

business context and distinctive inter-organizational relationships and settings. 

Further in the third section, open-book accounting is presented as a highly 

important inter-firm principle; for instance its nature, main features and potential 

applications are all explained. In addition to these other theories, a generalized 

model implementation process is briefly discussed in the beginning of fifth 

section as well. There are necessary terminologies explained in appropriate 

contexts to promote a deeper understanding of the most vital theories from the 

areas of business networks and open-book accounting in particular.  

Furthermore, the value-based life-cycle model will be presented in the third 

section and made improvements to the first version of the model are discussed. 

Model applications and its acknowledged shortcomings are also considered 

shortly. Additionally, companies’ opinions on the updated version of the model 

are also highlighted at this point. Moreover, the open-book accounting supported 
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model implementation framework, shortly put OBAIF, is illustrated and discussed 

in the fifth section of the thesis, thus representing one of the prime outcomes of 

the research. Theories of the second, the fifth and especially the fourth section 

will all come together in the OBAIF. While the framework itself is purely 

theoretical, gathered data and empirical findings about the prerequisites for 

genuine inter-organizational transparency are studied in relation to the OBAIF. 

Finally, the questions about what has been achieved in the thesis and how should 

possibly be proceeded in future research are considered in the sixth section of this 

thesis, the conclusions. The final and seventh section eventually sums everything 

up, covering both theoretical and empirical parts of the study. 

Figure 2. The overall structure of the thesis in a cycle form. 

The key contents are illustrated in above figure 2 on a fundamental level. As can 

be seen, the dominant theories about business networks and inter-organizational 

relationship are the starting point of the cycle, since network theories are a 

common “thread” throughout the thesis. Eventually the cycle closes in again as 

contributions are made to the inter-organizational literature as well as to the open-

book accounting literature and needs recognized for future research model-wise 

for example. The other important steps, such as improving the value-based life-

cycle model and constructing the open-books supported model implementation 

framework are located along the above-mentioned cycle.  
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2 INTER-ORGANIZATIONAL RELATIONSHIPS 

The modern-day world is highly globalized. This fairly rapid phenomenon has had 

direct and indirect effects to companies of very different sizes especially in 

traditional industries, such as pulp and paper in Finland. These firms are 

increasingly forced to concentrate on their core competencies and critical success 

factors to be able to thrive in the solid worldwide competition. This way inter-

organizational linkages and networking have become a vital part in doing 

business. Simultaneously with the on-going international integration terms like 

subcontracting, outsourcing, partnerships, joint ventures, alliances, collaboration, 

business networks, inter-organizational relationships and many others have been 

coming up constantly on different forums for discussion. Mergers and acquisitions 

have also been occasionally mentioned within the network-context but those two 

should be really excluded from the discussion about inter-firm relationships. In a 

merger, a brand-new organization is born while the previous two will just perish. 

In an acquisition on the other hand, the buying company will be reorganized. As 

can be seen, these are not proper inter-organizational relations. 

This abundance in terminology begs the following question:  

“What altogether is included in the network phenomenon that 

really seems to come in all shapes and sizes?” 

This section has several purposes. First of all, networks are positioned as a new 

organizational form in relation to the traditional ones. Furthermore, the profuse 

terminology of the phenomenon has to be discussed for the sake of clarity of 

forthcoming sections. In addition, there are lots of different inter-organizational 

relationships, such as outsourcing relations and alliances, which are dissimilar by 

nature and should therefore be distinguished from one another. And further, the 

various inter-firm settings that have been studied in inter-organizational cost 

management literature are presented. Hopefully an answer to the question above 

can be read between the lines as well. Lastly, industrial maintenance networks are 

discussed, although these matters will be considered more elaborately in later 

sections as they are firmly tied to the empirical parts of the thesis. 
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2.1 Networks as a new institutional form 

Traditionally there has been two alternative ways to organize institutionally, 

markets and companies or other organizations. These days a third institutional 

form is recognized as well.  Valkokari et al. (2008, pp. 12) state that networking is 

an entirely new way to organize between the two traditional types. This 

conceptual placement between markets and companies has been done because 

networks have certain characteristics from both. On the one hand, a networked 

company will be exposed to the market mechanism because network partners will 

always pursue their own goals as well and have other associates. On the other 

hand, certain coordination mechanisms are utilized within networks which are 

quite typical for companies and organizations. Thus, networks should be seen as 

an institutional hybrid. All of the above-mentioned institutional forms and some 

of their unique characteristics are illustrated in figure 3 below. 

Figure 3. Companies and other organizations, networks and markets as the three 

institutional organizing forms (Valkokari et al. 2008, pp. 12). 
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Moreover, Ebers (1997, pp. 15-25) recognizes five dimensions including 

distribution of the property rights over resources, resource flows, mutual 

expectations about the relationship, information flows and main coordination 

mechanisms, which can all be utilized to disassociate the above-mentioned 

organizational forms from each other. For example, high degree of information 

sharing takes usually place within companies as well as, to some extent, within 

networks. In contrast, this disclosure is extremely terms-related in markets (e.g. 

price, quantity and quality information based solely on terms of exchange). 

Because the ultimate goal of every single company is making as much profit as 

possible, everything comes down in the end to the fact that the advantages of 

networking should be greater than the advantages of acting as an individual 

organizational unit on the markets. Vesalainen (2002, pp. 16-17) claims, that there 

are two important areas of development where a company can benefit 

economically of inter-organizational relationships. Firstly, the improvements in 

operational efficiency and productivity beyond the boundaries of a single firm 

will eventually lead to decreased total costs and higher profit margins. Secondly, 

collaboratively gained growth in total sales volume increases relative profitability 

as well as the absolute profits. These two rather profitability-driven viewpoints are 

together the so-called target-method hierarchy of a network. 

2.2 Conceptual confusions and inaccuracies in terminology 

Network research is a fairly new-born branch of science and therefore the 

terminology has not yet become stable. There are lots of terms standing for the 

exactly same thing and thus networks should be seen as highly multidimensional. 

Niemelä (2002, pp. 13) separates networks and nets on conceptual level in a way 

that they are the different sides of the same coin in a sense. The networks are the 

social, or inter-organizational, side of the coin which functionality is enabled by 

the nets that are the information technological solutions between companies, such 

as the Internet. Mixing these two up is probably the most common terminological 

misunderstanding there is, and for that reason the usage of a plain “network” is 

widely avoided in inter-organizational cost management literature. Rather 
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different kind of an interpretation about the same terms is presented by Valkokari 

et al. (2008, pp. 13), who place both networks and nets inside the inter-

organizational frame. By their classification, networks stand for nearly unlimited 

macro environments that exceed the boundaries of single industries perfectly 

unintentionally. Nets, on the other hand, are formed completely intentionally 

between a group of companies and other organizations to serve certain strategic 

purposes with each participant having a given role in the collaboration. 

There are also other inaccuracies. For example, Ebers (1997, pp. 1) refers to a 

networked firm when discussing solely about close-knit integration between 

companies with an equal status in the value chain. In other words, such 

collaboration takes place in joint product development, strategic alliances and 

joint ventures as well. This classification leaves outsourcing, for example, outside 

of the network-concept which means that all relationships between suppliers and 

customers are, as a matter of fact, excluded. Furthermore, Cropper et al. (2008, 

pp. 4-6) even separate inter-organizational relations and inter-organizational 

relationships from each other. By their definition, inter-organizational relations 

refer to the name of the research field. On the other hand, inter-organizational 

relationships are the actual collaborative relationships in question. In addition, 

they also leave typical customer-supplier relationships and other so-called 

“passing transactions” outside of the above-mentioned relationship concept. 

As can be seen, the term “network” is not unambiguous since it may have 

multiple different meanings depending on the situation. It is also far too often 

mixed-up with the terminology in information and communications technology 

also known as the ICT. Therefore, more explicit concepts of inter-organizational 

relationships and inter-firm relationships are favored in this thesis. This way it is 

also easier to comprehend and disassociate something being intra-organizational, 

as occurring inside of a company, or inter-organizational, as happening between at 

least two individual companies. The network entirety is understood in this context 

very broadly as well. None of the numerous inter-firm relationships, in either 

vertical or horizontal dimensions, are left outside of the discussion like in the 

above definitions of Ebers (1997, pp. 1) as well as Cropper et al. (2008, pp. 4-6). 
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When there clearly are no generally accepted definitions for business networks or 

inter-organizational relationships for that matter, one rather good and non-specific 

description, that will be ideologically embraced in this thesis as well, has been 

presented by Håkansson and Ford (2002, pp. 133): 

“A network is a structure where a number of nodes are related 

to each other by specific threads, where the nodes are business 

units – manufacturing and service companies – and the 

relationships between them are the threads” 

2.3 The categorization of dyadic inter-organizational relations 

Right in the beginning of this section terms like subcontracting, outsourcing, 

partnerships, joint ventures and alliances were brought out as some distinct 

examples of inter-organizational relations and networking phenomenon. However, 

there are clear differences in which ways these and other inter-organizational 

relationships are categorized and how they differ from each other in practice. The 

differences between the two basic types of inter-firm relationships that are dyadic 

by nature are illustrated in figure 4 on the next page. The term dyadic means that 

something consists of “two components”, in this case of two legally detached 

companies in the network. Thus, a single relationship, also known as a dyad, is 

studied at a time. Course of action like this is usually reasonable since dyads are 

the structural basic elements of more complex network environments.  

Generally, the “relational breakdown” of a business network is often done down 

to the vertical and the horizontal type of dyadic collaboration (Niemelä 2002, pp. 

18-20; Möller & Rajala 2008, pp. 70-72). Firstly, vertical relationships take place 

always in a value chain between the focal company, which is the leader or the 

biggest actor in the network, and its suppliers or customers. Möller and Rajala 

(2008, pp. 70) refer to them also as the demand-supply networks. Hence, for 

instance subcontracting and outsourcing are both good examples of vertical 

collaboration between companies. Globalization and tightened competition have 

shifted the companies’ mode of operation from doing everything themselves to 
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focusing more on their core competencies via doing make-or-buy decisions and 

transferring unessential activities, such as maintenance, outside of the firm. 

Figure 4. Vertical and horizontal collaboration between companies. 

Secondly, horizontal relationships are formed between companies that are 

targeting same customers, or alternatively equivalent customer groups. In other 

words, these relations take place between current competitors or potential 

competitors in the future. Probably because of that characteristic, Möller and 

Rajala (2008, pp. 71) also address to them as the market networks. According to 

Niemelä (2002, pp. 20), horizontal collaboration can be seen especially valuable 

when there is a serious demand for wide skillsets and special expertise in a 

project. Therefore joint ventures, strategic alliances as well as research consortia 

are all textbook examples of horizontal relationships. Motives for horizontal 

collaboration are the same as in the vertical one; enhancing chances in worldwide 

competition. Even though a company thrives already by itself, acting together 

might be even more successful. In addition, the concept of partnership is typically 

linked to the horizontal alternative in literature but it could basically be connected 

to vertical relations as well, if the cooperation is understood very close-knit. 
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2.4 Various network settings found in cost management literature 

Alongside the grown interest towards networking and the actual development of 

inter-organizational relationships in business environments, plenty of discussion 

has also been simultaneously going on in cost management literature. This “inter-

organizational era” in literature started almost twenty years ago in the mid-1990s 

when first few papers were published, such as the Total cost control: Nissan and 

its U.K. supplier partnerships by Carr and Ng (1995) and the Accounting cost data 

disclosure and buyer-supplier partnerships by Munday (1992). Nevertheless, the 

terminology was somewhat different back in the day and the concepts have 

fluctuated back and forth. For example, there are no references to either networks 

or inter-organizational relationships in neither above paper. The relational setting 

discussed still varies a lot from a paper to another, while dyadic customer-supplier 

relationships dominate. Dyads and the other “relational archetypes” existing in 

cost management literature are illustrated in figure 5 below. 

Figure 5. The inter-organizational relational archetypes inside the complex 

network entirety (adapted from Lind & Thrane 2010, pp. 61-77). 
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The first and also the most straightforward type, showed in the upper left part of 

the figure, is to study a single dyadic relationship within a wide network of 

interconnected relationships at once (Lind & Thrane 2010, pp. 61). This 

relationship can take place between a company and its supplier or its customer 

depending on whether the company is collaborating upstream or downstream in 

the value chain. Moreover, dyadic relationships can also be horizontal, such as 

alliances. Dyads have been quite evidently over the years the most common point 

of view that has been taken in literature to analyze inter-organizational 

relationships. For example Agndal and Nilsson (2008), Free (2008), Möller et al. 

(2011), Romano and Formentini (2012) as well as Kumra et al. (2012) have all 

taken the dyadic customer-supplier perspective to study inter-firm relations.  

The second relational type on the other hand, illustrated in the upper right part of 

the figure, deals simultaneously with both upstream and downstream relationships 

in a network from the perspective of a certain focal company. This setting always 

consists at least of one downstream and one upstream relation but there can be 

several relationships in a chain on both sides as well (Lind & Thrane 2010, pp. 

64). This setting is a rather uncommon approach in literature but Mouritsen et al. 

(2002) have clearly adopted it in their paper. Typically, these studies are however 

lacking the downstream customer even though there might be sometimes several 

tiers of suppliers on the other end of the value chain.  

