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Sammanfattning 
 

Idag står tillverkningsindustrin ”original equipment manufacturers  (OEM )” inför stora 

utmaningar i sin strävan efter en hållbar tillväxt. Å ena sidan, den förväntade bristen på 

naturresurser tvingar tillverkarna att bevara resurser i sin leverantörskedja. Å andra sidan tvingar 

växande tekniker, förändringar av marknadsförhållandena och kundpreferenser, samt högre 

konkurrens, tillverkarna att söka efter innovativa affärsmetoder för att differentiera sig från sina 

konkurrenter. Tjänstebaserad affärsmodell är en affärslösning på framväxt som innehåller 

miljövärden eftersom den möjliggör återvinning av resurser under produktens livscykel och 

ekonomiska värden då den uppfyller funktionella behov hos kunder. Denna affärsstrategi kräver 

omfattande och sofistikerad informationsinsamling, delning och ledningssystem. Det finns dock 

bevis på kunskapsluckor när det gäller att definiera vilka informationskrav samt identifiera 

system för informationsdelning och informationsledning som behövs för att anta en sådan 

affärsmodell och hur den kan användas på bästa möjliga sätt för att skapa värden. 

  

Denna avhandling är en kvalitativ fallstudie som genomfördes i samarbete med 

mjukvaruföretaget ”Signifikant AB”. Två svenska tillverkande företag valdes för denna 

fallstudie. Syftet med denna avhandling är att ge en översikt över den forskning som gjorts inom 

området för den tjänstebaserade affärsmodellen i allmänhet och gällande informationshantering 

och kommunikation. Ett annat mål är att undersöka informationskrav som behövs för att anta den 

tjänstebaserade affärsmodellen. Detta görs genom att förstå de två företagens 

organisationsstruktur och informationsflöde.  I detta arbete, har en uppsättning av 

informationskrav kategoriserats för att hjälpa tillverkare att förstå hur och var denna information 

kan samlas, delas och används för att förverkliga fördelarna med en tjänstebaserad affärsmodell 

för både OEM och kunderna. 

 

Nyckelord: tjänstebaserad affärsmodell, produktservicesystemet (PSS), informationskrav, 

informationshantering 
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Abstract 
 

Today, original equipment manufacturers (OEM) are facing great challenges in the pursuit of 

sustainable growth. On one hand, the anticipated scarcity of natural resources force the 

manufacturers to conserve resources in their supply chain. On the other hand, the growing 

technologies, changes of market conditions and customer preferences, as well as rising 

competition, force manufacturers to seek innovative business approaches to differentiate 

themselves from their rivals. Service based business model is an emerging business solution that 

contains environmental values as it enables the recovery of recourses in the product life cycle 

and economical values as it fulfils the functional needs of customers. This business approach 

requires extensive and sophisticated information collection, sharing and management systems. 

However, there are evidences of knowledge gaps when it comes to defining which information 

requirements and identifying which information management and sharing systems, needed to 

adopt such business model and how it can be used in the best possible way to create values.  

 

This thesis is a qualitative case study that has been conducted incorporation with the software 

company “Signifikant AB”. Two Swedish manufacturing companies have been chosen for this 

case study. The objective of this thesis is to provide an overview of the research done in the area 

of the service based business model in general and in terms of information communication and 

management. Another objective is to investigate the information requirements needed to adopt 

the service based business model. This is done by understanding the organization structure and 

information flow of the two manufacturing companies. In this paper, a set of information 

requirements were categorized to help the manufacturers to understand how and where this 

information can be gathered, shared and used to realize the benefits of service based business 

model for both OEMs and the customers. 

 

Key words: service based business models, product service systems (PSS), information 

requirements, information management 
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1 INTRODUCTION 

 

1.1 Background 

 

In 2010, the manufacturing industry contributed 30.7 % to the total world GDP and employed a 

0.7 billion workforce worldwide (Central Intelligence Agency, 2011), meaning that the 

manufacturing industry serves as one of the main driving forces in economic growth and 

improvement of living standard. It is also estimated that the worldwide population will become 

double in 2072 (The World Bank, 2011) which will result in a five times increase in the GDP per 

capita, and a ten times increase in waste generation and resource consumption (Kumar et al. 

2005). Indeed, in this rapid growth of population and economy, the manufacturing industry is a 

major consumer of the materials and the energy while generating significant amount of waste. In 

this situation, the manufacturing industries are taking more initiative to recover tangible and 

intangible resources in the supply chain and have to innovate new strategies to create values for 

their products.  

 

Today, service based business model also widely known as product service system (PSS), 

defined as “a business approach to shift the focus of traditional businesses based on the design 

and sale of physical products to a new business orientation that considers functionalities and 

benefits delivered through products and services”, is a concept that has raised many 

manufacturers’ interests. (Manzini and Vezzoli, 2003) Previous studies have shown that this 

business approach can enable manufacturers to realize the economic values of intangible 

resources and ensure the smooth returns of tangible products at the end of life or use. The 

benefits of adopting the service based business model in terms of its environmental values have 

been presented in many studies, as it enables the manufacturers to minimize the consumption of 

scarce resources and environmental degradation (Baines et al., 2007). For example, according to 

the utilization rate of cars, a car sharing system can be applied to offer the car when required 

instead of owing it. By adopting service based business model, manufacturers have the 

opportunities to alter consumption and production standards and improve competitiveness 

through a pursuit of balance between social, economic and environmental issues (UNEP – 

United Nations Environment Programme, 2002; Yang et al., 2009). 

 

In addition to its environmental values, the business values can also be obtained by engaging 

manufacturers, customers and all other stakeholders in the implementation of the service based 

business model and the continuous improvement of integrated product-service offerings. On one 

hand, the traditional product selling is often not sufficient for firms who want to differentiate 

themselves from competitors (Leimeister et al., 2010), on the other hand the market excellence 

of a firm cannot merely rely on its capability to manufacture and innovate its products (Vargo et 

al., 2004; Aurich et al., 2010). It has become utmost relevant to the provision of a series of 

integrated services, which would contribute to the improvement of relationship between 

manufacturers and customers throughout the product life cycle (Dillon et al., 2000; Makower, 

2001).  

 

In a recent survey report jointly published by Fishburn and the Crowd (2014), it is indicated that 

there is a clear shift from ownership to service based business models in which both 

manufacturers and the consumers are most interested about the functions provided by the 
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products rather than conventional selling-buying approach. Consumers appreciate the model due 

to financial benefits, user convenience, social experience and environmental considerations. 

Manufacturers consider the model as a strategic tool to change the market (Fishburn and Crowd, 

2014). Moreover, highly competitive markets, price press tendencies and standardized 

solutions/technologies are forcing companies to extend their business with new offerings. This 

also opens up possibilities to generate more revenues by selling services throughout the life cycle 

of the product and ensure repeated sales to the same customers due to extended relationships 

with the customers. (Meier et al., 2011; Kindström, 2010; Laperche and Picard, 2013; Mont, 

2004). Even though the concept of service based business model has been widely studied by the 

researchers and applied in a number of manufacturing companies, hesitations for adopting this 

business model still remain, especially in small and medium enterprises. Therefore, there is a 

need to re-examine the business models of firms and identify the barriers and tools to shift 

towards service based business models. 

 

1.2 Problem Formulation 

 

Service based business model, as defined earlier in the background, indicates that functionalities 

and benefits are delivered through integrating products and services. In addition to increasing 

service intensity through product-service integration and function selling instead of the physical 

products, the service based business model also has other characteristics. As Spring and Araujo 

(Spring and Araujo, 2013) characterizes, service based business model is “predominantly a 

matter of changing, extending the boundaries of the firm’s activities, colonizing more of a 

largely pre-existing value-chain, taking over activities previously performed by the customer 

and/or third parties”. This indicates that, in order to adopt the service based business model, 

changes are to be made throughout the life cycle of the product to incorporate with the activities 

and processes and ensure continuous improvement. For example, a product-related change is to 

adapt the parts design to reduce the lead time in remanufacturing. Organizational structure 

changes due to a number of responsibilities moving along the supply chain, for example, 

performing the use of the product moves upstream from the customer to the service provider.  

 

Meanwhile, to achieve the goal from adopting this business approach, the service based business 

model often involves the formation of solution-oriented partnerships. This formation often leads 

to a more complex organizational structure and communication network (Morelli, 2003; Krucken 

and Meroni, 2006). It is no doubt that these changes require a higher level of communication, 

where information has to be collected, stored and shared sufficiently. Information management, 

in this matter, is often linked to the responsiveness and standardization of the processes, and 

identified as an important enabler of competitive and sustainable service based business model 

(Belvedere et al., 2013). A number of researches are done in the perspectives of theoretical 

study, engineering study and engineering system study (Baines, 2007). However, there are 

evidences of knowledge gaps when it comes to defining information requirements and further 

identifying information management systems, needed to adopt service based business model and 

how it can be used in the best possible way to create values. In another word, information 

technological infrastructure, more specifically, infrastructures that allow efficient collection, 

management and communication of information are essential for smooth transition towards an 

information led service oriented business. (Baines, 2007; Erkoyuncu et al., 2013).  
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1.3 Research objective 

 

One of the objectives of this thesis is to review the researches done in the area of the service 

based business model in general and its underlying research topics in relation to information 

management and communication.  

 

The other objective is to outline a set of information requirements for adopting the service based 

business model. By investigating the two manufacturing companies’ business operation 

processes, it is possible to grasp their organization structures and information flows in providing 

products and/or services, and to understand the strengths and barriers in adopting the service 

based business model, as well as the information required for adopting this business approach. 

The objective is also to lay foundation for the future work in the area of information 

communication tools and management systems.  

 

1.4 Research questions 

 

Following are the research questions formulated to guide this case study: 

 

1. Why are manufacturers interested in adopting service based business models? 

2. How are the organizations structured in delivering integrated products and services? 

3. What is the information required for delivering integrated products and services, and how 

is this information communicated?  

4. How do manufacturers see themselves as service provider and shift towards service based 

business model? 

 

1.5 Limitation and delimitation 

 

In this case study, two global Swedish manufacturing companies are chosen. Both companies 

require large amount of resources and operations, and are both facing resource and environment 

related challenges. The diversity of the two companies’ product and service offerings and 

information communication structures made it possible to investigate the information 

requirements needed to adopt the service based business model. A number of semi-structured 

interviews are conducted to provide open discussions and the questionnaires are designed 

specifically to each case company to gather comprehensive information. However, one 

respondent from each case company agrees to participate in the interviews, and both respondents 

work within the production. Therefore, the respondents may not have all requested information. 

Moreover, since the service based business model is an emerging area; any knowledge created in 

this area is highly valuable and becomes confidential in nature. The two case companies 

involved in this research have their own strategic concerns in this work; therefore, both company 

names are kept anonymous which limits this work to report all the findings. Furthermore, as 

service staffs may have a wide range of diverse opinions due to their experiences, it is necessary 

to interview a group of service staffs from each company. The amount of time for scheduling and 

surveys are limited in a thesis project, therefore, this thesis does not choose to interview the 

service providers. However, the lack of perspective from the service providers may also create 

bias for understanding the information required for delivering integrated products and services.  
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2 METHODOLOGIES 

 

2.1 Work process 

 

 Introduce project 
 

The work started with meeting with software company “Signifikant” and introducing 

objectives of the project. It was followed by a literature review in the area of business 

model and service oriented business to identify the research topics.  

 

 Formulate research questions 
 

Research questions were formulated to initialize the literature search. 

 

 Define methodology and ethical considerations 

 

Explain methods and motivations, as well as ethical considerations for the case studies. 

 

 Literature search and review 
 

The main theme of the literature study is service based business model or product service 

system. Four areas of literatures are reviewed: (1)information communication 

technology/information management system/knowledge management, (2)design 

principals and modelling, (3)provider/collaborative network, and (4)competitiveness and 

capabilities. 

 

 Case study 
 

Draft and pilot interview schedule. Conduct interviews. 

 

 Analysis and Result 
 

Summarize and transcribe the interviews. Interpret and analyze the contents to identify a 

set of information requirements. Formulate results. 

 

 Conclude and finalize report 

 

Answer research questions and conclude from the literature point of view and the case 

studies point of view. 