The third type, showed in the lower left part of the figure, is all about having 

several counterparts in one direction, such as multiple upstream suppliers or 

multiple downstream customers (Lind & Thrane 2010, pp. 67). This configuration 

is surprisingly common in literature despite of the more complex relational 

content. For example Kulmala (2002), Seal et al. (2004), Kajüter and Kulmala 

(2005) and Suomala et al. (2010) have all studied settings with multiple 

counterparts in one direction. However, the focus in all of these papers has solely 

been on the upstream relationships or in other words, on multiple suppliers or tiers 

of suppliers. For instance, Kajüter and Kulmala (2005) have discussed about a 

“Eurocar” network where three tiers of suppliers are included in a very close 

network-wide cooperation in the search of cost reduction possibilities. 
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Furthermore, the fourth type, illustrated in the lower right part of the figure, adds 

also the missing second direction in the picture. The difference between the third 

and the fourth relational type is the focus on both, the upstream and the 

downstream, directions at the same time (Lind & Thrane 2010, pp. 70). Being 

very complex by nature, it has not been widely discussed in inter-organizational 

cost management literature. Interestingly, the trend seems to be that despite of 

how many value chain members and tiers are involved, they are always from the 

supplier side of a value chain. Nevertheless, the separation to customers and 

suppliers depends completely on the viewer’s perspective. If a network consisting 

of a focal company and its two tiers of suppliers is observed from the perspective 

of the first tier supplier, both directions will be there suddenly. 

The entirety comprising of the above-mentioned four “relational archetypes” are 

together forming a bigger networked environment that is the fifth, and in a sense 

also the hidden, element in the figure. The fifth type illustrates real-life situations 

where imaginary boundaries do not exist between the focal firms of the smaller 

settings, their suppliers and their customers or even third parties outside of the 

picture. Lind and Thrane (2010, pp. 72) state that possible third parties include 

different players, such as competitors, partners, regulators, trade unions or even 

supplier’s other customers and customer’s other suppliers. 

Highly interdependent and interconnected network environments and inter-firm 

relationships will always have lots of indirect effects which unfortunately cannot 

be accurately presented in any research paper. Because the fifth relational type is 

also the most complex perspective to inter-organizational relationships by far, not 

many papers have been published in this field. Håkansson and Lind (2004, pp. 57-

66) for instance, have discussed about the complexity of relationships around the 

alliance of Ericsson-Telia in reasonable detail. Studying complete network-bodies 

seem to be often excessively impractical and way too complicated, which is 

probably the main reason why inter-firm relations are usually discussed separately 

and largely in dyadic fashion, like stated earlier, as well. 
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2.5 The structure of an industrial maintenance network 

Since the different types of inter-organizational relational settings that can be 

found from the cost management literature have now been presented, the specific 

structure of an industrial maintenance network can be finally highlighted. Instead 

of the most common dyadic setting, there is actually a triad that consists of three 

separate parties analogically to the definition of a dyad. The network is formed 

between a maintenance customer, a maintenance service provider and an 

equipment provider, who has manufactured maintained equipment (Marttonen et 

al. 2011, pp. 5; Sinkkonen et al. 2013, pp. 336). 

The above-mentioned relational setting in an industrial maintenance network is 

illustrated in figure 6 below, where the equipment provider is understood as a 

supplier of combined offering of tangible equipment and an intangible service, 

rather than just as a plain equipment manufacturer. Though, it should probably be 

mentioned at this point that this setting is somewhat simplified for research 

purposes. In reality, there are naturally also other players in the field as it was 

seen just above when the different network settings were discussed. However, the 

triad is the most close-knit setting inside a broader network environment. 

 

Figure 6. The structure of an industrial maintenance network. 
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As Sinkkonen et al. (2013, pp. 336) illustrate in their paper, the triad can be 

further divided into three separate customer-supplier relationships that are dyadic 

by nature. The maintenance customer and the equipment provider have both fairly 

traditional roles in the network as the customer buys products and services 

supplied by the equipment provider. However, the maintenance service provider 

has a “double role” depending on the dyadic relationship at hand. On the one 

hand, the service provider supplies maintenance services for the customer in their 

relationship. Then on the other hand, the service provider can also be seen as a 

customer when purchasing spare parts and other accessories from the equipment 

provider who has produced the maintained machinery in the first place. 

As described just above, the configuration of a maintenance network is, in a way 

at least, one-of-a-kind. The service provider and the equipment provider are 

basically at the same time competitors, trading partners as well as strategic 

partners because of the common network goals and the inter-organizational 

collaboration. Completely another question is how each company in the network 

perceives these inter-firm relations and which strategy it wants to practice 

exchange-wise, a bit more relational or purely transactional. This will have an 

enormous effect on the dynamics of the network. For example, inter-firm 

collaboration might get tricky if the motives of one company are very 

transactional and others have more relational intensions for the collaboration. 

As it can be perceived, the relational content makes industrial maintenance 

networks a bit unorthodox and hence very interesting. From one point of view, 

there is not much sense in studying merely a single dyad when all of the 

relationships will have an effect on others in a way at least. At the same time, 

conducting a relational breakdown might be a worthy option to gain better 

understanding of each relationship first separately and then summarize the 

findings. Real-life practices differ as well; in some networks the customer controls 

firmly inter-organizational content by dominating information flow and decision-

making when there is a properly collaborative spirit in others. 
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3 VALUE-BASED LIFE-CYCLE MODEL FOR NETWORKS 

There are lots of different cost accounting methods and tools for different 

accounting situations on the market. Nowadays large multinational companies in 

particular are actively using massive enterprise resource planning solutions, also 

known as ERPs, to be able to monitor and control vital internal processes 

altogether from the product planning phase to receiving customer’s payment for 

sold goods. There are multiple well-known software suppliers in the field of 

enterprise resource planning, such as SAP, Oracle and Microsoft, selling each 

billions of dollars annually worldwide (Forbes 2013). As can be easily perceived 

from these facts, ERPs are vast, complex and expensive systems and therefore not 

very suitable for managing a lot smaller and case-specific situations inside a firm. 

Often those methods and tools for the case-specific situations are also company-

bound. They might even be connected to the key manager’s personal know-how 

and the way of doing everyday things. This also explicitly means that they are not 

commercially available. However, some publicly shared and surprisingly wide-

spread management tools do exist of which the balanced scorecard or BSC in 

short, is a real textbook example. For instance, Balanced Scorecard Institute 

(2013) defines the BSC as a strategic planning and management system that is, 

among its other purposes, used extensively in both private and public sector to 

monitor organizational performance against strategic goals. Even though balanced 

scorecard is not actually software as is, any given firm can convert it into one. 

The balanced scorecard example definitely proves that there is a veritable market 

demand for scientifically-born cost accounting models and also a thin possibility 

to create an industry standard. The following discussion will concentrate mainly 

around a small-scale and very case-specific cost accounting solution called 

“value-based life-cycle model”. As Kivimäki et al. (2013, pp. 2) have stated; it 

was developed for the item-level follow-up and planning of life-cycle-wide 

maintenance costs in industrial environments. Therefore, the model also fills a 

certain “void” in computer-based decision-making systems which are, as their 

first and foremost purpose, designed for inter-organizational demands especially 
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from a life-cycle perspective. The BSC example was not meant to emphasize 

high-flown thoughts about the possibilities of the above-mentioned model. Rather 

the idea was to highlight the existent demand for new and innovative management 

solutions to, for the time being at least, unidentified end applications. 

This section has two main purposes. Firstly, the various changes that have been 

made to the first version of the value-based life-cycle model are demonstrated in 

adequate detail, which means that elaborate “technicalities” or actual calculation 

formulas are not presented in this context. In order to fulfill this purpose, the flaws 

and identified targets for development that existed in the original model version 

have to be first discussed. In addition, the structure and main contents of the 

model are presented before discussing about the development process itself. Also 

the end applications and possible shortcomings are highlighted in order to give a 

better understanding about the tool in question. Secondly, the feedback on the 

above-mentioned model improvements, which has been gathered from 

collaborating companies in arranged workshops, is studied in-depth.  

3.1 The structure and main contents of the model 

As it was mentioned already in the introduction, a functioning first version of the 

value-based life-cycle model had been developed at Lappeenranta University of 

Technology prior to the episodes described in this thesis. While maintenance-

related life-cycle costs of production equipment could be modeled with many 

kinds of information technological solutions, the value-based life-cycle model has 

thus far been develop solely in the Microsoft Excel environment. The model 

comprises of nine individual worksheets and five of them feature input data fields 

for user-based modifications. The overall structure of the value-based life-cycle 

model is illustrated in figure 7 on the next page. Each box in the figure represents 

a worksheet in the model, although it should be noted that model results as well as 

value elements and distribution contain each two “neighboring” worksheets. It 

can also be stated at this point that this basic structure was mainly kept unchanged 

while working on various model improvements. All of the development targets as 

well as the established results are presented in the next sub-section. 
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Figure 7. The structure and main contents of the value-based life-cycle model 

(adapted from Kivimäki et al. 2013, pp. 8) 

If started chronologically from the top, the first box in the figure is model 

instructions, although the instructions are not extensively studied at this point as 

they are under construction for the second version of the model. However, initial 

entry data includes certain key choices, such as the length of the planning period 

in particular, which have an impact on the calculations throughout the model. 

Also some further choices, such as the language selection and a batch production 

possibility, have been added to this second sheet during the model development 

phase. These improvements are discussed a bit later on in detail. 
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Now, the three boxes in the middle of the above-mentioned figure, embodying 

equivalent worksheets in the model, are structure-wise the most important ones. 

Customer, service provider and equipment provider sheet are each featuring most 

of the model’s essential input data, such as separate maintenance cost items, 

selected interest rates for costs and prospective maintenance profits and the annual 

respective shares of corrective and preventive maintenance costs. However, most 

of these so-called “maintenance profits” are as a matter of fact efficiency-based 

cost savings aside from actual sales profits and other bonuses of the two 

providers; the service provider and the equipment provider. On the other hand, the 

division of total annual maintenance to corrective and preventive portions is 

carried out for the sake of enhanced cost allocation in the model. In addition, a 

wide-range of vital operations-related information, such as production speeds, 

equipment’s utilization rate and maintenance-related inputs, are entered on the 

customer worksheet. The various sub-results on these three partner-specific sheets 

are the backbone for generating result from the value-based life-cycle model. 

Furthermore, model results consist of two worksheets in the model itself, called 

the results and the charts. The original results sheet was structurally “split in half” 

while working on the improvements in order to illustrate model’s main results 

also graphically in a bit more distinctive fashion. As can be seen from the figure 

as well, there are two “grand results” in the value-based life-cycle model, which 

are the cumulative net present value and the cost-benefit ratio. For a clarification, 

cumulative net present value is calculated simply as discounted profits minus 

discounted costs over a given period of time. In proportion, cost-benefit ratio is 

gotten from, as its name mildly implicates, the ratio between discounted profits 

and costs. Structure-wise, the very last step is the allocation of network partners’ 

cumulative net present value amounts to individually chosen value elements 

marked with value elements and distribution in the figure above. In the model, the 

growth of additional value can be determined both per maintenance partner and as 

a network total. Lastly, it has to be noted that the way values are currently 

simulated in the model is still somewhat incomplete. However, broader value 

considerations are not among the core issues of this thesis and therefore more 

light will likely be shed to that specific subject in future research. 
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3.2 The targets for development and established results 

Before issues in model implementation area could be approached in any way, the 

value-based life-cycle model had to be improved. These targets for development 

included different kinds of tasks from model’s core function upgrades to more 

incremental changes. The following six item list displays the most crucial 

development targets, which were recognized when the model was tested for a first 

time at students from another academic organization in Finland. They comprised 

of eighteen real-life industrial professionals, who were studying maintenance 

management in the above-mentioned organization back then. The model was 

tested independently and feedback given afterwards on the usability, the potential 

applications as well as the strengths and the weaknesses of the model. 

Moreover, the established results of taken development actions are talked over 

immediately after, which concretizes these targets for the reader as well. All 

things considered, a few improvements were more than necessary to make before 

the model could be handed over for an on-site testing period in collaborating 

companies, which comprise of all three maintenance network actors; customers, 

service providers and equipment providers. It should also be noted that model’s 

mathematical formulas are not presented in this context for practicality reasons. 

However, the calculations are mainly based on the concept of present value. 

The recognized targets for development in the first model version: 

 Updating the visual appearance to gain better intelligibility 

 Improving the general usability of the value-based life-cycle model 

 Translating it also to other languages (from Finnish to English at first) 

 Adding a batch production possibility for multi-product circumstances 

 Acknowledging that maintaining equipment during underutilization periods 

other than maintenance-related ones does not create additional profit losses 

 Taking also into account that maintenance carried out during on-going 

manufacturing processes does neither create profit losses 
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As seen just above, there were multiple development targets in the original value-

based life-cycle model which had to be addressed in some way. The first objective 

on the above-mentioned list is updating model’s appearance. Since visual aspects 

are always more or less matters of one’s personal opinion, they are very hard, if 

not impossible, to justify verbally. The following figures in this sub-section as 

well as the appendices can be glanced through to form an individual opinion about 

the model visually. Additionally, opinions about the model’s visual aspects were 

also inquired from the collaborating companies, whose responses to these 

questions are discussed in the last sub-section of this main section later on. 

Figure 8. The updated look of the initial data sheet and added features. 

The second objective on the development target list, which is improving the 

usability of the model, is hard to discuss extensively in this context since testing 

both versions of the value-based life-cycle model in practice would be demanded. 

Nevertheless, carrying out the visual improvements to the model assisted in 

delivering the second objective as well. For instance, adding a distinctive and 

uniform color-coding throughout the worksheets of the model certainly helps in 

recognizing single fields from each other and understanding their individual 

usages. All in all, real-life field testing will eventually verify whether these 

objectives have been adequately achieved. Furthermore, the third objective on the 

list is translating the model which does neither require rigorous discussion at this 
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point. The value-based life-cycle model was simply and completely translated 

from Finnish to English and a drop-down menu added to the initial data sheet to 

make the selection of language straightforward as shown in figure 8 on the 

previous page. Additionally, there is an illustration of the initial data sheet from a 

bit wider perspective in appendix 1 for further references. 

Figure 9. Part of the operations-related information on the customer sheet. 