 

2.2 Motivation 

 

The motivations for choosing a method for this research come from two aspects - the nature of 

the scientific method, and the need of this research. 
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First, case study research is a methodology that can apply either a qualitative or a quantitative 

approach. As a method, case study is versatile, as it uses many methods to gather information 

such as observation and interview. In an un-structured interview, the respondent leads the 

direction. In a structured interview, the interviewer generally reads from a prepared script and is 

expected not to deviate from it. The questions are organized into a logical sequence and for most 

questions; the respondent is given a series of options. In comparison to the previous two 

methods, by using semi-structured interviews, it is possible to ask open-ended questions based 

on the topic areas the researcher wants to cover and introduce a new topic based on what the 

respondent is saying. It helps the respondent to participate actively during the interviews and 

gives the opportunities to discuss some topics in more details (Fisher, 2007, p.158). 

 

From the point of view of this research, a method is required to enable the collection of 

comprehensive information in the area of product-service offerings. The information in relation 

to product-service offerings are in nature specific to type of products and type of services. 

Meanwhile, due to strategic concerns, much of this information is confidential and therefore, not 

published in many research studies. In this sense, it is appropriate to use case study as a method 

to help investigate the practical problems and gather the information needed for this research 

topic. Moreover, this case study has carefully selected two manufacturing companies, from 

which, one company has experiences and knowledge in the service based business model and the 

other company uses conventional business approach but has expressed the interest in shifting 

towards this business approach. Thus it is best interest to understand the diversity of the two 

business orientations and the needs for information communication and from there to identify the 

information requirements for the transition from conventional business to service based business. 

This can be done by asking open questions rather than limiting the respondents to questions with 

numbers, ratings and choices. 

 

2.3 Qualitative research 

 

In this thesis, qualitative research method has been used in the following aspects: 

 

 This research has been conducted in order to understand two correlated phenomenon in 

a certain context. The phenomenon is the information communication and organizational 

operation structure in the integrated product service offering within the two 

manufacturing companies. The context is based on manufacturing companies which have 

implemented innovative services and are interested in transition towards full service 

providers. 

 

 Identify “how” and “why” research questions. Four research questions are asked based 

on the objectives of this research. 

 

 The research does not start with a purpose of how it will be conducted. The research 

proposed by Signifikant did not start with a clear aim. This is caused by lack of 

knowledge and information of the service orientation of the two case companies, 

resulting in difficulties to identify the problem areas. The focus of the initial phase then 

lies in understanding the business model development, gaining insight of case 

companies’ service orientations, enlightening and guiding towards problem formulation. 

 

 The comparative case study enables researcher to explore differences between cases. The 

findings can be replicated across cases, and similar results and contrasting results can be 

predicted based on chosen theories (Yin, 2003). 
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 An inductive approach is used to analyse the case studies and formulate the results. Due 

to the lack of frameworks in this research topic, an inductive approach is used to analyse 

the information. Together with the theoretical knowledge gathered from the literature 

review, the results can then be formulated. 

 

2.4 Case study 

 

The case study is formed in the following steps: 

 

 The case study was derived from the meetings with the CEO of Siginifikant. The initial 

goal was to gain insight of the research topic and the intended outcome. 

 

 This was followed by two semi-structured interviews with representatives from 

production units of the two case companies. The aim of the meetings was to investigate 

the current service orientation and the tendency in adopting service based business model 

with the assumption that both case companies have applied a high level of service 

offerings. The results showed that one case company has developed a set of service 

agreements in the service based business model, while the other company remained with 

conventional business approach. 

 

 This outcome helped to identify the problem areas. The interview data were transcribed 

and sent back to the respondents for validation. New questionnaires were created for the 

following interviews. The aim was to validate the information gathered in the previous 

interview and further investigate the product-service offerings of the two case companies 

in the following interviews. 

 

 Two more semi-structured interviews were conducted with both companies’ respondents’ 

permission to record the whole interviews. The interview data was then transcribed and 

sent back to the respondents for validation. 

 

 Finally, all interview data were interpreted and analyzed to formulate the results. 

 

2.5 Ethical considerations 

 

Following ethical considerations are discussed for the purpose of conducting interviews (Fisher, 

2007, p.63-70): 

 

1. Information and materials in relation to personnel and case records can only be ethical 

and legal to use if an approval is acquired from both the organization and the individual 

that holds it. 

2. The report is to be published once this project course is completed. Thus, all confidential 

information including organizational or commercial information as well as the report 

should be validated by the case companies before publication.  

3. Respondents/participants agree to be a source of information on the basis of a complete 

understanding of what their participation will involve and the purpose and use of the 

research. 
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4. Permission must be asked to the respondents in order to record during interviews, as well 

as to turn off the record at any point during the interview if the respondents require. 

 

2.6 Interview strategies 

 

Following are the interview strategies for the purpose of this research (Fisher, 2007, p.165-180): 

 

 Telephone interviews 

 

Telephone interview gives the access to the respondents that do not have time for 

interviews. It is also suitable for the purpose of this case study, since the aim is to ask 

open questions rather than complex matters that require long answers. The telephone 

interview is often conducted in several phases – explain the project, offer 

confidentiality/anonymity, explain the timing of the interview, do the interview, and 

close with thanks as well as ensure an opportunity for a follow-up. 

 

 Semi-structured interview 

 

A set of strategies are used in conducting semi-structured interview – repeating 

respondent’s last statement with a questioning inflection, probing an idea expressed 

earlier in the interview or in the previous interview, introduce a new questions in the 

same theme, introducing a new theme, summarize conclusively. 

 

 Questionnaire 

 

The questionnaires are designed individually to each case company. The questions 

designed for the interviews consist of two parts: general questions and explorative 

questions. The aim of the interviews was to give flexibility and space for open discussion, 

to maximize the information gathering.  

 

 Field notes 

 

The field notes include direct verbatim quotations of verbal statements that the 

respondents made, literal transcriptions of the interviews, informal conversations with the 

respondents and paraphrases in the interviewer’s own words if unable to obtain the exact 

quotations. 

 

 Recording 
 

The permission to record is asked to the respondents. The respondents can stop the 

recording at any point if he/she requires. The recording is tested before the interviews in 

order to reduce the risks of poor audio quality. 
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3 STATE OF ART 

 

 

A number of literatures are searched and reviewed for this thesis. Figure 1 illustrates a map of 

research topics that are relevant to the area of service based business model. Important concepts 

and theoretical knowledge are presented in the following sections in this chapter. 

 

 

 

 

Figure 1. Four areas of literatures are mapped to conduct literature review on service based business model/PSS 

 

 

As figure 1 illustrates, four areas of literatures are reviewed under the main theme of service 

based business model, or product service system (PSS) – another widely researched term. First 

of all, the concept of service based business model/PSS and the transition of this business 

approach are reviewed under the topic of competitiveness and capabilities. This topic also covers 

knowledge in terms of the internal environment and external environment in which 

manufacturers are adopting or interested in adopting the service based business model. 

Moreover, the OEMs’ availabilities and capabilities are discussed in four aspects; product, 

service, infrastructure and provider network. The theoretical knowledge and case studies from 

the previous researches in relation to capabilities are found within two areas; competitiveness 

and capabilities, and provider/collaborative network. Further, as the objective is to identify the 

information requirements for adopting the service based business model, a number of concepts 

are used to discuss the product life cycle in SBBM, information and material flows in the product 

life cycle, as well as the information communication technologies implemented in the industries 

to manage this information. These concepts are found within two areas of the literatures; 

knowledge management/information communication technologies (ICT)/information 

management system (IMS) as well as design principles and modelling. 

 

 

 

 

Literature review on 

Service based business 

model/PSS 

Provider/Collaborative 

network 

Knowledge 

management & ICT & 

IMS 

Competitiveness & 

Capabilities 

Design principles & 

modeling 
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3.1 Service based business model 

 

A business model states how an organization creates, delivers, and captures values in terms of 

economic, social, cultural, environmental and other forms of values. According to Martin and 

Horne (1992), the transition of business models can be characterized by the offerings of product 

and/or service. Figure 2. shows the category of these offerings, including product-only, product-

oriented, service-oriented and service-only. This category explains that services are step by step 

added to the product to create values. The growing service intensity is often triggered by the 

growing technologies, changes in customer preferences and market conditions, and increasing 

competitions. Altogether, a new concept is constructed which is known as the service based 

business model. In addition to the economic benefits, integrating products and services is also 

identified to obtain environmental values (Baines et al., 2007; Kastalli and Looy, 2013; Windahl 

and Lakemond, 2006; UNEP – United Nations Environment Programme, 2002; Yang et al., 

2009). 

 

 

 

 

 

 

Figure 2. Offering constructed by Martin and Horne (1992) 

 

 

Back in the 1980s, the concept of integrating product and service has already been put into 

practices by the printer company “Xerox”. By integrating consumable supply with its products, 

Xerox maximized machine uptime and availability, as a result, the company acquired knowledge 

in its product development and received higher profits (Chesbrough and Rosenbloom, 2002; 

Chesbrough, 2010). Transformed from a company producing copier, printers and paper into a 

services led technology company, such as document management and fleet management, Xerox 

has differentiated itself as a solution provider. Today, 70% of Xerox’s revenues are created after 

the product sale. This transition has not been an accident but a result of focusing on customer 

values and continuous service innovations (Frank, 2010).  

 

Today, this service-oriented business transition is researched and studied in many terms, such as 

service innovation, servitization, service-oriented business, service based business model, 

industrial product service system (IPS
2
) and product service system (PSS). In this paper,  the 

terms of product service system and service based business model are used and, as mentioned 

earlier, defined as “a business approach to shift the focus of traditional businesses based on the 

design and sale of physical products to a new business orientation that considers functionalities 

and benefits delivered through products and services”. Figure 3 further explains the transition 

from conventional business approach towards service based business model. The top layer of 

figure 3 is the conventional business model, in which OEM offers products and spare parts to the 

customer. After customers purchase the products and spare parts, the ownership of the two 

remains with the customers. The activities in relation to the services after sale are very limited. 

Thus, minimum communication is required which causes a loss of life cycle information and 

knowledge that could benefit the manufacturers in product development and process design. 

Meanwhile, the increasing customer demands, rapid growth of technology and competition, 

increasing price of raw materials and environmental legislations are forcing manufacturers to 

Product only 

Product-oriented 

(products are 

dominant) 

Service-oriented 

(services are 

dominant) 

Service only 
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seek new ways to conserve their resources and innovate new strategies to add values to their 

existing products. 

 

 

 

 

Figure 3. Transition from conventional business to service based business model 

 

 

The bottom layer of figure 3 presents the service based business model, in which, the ownership 

of the product remains with the OEM, the function of the product or the result of performing the 

product use is delivered to the customer through a service organization. The activities and 

responsibilities are stated in the service agreements/contracts which are agreed by both the 

service provider and the customer. For example, the customer purchases mileage/tons/power 

instead of a truck/machine/gas-turbine over a period of time. Due to the increased activities and 

responsibilities, and the increased closed-loop flow of resources and information, the 

manufacturers are challenged with its capabilities and availabilities in delivering the services. 

For example, the capabilities can be infrastructure, organization and technologies, and the 

availabilities can be skills and adaptable products/parts design, which often correspond to the 

abilities in delivering the functions and achieving the service scope as well as customer 

satisfaction. 

Further, many manufacturers have only expressed their interests in transferring to this business 

concept, or have just started up this business approach but facing with many challenges. The 

middle layer of figure 3 indicates the transition from the conventional business to the service 

based business. In this stage, a range of services are added to the product through service 

agreements or provided to the customer when the customer requires. In the meantime, the 

ownership of the product still remains with the customer. But the communication need between 

the service organization and the customer is increased. On one hand, increased communication 

leads to improved service efficiency and responsiveness. On the other hand, manufacturers are 

able to acquire more life cycle information and knowledge to improve product development and 

process design. However, the problem remains at the sufficient collect, share and use of the 

information and knowledge. 
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Based on the understanding of the transition from conventional business model to the service 

based business model, the following section discusses the internal environment and external 

environment which enable manufacturers to adopt the service based business model. 

 

3.2 Environment for adopting SBBM 

 

Indeed, a number of use oriented service innovations have been found in manufacturing sectors, 

such as the sale of used machines, leasing agreements and power services provided by 

manufacturers of gas turbines (Baines et al., 2007; Stahel, 2006). In comparison to the 

conventional approaches which are based on the production and consumption of products, both 

manufacturers and their customers have expressed a preference in such service innovations that 

performance is defined and rewarded in terms of results achieved (Bartolomeo et al., 2003). 

However, Cook (2006) argued that the transition of the service based business model requires the 

company to map external and internal environment factors to the manufacturer and which 

influence the products and/or services it chooses to innovate (Cook et al., 2006). In this context, 

the environment factor means a number of identifiable elements in the physical, cultural, 

demographic, economic, political, regulatory, or technological environment that affects the 

survival, operations, and growth of an organization. 

 

3.2.1 External environment 

 

The implementation of the service based business model is influenced by a number of external 

environment factors. Cook (Cook et al., 2012) suggested three external factors including 

knowledge absence, environmental legislation and market conditions. Studies have shown that 

knowledge in the area of the service based business model is absent to many manufacturers and 

service providers even though they are aware of a trend to provide services as part of their core 

business. They have also expressed the need to acquire greater knowledge associated with the 

adoption and the anticipated adoption of the service based business model. Meanwhile, Cook 

(2012) argued that market conditions are found to be the most influential factors in the external 

environment that encourage manufacturers to adopt this concept. A number of market conditions 

have been found in this study, such as increasing sensitivity to cost, commoditization, a trend to 

relocate manufacturing activities in low costs locations, and increasing customer preferences for 

services.  

 

 

Moreover, Iden and Methlie (2011) proposed an environment framework which covers three 

aspects – market, manufacturing and general environment. The manufacturing aspect is related 

to the internal environment that initiates the manufacturers to innovate service strategies. The 

general environment indicates the external conditions that affect the society in general, including 

wage and trade regulations, taxation, intellectual property protection, economic growth, interest 

rate, demographics, technology innovation rate, technology impact on product offering, and 

environmental conditions (Iden and Methlie, 2011). While, the market environment is 

determined by basic demand, supply conditions and governmental regulations, the basic 

demands often cover customer value, price sensitivity, substitutes, method of purchase, service 

quality and user readiness. For instances, creating customer values means to target customer’s 

needs and satisfaction through innovations that aim to improve task execution (function), 
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enhance the ease of use (simplicity), make the service easier to obtain (convenience), minimize 

customer’s finance and physical risks (risk reduction), and facilitate recycling (environmental 

friendliness) etc. Price sensitivity, also mentioned by Cook (2012), indicates customer’s 

willingness to pay for new services when the degree of price sensitivity often varies from 

product to product and from customer to customer. Furthermore, competition as well as market 

entry barriers such as economics of scale and scope are also argued by Iden and Methlie (2011), 

which construct the external environment in which manufacturers are enabled to innovate service 

strategies.  

 

In general, many of these factors have been found in the previous studies, such as price of raw 

material, the price of capital equipment, customer demand, competition, and the laws, 

regulations as well as public and political pressures as they kept influencing the external 

environment overtime (Green et al., 1994). 

 

3.2.2 Internal environment 

 

While the external environment factors are forging a trend to encourage manufacturer to adopt 

the service based business model, manufactures also realize a set of attributes in their internal 

environment. As mentioned earlier, Iden and Methlie (2011) have proposed a set of internal 

factors in relation to manufacturing, which is further explained in the areas of business model, 

resources and capabilities. In the perspective of business model, the internal environment is often 

related to service value proposition, pricing models, costs, market segmentation, distribution 

platforms, new markets and new transaction structure. In addition to these strategic tools, 

manufacturers must acquire sufficient resources to execute the tasks. The resources often include 

tangible resources such as machinery and intangible resources such as information 

communication tools. Moreover, the efficiency of task execution is greatly affected by the 

manufacturers’ capabilities such as strategic capabilities, functional capabilities, operational 

capabilities as well as firm size and location. Today, many international manufacturing 

companies operate in a global scale with service points located in both developed countries and 

developing companies. Meanwhile, these global manufacturers have already acquired the 

capabilities to develop their product optimization tools and information management systems, 

whereas small and medium enterprises acquire limited resources on research and development 

with a focus on local markets. 

 

3.3 Availabilities and capabilities for adopting SBBM 

 

The availability and capability are crucial for adopting a new business approach. The availability 

refers to the available tangible and intangible resources, information, while the capability refers 

to the technologies, skills, information infrastructures, organizational structure and other 

infrastructures. Together with both, it is possible for manufacturers to adopt new business model 

while remain balanced with their current manufacturing capacity and customer relationships.  

 

In this section, the availabilities and capabilities required for the manufacturers are presented in 

four aspects; product, service, infrastructure and provider network. This framework is suggested 

in a previous study as in the service based business model, the offering is delivered through these 

four components (Lim et al., 2012). Mont and Plepy (2003) also pointed out that unlike in the 

simple product provision case; the customers become exposed to the infrastructure and provider 
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network, due to their tightened relationships with the manufacturers through the services. Table 1 

gives a description to each component which will be discussed in the later sections. 

 
Table 1. Four main components of PSS (Lim et al., 2012) 

 

Component Description 

Product Tangible commodities 

Service 
Intangible activities to achieve a certain range of desired outcomes 

(e.g., technical, informative, knowledge-related activities) 

Infrastructure 
Tools required to provide products and services (e.g., 

technologies, devices, communication systems) 

Provider Network PSS provider and partnerships (e.g. outsource repair, government) 

 

3.3.1 Product and service 

 

As Lim suggested, the services in the service based business model cover a range of intangible 

activities such as technical, financial, informative and knowledge-related activities (Lim et al., 

2012). The industrial services often focus on supporting installation and the use of core products, 

ensuring proper functioning of the core products, and performing activities based on the service 

agreements/contracts. In addition to a longer product life in comparison to consumer products, 

these core products are typically expensive devices and machinery that offer high levels of 

technological competences and capabilities. 

 

Table 2 gives an example of typical service offerings of industrial product portfolios (Kindström, 

2010). In addition to the service types presented in table 2, other industrial services are for 

example inspection, remote monitoring, repair, and financial consulting. The service agreements 

often cover one or more service types which depend on the company’s service scope, the 

customer demand, market conditions, and tax/legislation etc. 

 

As Table 2 suggests, the common service types are operational services, maintenance services, 

and capacity services. Operational services refer to the service tasks performed during the 

product use including supply, process, and operating/monitoring services. Maintenance services 

often include scheduled maintenance (inspection) and unscheduled maintenance (repair). 

Capacity services refer to continuous support on the supply/deliver of a capacity. Such services 

could be formed in a service agreement/contract. A service agreement/contract represents the 

basis of a business relationship between the service provider and the customer and provides an 

institutional framework within which right, obligations and responsibilities are regulated. 
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Table 2. Example of typical service offerings of product portfolios in the manufacturing industry (Kindström, 2010)  

 

Product portfolio Typical service type 

Industrial gas and related equipment Continuous supply and process services 

Welding equipment including industrial 

installations 
Retrofits and upgrades 

Outdoor products for professional use Support and service contracts 

Industrial pumps Monitoring and control services 

Mining equipment Processing consulting 

Aircrafts and aircraft structure Maintenance contracts 

Heavy vehicles Maintenance contracts 

 

 

The service types can also be realized in Tukker’s classification of the product service system 

(Tukker, 2003), in which the product service system are classified as product-oriented, use-

oriented and result-oriented. Product-oriented is when a product is purchased and owned by the 

customer while the product-related services are attached to the product itself. Such services are 

for example, repair, maintenance and upgrade. Use-oriented services are typically product rental, 

leasing, sharing and pooling. The OEM/service provider no longer sells the product, but only its 

usage and functions. Further, result-oriented is when service is performed by the OEM/service 

provider, the customer does not own or use the product, but only receive the functionality or 

result that is stated in the service agreements/contracts (Tukker, 2003). Using Tukker’s 

classification of the product service system, Figure 4 illustrates the transition of responsibilities 

and complexity in PSS (Erkoyuncu et al., 2013). In this figure, the “uncertainties” indicates ‘the 

difference in the amount of information that is required to perform a task and the amount of 

information already possessed by the firm’ (Galbraith, 1973). In another word, information 

communication need continuously increases as the service intensity increases. Such 

communication need can be achieved by developing new technologies to optimize the machine 

efficiency, waste reduction and resource recycling, better communication between design 

engineers and product engineers, developing new tools to increase responsiveness to the 

customers as well as the communication among stakeholders. 
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Figure 4. Transition in responsibilities and complexity in PSS (Erkoyuncu et al., 2013) 

 

 

Moreover, as this figure shows, when the product is dominant in the total offering, the 

responsibilities that manufacturer must perform after the sale of the product is lower, the 

technologies and processes required is less complex and the needs for communication is 

minimal, and thus it is easier to meet the customer demand. As the business transforms from the 

sale of the goods to the use of product to delivering functionality, manufacturers must acquire 

better knowledge and information of their products over the whole life cycle. Due to the 

increasing complexity in technology, environment, processes, supply network interaction and 

meeting customer values, sufficient tools must be acquired to manage this information and 

knowledge. 

 

3.3.2 Infrastructure 

 

The infrastructures are the technological and organizational structures required to facilitate the 

operations to deliver the products and services. Neely (2008) pointed out that increasing service 

intensity can cause negative financial outcomes unless the business processes is redesigned 

substantially, thus, it is necessary to optimize the operating structure of the company to adapt the 

service based business strategies. In this context, the information infrastructure ranges from 

devices, such as phone, e-mail and internet, to information communication tools and information 

system, such as product life-cycle management (PLM) and customer relationship management 

(CRM) that enable the transmission of information among OEM, service provider and customer. 

This will be further discussed later in this chapter. Johnson and Mena (2008) also pointed out 

that effective management of the supply chain is required which can provide real-time 

information in order to be more responsive. 

 

 

 

 

Result oriented (e.g. 

capacity contract) 
 

 

Use oriented (e.g. 

contracting for 

availability) Product oriented 

(e.g. spares 

delivery) 

High 

Low High 

Low 

Complexity: technology, environment, processes, meeting customer value, 

supply network interaction 

E
q

u
ip

m
en

t 
re

sp
o

n
si

b
il

it
y

: 
li

fe
 

cy
cl

e 
o

ri
en

ta
ti

o
n
 

Uncertainties triggering challenges in 

transforming business model 

Product 

content 

Service 

content 

Service provider’s perspective of product service system 



  16 

3.3.3 Collaborative communication network 

 

The implementation of service based business model requires a new collaboration network apart 

from the provider network, which consists of OEM, service provider, partnerships and 

customers. This is argued by Kohtamäki (2013) in a recent study, that service based business 

model requires higher network capabilities, such as network coordination, partner knowledge 

and internal communication, where partner knowledge and internal communication plays an 

important role in facilitating knowledge management through the product use and ensuring it 

corresponds to the customer needs (Kohtamäki et al., 2013; Windahl and Lakemond, 2010). In 

another word, leveraging information communication and product-service integration is 

identified and researched as avenues for improving the life of products (Schweitzer and Aurich, 

2010; Durugbo, 2011), and enable manufacturers to retain a balance between their core product,  

manufacturing operations and growing service intensity (Windahl and Lakemond, 2006). The 

realization of information retrieval processes represents the basis for a continuous improvement 

of both product and service offerings as well as corresponding processes and resources by 

complementing the already existing knowledge of the manufacturer (Brissaud and Tichkiewitch, 

2001).  

 

3.4 Information communication and management 

 

In this section, three questions are answered using concepts and theoretical knowledge from the 

literatures in the area of information communication and management; “where to capture the 

information?”, “what information needs to be captured?”, and “how to capture, use and share the 

information?”. 

3.4.1 Product life cycle in SBBM 

 

A number of studies in relation to information and knowledge in the service based business 

model aim at capture, model and share these information effectively, also known as knowledge 

management (Zhang et al., 2012; Baxter et al., 2009). The previous researches classified the 

information in two manners. Baxter (2009) classified the information as design knowledge, 

manufacturing capacity knowledge and service knowledge. Design knowledge is ideally 

captured through the whole product life cycle to improve the product development and process 

design. The manufacturing capacity knowledge refers to production capacity knowledge, 

organizational strategy, and operational/machine capacity knowledge. The service knowledge 

takes account of service related information. Pahl (2007) suggested the product life cycle for 

knowledge management and reuse include market needs, product specification against customer 

requirements, design concepts, detail design, production preparation, production, 

marketing/sales, service, recycling/disposal. 
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Figure 5. Information and material flows in the service based business model 

          

Figure 5 presented the product life cycle in the context of the service based business model. The 

services such as maintenance and repair are provided throughout the product use. In the 

traditional business approach, the information and material flow is an open loop which starts 

from resource to design to manufacturing to sale. As services are added to the product and 

increasing environmental regulations forcing manufacturers to take responsibilities in goods 

disposal, the value chain extends downstream with a preference to integrate services with the 

products. A fracture of information is collected through information communication technology 

(ICT) tools such as web-based customer feedback and computer-aided software in the products 

and service technicians. Whereas in the service based business model, remanufacturing and 

product/parts buy-back/take-back as well as leasing are found in companies’ servicisation 

strategies, and knowledge reuse is researched as a modelling tool to assist the management of 

information and knowledge. 