Unlike the first three targets for development discussed above, remaining three 

objectives are closely related to actual functionalities of the value-based life-cycle 

model. Firstly, a simplified batch production possibility has been added to the 

model to expand its suitability for different kinds of accounting situations and 

items. Now that the fourth objective has been covered, life-cycle modeling can be 

run for one to three products per equipment at a time. The batch production option 

is currently switched “on” and “off” with a check box on the initial data sheet as 

also shown in figure 8. The varied input data that is required are entered on the 

customer sheet under the operations-related information heading as illustrated in 

figure 9 above. The yellow “entry fields” seen in the figure will differ depending 
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on whether the batch production has been enabled or not on the initial data sheet 

of the model. Currently the option is turned off, which consequently means that 

the entries for a single product situation are marked with yellow color and vice 

versa. For example, there are five separate fields in the model for average 

production speed and one of them is yellow whereas the “Product X” fields, 

representing product-specific average speeds, are grey. For further references 

about the batch production entries, appendix 2 should be checked. 

Secondly, the first model version did not take into account at all those 

maintenance procedures that are carried out during certain underutilization 

periods, such as annual stoppages, or on-going manufacturing processes. The 

fundamental idea is that neither of these actions creates additional expenditures 

also known as lost profits for the maintenance customer. The logic is that 

maintenance is not the one to blame for the stoppage or caused profit loss. If 

maintenance is executed during on-going manufacturing, there is naturally no 

stoppage at all. Either way, these two development targets are now acknowledged 

in the second model version and presented as percentages of annual total 

maintenance. These input fields are illustrated in the bottom of figure 9 on the 

previous page under the maintenance-related information headline. In 

consequence, the calculation logic of maintenance-related profits and losses had 

to be altered in the value-based life-cycle model. Any percentage, which is 

entered into either one of the above-mentioned input fields, decreases the annual 

total losses caused by maintenance operations. Additional information, including 

an example of the maintenance-related losses allocated further to corrective 

maintenance and preventive maintenance portion, can be found from appendix 2. 

Now that the preliminary list of development targets have been presented and 

taken actions thoroughly discussed, it is possible to move onwards and 

demonstrate other improvements as well. The last substantial change that has been 

made to the model is the division of model’s results to two separate worksheets. 

The original results sheet was kept with couple of minor changes and an 

additional charts sheet created to emphasize the importance of clear graphical 

illustration. Important results, such as the already mentioned cumulative net 
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present value and cost-benefit ratio, are presented on the charts sheet also 

graphically. Figure 10 below shows the general appearance of a one specific 

graph on the sheet that comprises of six similar illustrations in practice. More 

information about the charts and also the results can be found from appendix 4 

and appendix 5. As seen, the graph areas can be opened and closed according to 

one’s choice, which makes them more versatile, informative and easier to use. 

Figure 10. The appearance of a single graph on the new charts sheet. 

Lots of minor, but usability-wise important, improvements have also been made 

to the model, which are worth mentioning in this context. Several macro buttons 

have been added throughout the model to enable multi-cell clearing of input 

information at once. This feature might come surprisingly often in handy because 

the length of the planning period in the model can be almost couple of decades at 

the most. However, emphasizing extensive time periods is necessary for life-cycle 

modeling in particular. In addition, the second model version has been protected 

against accidental data loss conditions in many ways. Certain input cells do not 

allow the user to type false amounts, for instance one thousand percentages as 

item’s utilization rate instead of intended ten percentages. Moreover, the macro 
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buttons as well as entire worksheets have both been secured to prevent 

information losses caused by careless “button pushes” and sloppy “delete presses” 

on top of cells containing crucial mathematical formulas. User of the value-based 

life-cycle model cannot simply skew the results by accident at the moment. 

Finally, the value element list has also been updated in this model version and 

unified for all three maintenance network partners. The original value-based life-

cycle model introduced one element list for the maintenance customer and another 

collective one for the two providers in the network. Actual elements on the list 

have been changed too in correspondence with the related research taken place 

after the development of the first model version at Lappeenranta University of 

Technology. For further interest, the updated element list is shown in appendix 6. 

3.3 Model applicability and possible shortcomings 

The value-based life-cycle model is already suitable for various maintenance-

related decision-making situations as is; with or without a great deal of previously 

obtainable, highly detailed and equipment-specific life-cycle data. These potential 

applications of the model, especially the inter-organizational ones, might be 

heavily extended in the future once it has been properly field tested by the 

collaborating companies in real-life management accounting situations. These 

tests might on the one hand, bring out new surprising ways to utilize the model 

and on the other hand, reveal previously unthinkable shortcomings from the 

model as well. Kivimäki et al. (2013, pp. 7) have described the possible 

applications of the value-based life-cycle model in their paper as follows: 

“Developed model is suitable for item-level decision-making 

situations between companies that are buying and selling 

maintenance services. It can be used as a mutual tool on the 

network level or even separately in each company. Practitioners 

will be able to plan the future, but also to monitor realized costs 

and profits from the past.” 
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There are certain keywords, including the item-level decision-making, the network 

level and planning the future, in the above definition of Kivimäki et al. (2013, pp. 

7), which should be especially highlighted in this context. Obviously, the model 

has been designed for analyzing mainly single items, in other words production 

equipment, at a time. However, it might be just as suitable for bigger accounting 

units, such as entire production lines, complete factories or even company-level 

inspections, as well. Since the batch production possibility has been added to the 

second model version, answering to broader management needs has become more 

realistic. Although, the number of products should most likely be extended even 

further to enable factory-level calculations for instance. 

Furthermore, the concept of a network is underlined as an important model 

attribute. As it was briefly mentioned in the beginning of this section, network-

perspective is still rather uncommon in the field of management accounting tools. 

While the adoption of a broad network-perspective and more complex model 

structure can both be seen as clear merits, they might also cause problems in 

certain situations. One of these potential drawbacks that are “built-in” particularly 

in the value-based life-cycle model is its implementation. For example, organizing 

inter-organizational collaboration, building trust to the relationships and sharing 

sensitive, previously intra-organizational, information to the other players in the 

network are going to be difficult issues to tackle. The value thinking that has been 

integrated to the model is, on the other hand, very useful from the network point 

of view. Values can be used as a reference point in several situations, such as 

benefit sharing meetings, contract renewal negotiations and performance-tied 

bonus agreements. When discussing about the model applicability, these 

considerations cannot just be simply passed by. However, the issues of inter-firm 

model implementation are discussed more extensively in the last section. 

The last one of the above-mentioned keywords is planning the future. Taken life-

cycle perspective makes it possible that the model can be used not only to monitor 

past events in the present, but also to plan actively the future which increases the 

applicability of the model as well. Probably the most obvious application of the 

value-based life-cycle model would be a customer’s follow-up on the outsourced 
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maintenance service versus in-house alternative but then again, the model could 

be used in contract negotiations for cost planning as well before signing long-

lasting agreements with new network partners. Either way, the life-cycle thinking 

makes the model reasonably versatile, which might also turn out to be a weakness 

in some cases. The problem is that a life-cycle can be conceptually defined, 

modeled as well as understood in practice very differently depending on the 

situation. For instance, history years are currently distinguished from planned 

future years in all calculations that are of cumulative nature in the value-based 

life-cycle model, which have an effect on the results in consequence. 

Lastly, other possible shortcomings that have not yet been discussed should also 

be addressed here briefly. Despite of the current itemization of corrective 

maintenance and preventive maintenance, their bilateral interplay should be 

acknowledged better in the model. In reality, increased preventive maintenance 

will not only diminish the absolute amount of annual corrective actions in 

percentages, but the cost effects are in the long run of very different nature as 

well. If equipment in a firm has previously been maintained only when broken 

down and stopping the production, a bit more preventive approach including 

planned maintenance actions at regular intervals would make a huge difference on 

the costs and the lost profits of maintenance. When put like this, it can be 

comprehended that the latter way might even increase the total maintenance 

amount momentarily but would most likely be more cost effective in long-term. 

Thus, preventive thinking has direct and indirect influences to the future. 

One drawback in the model is also the lack of sensitivity analyses with certain 

variables, which would come especially handy as a part of the results and the 

charts sheets. Further, the current value thinking is still clearly “work in progress”, 

like stated a bit earlier as well. The number of different cost items, shown in 

appendix 3 for instance, is quite broad at the moment, which makes the model 

harder for a newcomer to understand, even though the model does not require 

entering information to all of them at once. Finally, the results and to whom they 

are actually available in the network once the model has been implemented might 

need an update in future based on companies’ joint needs and wishes. 
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3.4 Testing on-site: feedback on made improvements 

Once the value-based life-cycle model had been improved based on the list of 

development targets recognized from the first model version, it was handed over 

to the collaborating companies for spontaneous on-site testing. Couple months 

later, a series of workshops were arranged during a two week period. Even though 

the companies have had a change to study the model by themselves, it was 

thoroughly demonstrated once more by the researcher at the above-mentioned 

events. It is also noteworthy that the companies were given a chance to test the 

model either with actual or imaginary maintenance data and ask questions 

interactively at the gatherings. After each event, the companies were provided 

with a questionnaire related to different fields of the model, such as its visuals, 

intelligibility, usability and functionality of the new features. The fifteen questions 

and the companies’ replies to them are illustrated in table 1 on the next page. The 

meaning of each column is further explained in the legend. 

First eight questions on the table are related to model’s visuals as well as its 

intelligibility including the quality of the English translation. According to the 

first question, the updated value-based life-cycle model was found visually very 

pleasing by the majority of the respondents. It is also noteworthy that nobody was 

of the opinion that the appearances are completely unsuccessful. The uniform 

color-coding on the worksheets was thanked in the workshop discussions as well. 

However, the intelligibility of the model was not recognized to be on the same 

level with its visuals, which might partly originate from the fact that the majority 

of the respondents did not test it beforehand at all. Even though the value-based 

life-cycle model is fairly easy to use, even intensive workshop training is not 

enough to master it thoroughly. As can be seen from the replies to the question 

five, the most explicit part of the model seemed to be the worksheets of the 

maintenance network partners. Not very unexpectedly, value-related matters, 

inquired in the question seven, were considered the hardest part of the model to 

comprehend as only one respondent found values, figuratively speaking, a piece 

of cake. Values have been recognized as “the Achilles heel” of the current model 

version and thus they will be updated in future as stated couple times already.    
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Table 1. Companies’ replies to questions about the value-based life-cycle model. 

N QUESTION 1 2 3 R 

1 
How consistent and generally successful is the value-based 

life-cycle model visually? 
0 5 7 12 

2 
How easily understandable are the calculations and their 

interconnections in the model? 
2 6 4 12 

3 
How well do the appearance of the model, instruction boxes 

and cell comments help in understanding its utilization? 
0 9 3 12 

4 
How clearly have the premises and the required initial data 

been presented in the model? 
1 7 4 12 

5 
How understandable are the worksheets of the three network 

partners and the intermediate results on them? 
1 6 5 12 

6 
How understandable are the model results and the charts 

illustrating some of the model’s main results? 
2 7 3 12 

7 
How understandable are the concept of value, the selection 

of value elements and determining the value amounts? 
5 5 1 11 

8 
How unambiguous and consistent is the English translation 

of the value-based life-cycle model? 
0 2 4 6 

9 
Is it clear what information is entered and selected in order 

to get results out of the model? 
1 9 2 12 

10 
Are the usability and user friendliness of the value-based 

life-cycle model generally on a good level? 
1 9 2 12 

11 
Are the worksheet protections necessary from the 

perspective of information intactness? 
0 5 7 12 

12 
Are the charts that illustrate the main results of the model 

sufficient and usable in practice? 
0 6 5 11 

13 
Is including the batch production option of three products in 

maximum a good solution? 
1 4 3 8 

14 
Is the approach to maintenance performed during either 

underutilization or on-going manufacturing successful? 
0 8 3 11 

15 
Is the model suitable for such applications and real-life 

usages as was imagined beforehand? 
5 X 6 11 

Legend: N = question number, 1 = Negative or No (in X-questions), 2 = Neutral, 3 = 

Positive or Yes (in X-questions), R = the number of respondents in each question. 
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Furthermore and a bit more astonishingly, the main results and the charts barely 

pleased the respondents as the generality found them only average. Although they 

were also given a chance to propose their own additions or changes to the charts, 

very few worthy suggestions were received in the end. In a way, these suggestions 

also reflected the overall unawareness of the respondents about the value-based 

life-cycle model and its fundamental logic. Either way, this feedback will be taken 

definitely into account once further changes are made, since the main results as 

well as the charts are an essential part of the model for the practitioners. 

Additionally as far as intelligibility goes, the worksheet instructions, such as 

instruction boxes and cell comments, and the premises of the model, including 

required initial data, were inquired in the questions three and four. Both of these 

areas were found mainly average. However, the real differences between these 

replies and the above-mentioned ones are really small, call them nuances even. 

Further in the question two, the basic logic behind the calculations of the value-

based life-cycle model was considered either very or moderately clear by nearly 

all of the respondents. Nevertheless, it is quite unusual that the more complex and 

information-rich worksheets of the three maintenance network partners were 

understood better than the main results and the charts. In addition, the translation 

from Finnish to English was experienced as very unambiguous and consistent, 

although only six respondents answered to the question eight that inquired 

opinions about the translation. The reason is that the workshop participants were 

Finns at this time and they preferred using the model in their mother tongue. 

Moreover, the questions from nine to twelve on the table are connected to the 

usability of the model. At first, the respondents were asked in the question nine do 

they understand what has to be entered and selected in order to get results from 

the model. The replies indicate that there is still room for improvement, although 

the results were not catastrophic as such. The majority of the respondents thought 

that the correlation between the inputs and the results is moderately clear. Since 

this question is very important from the perspective of a sound real-life usage, 

clarifying “the path” from model’s inputs to results obviously needs additional 

focus. The lack of up-to-date instructions for the second model version might 
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partly explain why the respondents were not able to get the most out of the value-

based life-cycle model at this stage. Additionally, the replies to the tenth question 

about the general usability and user friendliness of the model were completely 

uniform with the previous question. Clearly the incapability to fully understand 

the overall logic has had an influence from this point of view as well. Because the 

applicability of the value-based life-cycle model is currently poor for certain 

products and industries, one of the respondents representing such an organization 

replied negatively to both of these questions, nine and ten. 