 

3.4.2 Life cycle information and knowledge 

 

The previous section suggests “where” to capture the life cycle information/knowledge; the 

question is then “what” information to capture. “Key figure” is a concept proposed by 

Schweitzer and Aurich (2010) in the context of PSS, in which, defined as “information that 

allows a qualitative and quantitative description of circumstances and facts in a concentrated 

way”. In the manufacturing context, key figure can also be related to the key performance 

indicator (KPI). These indicators are often related to the life cycle information and knowledge in 

terms of products and services as well as their mutual interrelations (Reichmann, 2001). Table 3 

is an example of some life cycle information in three life cycle phases – purchasing, usage and 

disposal.  
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Table 3. Key figures in context of PSS product and service component (Schweitzer and Aurich, 2010) 

 

Apart from design adaptability which helps the manufacturer reuse the existing design and 

manufacturing equipment that often cost less than create new designs and new equipment, 

product adaptability allows the users to utilize the same product to achieve various functions or 

to enhance its performance by replacing with different functional parts or upgrading existing 

parts (Li et al., 2008; Gu et al., 2004). The adaptability of product plays an important role in the 

service based business model, for instance, the manufacturers recycle vital parts for 

remanufacturing at the end of product use/life. As the challenges in parts design increases, it is 

crucial to gather sufficient information in terms of work conditions and failures. Meanwhile, 

Table 3 lists a number of service key figures in relation to service availability and service 

efficiency. For example, service availability refers to service hotline for trouble-shooting and 

financial consultant while service efficiency refers to mean time to repair and the reaction rate 

for technical services. Both can be improved by developing technical tools and increasing 

knowledge sharing among the service units and with customers.  

 

Furthermore, Weber and Thomas (2006) classified two groups of key maintenance performance 

indicators – maintenance process and maintenance result. According to Weber and Thomas 

(2006), maintenance process indicators monitor if the tasks performed will lead to an expected 

outcome, while maintenance result indicators monitor if an outcome has been achieved. For 

example, key maintenance performance indicators contain information that can be collected 

directly in the maintenance process, such as number of unplanned maintenance interventions, 

number of shutdowns, unscheduled maintenance downtime, number of work order requests. As it 

is apparent, the use of maintenance information can benefit the product-service offering in many 

areas – improve proactive working, increase the effectiveness of carrying out tasks in service 

points, increase the effectiveness in maintenance planning as well as reduce idle time, knowledge 

reuse in product development and process design, reduce total cost, and create safer work 

environment. 

 

 

 

 

 

 

Lifecycle phase Product key figures Service key figures 

Purchasing 
Overall equipment effectiveness 

Adaptability of product 

Availability of a service hotline 

Extensiveness of consulting 

Usage 
Quality rate                                             

Total effective equipment performance 

Mean time to repair            

Reaction rate (technical services) 

Disposal 
Reconditioning costs                             

Scrap value 

Availability of technical advice 

(trade-in) 
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Table 4. A summary of key maintenance performance indicators (Weber and Thomas, 2006) 

 

No. Of shutdowns

availability

No. Of safety, 

health & 

environment 

incidents

maintenance cost 

per unit product

overall equipment 

effectiveness

Maintenance process indicators Maintenance result indicators

% maintenance 

cost over sales 

revenue

No. of unplanned 

maintenance 

interventions 

mean time between 

failure

% work order 

assigned for 

rework

% work order in 

backlog

mean time to 

repair

Safety & 

environment
Cost effectiveness

unscheduled 

maintenance 

downtime

scheduled 

maintenance 

downtime

% maintenance 

cost over 

replacement value

Work 

identification

Planning & 

scheduling
Execution

Performance 

effectiveness

Key maintenance performance indicators

% maintenance 

cost over 

manufacturing cost

% available man 

hrs used on 

proactive work

No. Of work 

order requests

% work order 

with due date 

compliance

% scheduled man 

hrs over total 

available man hrs

breakdown frequency

 

 

 

3.4.3 Information communication technologies 

 

In the above-mentioned literatures, the information and knowledge associated with the service 

based business model is classified in a life cycle manner, including both qualitative and 

quantitative information. Further, the quality and availability of this information and knowledge 

is considered as a prerequisite for effective communication among all players in the value chain. 

In this context, information quality refers to the completeness and reliability as well as the 

frequency of updates (Belvedere et al., 2013). Valeria conducted an empirical study, in which, 

information communication technologies’ (ICT) impacts on value creation, offering 

improvement, process standardisation and responsiveness are extracted, analysed and validated. 

A number of impacts in the business improvements and innovations from the previous studies 

are listed in Table 5. These information communication technologies vary from the most feasible 

tools such as mobile and internet, to some of the most common IT tools; computer-aid software 

and RFID, to the very popular information management system, PLM and ERP, as well as the 
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increasing application of remote monitoring. Together with Valeria’s findings, it is clear that 

leveraging ICT has positive effects from two aspects. On one hand, for companies interested in 

adopting service oriented strategies, leveraging ICT to enhance their after-sale services requires a 

redesign of operating process that aims at standardising process and increasing responsiveness. 

On the other hand, for companies already adopted service oriented strategies, further leveraging 

ICT can help create new service components. 

 

Table 5. A list of information communication technologies enabled business improvements and innovations 

 

Information communication technologies Business improvements and innovations 

Product lifecycle management (PLM)  Enable designers to store and share documents and related 

information, avoiding errors and redundancies in the 

innovation process (Young et al., 2007) 

 

Web-based customer questionnaire  Reduce the complexity of data collection, aggregation, and 

analysis in conducting a Quality Function Development (Chen 

and Yang, 2004) 

 

Wireless access to digital products  

 

Widen the range of alternatives in product offering without the 

constrains of locations and time (Fisher, 2004) 

 

Automated call centres, web-based supply chains, 

wireless communication for scheduling, on-site 

support, field repair feedback  

Improves the in-field services performance, reduce downtime 

(Simmons, 2001) 

 

 

Remote monitoring 

 

 

Enable predictive maintenance without direct contact with the 

client (Brax and Jonsson, 2009) 

 

Radio-frequency identification (RFID) Improving the supply of spare parts for industrial machinery 

(Cheng et al., 2010), shop floor planning, execution and control 

activities (Zhang et al., 2011) 

 

Enterprise Resource Planning (ERP)  Process automation, stardandardisation, local innovation 

(O’Leary, 2000; McAfee and Brynjolfsson, 2008) 

 

Computer-aided-design/computer-aided-quality 

systems  

 

Support design and inspection activities, increase product 

quality, minimize development time, reduce manufacturing 

costs (Mbang and Haasis, 2004) 

 

Decision-support systems  Increase the effectiveness in the scheduling process 

(Gunasekaran and Ngai, 2007) 
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However, there are knowledge gaps regarding the information requirements needed for adopting 

the service based business model (Tan et al., 2010; Kohtamäki et al., 2013, Lockett et al., 2010). 

By using the above concepts and theories, it is possible to design the questionnaires for the case 

study and categorize the information in a manner that the information is generated throughout 

the product life cycle. As Schweitzer and Aurich (Schweitzer and Aurich, 2010) argued, all 

partners in the information network have to support the processes of information gathering and 

analysis with the objective of forwarding the information immediately to the appropriate 

organizational units.  

 

By using suitable information communication tools and management systems, the process of 

information gathering and analysis can then start with identification of information from internal 

communication with organizational units and external communication with customers. This is 

followed by gathering information from service technicians and service units in terms of how the 

product is used and how the service is delivered. The information is then analysed and examined 

whether it can be used for further purposes or if the information only has statistical 

characteristics. Finally, the information is allocated for further processing within the organization 

units and for feedback to the customers (Schweitzer and Aurich, 2010). According to this 

information gathering process, in this research, the identification of the internal information is 

focused on the communication between the OEM and OEM service providers. The identification 

of the external information is focused on the communication between the OEM service provider, 

outsourced service provider/local dealer and the customer. The questionnaires are designed with 

open questions in relation to what types of products and services are offered, how the service is 

delivered, how the product is used and what happens at the end of product use/life. All 

information gathered will be validated and analysed using the theoretical knowledge and 

methodology discussed in this thesis. 
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4 CASE STUDIES 

 

4.1 Case study comparative analysis 

 

As mentioned earlier, the purpose of this research is to gather knowledge about the information 

requirements for adopting service based business model. To fulfil this purpose, two Swedish 

manufacturing companies were chosen to carry out the case studies. Company A is a leading 

manufacturing company in providing services using service based business model and Company 

B focus on conventional business approaches and expressed its serious interests in shifting 

towards service based business models. Two semi-structured interviews were conducted with 

each case company through the aids of questionnaires and recordings. The information gathered 

gave insights of organization and information structures of both companies in providing their 

products and/or services (Figure 6).  

 

 

 
Figure 6. Organizational structures and information flow in case companies (arrows indicate direction of 

information flow) 

 

 

Figure 6 presents the organization structure and information flow of the two case companies. The 

organization structures are displayed to emphasize the service functions, therefore, constructed 

with OEM and service organization and the customer. This is motivated by the observation and 

information gathered through the interviews, that both case companies’ strategy lie in delivering 

optimal services to their customers. The services are delivered mainly through the service 

organization with the collaboration of the manufacturer (OEM) and the customers. The function 

units in delivering the services are further defined within the service organization. Figure 6 also 

visualizes the information flow by using the arrows. It is apparent that the information 

communication in company A is more complex compared to company B. The information 

communication needs are distributed through three service functions (service point, mobile 

service point, call centre) in case company A. Each function has its responsibilities in gathering, 

Case company A 

 

Customer 

(Function) 

 

Case company B 

 

OEM 

(Product/ 

Spare 

part) 

 

Service 

organisation 

 

Workshop 

(Repair/ 

inspection) 

Customer 

(Tangible 

product) 

 

Service 

point 

Mobil 

Service 

point 

Call 

center 

OEM 

(Product/ 

Spare 

part) 

 

Service 

organisation 

(Full service)  

 



  23 

storing and sharing the information. This figure does not include the information communication 

between the OEM service points and outsourced workshops. However, from the interviews, it is 

apparent that the information communication between the service points or workshops takes 

place in both companies. Even though the education level of the operators is not always high, 

which creates barriers in communication, company A’s call centre acquires sufficient language 

skills for all regions to overcome this communication problem. Meanwhile, the information 

sharing between OEM service providers and outsourced service providers is also not shown in 

Figure 6 as both service organizations visualize in-house service functions. This information is 

often limited and standardized, such as workshop history and warranty declare history. Table 6 

shows company A’s and company B’s current business approach. 

 

 
Table 6. Summary of Company A’s and Company B’s organization structure and information flow 

 

 Case Company A Case Company B 

Business model Service based business model Conventional business model 

Ownership of product OEM Customer 

Service Functionality 
Maintenance/repair (full service 

contract) 

Service Cost Function (e.g. capacity) Service (per man hour) 

Service organization 
Workshop/Mobil service points 

(24 hrs.) 
Workshop 

Information flow Functionalized Centralized 

Information communication Improved/smoothed Poor 

Problem Lack of information sharing 

 

 

In the case of company A, the ownership of the products remains at OEM. Instead of paying for 

the product, the customers pay for certain function (e.g. capacity) under the contract period. To 

meet the functional needs of customers, company A established a sophisticated service 

organization and aims to provide optimal services at all time. In this service organization, parts 

of the services are extracted from the service points/workshops, which is shown in Figure 4 as 

mobile service point and call centre. Mobil service points and call centre provide trouble-

shooting for emergency breakdowns around the clock which leads to increasing responsiveness 

and customer satisfaction. On the other hand, the mobile service and call centre enable more 

efficient planning for unscheduled maintenance at the service points through improved 

information communication and sharing. Furthermore, if the functional needs are not met as 

agreed in the contracts, OEM is penalized with compensation to the customers. Such strategy 

requires a higher level of information communication.  To achieve this, proper and efficient 

information management system must be in place, and the information required must be 

identified, gathered and shared to all parties whenever and wherever it is needed.  

 

In the case of company B, the organization structure is commonly implemented in the 

conventional business model. Product is the main focus and the ownership of the products 

remains with the customers. In addition to the product, the customers can acquire maintenance 

and repair services through full service contract. This contract is signed between the customers 

and OEM affiliated service organization. In case of failure, the service organization is 

responsible for repair and is paid per man hour spent on fixing the problem. Moreover, through 



  24 

interviews, it is identified that the industry nature and working environment obtain high risks in 

causing incidents and breakdowns. Therefore, the workshops must acquire more comprehensive 

information for their on-site and in-house services as well as feedback to OEM for product 

development. However, since all services are provided by workshops, all information 

communication regarding the services is centralized in the workshop. In addition to this, 

company B has minimum information management system required for providing maintenance 

and repair services. As a result, information management is identified as a barrier for company B 

to shift towards the service based business model. 

 

Even though the two companies have different infrastructures in terms of organization structure 

and information management system, both companies have expressed problems in inefficient 

supporting services, and difficulties in matching the optimal uptime. Problems that are 

mentioned by the two companies are, for example, that information required is not identified, 

lack of standardized mechanism collecting all needed information, inefficient communication 

and limited information sharing among OEM, service units and customers. By using a hierarchy 

tree structure, the interview data was summarized into key points and reconstructed its 

connections with the research questions which are presented in the next section. 

 

4.2 Case study inductive analysis 

 

Questionnaires used in the semi-structured interviews are listed in the Appendix (A, D, and F), 

and summaries were made from the interviews and are listed in the Appendix (B, C, E and G). 

Figure 7. shows a hierarchy tree structure which has been used to analyse the correlation 

between the interview summaries and the research questions. The figure listed a number of 

external factors and internal factors that drive OEM to adopt the service based business model. It 

also indicated the organizational structure in delivering services, in which, a set of summary 

points are grouped under four life cycle phases; contract, operation, maintenance and end-of-

life/use. Moreover, the interviews indicate an increasing need for information communication 

among stakeholders and its important role in facilitating information and knowledge as well as 

skills and technologies. The summary points are categorized into two groups; information 

communication between service organization and the customers, and the information 

communication between service organization and OEM. Each group is divided to information 

channels, types of information, and the associated challenges. Finally, Figure 7. shows the 

barriers and future goals which are expressed by OEMs to shift towards become a service 

provider. For more information regarding to the questionnaires and interview summaries, please 

refer to the Appendix.  
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Figure 7. Summary of key points from the interviews in a hierarchy tree structure 
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5 INFORMATION REQUIREMENTS FOR SBBM 

 

5.1 Information requirements 

 

Based on Figure 7. and the product life cycle knowledge from the literature study, a guide to 

information category was created (Table 7) for adopting the service based business model. This 

table consists of three life cycle phases: contract, operation and maintenance. It also indicates 

four information users: OEM, OEM service provider, outsourced service provider and the 

customer. The highlighted blocks under the contract phase indicates that the each individual 

contract is formulated between the service provider (OEM SP or local dealer) and the customer, 

while the OEM headquarter does not participate in formulating the service contracts. The 

highlighted blocks under operation phase indicates that the product can be operated by the 

customer or the service provider due to variation of service agreements. It also suggests that the 

information gathered under this phase can benefit the OEM in product development. The 

highlighted blocks under maintenance phase indicate that both scheduled maintenance and 

unscheduled maintenance require information communication from service providers as well as 

customers. Meanwhile, this information can also benefit the OEM in product development. In 

the following sections, the information requirements for adopting the service based business 

model are categorized and discussed under each life cycle phase. 

 

Table 7. A guide to information category for service based business model 
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5.1.1 Contract information requirements 

 

In the conventional business the contract is no doubt one of the important steps for offering 

additional services, building a strong customer relationship and fulfilling the customer demands. 

Due to the ownership of the product passes from OEM to the customer as a contract is signed, 

the contract information requirements often consist of the properties of the product, use and 

maintenance procedures, costs, warranties and other after-sale services. The product related and 

use related information is important for the customers as customers are responsible for the 

product from the product use to the product disposal. 

 

In comparison to the traditional way of selling, more information requirements need to be taken 

into consideration in the service based business model (Table 8). As it is apparent, the contract is 

not only about the product and warranty, but becomes much more complex. It is important to 

understand the service scope for OEM, service providers and the customers, as it contributes to 

the design of service offerings and the formulation of a service agreement. The service scopes 

varies in cases whether the offer is a bundle of product and services or only functions of the 

product, and whether the operation is service provider’s responsibility or the customer’s 

responsibility. As for manufacturers offer integrated product and services, the contract 

information requirements often cover warranty related information. Insurance is also clarified 

during the design of a contract. Customers may purchase insurance from the manufacturer or 

purchase from an established insurance company. In terms of product related information, 

although OEM often does not interface between service provider and customer in formulating a 

service agreement, OEM should provide all product-related information to the service provider 

first hand and update continuously. The service provider should be also able to provide and use 

any information needed for negotiating a contract with the customer.  

 

As the customers understand the contract requirements and product-related information, the 

customer demands are proposed and a customized contract is created. In this contract, the 

contract requirements are stated, the responsibilities for the service provider and the customers 

are clarified, product related as well as operation related documentations are provided, 

maintenance/inspection schedules are planned, and the cost for the product and/or services are 

calculated. In addition to the quality of the products and the types of the service offerings that 

capture the customers’ interests, customers are mostly concerned about the costs. For example, 

in a maintenance agreement, the costs often refer to repair cost (e.g. per man hour) and 

settlement (e.g. penalty) if an agreed operating hour is not acquired. In a capacity contract, the 

costs of services are paid before the leasing period, or monthly under the leasing period as the 

customer with limited margin may prefer to pay monthly. The costs of services also vary from 

the markets due to local tax regulations and competitions with the local dealers/third parties. Due 

to the market maturity, customer preferences, and customer acceptance towards paying for 

services in advance instead of paying when acquires, it is a learning process for both OEM and 

service provider to innovate the most feasible service offerings and leverage the capabilities to 

execute the service tasks efficiently. 
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Table 8. Example of contract information requirements for service based business model 
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Contract  

requirements 

  
understand the service scope understand the service scope understand the service scope 

  

  understand the warranty 

coverage 

understand the warranty 

coverage 

understand the warranty 

coverage   

  extend warranty extend warranty extend warranty 

  understand the insurance 

coverage 

understand the insurance 

coverage 

understand the insurance 

coverage   

Product related 

information 

mean product life time maximal uptime maximal uptime maximal uptime 

maximal uptime version/upgrade version/upgrade version/upgrade 

version/upgrade spare parts book spare parts book spare parts book 

spare parts book maximal capacity maximal capacity maximal capacity 

maximal capacity product installation (hardware & 

software) 

product installation (hardware & 

software) 

product installation (hardware & 

software) product installation (hardware 

& software)       

Forming  contract 

  
fulfil contracting requirements fulfil contracting requirements fulfil contracting requirements 

  

  warranty period/coverage warranty period/coverage warranty period/coverage 

  operating responsibility operating responsibility operating responsibility 

  maintenance schedule maintenance schedule maintenance schedule 

  documentation documentation documentation 

Cost 

  tax/local regulations/policies tax/local regulations/policies tax/local regulations/policies 

  pay per man hour/capacity pay per man hour/capacity margin 

  penalty penalty insurance 

      pay per man hour/capacity 
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5.1.2 Operation information requirements  

 

As the contract/service agreement is signed between the service provider and the customer, the 

responsibilities for operating the products are also agreed between the two parties. In the 

conventional business where the customer operates the product, the information regarding the 

use and conditions of the products are usually lost or difficult to gather for OEM. On one hand, 

the information technologies tools installed in the product are not sufficient enough to gather all 

information needs. On the other hand, the customers are not aware of the information or are 

reluctant to share information with the service provider. Whereas, in the service based business 

model, more information can be channelled back through service technicians on site or online 

monitoring through satellites.  

 

Table 9. categorizes the information regarding the operation of the product by the customers and 

by the service providers. In the case that the product is operated by the customers, it is always 

expected from the service provider that the customers operate according to the manuals and 

procedures/regulations. This is to reduce the lead time in identifying the responsibility of a fault 

and examine the causes of failure. During the operation, the service providers often act as a 

trouble-shooting tool to assist the customers. However, in the case where the service providers 

operate the products for the customers, the information communication level increases. For 

example, when the service technician operates the product on the customer site, the technician 

may acquire better knowledge and information related to the use and conditions of the product. 

While, when the service technician operates the product using remote monitor, sufficient 

communication with the customer site is necessary to prevent the loss of information. In either 

case, service technicians must obtain better knowledge and skills in terms of, the dynamic 

behaviours of the working environment and operating conditions as well as the technologies to 

execute the services or tasks. In another word, information in regards to trainings should be 

attainable by the service technicians or the customer. Further, case company B also pointed out 

that, “In addition to operating skills, the operator needs to acquire deeper knowledge in how the 

product works, causes of breakdowns in order to optimize the operation. And this information, 

such as types of failure and its possible solutions, need to be available to share by the customer 

or the operator in some kind of supporting system.” The information requirements listed in Table 

9. not only contributes to the operation performance and tasks execution, but also has positive 

effects on maintenance and repair. This is pointed out by the case company A, as “the future of 

online information is to read the operating status and conditions overtime, so that before the 

next scheduled maintenance, service units can inform the customer if there is anything that worth 

checking or repairing”. 

 

As leveraging the information requirements can improve the operation performance and enable 

preventive work for parts repair, some of this information can also be channelled back to OEM 

for product development to create competences, such as program optimization, new technologies 

development, parts failure risk evaluation and parts design. Manufacturers are often interested in 

acquiring information in relation to how the product is used, such as the utilization of the 

product, operating hours, critical operating conditions, spare parts and lubricants needs etc. 
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Table 9. Example of operation information requirements for service based business model 
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5.1.3 Maintenance information requirements 

 

In the traditional way of selling, scheduled maintenance is often provided to the customer while 

unscheduled maintenance and repair are often external services that the customer acquires when 

a failure occurs. Manufacturers are developing technologies to upgrade their products with 

programs that aim to record the conditions overtime. This information can then be used when the 

product arrives at the service station for scheduled maintenance and inspection. It can also help 

the service technicians identify the causes of failures/errors. However, not all manufacturers 

have developed such technologies to capture information in real-time. Therefore, in the case of a 

failure/breakdown, the customer can take evidences such as pictures or recordings on the site, 

which are valuable information to the service technicians when the product arrives at the 

workshop. But often, the customer has no obligation to do so, and the lack of information often 

leads to inefficient planning and tasks execution at the workshop.  

 

In comparison to the traditional product selling, the communication and relationship between the 

service provider and the customer are enhanced through contract/service agreement. As the costs 

of the services are already paid in advance either before the leasing period starts or monthly 

under the leasing period, the customers are only interested in the uptime and the results. This is 

where a compensation/penalty is paid to the customer if OEM fails to upkeep an agreed 

operating hours. However, in many large manufacturing companies, technologies are developed 

that enable real-time information capturing, online monitoring and trouble-shooting. Further, in 

order to adjust to the operation processes, internal restructuring is often required. Table 10 

summarized the information requirements needed for maintenance and repair services. The same 

information communication needs from conventional business can be applied to the scheduled 

maintenance in the service based business model. Moreover, under the leasing period, the 

customers are expected to follow a proper maintenance schedule. Spare parts book and 

consumables are available at the service points/workshops that the customer can acquire from the 

service provider directly. Workshop history must be available to the service technicians and is 

often shared by OEM service provider and the outsourced service provider. Feedback from the 

customers is considered as compliment for both scheduled maintenance and unscheduled 

maintenance. Furthermore, during the leasing period, the customer often cannot upgrade the 

product. When the leasing contract ends and the customer want to formulate a new contract, 

information in regards to upgrade become sufficient. 