The worksheet protections were perceived either really or moderately important 

by all the respondents, which was rather predictable as minor negligence could 

falsify the results. Confidence on information intactness naturally improves the 

overall usability of the model. Further in the question twelve, the usability and the 

sufficiency of the provided charts were inquired separately from their 

intelligibility that was studied already in the question six. According to the replies, 

these two aspects were surprisingly inconsistent with each other as it seems that 

the respondents found the charts either very or moderately usable but on the other 

hand, did not on fully understand what to actually do with them, which sounds a 

bit peculiar. One explanation to this difference might be that the numeral results 

of the model were included in the question six but not in the question twelve. 

Therefore, a possible conclusion could be that the charts in fact are all things 

considered pretty satisfactory but the numeral results are harder to comprehend. 

As a matter of fact, one participant admitted in the workshop discussions that the 

meaning of the results’ cumulative nature is sometimes hard to interpret. 

The questions thirteen and fourteen cover the new features that have been added 

to the updated model version. As can be seen from the replies to the question 

thirteen, the batch production possibility was generally reckoned as a fairly good 

solution and three respondents even thought that the execution was very good. 

Yet, the number of the respondents remained rather low which was common with 

the question about the translation. Because there was a limited period of time to 

test the model in a workshop, some of the respondents did not have time to test 

the batch production feature at all. On the other hand, the functionality of the 
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“maintenance performed during on-going manufacturing or underutilization 

periods” features got more replies as seen in the question fourteen. It was found 

either well or reasonably executed, which was not that surprising.  

Even though the participants were evidently quite happy with the above-

mentioned new feature, a multifaceted conversation awoke in one of the 

workshops about the logic behind this option. Some representatives had 

difficulties to understand how the annual theoretical operating time was divided in 

the value-based life-cycle model to smaller portions such as utilization time, 

underutilization time and maintenance time that is further split up to certain 

distinctive components. Therefore, this is something that should probably be made 

clearer when the model instructions are updated in future. The last question on the 

table is a straightforward “yes” or “no” about the suitability of the model to real-

life usages. The replies to this question were spread as six out of eleven 

respondents found the value-based life-cycle model suitable for such usages as 

thought beforehand. Thus, the potential applications of the model have to be 

clarified and expanded further as well. However, it remains to be seen to which 

purposes the value-based life-cycle model can be ultimately used. This is also 

something that depends heavily on the companies as well as the practitioners 

themselves, who will be eventually utilizing the model in reality. Either way, the 

intended applications can, and should, be clarified via instructions. 
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4 THE FUNDAMENTALS OF OPEN-BOOK ACCOUNTING 

As Cullen and Meira (2010, pp. 36) state, accounting and management controls 

were primarily developed for intra-organizational use in companies and other 

organizations. Therefore, current management accounting systems should be 

aligned with the requirements of vertical and horizontal forms of collaboration, 

which are the business networks. Despite of inter-organizational cost management 

being a rather new-found branch of science, there are already some general 

techniques and methods, as well as couple of case-specific tools that are 

highlighted in empirical settings, to tackle complex inter-firm issues. 

In this context, especially open-book accounting, that is clearly one of the most 

predominant inter-organizational techniques in literature, is studied in greater 

detail. The fundamental logic of open-book accounting is sharing internal 

information between at least two legally independent companies. As the word 

accounting in the name slightly promises, disclosed information usually covers 

accounting data, e.g. costs and profits, but it is possible that other information is 

shared as well. Cullen and Meira (2010, pp. 41) exemplify the use of open-books 

in such a way that a supplier allows its customer an access to internal cost 

information. Such a one-way disclosure seems to be a standard procedure in 

practice and customer-supplier relationships are the most common setting studied 

in open-book research papers by far. This is, as already presented in the preceding 

section, very consistent with the rest of the network literature as well.  

The main purposes of this section are highlighting the most crucial aspects of 

open-book accounting and building an understanding of its main features. At first, 

the varied terminology including abbreviations, such as OBA and IOCM, has to 

be clarified. Secondly, different dimensions of open-book accounting practice are 

presented and discussed in more detail. These dimensions stand for the content of 

open-book accounting including, for example, the direction of information 

exchange. Eventually, a framework for analyzing the open-book potential of a 

specific inter-organizational relationship and the numerous factors influencing 

open-book accounting implementation will be both studied thoroughly. 
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4.1 Defining open-books and inter-organizational cost management 

The term “open-book accounting” was used several times just above to describe 

the phenomenon of disclosing cost information inter-organizationally. However, 

the terminology is altogether reasonably rich. For example open-book costing, 

open-books policy, open-book negotiations and open-books have all been used to 

emphasize inter-organizational information transparency (Romano & Formentini 

2012, pp. 69). In addition, Angdal and Nilsson (2009, pp. 87) understand cost 

transparency as a synonym for the phenomenon as well. However, McIvor (2001, 

pp. 236) sorts out open-book costing and cost transparency from each other. By 

his standards, cost transparency is a bilateral sharing technique of cost information 

in contrast to the open-book costing that is a negotiation method. Under these 

conditions, open-book accounting would be a preliminary step before any kind of 

disclosure could actually take place. Furthermore, the abbreviation “OBA” is used 

widely in references to open-book accounting in several contexts.  

From now on, open-book accounting, open-books as well as the abbreviation are 

in usage. In addition, the whole phenomenon is also understood widely from the 

negotiation phase all the way to the information sharing stage unlike in the above 

definition of McIvor (2001, pp. 236). Mouritsen et al. (2001, pp. 225) have 

described open-book accounting relatively well, even despite of the old-fashioned 

utilization of a supply chain instead of a bit modern value chain, as follows: 

“Open-book accounting is a strategy that leads towards co-

operation between firms situated in a supply chain, and this 

information is used to influence the flow of products and 

services between the firms in question. Information, which 

previously was kept secret, is now made available.” 

Kajüter and Kulmala (2005, pp. 183) state that open-book accounting is not just a 

mean for improving inter-organizational cost efficiency through information 

transparency, but also a tool for trust building in networked environments. 

Axelsson et al. (2002, pp. 56) add that the establishment of mutual trust is a key 

issue when utilizing open-book accounting technique. Kajüter and Kulmala (2005, 
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pp. 183) have also mentioned that inter-organizational trust can be seen either as a 

prerequisite for “opening the books” or as an end result of the practice itself. 

Hence, some given level of trust is probably needed in the beginning of the 

collaboration to get going, but afterwards the increased information transparency 

will reinforce inter-organizational trust even further. Nevertheless, the whole 

open-book experience should be sensed positively in both companies.  

When discussing about open-book accounting, the concept of inter-organizational 

cost management should be brought out as well. The objective of inter-

organizational cost management, or shortly IOCM, is to identify opportunities for 

joint cost reductions through coordination of activities (Cooper & Slagmulder 

2004, pp. 2). This way, in theory at least, lower total costs should be possible to 

achieve compared to the situation where a company is acting independently. 

Agndal and Nilsson (2009, pp. 85) also underline that these costs in question are 

the costs shared by the collaborating companies. They originate from the 

overlapping inter-organizational activities or in other words, from mutual business 

transactions. IOCM might also feature joint development of accounting systems. 

For instance, Coad and Cullen (2006, pp. 343) have listed multiple IOCM 

practices including performance measurement, target costing, activity-based 

costing and open-book accounting. As can be noticed, these methods are very 

similar to intra-organizational circumstances. Therefore, inter-organizational cost 

management and the “regular” cost management should be understood 

analogically, the only difference being the organizational context. However, open-

book accounting, which is clearly an essential part of IOCM, is a bit of an 

exception. As McIvor (2001, pp. 236) has said, open-book accounting is a 

negotiation method rather than an actual costing technique. Thus, it will obviously 

never be an accounting tool, but instead a very useful framework to make 

information exchanges and collaboration possible in business networks. 

4.2 The different dimensions of open-book accounting 

Content-wise, open-book accounting can be divided to three dimensions presented 

by Windolph and Möller (2012, pp. 48) in their paper. These dimensions are, as 
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illustrated in table 2 below, the direction of information exchange, the degree as 

well as the quality of disclosure and the existing boundaries to information 

openness. Angdal and Nilsson (2010) have also recognized three open-book 

dimensions but not entirely similarly as Windolph and Möller (2012) above. The 

dimensions of Angdal and Nilsson (2010, pp. 151-152) are the nature of data and 

the accounting data disclosure practices, the uses of disclosed accounting data and 

the conditions of open-book accounting. As can be seen, the latter categorization 

is clearly a bit more extensive taking into account also the various decision-

making situations where open-book accounting data is used as well as the general 

attitudes towards the information transparency in companies and organizations. In 

this context, the first categorization is however favored because of the highly 

content-related perspective. For this thesis, the uses of disclosed information are 

rather irrelevant as the preliminary application or tool, the value-based life-cycle 

model, and its implementation process are known. In addition, the conditions of 

open-book accounting are mainly out of researcher’s hands including firms’ past 

experiences and the predominant trust between them et cetera. 

Table 2. Open-book accounting dimensions (Windolph & Möller 2012, pp. 48). 

OBA DIMENSION DESCRIPTION 

The direction of information exchange 
Unilateral vs. multi- 

or bilateral exchange 

The degree and the quality of disclosure 
The type of information  

and the level of detail  

The boundaries to information openness Dyadic vs. network-wide 

The first dimension of Windolph and Möller (2012, pp. 48) is the direction of 

information exchange. Information disclosure can take place unilaterally, 

bilaterally or multilaterally, that is also the rarest case in literature by far. 

Unilateral, unidirectional or one-way disclosure means basically that only one of 

the two collaborating companies opens its “cost books” to the other one. Almost 
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without an exception, the one-way transparency is often demanded from suppliers 

while more powerful customers behave opportunistically in the relationship. In 

bilateral, bidirectional or two-way disclosure on the other hand, both parties share 

information with joint goals and mutual benefits in mind. Continuing with the 

same analogy as above, multilateral disclosure occurs in more complex network 

environments that consist at least of three separate firms. Though, the openness 

can be unilateral by nature in multi-company settings as well. 

The second dimension that is the degree and the quality of disclosure comprises of 

the type of transparent information and its level of detail (Windolph & Möller 

2012, pp. 48). The type of information can be generally divided to actual cost data 

and other operationally supporting information. Although the discussion in this 

context is quite naturally biased towards cost management, open-books can also 

be seen as a method for disclosing cost-relevant information, such as budgets and 

forecasts. For example in the case “Leantech” by Mouritsen et al. (2001, pp. 232-

236), sales forecasts of the focal company were disclosed to suppliers in exchange 

to cost accounting data. Furthermore, the level of detail differs significantly case 

by case ranging from unspecific or insufficient data to very detailed internal cost 

accounting information (Windolph & Möller 2012, pp.48). 

As the third and the final dimension are the boundaries to information openness 

(Windolph & Möller 2012, pp. 48). These boundaries can be withdrawn between 

dyadic and network-wide disclosure. When restrictions in transparency, natural or 

agreement-based, exist in a relationship of two companies, no information is 

disclosed to third parties outside of this dyad. In network-wide disclosure on the 

other hand, information flow can be nothing short of unlimited. Of course entirely 

network-wide data disclosure is a situation from an ideal world. However for 

open-books to function in an industrial maintenance network for instance, the 

boundary to openness should most likely be more extensive than dyadic. All of 

the above-mentioned things considered, it can be safely said that the open-book 

accounting is quite multidimensional phenomenon. There is not a single coherent 

OBA practice by date, rather multiple different approaches and angles depending 

heavily always on the situation each time at hand. 
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4.3 Inter-firm relations with highest open-books potential  

Kulmala (2004) has studied three inter-organizational development projects in the 

field of cost management within real-life customer-supplier dyads of a certain 

manufacturing industry. These studies of his has revealed that the cost information 

transferring practices as well as the utilization of information depended heavily on 

three factors; the balance of power, the inter-firm trust and the volume of mutual 

business (Kulmala 2004, pp. 74-75). Based on his findings, a three-dimensional 

framework was created that is now illustrated in figure 11 below. The grey-

colored area represents the highest potential for open-books success. Even though 

this framework has been originally built from the perspective of customer-supplier 

dyads, it definitely gives valuable insight and guidelines for understanding more 

complex settings as well. As was presented earlier, networks and inter-firm 

relationships can always be disassembled to their basic components that are single 

dyadic relations, such as customer-supplier relationships. 

Figure 11. A framework for analyzing inter-organizational settings with the 

highest open-book accounting potential (Kulmala 2004, pp. 75). 

In the framework, the volume of mutual business is practically a synonym for the 

relational content of the relationship, e.g. a partnership-type linkage versus an 

outsourcing-type connection between the companies. For example, Agndal and 
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Nilsson (2010, pp. 149-151) have referred to them as the relational and the 

transactional purchasing strategy. There is a high degree of coordination, 

commitment and focus on joint benefits in a relational purchasing strategy. 

Contrarily, the relational content is fairly shallow in transactional purchasing 

because of very limited relationship-specific investments. In other words, the 

volume of mutual business is usually higher in horizontal collaboration like 

alliances than in the vertical collaboration, such as outsourcing. 

The balance of power, on the other hand, should be seen as a firm size and 

leverage-related factor. In many industries, customers have the final say over the 

evidently smaller suppliers but in others, suppliers might have a power advantage. 

In the paper of Seal et al. (2004, pp. 81), the case company Dextron that is a mid-

sized computer manufacturer is a good example. In one extreme, it had big 

suppliers like Intel that produced microprocessors for the computers. Dextron had 

to be the “price taker” in that relationship without a question. Though, the balance 

of power is more than anything very situation-related. Lastly, the trust is the most 

straightforward to comprehend but yet so intangible. There either is enough trust 

for open-book accounting to take place between companies or there is not. Like 

mentioned already earlier in this section, trust is something that can also be built 

into inter-organizational relationships with open-books. 