 

The efficiency and responsiveness of the service provider are also greatly reflected in the case of 

failure and breakdown. Multiple trouble-shooting tools can be implemented to optimize the 

services, such as conversation with service technician through mobile service, possible 

emergency solution sharing, and remote monitoring. By using these tools, it is possible to 

determine if the problem can be fixed at the customer site. The service provider can then send 

technicians to the field. The information required is, for example, customer’s location and 

symptoms of failure. If workshop repair must be arranged, the service provider also wants to 

know the customer’s location to send the customer to the nearest workshop or contract dealer. If 

the repair is planned at any OEM service provider, the workshop history can be easily shared 

through OEM’s internal information system. Whereas, if the repair is planned at another contract 

dealer, the workshop history and warranty declare history must be shared by the OEM service 

provider. When the product arrives at the service station, the information is often available in the 

product installed programs. However, the customer feedback is also appreciated if available, 

such as failure symptoms, faulty operations, photos and recordings. From the moment a failure 
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happens to the moment the product is being repaired at a station, lead time is caused under 

various circumstances due to poor communication and lack of information. It is evident that both 

case companies have expressed the needs to improve the capture and use of information, and to 

increase the availability of this information. 

 

Table 10. also suggested a number of information valuable for product development. There is a 

need to increase the awareness of channelling information back to OEM, as manufacturers have 

expressed that many information are lost when arrive at OEM. The information in relation to 

failure/breakdown contributes to parts design and program development to reduce the risks of 

failures and detect before the failure occurs. The information in relation to the performance of 

product and maintenance tasks contributes to adaptable part designs to enable the take-

back/recycle of parts/products for remanufacturing. Large companies often have their own 

information management systems to collect this information but have expressed the need to 

minimize and standardize the mechanisms. By using the information requirements, it is possible 

to identify what information to gather, who is responsible to generate the information and where 

this information should be shared. The next step is to identify the links and correlations between 

the information, determine a feasible way to visualize the information to users, export/import the 

information from one platform to another platform, and updated this information continuously. 
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Table 10. Example of maintenance information requirements for service based business model 
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parts available workshop history   

workshop history     
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failure symptoms failure symptoms failure symptoms   

possible failure cause possible failure cause possible failure cause   

temporary solution temporary solution temporary solution   

workshop history workshop history workshop history   

parts available parts available parts available   

installed software data installed software data installed software data   

 



  34 

5.2 Value propositions using information requirements 

 

The above categories list a number of information that contributes to the product development. 

The realization of sufficient information gathering and sharing can create values in many other 

aspects. A number of value propositions are identified from the case studies, but can be generally 

applied to many manufacturing industries. 

 

Reducing downtime in performing services and increasing responsiveness between service 

provider and customer: 

 Operating conditions and failure symptoms from the customer during the product use 

phase are valuable information for service provider to identify failure causes and possible 

solutions at the operation site, and who is responsible for the failures in the case of 

warranty declare. 

 Possible solutions on-site from the service provider can be stored in database and shared 

with customers via internet, and consulted with the service technician via the phone. This 

may lead to more effective and preventive operations. 

 

Economical aspect: 

 Failure risk evaluation and workshop history have financial benefits for the customer in 

terms of reducing the risks of failure and trading off between parts repair and new parts. 

 Warranty declare history can be shared when the product has to be repaired at a third 

party service provider to reduce the loss for the customer and improve the relationships 

with the customers. 

 

Product development: 

 Product related information, such as operating hours, how the product is used, failures 

related information, performance program data that installed in the products, parts 

wear/tear, and customer feedbacks are beneficial for product development. 

 

Service innovation and strategy development 

 Parts availability is valuable information that helps OEM and service providers to obtain 

the balance among supplier relationship, service efficiency and customer relationship in 

the service innovation. 

 

Today, manufacturers in transition towards become service provider are facing great challenges, 

many of which are associated with service innovation. From the cultural perspective, it is crucial 

to increase customer awareness in the service based business model concept. From the 

engineering perspective, the challenges remain the same for manufacturers to develop and 

optimize their products and processes. However, as services such as remanufacturing added to 

the product, design and manufacturing must incorporate with new strategy in order to reduce the 

costs for remanufacturing. Undoubtly, the successful implementation of service based business 

model is distinctively reflected in the service efficiency and the customer satisfaction. 

Manufacturers have identified information communication as a leverage to adopt this business 
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approach. In addition the value propositions mentioned earlier, some future goals have been 

expressed by the manufacturers, such as maximizing parts availability and ordering spare parts 

through information system automatically rather than base on workshop manager’s opinion. 

Both can be achieved by improving information availability and developing better tools to 

channel this information to OEM in “real time”. In fact, in order to improve information 

availability, manufacturers must first understand what information requirements are needed and 

identify these requirements before investing large amount of resources on developing new 

information communication technologies. Although it is inevitable that the interfaces are quickly 

developed as more local markets are opened up for opportunities, manufacturers have the same 

goal to minimize and standardize the information communication mechanisms in the future. 

With the information requirements in hand and sufficient tools developed, all stakeholders must 

collaborate in providing and sharing the information in relation to each stakeholder’s role in the 

service based business model. It is then possible to create a positive loop of feedbacks and 

design spaces for the implementation and optimization of the service based business model.  
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6  DISCUSSION AND CONCLUSIONS 

6.1 Discussion 

 

This case study is an ongoing research which at this point involves two Swedish manufacturing 

companies. Not all findings are listed in the categories. On one hand, it is not possible to list all 

details under one subject. On the other hand, the interviews did not investigate all details for all 

subjects and the respondents did not always have the information requested. For example, “under 

the service scope” (Table 8) indicates the scope of service agreements which is the foundation of 

a service contract. It gives clear direction of the services that the customer expects to receive. It 

often includes the services or tasks, condition of payments and settlements (e.g. penalty). 

“Repair planning” (Table 10) is another example that both Company A and Company B have 

expressed the needs for more efficient information communication, but not much information 

were obtained in terms of which mechanism is used for repair planning, and what tasks are 

planned before the product arrives at the service station. However, the case studies are presented 

with comparative and inductive analysis and a set of information categories are created for the 

shift and start-up of service based business model in the manufacturing industries. Based on the 

case analysis and results, the pre-formulated research questions are discussed as follow. 

 

6.1.1 Research question 1 
 

Research question 1: why are manufacturers interested in adopting service based business 

models? 

 

Besides, the motivations in conserving resources and reducing environment degradation, 

manufacturers are interested in generating more profits and creating more values throughout the 

product life cycle while managing the resource and waste consumption. As for a conventional 

manufacturer, value is created as the product is purchased. Today, many manufacturers have 

stepped up and increased the value of the product by adding service contents to their product. 

These services are mostly known as maintenance and repair. Such services can be both in-house 

and outsourced, where one or more services can be formulated into a service agreement between 

the customer and the service provider, such as regular inspection and yearly maintenance. Other 

service contents, such as repair, can be acquired by the customer when a breakdown occurs. 

These after-sale services certainly have increased the profits and the values of the product as 

well as improved the relationship with customers. However, this customer relationship is still 

limited due to limited service contents, and the knowledge is limited since not much information 

is acquired in terms of how the product is used. 

 

Motivated by this transition from traditional product selling to after-sale services, some 

manufacturers have further expanded their service contents. This is done by optimizing the 

maintenance and repair agreements/contracts, and furthermore, by offering extra services such as 

the sale of the used product and product rental and product remanufacturing. These services, on 

one hand, enable the manufacturers to differentiate themselves from their competitors and 

tighten the relationships with their customers. On the other hand, manufacturers acquire more 

knowledge and information during the product use; therefore, more values can be created 

through optimizing the functionalities and design of the product and parts, as well as through 

improving the efficiency and responsiveness of the services. In this respect, service business 

model has become a popular concept to more manufacturers. 
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6.1.2 Research question 2 
 

Research question 2: how are the organizations structured in delivering integrated products and 

services? 

 

In order to successfully transfer this concept, manufacturers have to take into considerations of 

many factors, such as budget, service margin, and investment in information technology, 

organizational structure and operation processes. The case studies showed that, the company that 

focused on the sale of physical products with limited services offering has a simpler and rather 

conventional organization structure. The service organization mainly offers the 

maintenance/inspection, repair service when the customer requires and the service is paid per 

man hour spending on fixing the problem. Whereas, the other company has developed a more 

complex organization structure to offer capacity/leasing contract. Mobil service and call centre 

are developed to communicate both with the customers and with the service 

providers/workshops. It results in a smoother information flow between the service points and 

the customers through sustaining trouble-shooting and decision-making in cases of 

breakdown/failure under flexible working hours. 

 

6.1.3 Research question 3 
 

Research question 3: how is the information communicated in delivering integrated products 

and services? 

 

The information communication needs consist of internal communication needs and external 

communication needs. The internal communication is essentially among in-house functions and 

between their units. Often, OEM has developed or implemented information management 

system and tools to store and to channel the information internally. As the service intensity 

increases, there is a need to improve the feedback from both service providers and customers, 

while, the external communication is often associated with the customer and local dealers. On 

one hand, many information sharing tools are designed by the local dealers which in the future 

should be minimized and standardized. On the other hand, limited information is shared between 

OEM’s service providers as well as between OEM’s service provider and local dealers. There is 

a need to develop better tools for sharing the information and knowledge among OEM’s service 

providers to improve trouble-shooting and possible proactive actions during the operation. In 

addition to what information are communicated and what tools/systems are used to channel this 

information, the efficiency of information communicated is also found to be associated with the 

organizational structure in this study. The case studies show that a more complex organization 

structure requires more channels for the information communication. Instead of centralizing all 

services and information communication at the workshop, the multiple channels’ communication 

network allows a smoother information flow. This indicates that organization restructuring has 

positive effect on operation processes in the service based business model. 

 

6.1.4 Research question 4 

 

Research question 4: How do manufacturers see themselves as service provider and shift 

towards service based business model? 
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It is no doubt that both manufacturing companies have expressed their visions in becoming full 

service provider in the future. The transition, from product-only, to service-added, to service-

only, is long journey in which many challenges will meet. Many studies have been conducted in 

the area of strategy design and modelling, in which not only large amount of investment is 

needed but also a minimum 3-5 years period is required to implement this concept. However, the 

risks and challenges encountered will not stop the manufacturers from shifting towards become 

service providers. This research has shown that, investment in information infrastructure has 

positive effects on the effectiveness and responsiveness in providing services. The challenges 

are, to identify the full set of information requirements, the right users that generate and share 

these information, and the right channels and information management system. Furthermore, 

large companies often have their own resources to develop information management system, 

whereas small medium enterprises often require third parties to support them with such 

platforms. But undoubtedly, the manufacturers share the same goals in the needs to understand 

the information requirements, minimize and standardize the information management systems 

needed to manage the information in the best possible way to create values. 

6.2 Conclusions 

 

6.2.1 Literature review 
 

Despite the limitations of this work in terms of disclosure of all research findings, the following 

important conclusions can be drawn from two aspects. From the aspect of literature review, 

service based business model is an emerging business approach which retains high value for 

OEMs, customers and the society. There are external environment and internal environment that 

motivate OEMs to adopt this concept. The manufacturers are challenged with their capabilities 

and availabilities in the aspects of products and services to innovate, infrastructures and 

formation of provider network. There are knowledge gaps when it comes to information 

requirements and information management systems in the service based business model. The 

information management systems, such as PLM and CRM, have been widely implemented over 

the product life cycle. Both have its own priorities and advantages, however, some studies have 

suggested that these two information management system are not sufficient enough in capturing 

all information needed during the product use (see Chapter 3). In adopting the service based 

business model it is important to know information requirements and how information can be 

captured, stored and communicated. It is also important to know how the information will be 

shared and who is responsible to generate and provide the information.  Implementation of a 

service based business model requires a collaborative network, in which OEMs, service 

providers and the customers and all other parties involved must participate in the information 

gathering and sharing. 

 

6.2.2 Case study 
 

Furthermore, some important findings can be drawn in this research. First of all, in order to fulfil 

the increasing demands of information communication for adopting the service based business 

model, a full set of information requirements has to be identified. In this thesis, both companies 

have shown great interests in optimizing and innovating services during the product use. The 

sufficient collecting, sharing and using of information have positive effects on the total 

performance of operation processes. The performance is reflected in many aspects such as 

service efficiency, corresponding responsiveness, product development and process design, as 

well as customer satisfaction. 
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This thesis also shows that it is a big step for OEM to extend its service contents to the end of 

product life/use; although in some cases manufacturers have obligation to take-back/dispose 

product according to environmental legislations. However, for OEM that has implemented the 

service based business model, service such as sale of used product, product remanufacturing, 

take-back and buy-back, and financial solutions are also offered to its customers. This means that 

service has a greater margin that product and adopting the service based business model gives a 

great opportunity to innovate not only services to the existing products but also new services 

contents. 

 

In terms of information communication, some important findings are made. Manufacturers 

express the needs to acquire more knowledge and information in terms of how the product is 

used/operated; it is crucial to gather “real-time” information and provide “real-time” trouble-

shooting; fault and failure related information are important for product development and service 

optimization; there is challenge in gathering information and data to preplan the services and 

minimize the delay in the services; interface needs to be created to share knowledge and 

experiences among service providers. 

 

Finally, both companies have their information management systems to manage the information 

internally, and both have expressed the needs to minimize and standardize the systems. Due to 

multiple market conditions, many information communication mechanisms are designed by the 

local dealers and information is communicated through the interfaces of these mechanisms. This 

has created challenge in managing the information and some information is lost when channelled 

back to OEM. Further, it is a learning process for OEM to innovate services in a new market. It 

is not feasible to implement the strategies from successful experiences, but rather, design 

suitable strategies based on local tax policies, local competition, legislation, and customer 

preferences. 
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7 RECOMMENDATIONS AND FUTURE WORK 

 

 

A set of information requirements was categorized to help the software company and 

manufacturing companies realize the information communication needs for adopting the service 

based business model. A major part of this information focus on the delivering and receiving of 

the services, in another word, the interaction between the customer and the service organization. 

This research topic should be continued to complete the set of information requirement that 

could be applied to a specific industry sector. For the software company, it is recommended to 

complete this information category by investigating the information communication between the 

service points, and between the service point and the customer. A set of interviews should be 

conducted at the service points and the customer service. The information requirements should 

be interpreted with correct definitions and formats. Further, the links and correlations of the 

information should be identified based on the users of this information. These are the steps to 

prepare this information for the design of information communication platforms. For the 

manufacturing companies, to complete a set of information category, it is necessary to 

investigate the information communication needs across the supply chain from the customer to 

the service providers to the product development to the production.  

 

The emphasis of the future work will be to complete a set of information requirements and use it 

to develop a platform to assist the information communication among the service points and the 

customers. This information together with the platform should be tested in practice. The next 

stage of this research would be to integrate this information communication platform with the 

enterprise’s existing system to extend the use of information and knowledge. 
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9 APPENDIX A 

In APPENDIX A, Questionnaire 1 is given for the first interview with company A and the first 

interview with company B. 

 

Questionnaire 1 

 

1. General questions: 

 

1.1 Who are the major customers and stakeholders to your products? 

1.2 What is the current average utilization rate of the product sold to the customer? 

1.3 Is there any fluctuations in the total average life-cycle cost, material costs and/or 

components cost since 2010? 

1.4 What after-sale services do you currently provide? 

1.5 How will you conduct operating training for users or expert if necessary? 

1.6 Is there any software/activities implemented in the maintenance of the product? Such as 

performance observation; wear analysis tools, etc. 

1.7 In what conditions is the product remanufactured or refurbished? 

1.8 How do you evaluate the product after remanufacturing or refurbishing? 

1.9 What other documents are added in the product after remanufacturing or refurbishing? 

1.10 What types of services do you currently sell or interested in selling in the future? Such as 

product use related (maintenance, repair, spare parts); product life related (installation, 

auxiliary input, upgrade, disposal); customer activity related (training, operating); 

business support related (system, finance, outsource) 

1.11 What are the main challenges for your company to shift towards service-oriented 

business? 

1.12 Is there any function services currently outsourced? Or are you interested in outsourcing 

in the service-oriented selling? 

1.13 In general, what kind of feedbacks is important and you would like your customers send 

to you during the service agreements? 

1.14 How and where would you use the feedback? 

 

2. Service-oriented questions 

 

I Product/System related 

 

2.1. What is the function of the product? 

2.2. What is the use frequency of the product during the leasing period? 

2.3. What is the frequency of maintenance during the leasing period? Where does the 

maintenance occur? 

2.4. How will the product be monitored/operated at the customer site? 

2.5. Is the product delivered directly to the customer or there is any distributor involved? 

2.6. Who is responsible for the transportation? Regarding repairing, maintaining and taking 

back the product etc. 

2.7. Who is responsible for installing the product? 

2.8. How do you provide services in trouble-shooting? Such as hotline; remote services; field 

services etc. 

2.9. How is running status/performance of the product reported during the leasing product? 

2.10. Where are the spare parts/replace parts stored? 

2.11. How is the condition of the product evaluated at the end of the leasing period? 

2.12. How is the product collected/returned at the end of the leasing period? 
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2.13. Who is responsible for collecting the product? 

2.14. Do you have some sort of failure detection/condition monitoring mechanism already in 

the product? 

2.15. What types of information are you currently gathering and what else would you like to 

collect? 

2.16. What different approaches to fix the problem are currently used? Such as technical 

support sent over telephone/internet; technicians on customer site etc. 

2.17. Describe most frequent problems/failures that occur in your product. 

2.18. How do you categorize the errors into minor/major problems? 

2.19. How much responsibility would you like to provide to the customers/users regarding 

trouble-shooting and fixing failure? 

2.20. What is the information required for you service based business model optimization? 

How do you identify them from the feedback? 

2.21. How is the error/failure during the service transformed into optimization/reconfiguration 

parameters of the product? 

2.22. What is the information shared across the stakeholders in the service-oriented selling? 

 

II Contract/Agreement related 
 

2.23 What is the strategy for setting a short-term/long-term contract? 

2.24 When does the leasing period start? What “time” are taken into account regarding the 

leasing period? Such as delivering, installing, operating, setting up, repairing, 

maintaining, response time, downtime etc. 

2.25 How does the customer pay for the contract? For instance, every year during the leasing 

period; at the beginning of the leasing period? 

2.26 How is product leased? For instance, times running/week; hours running/week; 

mileage/depth dug, etc. 

2.27 How is the price of service/function calculated to be equivalent to the usage of the 

product? 

2.28 Is the lead time and response time calculated in the price of the service? Is so, how are 

they calculated? 

2.29 What else is included in the payment except for the price of the service? Such as 

insurance, damage deposit, etc. 

2.30 What is the policy for upgrading the product/system during the leasing period? 

2.31 What is the policy for repairing/replacing the product? 

2.32 How are the manual documents managed in the service offering? What manuals does 

customer have access to? 

2.33 How to calculate the price of the service after the product is remanufactured? 

2.34 What are the steps to extend the contract with the same customer? Current product 

evaluation; remanufacturing/refurbishing; new product, etc. 
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10 APPENDIX B 

In APPENDIX B, Summary 1.1 is given for the first interview with company A. Confidential 

information are not included in this summary. 

 

Summary 1.1 
 

1. The OEM service orientation is driven by increasing its competitiveness in product-

service offerings. 

2. The customers appreciate the service offerings due to its limited margin and its focus on 

availability and guarantee of operating hours of the product. 

3. Offer capacity service in a range of forms in leasing agreement. 

4. There is continuous development in service innovation and in the area of service based 

business model. 

5. If OEM fails to provide agreed operating hours, penalty will be paid to the customer. 

6. OEM offer take-back of old and used products. Issues with take-back are for example, 

tax law/legislation, maintaining balance sheet of leasing etc. 

7. OEM bench mark with other companies in the area of service based business model. 

8. It is possible to determine whether a fault is due to operational error or manufacturing 

error with the latest technology. 

9. There is no clear guideline which fault/failure is covered by OEM and which is its 

customer’s responsibility. Therefore, each case is investigated to tell who is responsible 

for the fault/failure. 

10. Fault report and failure related information is very important for product development 

and service optimization. 

11. The product is in principle connected to the internet during the product use. 

12. Some information is gathered in real-time. 

13. Products are also installed with program to report information offline, such as the 

physical conditions of the product. 

14. The program installed in the product helps with collecting information during operation, 

service scheduling, trouble-shooting as well as providing an easy way to upgrade new 

features when available. 

15. The information and data collected through the product may be further used for product 

design. 

16. The challenge is to gather information and data for preplanning services and minimize 

the delay in services. 

17. Max operation per time is used as parameter in the leasing agreement. 

18. Customer decides the duration of a contract due to its margin, lax legislations and 

operating activities etc. 

19. In most cases, maintenance and repair are included in service agreement, but insurance is 

often not included for it is hard to compete with established insurance company. 

20. Upgrading or changing product is not allowed during the contract period. However, small 

add-ons can be added with additional cost. 
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11 APPENDIX C 

In APPENDIX C, Summary 1.2 is given for the first interview with company B. Confidential 

information are not included in this summary. 

 

Summary 1.2 

 

1. OEM focuses on physical product selling. 

2. OEM targets on machine contractors and companies in its specific industrial area. 

3. OEM sell machines, spare parts and maintenance in a traditional way. 

4. Almost all services are provided in-house by OEM and its service provider/workshop. 

5. In case of a failure, customer contacts the service provider/workshop. 

6. Few cases where full service contract is offered to the customer, the services include 

spare parts supply, scheduled maintenance, upgrade and uptime guarantee etc. The 

customers are charged with hourly fee spending on the services. 

7. The ownership of the product remains with customer. 

8. The service provider provides services such as trouble-shooting, maintenance and spare 

parts supply. 

9. Machines are required to undergo defined maintenance program following the proper 

maintenance schedule. 

10. OEM receives feedback after it is sorted and filtered. But the quality of feedback OEM 

received from its service facilities and customers are not always good. 

11. There is not much mechanism for real-time condition monitoring. 

12. There are difficulties in understanding how customers think, how they should and how 

they actually are handling the machine. 

13. OEM sees the market changes and is interested in shifting towards service oriented 

business. 

14. There are few steps OEM has taken to move towards service oriented business, for 

example, OEM is developing installed program through which information can be 

collected and channelled back to OEM directly. This new technology could also be 

purchased by the customer to upgrade the products purchased previously. 

15. There will be no challenges in production/manufacturing if moved from conventional 

business to service based business, though there might be some issues with internal 

restructuring. 

16. Used products are sold to second-hand market or OEM by individual customer. There is 

no obligation to sell machine back to OEM. 
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12 APPENDIX D 

In APPENDIX D, Questionnaire 2.1 is given for the second interview with company A. 

 

Questionnaire 2.1 

 

Follow up questions from previous meeting 

 

1. You mentioned that “if OEM cannot upkeep the uptime, compensation must be paid by 

OEM”, in this regard, 

a. What are the main reasons that you fail to upkeep the uptime (exclude manufacturing 

faults)? What do you think should be (or doing) to minimize it? 

b. What type of information is missing or needed to handle this in a better way? 

2. You mentioned about “service facilities to be ready and well equipped before the product 

arrives”, in this regard, 

a. Why is it not happening? Due to service people do not have the required information? 

Or the information is there but it is not communicated to the staff? Or the staffs are 

not capable of processing the information? Or something else? 

b. How is a fault reported to the service centre before a product arrives? 

c. When a product arrives at the service station, is there any information need to be 

provided by the customer? Is that information used during the repair? Or is only the 

automatic collected data from the product used? If the customer’s information is used, 

is this information recorded and shared, or only as a reference to the service 

personnel? And how is this information recorded and shared, e.g. documents and 

database? 

d. What are the procedures to set up the service station for repair in general? Can any of 

the procedures be done before the product arrives at the facility? 

e. What is required for planning repair at the facility, regarding the information, the 

availability of the staff, the availability of parts, machines, and repair station? 

f. In your opinion, what could help to make the planning better? 

3. You said you collect information both “online” in real time and “offline”; could you give 

some examples what information do you collect “online” and “offline”? 

 

Communication between service facilities, OEM and its service facilities 

 

1. Do you see communication between service facilities or service personnel an issue for 

OEM’s current business (or in general)? If there are what are the major issues that OEM 

wants to improve? 

2. Do you see language as a barrier in the communication between service facilities across 

different regions/countries? 

3. Do you have any mechanism to communicate between service facilities from different 

regions/countries? 

4. What kind of information is communicated or would be helpful to communicate between 

the service facilities? 

5. What are the technical (or other) difficulties to communicate? 

6. What kind of information is communicated or would be helpful to communicate between 

service facilities and OEM? How is this information different from the ones between the 

service facilities? 

7. How are the information processed and used back at OEM? 
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Communication between OEM and customers and other parties 

 

1. Do you see language as a barrier in the communication between customers and service 

facilities across different regions/counties? 

2. Do you have service facilities close to your customers in their region or in any case, the 

customer needs to cross regions to acquire services? Would communication then become 

an issue? 

3. Do you see communication between OEM and suppliers an issue in the current service 

business? Does supplier require OEM to share more information in comparison to 

previous conventional business? If yes, what information, for example, are suppliers 

interested in? 