Together the above-mentioned three dimensions form the cube in the figure. The 

grey-colored area is the ultimate “target state” but there are other, seven in total, 

possible inter-firm open-book circumstances too. In the best scenario, a high level 

of mutual business with adequate trust is demanded in customer dominant 

industries. However, this does not necessarily mean that open-book accounting 

will instantly fail in other settings. The probability for success just gets higher 

when all the criteria are met. In some cases, even one criterion might be sufficient 

and in others, two criteria will not be enough. For example, sheer customer 

dominance can be adequate to make OBA successful. Then again, it will become 

a matter of perspective who defines the success, a customer or a supplier, and 

what results are included, benefits for the customer or the supplier. 



43 
 

4.4 The enabling factors of open-books implementation  

Kajüter and Kulmala (2005) have presented, based on multiple case studies in 

unrelated manufacturing networks, a framework consisting of different factors 

that have an effect on open-books implementation and utilization in inter-firm 

environments. These factors are organized in three distinctive categories; 

exogenous environmental factors, endogenous firm-specific factors and network-

specific factors (Kajüter & Kulmala 2005, pp. 197-201). Last of them, network-

specific factors, is the novelty of their research as nothing like it has been 

previously recognized in cost management literature. The above-mentioned 

framework and the listed factors are illustrated in figure 12 below. 

Figure 12. The implementation and utilization of open-book accounting in 

networks (Kajüter & Kulmala 2005, pp. 198). 

Exogenous environmental factors that influence the implementation process of 

open-book accounting are the degree of competition in the industry and the 

current economic trend (Kajüter & Kulmala 2005, pp. 198). Intense competition 

in an industry puts usually pressure towards cost reductions and thus broader and 

more frequent information disclosure might be expected from suppliers across the 

value chain. In addition, the economic trend can be seen as an important factor. In 

times of recession like in the current world-wide situation, suppliers are naturally 

reluctant to open their books. Customer might also be more inclined to benchmark 
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its suppliers based on shared information and perform supplier selection when 

recession takes its toll on the focal firm of the network (Kajüter & Kulmala 2005, 

pp. 198). Therefore for open-books implementation to be successful, these two 

environmental conditions should first be in favor of openness. 

The second group is endogenous, firm-specific, factors including variables such as 

the firm size, the state of cost accounting systems and the long-term inter-

organizational commitment (Kajüter & Kulmala 2005, pp. 198). There is also 

firm’s competitive policy listed in the framework but depending on the 

perspective, it can also be seen as a part of inter-organizational commitment. 

Basically the purchasing strategy of a company, which was presented by Agndal 

and Nilsson (2010, pp. 149-151) and discussed earlier in this section, is yet again 

in question. If the volume of mutual business is high, company probably wants to 

practice relational purchasing and is, for that reason, fully collaborating and 

perfectly committed in the long-term development of the network. 

The size of a firm influences open-books implementation a lot. If slightly 

oversimplified, the bigger the firm the better the environment for open-book 

accounting since resources for adopting new accounting tools and methods are 

superior (Kajüter & Kulmala, pp. 198). The state of cost accounting systems is 

partly related to the firm size as well. In large companies, cost accounting systems 

are typically much more advanced and very accurate accounting data is also 

generally available. For instance, Suomala et al. (2010, pp. 81-87) have done an 

interventionist research in two manufacturing networks where the development of 

supplier’s cost management practices and accounting systems were the first step 

in the implementation process of open-book accounting. The proper alignment of 

these three endogenous, firm-specific, factors is the second crucial component in 

successful open-book accounting implementation process. 

The third, the last and the most interesting category is the network-specific 

factors. They consist of the network type, the selection of products and services 

manufactured in the network, the supporting accounting infrastructure and the 

inter-firm relations (Kajüter & Kulmala 2005, pp. 199). The maturity and the 

hierarchical level of the network belong both to the type of the network. Usually 
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collaboration has better odds for success if the inter-organizational relationships 

are already well established. In the paper of Romano and Formentini (2012, pp. 

75-77) for instance, a case company called “A” has had an over 20-year-long and 

fruitful relationship with its customer. Thus, the implementation of open-book 

accounting in joint product development was seen as generally positive and the 

gained benefits were also shared between the organizations. In addition, the 

disclosure of cost data is more advantageous in hierarchical networks where the 

members are able to benefit of joint actions over time than in short-term project-

based cooperation (Kajüter & Kulmala 2005, pp. 199). Furthermore, the product 

or alternatively the service affects open-books practice. Possibilities for cost 

saving are easier to identify of functional and concrete products than of innovative 

service offerings. The OBA literature clearly supports this point of view, since 

case studies have been carried out mainly in manufacturing networks. 

Moreover, the inter-organizational infrastructure has a key role in supporting 

open-book accounting implementation process. There might even be network-

specific accounting tools or at least hand-on assistance in the development of 

suppliers’ cost accounting systems that are often a major obstacle for open-books 

(Kajüter & Kulmala 2005, pp. 199). Lastly, social relationships have to be 

underlined as an important variable. Inter-organizational trust is something that 

cannot ever be highlighted enough. The balance of power in the network, 

symmetrical or asymmetrical, affects considerably open-book accounting as well. 

All things considered, there seem to be a lot of different matters in these three 

categories, exogenous environmental factors, endogenous firm-specific factors 

and network-specific factors, which will together resolve whether the 

implementation of OBA practice is going to be a success or a failure in general. 
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5 IMPLEMENTATION EPISODES: THE FRAMEWORK 

It is easy to comprehend that any accounting-based model or tool, such as the 

developed, and later within the limits of this thesis improved, value-based life-

cycle model is perfectly useless without an actual implementation in real-life 

settings. Naturally, such implementation would be a very complex and case-

specific process, which would also firstly require an approval from each of the 

collaborating companies and secondly their full cooperation. However, the value-

based life-cycle model is still on the stage of development and therefore it will 

need further testing in the above-mentioned companies before actually trying to 

implement it in any way. Because of these reasons, the implementation process is 

illustrated and discussed rather universally in this context, but the special 

characteristics of the companies and the networks involved are also addressed. 

Content-wise, a detailed presentation of the theoretical implementation framework 

supported by the open-book accounting ideology is figuratively speaking the 

backbone, main purpose, of this section. However, before the framework itself is 

discussed at length, there is going to be a brief theoretical demonstration of a 

generalized implementation process of a computer-based accounting system or a 

model alternatively. The varied stages of this process are reasonable to present at 

this point because of its utilization as “the foundation” of the created framework. 

In the latter part of the section, the implementation framework is finally studied in 

empirical context as well. The current prerequisites for implementing the value-

based life-cycle model or an inter-organizational model in general are discussed 

through the empirical data that was acquired from the collaborating companies in 

the workshops. This is also the second main purpose of this section. 

5.1 Implementation process of an accounting model 

To begin with, it has to be underlined that there is almost countless number of 

different theoretical frameworks under the topic “system implementation” in 

literature. Some of these frameworks are focusing on the implementation 

phenomenon and its characteristics in general, while others are presenting 
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implementation as a systematical process that includes certain steps. The variety 

in different ways to illustrate implementation processes originates probably from 

the fact that these practices are always case-specific as well as system-specific. 

Since lots of companies are implementing computed-based systems nowadays, 

there are also lots of distinctive styles to carry out these projects. In this context 

however, it is not worthwhile to discuss either about the various customs of an 

organizational system implementation or speculate on the concept to a great 

extent. Although, it has to be noted that conceptually an implementation process is 

understood here rather widely from the initial preparations to the normal operation 

stage, where further system improving and upgrading might also take place. 

Despite of the fact that numerous process-oriented implementation frameworks do 

exist, recognized steps are usually fairly similar in them. Figure 13 on the next 

page presents one very good illustration that has been presented in literature. This 

particular framework, which was named as “enterprise system experience cycle” 

by its developers Markus and Tanis (2000), was originally designed especially to 

portray the implementation process of an ERP system, otherwise put enterprise 

resource planning. As can be seen, the enterprise system experience cycle is not 

really in the form of a cycle as the name would indicate. Explanation is that 

system implementation is a never-ending, constantly on-going, process, which 

starts all over again from the beginning when the preceding system is finally 

operationally stable. Nevertheless, the fundamental implementation process and 

its different steps are similar for other systems, such as computer-based cost 

accounting models and tools, as well. Therefore, the enterprise system experience 

cycle will be applied for the value-based life-cycle model and used in the next 

sub-section to support the construction of open-books implementation framework. 

The framework of Markus and Tanis (2000, pp. 189), which has later been mildly 

modified by Nah et al. (2001, pp. 290), consists of four cognate process stages; 

chartering phase, project phase, shakedown phase as well as onward and upward 

as the last one of them. The chartering phase features all the initial and necessary 

actions, such as preparation, analysis and design, prior to the actual “hands-on 

implementation” of a new system into an organization. General project planning, 
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budgeting and scheduling takes place in the chartering phase. As Markus and 

Tanis (2000, pp. 190) have stated, the outcome of this phase can either be a 

decision to proceed or alternatively abort the project for good. The soundness of 

made decisions and taken actions in the chartering phase will be field tested on 

following stages, and ultimately having an enormous effect on the overall success 

of the system implementation project as well. 

Figure 13. The basic form of the process-oriented enterprise system experience 

cycle (adapted from Markus & Tanis 2000, pp. 189 and Nah et al. 2001, pp. 290). 

Moreover, the actual implementation starts finally in the project phase. Some of 

the key activities in this phase are software configuration, system integration 

testing, data conversion, rollout and training (Markus & Tanis 2000, pp. 190). In 

the project phase, it is crucial, like Nah et al. (2001, pp. 287) have highlighted, 

that each one of the project partners is not only acknowledging its main focusing 

areas crystal clear, but also working very closely and well together with others to 

achieve the ultimate goal. At last in the shakedown phase, the company is able to 

start utilizing the system for a first time. Nah et al. (2001, pp. 287) refer to this 

stage as the “the period of time from going live until normal operation or routine 

use has been achieved.” Markus and Tanis (2000, pp. 195) have recognized bug 

fixing and system performance tuning for example as the key activities of the 

shakedown phase. In addition, accumulated system knowledge should be passed 

on from the project team to the operational personnel at this point. 

Lastly in the onward and upward, the system has been successfully implemented 

and normal operation achieved. This phase will extend from the start of the 
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routine use all the way to the eventual system replacement in future. Therefore, 

onward and upward is characterized by on-going maintenance operations and 

system enhancements (Nah et al. 2001, pp. 289). Also, additional skill building of 

personnel usually takes place at this stage. Markus and Tanis (2000, pp. 195) have 

stated that it is during this phase when the organization is finally able to benefit 

from its investment. However, there are certain downsides as well. The most 

common problem related to the onward and upward is the loss of knowledgeable 

personnel who understand the system. Their know-how and competences will 

probably be sorely needed when minor improvements and even more when major 

upgrades are made to the system. All in all, the above-mentioned way to structure 

a model implementation process is only one of many possibilities as noted earlier. 

The enterprise system experience cycle will be brought back into discussion in the 

next sub-section as a part of open-books implementation framework construction. 

5.2 The implementation framework supported by open-books 

Before the implementation process of the value-based life-cycle model can be 

discussed in empirical context, a theoretical illustration of the open-books 

supported implementation framework has to be first presented. This above-

mentioned open-book accounting supported implementation framework, OBAIF 

in short, is illustrated in figure 14 on the page 51 and figure 15 on the page 53. 

The abbreviation OBAIF will also be used in references to the framework from 

now on in this thesis. As can be seen, OBAIF consists of two individual parts. 

First one of them is a relational illustration of inter-organizational relationships in 

maintenance network context completed with the three open-book accounting 

dimensions of Windolph and Möller (2012). This first figure presents all the 

different possibilities to arrange information disclosure between the three network 

actors as well as the general interplay that is taking place in the context. On the 

other hand, the second figure is a chronological illustration of a generalized model 

implementation process added with the enabling factors of open-books 

implementation and utilization recognized by Kajüter and Kulmala (2005). 

Furthermore, these enabling factors have now been connected with the different 
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phases of a model implementation process, whereas is based on the enterprise 

system experience cycle of Markus and Tanis (2000). 

The first one of the two figures, let’s call it “the relational triangle”, features the 

three common actors of the maintenance environment; maintenance customer, 

service provider and equipment provider, who may offer maintenance services as 

well. In addition, the three open-book accounting dimensions, which are the 

degree and the quality of disclosure, the direction of information exchange and 

the boundaries to openness, have been integrated to the above-mentioned triadic 

relational setting formed by the network partners. Since there is lots of moving 

parts in the figure, the fundamental logic of this “relational triangle” requires 

more clarification in order that it can be correctly understood. Now, there are three 

lines with arrowheads, of which always two are dashed and have an arrowhead 

only on the other end, connecting the partners. These linkages illustrate all of the 

potential directions of information exchange in each relationship. 

As it was described earlier, open-books can be practiced whether unilaterally or 

bilaterally within a single dyadic relationship. If the direction of information 

exchange is seen rather as multilateral, it indicates that information is disclosed to 

a third party as well. For example in OBAIF, this would be the case if a service 

provider shares sensitive inter-firm cost information to its customer, who then 

forwards the same information to the equipment provider in the network as well. 