 

Other questions 

 

1. You mentioned that “OEM offer insurance to your customer, in comparison to the 

insurance companies, the insurance OEM offers only cover partially”, in this regard, 

a. What does the insurance generally cover in the capacity contract? 

b. How does OEM attract customer to its insurance offer in comparison to insurance 

company who offers full package insurance? 

2. When the life of the product ends, who has the responsibility of the product? What is 

done with the product? 

3. What warranty does OEM generally offer in a service contract? How does your customer 

extend the warranty? And under what circumstances does your customer extend the 

warranty? 

4. In general, what are risks in adopting the service contract? 

5. What are your customers interested to know when formulating a contract? 

6. What responsibilities belong to OEM and to your customer in a service agreement? 

7. What are the common errors in the service delivery? And how do you prevent? 

8. Do you provide both on-product and off-product maintenance on the customer site? 

9. How do you estimate the cost in repair or replacement of parts? Is there any trade-offs 

you choose to minimize this cost? Does this trade-off in parts consumption affect the 

relationship between OEM and your suppliers? 

10. In our understanding, your company is taking a hybrid approach where the offering is a 

bundle of products and services. Do you see your company is taking more responsibilities 

in the service offering, for instance, OEM decides which product to use and how to use 

for the customer? What are the challenges could you think of in this shift? 
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13 APPENDIX E 

In APPENDIX E, Summary 2.1 is given for the second interview with company A. Confidential 

information are not included in this summary. 

 

Summary 2.1 

 

Products and services provided by OEM service provider/OEM dealer 

 

1. Due to commercial conditions and customer demands, there could be local agreement 

between the OEM service provider, OEM dealer and customer. 

2. OEM does not take part in formulating the contracts, engaging in business strategies and 

local operations. 

3. Agreement is individual; there is no standard how an agreement is formulated. 

4. The reasons that OEM fails to upkeep the promised operating hours are for example, 

spare parts unavailable, tricky failure that falls outside the ordinary routine. 

5. The scheduled maintenance obtains an agreed schedule between the service provider and 

the customer. 

6. If there is any problems of parts that the customer is aware of, the customer must contact 

the service provider in advance, if there is anything the customer wants to check in the 

coming scheduled maintenance. 

7. Additional services during the scheduled maintenance to minimize the unscheduled 

maintenances. 

8. Spare parts supply. 

9. Disposal of products due to some local regulations. 

10. Recycle of core products and valuable parts. 

11. Offer Buy-back guarantee after the leasing period. 

12. Offer remanufactured products for customer who considers uptime is not as crucial and is 

not willing to pay premium price for premium spare parts. 

13. The product is usually owned by the customer if leased for a long period. 

14. Warranty is normally one year. But the warranty is not considered as an issue since the 

customer pays monthly fee for the services while during the leasing period, OEM is 

responsible for the product. 

15. The price of monthly service fee is calculated based on the product and services, such as 

spare parts and maintenance hours, as well as local tax policy, operating conditions, and 

local market conditions. 

16. Customer prefers monthly fee is due to their low margin. 

17. Offer training locally either at the workshop or on customer site. 

18. During the leasing period, the customer does not perform any maintenance since the 

service is already paid to the service providers. 

19. Service in parts repair or replacement follows market condition in that country, which 

mainly depends on the labour rate. In countries where the labour is cheaper, replacement 

could be better alternative instead of repair. 

 

Service provided by 3
rd

 parties/local dealer 

 

20. Local agreements could be signed between OEM service provider and the customer, as 

well as local dealers and the customer. 

21. Due to local laws and regulations, it is possible that not all information is allowed to 

share between OEM service provider and local dealers. 

22. Workshop history can be shared to local dealers for maintenance services. 
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23. The insurance varies between countries, and often is offered by third insurance 

companies. 

 

Available information and mechanism 
 

24. Call centre provides support to the customer 24 hours. 

25. Mobil service provider can arrange on-site trouble-shooting or workshop to the customer 

through communication with the call centre or directly with the customer. 

26. Information, such as mileage is always reported to the service provider. 

27. For scheduled maintenance, the workshop usually has the information already in hand 

before the product arrives at the service station. 

28. The product is installed with program to record information. 

29. More regular maintenance/check-ups for a particular range of products. 

30. The mobile service and call centre are big advantage in helping OEM offer its customer 

the optimal uptime. 

31. Communication between the service providers is necessary when the product has to be 

repaired at another service facility. 

32. Failure can be transformed into a set of codes and channelled to the service provider 

through installed program in the product. 

33. The mechanism for information communication is well developed in EU countries. 

34. Information and knowledge is channelled back on three levels – from service 

provider/local dealer to local importer to OEM. 

35. Mobil information sharing is developed between the customer and some local dealers, but 

not yet development by OEM to all service providers. 

36. If there is no common dealer system, it is the interfaces between local systems where the 

information is communicated from the service point via local importer back to OEM. 

37. If the interface is not coordinated, then new interface is developed by either OEM or 

dealer. Currently, there are a variety of information systems. 

38. Crucial information is channelled back at OEM for product design and parts 

remanufacturing. 

39. Be able to order spare parts automatically through the aid of information system, rather 

than through workshop manager’s opinion. 

40. Information such as spare parts consumption is centralized to OEM. 

 

Needs for information and mechanism 

 

41. Develop and improve the trouble-shooting tools. 

42. There are delays caused by unscheduled maintenance due to the communication between 

workshops and dealer and customer. 

43. Information of failure and symptoms etc. are stored in an information system, which in 

the future, this information is to be developed to make all information available when 

required. 

44. For unscheduled maintenance, the workshop usually does not have much information 

when the product arrives at the service station. 

45. Needs for more interaction with the customer for unscheduled maintenance. 

46. Needs to develop tools to pre-plan the work in the workshop. 

47. Needs for more efficient communication between the service points. 

48. Needs to develop new information technology to gain knowledge and acquire 

information in terms of work conditions, vital parts conditions, etc. 

49. Provide online information to read the operating status overtime to enable proactive 

actions. 

50. Needs to minimize and standardize the mechanisms for information communication. 
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Other challenges in adopting the service based business model 
 

51. Increase the parts availability. 

52. Flexible opening hours at the workshop. Historically, the workshop has managed more 

than 100 percent work hours. 

53. Competence development of technicians and workshop managers. 

54. Limited education of the technicians could cause issues in communication. 

55. The quality of products and services, including availability of parts and maintenance 

hours. 
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14 APPENDIX F 

In APPENDIX F, Questionnaire 2.2 is given for the second interview with company B. 

 

Questionnaire 2.2 

 

Follow up questions from previous meeting 

 

1. You mentioned that “OEM provides guaranteed uptime and penalty is paid if we cannot 

upkeep the uptime”. In this regard, what are the main reasons that you would fail to 

upkeep the uptime, and what do you think should be (or doing) to minimize it? 

2. You mentioned that “almost all services and maintenance are provided by OEM”. In this 

regard, 

a. Is there any 3
rd

 party involved in providing services? 

b. Could you briefly explain the function of outsourced mechanic? And what services 

do your workshop and contract workshop provide? 

c. Could you give an example, where contract workshop needs your workshop’s help 

for service or maintenance? In this case, how do they communicate? 

d. Do you have any distributor? How are they located? And how are they 

communication within the OEM and dealers and your customer? 

e. What information/feedback from your customer gives value to engineering for 

product development, and what information is needed for maintenance and repair? 

What more information in your opinion is missed in these two aspects? 

3. You mentioned “full-service contract”. In this regard, is there a set of period for the full 

service contract'? And what is included in the full service contract? 

4. You also mentioned “customer pays hourly labour cost for repair”, in this regard, 

a. Does this offer come from a full service contract or any maintenance agreement? 

b. Does this hourly cost vary due to the period of the maintenance agreement? 

5. You mention that “products are required to undergo defined maintenance program and 

follow proper maintenance schedule”. In this regard, 

a. Could you explain different level of (type of) maintenance services you offer? 

b. What are the factors that affect customizing a service agreement? Such as tax 

regulations 

6. Can you give an example of emergency repair due to accident or breakdown? 

a. Do you have any experiences in difficulties planning or executing emergency repair? 

If so, what are the main reasons that cause this downtime? 

b. In your opinion, what could help to make the planning better? 

c. What are the procedures to handle emergency breakdown? For example, how does 

the customer contact you, who takes the call/mail and dispatch work order, does the 

customer go to the nearest workshop or schedule a repair appointment, etc. How 

responsive are you? 

7. You mentioned that “it is difficult to understand how customer think, should and actually 

handling the product”. In this regard, what do you think are the information that are 

missing or needed that will help you understand the customer better? 

 

Other questions 

 

1. Supply chain 

a. Can you roughly describe the channel of information flow from OEM to your 

customers? And cases where information is feedback to OEM from your customers? 



  11 

b. In addition to the maintenance and repair, do you provide other services such as sale 

of used products, product rental etc.? 

c. Regarding used products, in what conditions would you purchase the used product or 

parts? 

2. What do you think is the next step in upgrading your information infrastructure to 

maximize the communication and feedback between you and your customer? 

3. What do you think would be the biggest challenges for OEM to switch from current 

business to completely service based business model, i.e. leasing full service? 
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15 APPENDIX G 

In APPENDIX G, Summary 2.2 is given for the second interview with company B. Confidential 

information are not included in this summary. 

 

Summary 2.2 
 

Product and services provided by OEM 

 

1. OEM provides optimized uptime and penalty is paid if it cannot upkeep the uptime only 

in full service agreement. 

2. Downtime happens due to unexpected breakdown, false operation at the customer site. 

3. Trouble-shooting takes place near real-time as service fleets work closely to the product 

in the full service agreement. 

4. Machines that installed with program provide information regarding operating conditions 

help the inspection process. 

5. Almost all services are provided by OEM.  

6. Distribution of the product is in-house, which is included in the services provided by 

OEM. 

7. Customer can buy parts/consumables directly from OEM service providers. 

8. There is no common offering. 

9. Local agreements are for example changing spare parts/components during the 

predefined amount of hours. 

10. The nature of the industry and working environment obtain high risks in causing 

incidents and breakdowns. Therefore, there are difficulties to plan for emergency repair. 

11. Capacity contract is offered today. 

12. There are few cases used product is sold, but OEM is not focused on this area. 

13. In order to improve the efficiency in handling breakdown, inspection is considered to be 

an important tool. 

 

Service provided by outsourced service provider/3
rd

 parties 

 

14. In a few occasions due to market conditions, the number of customers with full service 

agreement are still limited, and in this case can a 3
rd

 party service provider be providing 

the services. 

15. Outsourced service providers provide the same service but with variable costs that differ 

from OEM. 

16. OEM shares information and database with outsourced service providers. 

17. Outsourced service providers can acquire help regarding trouble-shooting, material and 

management from the OEM service provider. This is often done through phone calls 

and/or access through shared database. 

18. Customer has access to spare parts book. 

 

Available information and mechanism 

 

19. Information such as warranty declare history is valuable for product development. 

20. Hours of machine and any addition information provided by the operator are valuable for 

the maintenance and repair. 

21. The above information is communicated mostly through telephone and email. 

22. Tools are developed by the workshop to help the customer. 
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23. All the information and feedback are channelled by OEM service provider and 

outsourced service provider. 

24. Mainly it is personal related information flow both ways between the service provider 

and its customer. 

25. A large number of products are operated by the service fleets where the information is 

kept in-house. 

26. All OEM service providers are using ERP system where information of orders and parts 

are stored. 

27. The outsourced service providers are not in OEM’s information management system, 

however, information such as information of warranties and taxes are shared from OEM. 

 

Needs for information and mechanism 

 

28. How the product is used and the working environment should be obtained. 

29. Why and when the product breakdown in order to prepare preventive actions. 

30. In addition to operating skills, the operator needs to acquire deeper knowledge in how the 

product works causes of breakdowns in order to optimize the operation. And this 

information, such as types of failure and its possible solutions need to be available to 

share by the customer or the operator in some kind of supporting system. 

31. Some information is lost when channelled from customer to service provider to OEM. 

32. OEM is developing management system that will be installed in their products in the 

future for supporting the services. 

 

Other challenges in adopting the service based business model 

 

33. Customers are willing to pay for services in advance instead of repair when there is a 

breakdown. 

34. Convince the customer that function selling can make their profits bigger than what it 

was yesterday. 

35. Internal challenges to move towards the service based business model. 

 

 

 

 