However, it is arguable whether such multilateral disclosure even exists because 

conceptually the question might also be about the boundaries to information 

openness. In conclusion, it should be noted that bilateral disclosure is, in a sense 

at least, “the target state” of a sound inter-firm collaboration. This is the reason 

why the bilateral alternative is marked with a continuous line rather than with a 

dashed line that symbolizes an unstable, unilateral, state in this context. Moreover, 

the positioning of the degree and the quality of disclosure to the middle of the 

framework has been made on purpose, as it highlights the importance of this 

specific dimension. If shared information is flawed in a way or another, it might 

ultimately wreck the entire ideology behind inter-organizational transparency, and 

therefore making the other dimensions more or less insignificant too. 
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Figure 14. The relational triangle: the part 1/2 of the OBAIF. 
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However, it should be understood that the degree and the quality of information 

are both extremely case-specific, which makes them simply impossible to 

illustrate in a figure, such as the OBAIF. Further, the third and final dimension is 

the boundaries to information openness. There are four potential boundaries to 

openness, which are emphasized with four limiting lines in the framework. First 

of them is the round-shaped exterior border that separates the maintenance 

network from “outside world” meaning that “the books will be opened” inside of 

this perimeter only. There are also three very thin dotted lines breaking up the 

figure to three detached segments, and each of them comprising always of two 

maintenance partners. Therefore, limiting boundaries to information openness 

might arise inside the network as well. For instance each diagonal line separates a 

dyad, formed by the maintenance customer and one of the two providers, from the 

third player. In this case the information despite of its other features, such as 

degree or direction, is disclosed only within this specific relationship. All in all, 

the three actors in a maintenance network combined with the three open-book 

accounting dimensions seem to create a huge amount of different options for the 

nature of collaboration. Therefore, it can and should be simplified to suit real-life 

settings by removing unnecessary elements, the overlapping alternatives. 

At this point, let’s shift the focus to the latter OBAIF figure, which could be 

called “the process timeline”. Firstly, it consists of the enterprise system 

experience cycle that adds the varied phases and stages of a system 

implementation process to the framework, and secondly of the enabling open-

books implementation factors. They include endogenous factors, network-specific 

factors and exogenous factors. This slightly “unorthodox alliance” between a 

general process-oriented system implementation framework and the three 

categories of enabling OBA factors evidently requires in-depth analyzing as did 

the first part of the OBAIF above. Understanding the meaning of the enterprise 

system experience cycle is quite straightforward; there are four consecutive steps 

in the implementation process of any given accounting model, and each one of 

them features different actions and tasks. Names of these steps are the chartering 

phase, the project phase, the shakedown phase and the onward and upward. For 

further references about each stage, the preceding sub-section should be checked. 
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Figure 15. The process timeline: the part 2/2 of the OBAIF. 
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Furthermore, the interesting thing about “the process timeline” is how those 

enabling open-books factors have been connected with the enterprise system 

experience cycle itself. But before discussing about the ones requiring more 

attention, it should be noted that the exogenous, company’s environment-related, 

factors have been ruled outside of the core implementation process. This decision 

was made because exogenous factors, such as the global competitive situation in 

certain industry or the universal economic trend, are clearly uncontrollable from 

the perspective of any organization. Therefore, they can only be recognized as 

affecting and somewhat tangible factors, but a stand cannot be taken on how much 

and in which ways they might actually influence. For that reason, they are 

currently separated from the others with “the exterior border” in the figure. 

Moreover, there are two factor categories inside the border; the endogenous, also 

known as the firm-specific, factors and the network-specific factors. Both of them 

further comprise of three separate factors that have an effect on the different 

phases of a model implementation process. The endogenous factors include firm 

size, cost accounting systems and purchasing strategy whereas network-specific 

factors feature type of network, infrastructure and mutual trust. The impact of 

factor’s location and duration in relation to the on-going model implementation 

process is illustrated with the “arrow-headed” dashed lines in the OBAIF. 

At first, let’s discuss about the endogenous factors. The first one of them is size of 

the firm in question. In the framework, firm size is claimed to have an effect on 

the implementation process all the way from the beginning of the chartering phase 

to the middle of onward and upward. When a network tool, such as the value-

based life-cycle model, is implemented in practice, there will probably be very 

differently sized companies involved in the process. Naturally, these size 

differences will especially have an influence in the beginning of the process when 

the collaboration practices are not yet that advanced. There can be lots of 

unwanted bureaucracy, general uncertainty about one’s respective responsibilities, 

day-to-day breaks in inter-firm communication and so forth. Huge difference in 

size between two collaborating companies does not of course automatically create 

problems, but the odds are higher because of rather dissimilar organizational 

structures and policies. Nevertheless, these somewhat understandable 
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organizational challenges should be overcome as early as possible in the onward 

and upward stage, where the implemented system is utilized on daily basis. Inter-

organizational cooperation cannot really bear these kind of difficulties for very 

long at that point, since there will be far more important issues to tackle. 

Further, cost accounting systems have been listed as an important endogenous 

factor in open-books implementation. In this context, cost accounting systems 

refer to intra-organizational systems that are in charge of registering, storing and 

transferring accounting data as well as creating divergent management reports 

based on the stored information. From the perspective of an inter-firm information 

disclosure, the problem is that requisite information in the present cost accounting 

systems is mostly unavailable, immensely scattered and too inaccurate, or does 

not sometimes even exist at all. Therefore in many cases, the state of cost 

accounting systems should be first improved before any inter-organizational tool 

can be appropriately implemented and utilized. This system upgrade should take 

place before the start of onward and upward, and preferably already during the 

shakedown phase, where implemented model will be run for a first time at full-

scale. This means in practice that the most dominant player, the focal company of 

the network, should offer help for the smaller companies, typically its suppliers, in 

the system improvement process. If they manage to work together for a common 

goal, it will pay off later and there will be sufficiently accurate information 

available for inter-organizational decision-making for years to come. 

Furthermore, the last endogenous factor is purchasing strategy, which was not 

actually listed as is in the enabling factors of open-books implementation by 

Kajüter and Kulmala (2005). In their framework however, there were company’s 

competitive policy and cooperation mentioned as affecting factors.  These two 

factors are put together in this context and the new combined factor called 

purchasing strategy, which meaning was explained in detail already in the 

preceding section. Either way, purchasing strategy factor features all the intra-

organizational perceptions and strategies about how a firm experiences each and 

every network relation and responds to them individually case by case. If 

company’s purchasing strategy relies strongly on a transactional view, they do not 



56 
 

see extra benefits or additional value in investing to inter-organizational content. 

This kind of an attitude, or alternatively purposely chosen strategy, is tricky from 

the inter-firm implementation viewpoint. Backtracking transactional thinking 

through close collaboration towards a more relational approach will require lots of 

work without a doubt but on the other hand, is crucial for the success.  

The dashed line in the figure indicates that purchasing strategy would have an 

effect on the process from its beginning to the end of the shakedown phase. This 

is the case especially if one or more of the involved companies are pursuing 

transactional purchasing. The idea in the OBAIF is that any mistrust should be 

beaten at the latest during project and shakedown phases, where the model is 

tested at first and then operated normally. The hands-on experience that will 

accumulate throughout the process should finally open the eyes of remaining 

critics about the benefits of inter-firm cooperation and if not, the end result is that 

the project will most probably fail. On the other hand, a company with relational 

purchasing strategy will not likely cause problems during the process, but rather 

promotes potential success. This is important particularly in the beginning of the 

project, where the “foundations” for a functional model are casted. 

Moreover, the network-specific factors will now be addressed as well. Firstly, it 

should be noted that the type of product, which is one of the original network-

specific factors in the framework of Kajüter and Kulmala (2005), was left outside. 

Even though, the network product is undoubtedly a deciding factor in open-book 

accounting success, it does not play any role in the model implementation process. 

So the first factor is the type of network. Common sense tells that more mature 

and therefore well-established networks function better than the new-found ones. 

The principle in OBAIF is that the type of network will have a considerable 

influence in the beginning, which will eventually diminish towards the end of the 

process because of organizational learning and increased maturity. Indisputably, 

relational maturity does not acknowledge any boundaries in practice. However, it 

can be argued that the steepness of the “imaginary learning curve” is higher in the 

beginning of a model implementation process, where the most sensitive steps, 

such as preparative measures and system design, are also located. 
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Infrastructure that consists of all the cooperative practices, methods and tools 

designed to systematize inter-organizational interactions is recognized as the 

second network-specific factor. At the beginning of the model implementation 

process, there will not be any need for a network infrastructure as seen in the 

framework. Forwards the shakedown phase its importance will became concrete, 

because the day-to-day operating of the implemented model will begin. At that 

point, there have to be agreed common protocols about how different activities are 

carried out in practice. Infrastructure should be seen as a very crucial factor for 

model’s success and in a way the value-based life-cycle model can also be 

understood as part of infrastructure hence it organizes inter-firm interactions.  

Now, the last but not least is mutual trust. As can be seen in OBAIF, trust has 

been perceived to have an influence on the model implementation throughout the 

process. As it was stated earlier in this thesis, open-book accounting is an 

excellent “trust building tool” in networked environments but unquestionably 

certain amount of prerequisite trust is needed as well. Ultimately, the increased 

information transparency will reinforce this prerequisite trust alongside the on-

going implementation process. Therefore, mutual trust is always there even 

though its nature and level will change from the prerequisite trust in chartering 

and project phases to truly relationship-reinforcing trust in shakedown phase as 

well as further in onward and upward. Since mutual trust is such essential part of 

OBA in general, it has a role at every implementation step as well. 

5.3 The prerequisites of information disclosure: empirical findings 

Since the workshop practicalities have already been extensively presented in the 

introduction and also briefly mentioned in the model feedback context, let’s 

simply settle at this point to mention that the empirical data discussed here was 

collected in relation to those same events as well. Whereas the value-based life-

cycle model related questionnaire was handed over at the workshop gatherings, 

the questions studied in this sub-section were inquired beforehand in order to map 

the existent attitudes about information openness in the collaborating companies 

and their respective maintenance networks. The sixteen questions and the 
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companies’ replies to them, which are mainly linked to the different aspects of the 

open-book accounting supported implementation framework, also known as the 

OBAIF, are illustrated in table 3 on the next page. The legend under the table 

clarifies the meaning of each column. In addition, there are a few questions about 

the possible, and future, utilization of the value-based life-cycle model in real-life 

settings. These questions were naturally inquired after the companies had been 

testing the model at the gatherings and learning about its potential by themselves. 

Moreover, it should probably be underlined once more that neither an actual nor 

an imaginary implementation process of the value-based life-cycle model is 

discussed at this point. Even though the OBAIF and its characteristics are covered 

rather broadly, the process dimension of the framework is excluded from these 

considerations simply because it would be utter guessing.  

If the focus is finally moved towards the questions on the table, it can be noticed 

that the first five questions are all about the value-based life-cycle model and its 

potential inter-firm utilization. However, these above-mentioned questions are 

addressed later on after the OBAIF has been thoroughly discussed based on the 

empirical data and findings. Thus, the prerequisites of an inter-organizational 

implementation process are studied here before considering if the companies 

would even be willing to absorb the tool and how they might do it. Therefore, 

let’s start from the questions six and seven. First of them was inquired from the 

collaborating companies so that the present state of inter-organizational 

information flow could be properly mapped. As the replies to the above-

mentioned question prove, only two out of nine respondents were entirely 

satisfied with the way information currently flows from an organization to 

another. Even though the results are altogether somewhat scattered, it is quite 

obvious that the inter-firm communication is far from ideal at the moment. As a 

matter of fact two respondents from a company, equipment provider to be exact, 

chose astonishingly the two opposite extremes in the question six, which in a 

sense shows the bottom line of inter-organizational relationships. They can be 

experienced very differently even by two individuals who are representing the 

same organization and the same organizational unit as well. 
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Table 3. Companies’ replies to questions related to open-book accounting. 

N QUESTION 1 2 3 R 

1 
Do you utilize life-cycle costing method in maintenance 

calculations in any way at the moment? 
10 X 1 11 

2 
How well does the model function especially and precisely 

as an inter-organizational decision-making tool? 
0 8 4 12 

3 
Are you prepared to disclose initial data and certain 

intermediate results of the model to other network partners? 
7 X 4 11 

4 
Should the individual worksheet of each network partner be 

hidden from the other players in practice? 
4 X 7 11 

5 
Could main results, charts and values of the value-based life-

cycle model be disclosed to other network partners? 
3 X 9 12 

6 
How ideal is the present state of inter-organizational 

information flow amongst the maintenance network? 
3 4 2 9 

7 
How good are the current premises for increasing openness 

and disclosing inter-firm information in the network? 
1 6 4 11 

8 
Should information disclosure be network-wide in the 

context of maintenance collaboration? 
7 X 4 11 

9 
Should information disclosure be also bilateral in such a way 

that both parties “open their books” in the relationship? 
0 X 11 11 

10 
How extensively actual maintenance-related cost data should 

be shared for the sake of inter-firm openness? 
1 10 0 11 

11 
How extensively maintenance-related additional information 

should be shared for the sake of inter-firm openness? 
0 10 1 11 

12 
How accurately corrective and preventive maintenance are 

separated in current calculations from each other? 
5 2 4 11 

13 
How easily maintenance information that is sufficiently 

detailed is currently available in cost accounting systems? 
9 X 3 12 

14 
How do you comprehend strategic-wise your inter-

organizational relationships to other players in the network? 
3 5 1 9 

15 
Do you currently have in usage any inter-organizational 

methods or actual tools related to maintenance in general? 
6 X 2 8 

16 
What is the significance of mutual trust for inter-

organizational openness in maintenance? 
0 3 8 11 

Legend: N = question number, 1 = Negative or No (in X-questions), 2 = Neutral, 3 = 

Positive or Yes (in X-questions), R = the number of respondents in each question. 
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Further in the question seven, the respondents were also asked about the 

possibility to increase information openness in future within their respective 

maintenance networks in question. The potential for increasing information 

openness was promisingly seen more positively than the present state of the 

information flow. The eleven replies received to this question revealed that as 

much as four respondents reckoned the potential very good and six fairly good. 

The results of the questions six and seven are definitely encouraging from a 

researcher’s perspective. On the one hand, the present inter-organizational flow of 

information could and should be enhanced and on the other hand, tangible 

solutions are required to unleash the underlying openness potential. 

Now that the premises have been discussed and the information disclosure 

potential recognized, it is time to forge ahead and shift the focus on the replies 

that will hopefully shed some “empirical light” on the otherwise so theoretical 

implementation framework. First and foremost, the questions from eight to eleven 

on the table are connected to the different dimensions of open-book accounting, 

thus to the first part of the OBAIF entirety that is illustrated in figure 14 as one 

might remember from the preceding sub-section. The respondents were basically 

inquired in the question eight about how they would define the boundaries to 

information openness in the context of inter-firm collaboration. As can be seen 

from the replies, the majority of the respondents were of the opinion that 

information should not be disclosed network-wide, which effectively signifies that 

they prefer dyadic transparency. Moreover, it was maybe slightly surprising that 

there was no unambiguous correspondence in the replies with the predominant 

network roles. Amongst the companies that would be willing to adopt network-

wide information transparency were a maintenance customer and two service 

providers as well. Therefore, the equipment providers were the most skeptical and 

reluctant since none of them would allow wider disclosure. Naturally, these 

observations cannot be generalized due to the rather sparse empirical data. 

In addition, the boundaries to information openness came up several times also in 

the workshop discussions. The outlook seemed to be strongly that if inter-

organizational collaboration would ever be deepened, by implementing a common 
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network tool such as the value-based life-cycle model for instance, the focal 

company of the network should control the overall situation. Thus, the two 

providers would share required information in dyadic fashion to the maintenance 

customer, who would then communicate with both providers separately. From the 

customer’s perspective, the above-mentioned arrangement is a dream coming true. 

Despite of the fundamental idea being decent in theory, there is a great change for 

opportunism. Instead of pursuing mutual benefits and in-depth collaboration, the 

customer could make the providers compete price-wise with each other especially 

if the equipment provider is offering a maintenance services as well. Hence, some 

kind of dialogical connection between the service provider and the equipment 

provider might be reasonable to maintain for their own sake. 

Furthermore, the collaborating companies were asked opinions about the direction 

of information exchange in the question nine. The replies were remarkably 

unanimous as all of the eleven respondents thought that information should 

always be disclosed bilaterally between organizations. Since the preconception 

based on the cost management literature was that customers often demand 

unilateral, one-way, disclosure from their smaller suppliers with a weaker 

negotiation status, these replies are very promising from the perspective of open-

books. However, the reason for these results might be that there are no significant 

size differences for the most part between the organizations in question. 

Nevertheless, bilateral transparency is most certainly “a fair play” for all parties 

involved in the information sharing processes and thus the current attitudes 

amongst these organizations are very adequate in this respect. In conclusion, 

neither the views of the workshop participants nor the replies to the question eight 

in particular are totally unexpected. There is a certain consistency with the 

previous cases from the literature as companies tend to be extremely cautious 

about intra-organizational information, detailed cost data especially, which is the 

main reason for the dominance of more straightforward dyadic relations. 

OBAIF-wise, the above-mentioned views to the questions eight and nine would 

have several “theoretical consequences”. The real-life boundaries to information 

openness that the collaborating companies are apparently prepared to withdraw 
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would change the so-called “relational triangle”, the first part of the OBAIF, in 

following ways. First of all, the intervening arrow-headed lines that illustrate the 

direction of information exchange between the service provider and the equipment 

provider would be removed because there is not any kind of direct transparency. 

Consequently, the horizontally placed thin dotted line between the two providers 

and the maintenance customer, which portrays a boundary to openness, would 

also disappear. Additionally, if bilateral information disclosure is collaboratively 

agreed as “the prevailing practice” in the network, the dashed lines with an arrow 

head only on the other end would not be needed anymore in any relationship. 

Though, this fact does not affect the situation between the two providers as all of 

the lines are taken out between them as discussed just above. 

Lastly, the questions ten and eleven on the table were inquired from the 

respondents in order to address to the remaining third open-book accounting 

dimension; the degree and the quality of disclosure. However, it should be 

understood that the degree side of disclosure, in other words the type of 

information, is mostly considered in this context. Since quality is a very abstract 

concept that substantially depends on the situation at hand, it would require a 

commonly agreed reference point. Therefore, the purpose of the questions ten and 

eleven was basically to find out whether there are mindset-related differences 

about the transparency of intra-organizational information. As can be noticed, all 

but one respondent in both questions thought that the information disclosure 

practice should always be determined case-specifically whether it is a question of 

actual cost data or other operationally supporting information. These replies were 

mostly rather expected, although the consensus amongst the respondents was 

somewhat interesting. However, the conditions are certainly positive when the 

organizations themselves do not automatically forbid sharing specific type of 

information beforehand. All things considered, it is fairly safe to state that the 

collaborating companies are mainly keeping an open mind about inter-firm 

transparency. The information disclosure should be seen as very case-specific and 

highly dependent on made agreements in practice.  
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Now that the first part of the OBAIF has been covered, the discussion is shifted on 

the latter part of the framework also known as “the process timeline”. This second 

part of the OBAIF figure is illustrated in figure 15, as mentioned in the preceding 

sub-section as well. The questions from twelve to sixteen on the above-mentioned 

table are connected to the open-books implementation and utilization factors in 

one way or another, which are the theoretical basis in this latter part of the 

framework. However, it should be realized that the exogenous factors are neither 

studied at this point for the earlier mentioned reasons; they are completely 

unforeseen and uncontrollable. In addition, there are other factors, the firm size 

and the type of network specifically, which were chosen not to be met with 

straightforward question but are rather talked through otherwise.  

Firstly, the endogenous, firm-specific, factors that are dealt with the questions 

twelve, thirteen and fourteen in the table are discussed. Since acquiring detailed 

cost data and other supporting operational information is essential for the 

implementation process of an inter-organizational model, the state of the 

prevailing cost accounting systems of the collaborating companies is 

unquestionably a prime concern in this respect. As the matter is of high 

importance, it was inquired from the companies with two separate questions, 

twelve and thirteen, from mildly different perspectives. In the question thirteen, 

the vast majority of the respondents reckoned that accurate and sufficiently 

detailed maintenance-related cost information is not readily available at the 

moment. Only three out of twelve respondents were confident that their current 

systems are elaborate enough to provide such data. Furthermore, as the separation 

of maintenance data to corrective and preventive portion is important value-based 

life-cycle model-wise for example, it was asked from the collaborating companies 

in the question twelve. As seen from the replies, corrective and preventive 

maintenance information is currently disassociated from each other either partly 

or not at all. Perhaps somewhat inconsistently, couple of the respondents claimed 

that they actually do the above-mentioned separation but stated at the same time 

that accurate maintenance data is very hard to acquire from their systems.  
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Since the accessibility of information and its detail are very important in the 

overall picture, the respondents were also given a change to specify their replies. 

One of them mentioned that their factory-level maintenance data is currently quite 

accurate but on the other hand, item-level information does not exist as far as he 

could tell. As another respondent revealed, the level of detail might even vary 

between highly specific and non-specific depending on the organizational unit in 

question. These results are not that surprising, if they are compared directly with 

other cases in the field. The present state of cost accounting systems and the 

accuracy of cost data in particular have many times been recognized as one of the 

most troublesome factors in inter-organizational collaboration. It should also be 

highlighted that before the value-based life-cycle model, or any other inter-

organizational tool for that matter, could be implemented, the quality of the 

information that these systems currently provide should be enhanced. 

Further, the respondents were inquired about the predominant purchasing strategy 

of their organization maintenance-wise in the question fourteen. As can be seen, 

only one respondent was of the opinion that a relational approach is favored. In 

contrary and a bit unexpectedly, as many as three respondents freely stated that 

they are cooperating from purely transactional basis with others. Additionally, the 

rest were more diplomatic by choosing the middle alternative that stands for a mix 

of both strategies. Since the ultimate goal is increasing information disclosure and 

overall transparency in maintenance environments, these replies are more or less 

worrying because the chance for opportunistic behavior would be immense. 

Therefore, the present mindsets in the collaborating companies should be altered 

towards the relational view in order to ever be able to implement the value-based 

life-cycle model or any other inter-firm tool. Nevertheless, this is mainly a 

question about choosing the right partners and agreeing on the conditions of 

cooperation with them from the maintenance customer’s viewpoint at least. It is 

often entirely impossible to have any influence on the deep rooted organizational 

standpoints and thus changing the provider might be far easier instead. However, 

it should be noted that replacing an equipment provider can be difficult especially 

in some cases because of the combined product and service offering. 
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Lastly, the potential effect of the firm size factor should be considered shortly. 

However, the sizes of these organizations might have very little weight in this 

context after all for one clear reason; the collaborating companies are equally 

sized apart from one firm that is providing maintenance services to a specific 

customer. Thus, size-related matters such as the state of cost accounting systems 

should largely be on a par with each other in these organizations. However if 

collaborative models or tools are implemented, the smaller service provider in the 

network should be given extra attention assuming that the customer would really 

like to acquire relevant data. The respondent from the above-mentioned provider 

revealed that the planning as well as the follow-up of maintenance operations is 

currently based purely on cumulated experimental knowledge. 

Secondly, there are three network-specific factors in the OBAIF; the type of 

network, the infrastructure and the mutual trust. Existence of any kind of a 

network infrastructure was inquired in the question fifteen. The respondents were 

basically asked whether there are maintenance-related inter-organizational 

methods or tools in usage at the moment. Not very surprisingly, up to six out of 

eight respondents admitted that neither is currently utilized collaboratively. Even 

though two respondents claimed to have such inter-firm practices, they were not 

truthfully extremely elaborate. While the first respondent said that they have 

cooperative planning meetings for annual stoppages, the other one stated that they 

do actually have certain key performance indicators, in other words KPIs, in the 

follow-up of maintenance operations together with their customers. 

It is easy to comprehend that the fundamental role of the network infrastructure is 

supporting the disclosure of information from an organization to another by 

creating a common ground that everybody is able to agree on. Therefore, the 

network infrastructure does not always have to be immensely complex but rather 

suitable for the situation at hand. The cooperative meeting above is an example of 

an inter-organizational method and the KPIs on the other hand, an illustration of 

an actual tool. In a way, the value-based life-cycle model should also be 

understood as a part of network infrastructure since it is a decision-making tool 

designed for inter-firm purposes first and foremost. All in all, the significance of 
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the network infrastructure will be emphasized in future without a doubt while the 

amount of collaboration is also steadily increasing on the side.  

Furthermore, the mutual trust that is a very deciding factor relationship-wise in 

networked environments is now discussed. In the question sixteen on the table, the 

respondents were asked their opinions on trust from the perspective of inter-firm 

openness. As can be seen, the majority of the respondents thought that mutual 

trust is very important as eight out of eleven chose this option. In proportion, no 

representative from any of the collaborating companies saw trust totally 

meaningless. Naturally from the openness viewpoint, these replies and the 

attitudes they are reflecting are more than encouraging as mutual trust is a key 

factor of success in this respect. On the other hand, some of the replies to the 

previous questions, such as the reluctance in network-wide disclosure, might 

slightly indicate that there are unsolved trust issues amongst these organizations, 

even though they saw the prerequisites for increasing openness rather positively. 

Nevertheless, mutual trust is altogether were hard to measure. 

The last but not least, the type of network is still to be covered from the OBAIF. If 

the collaborating companies are considered, their cooperation has not yet been 

very long-term for the most part. Additionally, one possible indicator of low 

network maturity is the lack of wide-ranging network infrastructure, which is the 

case with these organizations as well. However, the lack of network infrastructure 

should not automatically be seen as a bad thing. When there are not established 

practices, neither fully functional nor a bit flimsy, the companies have a great 

chance to build everything inter-organizational, e.g. infrastructure and mutual 

trust, from scratch. All things considered, high network maturity undeniably helps 

in the implementation process of any model or tool but even more important is 

that the organizations start working together for a common goal. 

5.4 Considering the implementation potential of the model 

Now that the questions about the prerequisites of information openness in the 

collaborating companies and their respective maintenance networks have been 

thoroughly addressed, it is time to discuss about the utilization potential of the 
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value-based life-cycle model within the given inter-organizational limits. At first, 

the remaining five questions on the table need to be properly considered. In the 

first question, the respondents were inquired about whether life-cycle costing is 

currently performed in their organizations in any form. As seen from the replies, 

the companies hardly take into account entire life-cycles in their calculations at 

the moment. Life-cycle costing is only utilized in one company and even there, it 

is still a novel practice as the representative’s comments revealed. 

According to the respondents, the lack of appropriate life-cycle tools truly is the 

biggest reasons why life-cycle costing is not pursued. Although these results are 

not surprising, they however verify the initial need for developing tools, such as 

the value-based life-cycle model, that will assist organizations in allocating 

maintenance costs better than ever before. Further, the replies to the second 

question were even more promising. The general opinion was that the model is 

already either very or relatively suitable for inter-organizational purposes, where it 

was originally designed as well. Therefore, granted that the model can still be 

further improved, these replies authenticate the underlying real-life utilization 

potential of the value-based life-cycle model in a sense at least. 

Moreover, the remaining questions, three, four and five, deal with disclosing 

information from the different worksheets of the value-based life-cycle model. 

The respondents were asked in the question three whether they are willing to 

disclose model’s initial input data and intermediate results. As slightly expected, 

the vast majority would not share this information inter-organizationally. 

However, there were still up to four respondents who would be ready to do so, 

which is the same number, as seen from the replies of the question four, that 

might be willing to reveal the individual worksheets of the network partners as 

well. On the contrary and as predicted, the collaborating companies were of the 

opinion that the main results, the charts and the values are more obviously 

transparent characteristics. Thus on the one hand, these results clearly indicate that 

these organizations are not yet prepared for wide-ranging disclosure but on the 

other hand, they might share the most important parts of the model. 



68 
 

Lastly, the implementation potential of the value-based life-cycle model should be 

shortly discussed through so that all of the above-mentioned aspects, OBAIF-

related ones from the preceding sub-section as well, are acknowledged once more 

at this point. Let’s imagine that the collaborating companies have decided to start 

implementing the model in their networks. It would be the first ever life-cycle 

modeling tool as well as an inter-organizational tool in this environment, thus 

being the first attempt to establish some kind of a network infrastructure. The 

companies have agreed, as seen above, that the main results, the charts and the 

value amounts from the value-based life-cycle model are totally transparent. 

However, entered data and the individual worksheets of the network partners are 

not universally available as disclosed information is transferred from the model to 

entirely another file. Therefore, there would be a separate model in each and every 

organization and additionally an inter-organizational one as well. 

The disclosure of information would be solely controlled by the maintenance 

customer as the boundaries to openness are clearly withdrawn between the two 

dyads; the relationship of the customer and the service provider and the 

relationships of the customer and the equipment provider. Even though network-

wide information openness cannot currently be achieved, the direction of 

information exchange is honestly bilateral at least. The two providers both share 

relevant maintenance data to the customer, who reciprocally communicates 

information back to them in bilateral fashion. In this respect, the customer would 

probably be the one controlling the collective file containing the main results, the 

charts as well as the values from the value-based life-cycle model. 

Furthermore, the present state of the cost accounting systems should definitely be 

improved so that accurate and adequately detailed maintenance information could 

be provided for the model. The collaborating companies should mutually agree on 

the data requirements and the common standards that would be used, since 

acquiring as uniform data as possible from the intra-organizational systems is 

highly essential for inter-organizational collaboration. Moreover, a sound network 

infrastructure, including inter-firm methods and tools, should be created. The 

model might be tool-wise sufficient to begin with depending on its applications, 
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but certain methods such as network meetings or joint budgeting should also be 

considered. Solid infrastructure is undoubtedly the basis for increasing the 

network maturity in long-term as well. In addition, the effects of firm size-related 

issues are also decreased if the infrastructure itself is working well. 

Lastly, there is still the outstanding question about the purchasing strategy of each 

organization in the maintenance network. It has to be understood that making 

verbal agreements or even solid contracts is completely pointless if any company 

in the network is internally entangled to its transactional purchasing strategy. 

Purely opportunistic behavior will most probably lead to a failure in the end. 

However, this does not automatically mean that the companies should disclose 

information they are uncomfortable with, rather the idea is to work together for a 

common goal and keep made promises on the way. All things considered, the 

mutual trust amongst these organizations is a prime matter as all existent trust 

issues should be initially solved and a certain level of prerequisite trust established 

before even thinking about starting the implementation process of the value-based 

life-cycle model. In this regard, the starting point is the hardest as the companies 

should be willing to change their purchasing strategies towards a more relational 

approach and build trust into their relationships at the same time. Once the 

premises are ok, the mutual trust will likely be reinforced along the process. 
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6 CONCLUSIONS 

Finally, the thesis can be comprehensively concluded and specific needs for 

further research highlighted regarding the value-based life-cycle model as well as 

the open-book accounting supported implementation framework. Firstly, it has to 

be mentioned that the workshops were altogether very successful and research-

wise lots of usable empirical data was gathered. The replies of the participants and 

the lively conversion at the events both helped in recognizing even further targets 

for development in the model, which are illustrated in the below list as well. 

Model development is evidently an iterative process and therefore it can be now 

stated that the value-based life cycle model is one step closer to the ultimate goal; 

a real-life inter-organizational implementation and utilization. 

The recognized targets for development in the second model version: 

 Existent market conditions should be acknowledged in relation to the 

theoretically lost production that causes lost profits in the model 

 Eliminating the present correlation of the increased production speed and 

the increased profit losses by taking gained revenues into account 

 Taking alternative or reduplicate production options and buffer stocks into 

account when determining the maintenance costs in the model 

 Enabling the entering of start-up and shutdown times of an item to the 

model as the production speed might be reduced in these cases 

 Adding OEE-metrics that include also quality aspects et cetera 

 Inserting unambiguous sensitivity analyses to the charts in particular 

 Protecting confidential information throughout the worksheets of the value-

based life-cycle model should be rigorously considered 

 The entire value-thinking should be altered for instance by including the 

values on the individual worksheets of the network partners and connecting 

them directly to the cost and profits items in the model 
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First and foremost, the future research on the value-based life-cycle model should 

focus on the above-mentioned development targets, but certain items on the list 

are unquestionably more essential than others. As it has been mentioned earlier, 

the value elements and the distribution of value need definitely updating in future. 

The first two improvements on the list that are related to the calculation of the 

maintenance-related profit losses will most likely be included in the third version 

of the model, since these aspects have somewhat substantial influences on the 

main results. Some kind of sensitivity analyses should also be made to the model 

in order to make the charts more explanatory for the practitioners, who eventually 

are the model’s target group. Even though subsuming the OEE-metrics to the 

value-based life-cycle model arose several times in the workshop discussions, it 

has to be carefully considered whether to include this feature or not. It has to be 

thoroughly analyzed does the performance measurement ideology of the above-

mentioned metrics change the fundamental idea of the model that is currently to 

model maintenance-related costs as well as potential cost savings and profits over 

the life-cycle of an item or other equivalent unit. 

Furthermore, the process dimension in the latter part of the OBAIF is completely 

unexplored for the time being. The arrow-headed and dashed lines in the figure 

are currently illustrating only researcher’s own advance impressions about how 

and how long the endogenous and the network-specific factors might affect the 

implementation process of an inter-organizational model. However, further 

research in this respect is probably out of the question before the value-based life-

cycle model is yet again improved based on received feedback. On the other hand, 

some of the collaborating companies have to be first willing to implement the 

model so that an extensive empirical study could even be conducted. In addition, 

there might also be other worthy perspectives or independent factors to the 

implementation process apart from the open-book accounting ideology. This 

somewhat narrow approach is naturally one of the limitations of this thesis and 

thus other perspectives should also be considered in future research.  
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7 SUMMARY 

From a methodological perspective, the conducted study is a qualitative action 

research with elements from design science that manifests itself in the form of a 

tangible implementation process framework in particular. There were two main 

objectives in this thesis. Since there were certain targets for further development 

in the original value-based life-cycle model, the first objective was about 

improving the model in order to increase its real-life applicability as a worthy 

decision-making tool in industrial maintenance networks. These steps were 

necessary to take before any kind of practical utilization, let alone a full-scale 

implementation, could even be considered. Further, the prerequisites and the 

pitfalls in the inter-organizational implementation process of the model had to be 

addressed. This latter objective was fulfilled in two consecutive steps. At first, a 

theoretical implementation framework supported by the open-book accounting 

policy was created. In addition, the above-mentioned framework has also been 

discussed in empirical context, which means that the opinions of the workshop 

participants from the collaborating companies were taken into account. 

The overall findings of the conducted study as well as the most important 

supporting theories will be shortly presented in detail. However, the three main 

results, that are connected to the prerequisites of increasing inter-organizational 

openness and logically to the open-books supported model implementation 

framework as well, should be highlighted to begin with. Firstly, it was revealed 

that inter-organizational openness could currently be increased in these 

maintenance networks only if the focal company of the network, e.g. the 

maintenance customer, takes a control of the agreed disclosure practice. In this 

arrangement, the service provider and the equipment provider would share 

information separately with the customer in dyadic and bilateral fashions both. 

Secondly, the present state of companies’ cost accounting systems should be 

heavily enhanced as the accuracy and the detail of information are clearly 

inadequate from the perspective of inter-firm model utilization. Thirdly, the 

fundamental lack of common network infrastructure amongst the collaborating 

companies emerged. Functioning network infrastructure, including inter-



73 
 

organizational methods, models or tools, is definitely required in future if these 

organizations want to implement the value-based life-cycle model successfully. 

Traditionally, there has been two alternative ways to organize institutionally, 

markets and companies or other organizations. These days a third institutional 

form is also recognized between the two traditional types; the networks. From a 

relational perspective, these business networks are typically broken up to a 

vertical and a horizontal dyadic alternative. Vertical relationships take always 

place in a value chain between the focal company of the network and its suppliers 

or customers. On the other hand, horizontal relationships are formed between 

organizations that are targeting same customers or equivalent customer groups, in 

other words between current or future competitors. Instead of the most common 

dyadic setting, there is a triad in industrial maintenance networks that consists of a 

maintenance customer, a maintenance service provider and an equipment provider 

that is understood rather as a supplier of combined equipment and service offering 

than just as a plain manufacturer of production equipment. 

The first version of the value-based life-cycle model had been developed prior to 

the episodes described in this thesis. This model comprises of nine individual 

worksheets that also take into consideration the three maintenance network 

partners mentioned just above. The model is especially suitable for several 

decision-making situations, follow-up and planning of maintenance-related costs 

and profits, on an item-level. Moreover, it can be used as a mutual tool on the 

network level or even separately in each company. Once the model had been 

improved based on the list of development targets recognized from the original 

model version, it was handed over to the companies for spontaneous on-site 

testing. Couple months later, a series of workshops were arranged and a 

questionnaire related to certain areas of the model, such as its visual appearance, 

intelligibility, usability and functionality of the new features, was provided. 

The respondents found the updated model visually pleasing and the uniform 

color-coding on its worksheets was also thanked in the workshop discussions. 

However, the intelligibility was not on the same level with the appearance 

according to the respondents, which might partly originate from the fact that the 
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majority of them did not test the value-based life-cycle model beforehand at all. 

Intelligibility-wise, the most explicit part seemed to be the worksheets of the 

maintenance network partners. Not very unexpectedly, value-related matters were 

considered the hardest to comprehend. Further and a bit astonishingly, the main 

results and the charts barely pleased the respondents as the generality found them 

average. When the usability of the model was inquired, the majority thought that 

the correlation between model’s inputs and results is only moderately clear. Since 

this question is very important from the perspective of a sound real-life usage, 

clarifying “the path” from inputs to results obviously needs additional focus. The 

lack of up-to-date instructions might partly explain why the respondents were not 

able to get the most out of the value-based life-cycle model at this stage.  

Furthermore, the worksheet protections were perceived either really or moderately 

important by all of the respondents, which was rather predictable as minor 

negligence could falsify the results. Confidence on information intactness 

naturally improves the overall usability as well. The batch production possibility 

was generally reckoned as a fairly good solution and even three respondents 

thought that the execution was extremely good. The functionality of the 

“maintenance performed during on-going manufacturing or underutilization 

periods” option was found either well or reasonably executed. In addition, the 

translation to English was experienced as unambiguous and consistent. 

Open-book accounting is all about disclosing intra-organizational information 

between at least two legally independent companies. Content-wise, open-books 

can be divided into three dimensions; the direction of information exchange, the 

degree as well as the quality of disclosure and the existing boundaries to 

information openness. Information exchange can take place unilaterally, 

bilaterally or multilaterally. Disclosed information usually covers accounting data, 

e.g. costs and profits, but it is possible that other supporting information is shared 

as well. The boundaries to openness can usually be withdrawn between dyadic 

and network-wide transparency. Further, there are different factors that have an 

effect on open-books implementation and utilization in inter-organizational 

environments. These factors are organized in three distinctive categories; 
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exogenous environmental factors, endogenous firm-specific factors and network-

specific factors. Endogenous factors include variables such as the firm size, the 

state of cost accounting systems and the long-term inter-organizational 

commitment. On the other hand, network-specific factors consist of the network 

type, the selection of products and services manufactured in the network, the 

supporting infrastructure and the inter-firm relations, e.g. mutual trust. 

The theoretical open-book accounting supported implementation framework, 

OBAIF in short, is composed of two separate parts. First part is a relational 

illustration of inter-organizational relationships in maintenance networks 

completed with the three open-book accounting dimensions, which presents all 

the different possibilities to arrange information disclosure in a network. It is also 

known as the “the relational triangle”. Further, the second part of the OBAIF is a 

chronological illustration of generalized model implementation process added 

with the enabling factors of open-books implementation and utilization. 

Additionally, these factors have also been connected with the different phases of a 

model implementation process. It is also known as “the process timeline”. 

Whereas the value-based life-cycle model related questionnaire was handed over 

at the workshop gatherings, the questions about the chosen open-book approach 

were inquired beforehand in order to map the existent attitudes about information 

openness. Even though the OBAIF as a whole is broadly covered, the process 

dimension is excluded from these considerations at this time. 

When the boundaries to information openness were inquired, the majority of the 

respondents were of the opinion that information should not be disclosed network-

wide. This effectively means that they would prefer dyadic transparency. In 

addition, the outlook seemed to be strongly that if inter-organizational 

collaboration is deepened, for instance by implementing a common network tool, 

the focal company of the network should control the overall information 

disclosure situation. Further, the replies to the question about the direction of 

information exchange were remarkably unanimous since all of the respondents 

thought that information should always be disclosed bilaterally, which is “a fair 

play” and very promising from the perspective of information transparency. 
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Furthermore, the majority of the respondents reckoned that accurate and 

sufficiently detailed maintenance-related cost information is not readily available 

at the moment. Only three respondents were confident that their current systems 

are elaborate enough to provide such data. It should be highlighted that before the 

value-based life-cycle model for example could be implemented, the quality of the 

information that these systems provide should be enhanced. Further, the 

purchasing strategies varied as a relational approach is pursed only in one of the 

organizations. Unexpectedly, three respondents stated that they are currently 

cooperating from purely transactional basis. To avoid opportunistic behavior, 

these mindsets should be altered towards a more relational view in order to ever 

be able to successfully implement a model or a tool collaboratively. Moreover, 

there are hardly any inter-organizational methods or tools in usage at the moment 

in these environments. As the network infrastructure supports the disclosure of 

information by creating a common ground, it should be enhanced in future. 

Mutual trust was seen as a very important factor by eight respondents for inter-

firm openness. On the other hand, some of the replies to the other questions, such 

as the reluctance in network-wide disclosure, might however indicate that there 

are unsolved trust issues amongst these organizations.  
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Appendix 1. The initial data sheet from the value-based life-cycle model. 

  



 
 

Appendix 2. Updated operations-related information on the customer sheet. 

  



 
 

Appendix 3. The variety of different cost items on the service provider sheet. 

  



 
 

Appendix 4. An overview on model’s main results on the results sheet. 

  



 
 

Appendix 5. The charts sheet from the value-based life-cycle model. 

  



 
 

Appendix 6. The new value elements list that is common for all network partners. 

 


