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ABSTRACT 
Offering industrial product-services is argued to result in a significant change in 
the relational dynamics between provider and customer. The increased service 
content inherently leads to more co-creation of value with customers but may also 
increases the risks of opportunistic behaviour from customers. Such behaviour is 
hard to predict and therefore, understanding how provider can effectively manage 
such new behavioural challenges when offering industrial product-services is an 
important research question. The emerging Product-Service Systems (PSS) 
literature recognizes two ways to mitigate behavioural uncertainly, namely trust 
and control. However, these two concepts are not clearly understood in relation to 
managing provider and customer relationship in PSS. Therefore, the purpose of 
this study is to examine which conditions influence whether the provider should 
rely on trust or control to mitigate behavioural uncertainty. From a case study in a 
Swedish manufacturing company four factors where identified which include the 
history of the relationship, the customer’s culture, the market and the 
characteristics of the product. 
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1. INTRODUCTION 

Manufacturing firms are increasingly integrating industrial service offerings with their 
traditional products which significantly change the relationship with the customers 
(Tucker, 2004; Ulaga & Reinatz, 2011; Wise & Baumgartner, 1999). Literature on 
Product-Service Systems (PSS) captures this on-going discussion and explain that 
transition towards offering product-services can range from simple, product-oriented 
services like maintenance, to more advanced services like selling a result or function 
(e.g. hours of operation or total solution). The fundamental reasons for this shift are 
market and financial benefits since industrial services generally lead to higher profit 
margins due to the possibility to create higher value for customers (Parida et al., 2014; 
Kohtamäki et al., 2013) but there is also a competitive reason as product-services 
combination are inimitable (Oliva & Kallenberg, 2003).  
This transition towards offering industrial product-services is argued to result in a 
significant change in the relational dynamics between provider and customer. The 
increased service content inherently lead to more co-creation of value with customers 
(Kowalkovski, 2010) but may also increases the risks of opportunistic behaviour from 
customers (Sakao et al., 2013).In the PSS context, it is common that customers only pay 
for the usage of the product and the provider take large responsibility for product 
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availability or operation, resulting in likelihood of uncertain and unpredicted customer 
behaviour. For example, prior studies have acknowledged that in several cases 
customers may misuse the product, as they no longer hold the ownership (Kuo, 2011; 
Roy & Cheruvu, 2009; Sakao et al., 2013). However, because such behaviour is hard to 
predict, understanding how providers can effectively mitigate such new behavioural 
challenges represents an understudied research gap.    
Building on strategic management literature, it is possible to recognize two ways to 
mitigate behavioural uncertainly, namely through trust or control mechanisms (Ghoshal 
and Moran, 1996; Brattström & Richner, 2013). However, these two concepts are not 
clearly understood in relation to managing provider and customer relationship in the 
PSS context. Trust is built by relationship-oriented interactions and holds the 
assumption that developing trust can provide common grounds for mitigating adverse 
behaviour. In particular, the service and marketing literature streams have emphasized 
the importance of trust and long-term relationships for successfully offering PSS (Evans 
et al., 2007). Researchers even argue that PSS fosters trust building because of the need 
for closer relation between customer and provider (Datta & Roy, 2013). But trust 
building is resource intensive and needs long-term commitment while the financial 
impact of such approach tends to be difficult to evaluate. However, absence of trust can 
lead to opportunism and make both parties more vulnerable for adverse behaviour 
(Brattström & Richtnér, 2013).  
Control is another approach to mitigate behavioural uncertainty by influencing 
customers’ behaviour through the use of monitoring or tight contracts. Control can be 
achieved through technical components that are integrated in the product, like sensors or 
software tools, as they present an easy way to monitor the product use by customers 
(Isaksson et al., 2009). Researchers looking at PSS from an engineering perspective 
frequently elaborate on the technological opportunities to monitor product usage. This is 
mainly intended to be able to offer availability contracts but enables the provider to also 
indirectly monitor customer behaviour. Another possibility to enforce control is through 
contracts that typically specify rights and obligations including the control mechanisms 
and penalties for adverse behaviour. Therefore, different control mechanisms can be 
used to manage relationships with customers as provider increasingly engage in offering 
industrial product services.   
In this study, we focused on advancing our understanding of how industrial PSS 
providers can manage and mitigate behavioural uncertainty through use of trust or 
control mechanisms. More specifically, the purpose of this study is to examine which 
conditions influence whether the provider should rely on trust or control to mitigate 
behavioural uncertainty. 
By fulfilling this purpose, we are able to contribute to the emerging PSS literature by 
discussing how trust and control can be used to mitigate behavioural uncertainty. More 
specifically, this study contributes to the emerging research stream concerning 
relationship management with customers during the value delivery process (Kohtamäki 
et al. 2013). Our result suggest that the optimal way of using trust or control will be case 
dependent and certain conditions will effect to which extent trust or control is able to 
mitigate behavioural uncertainty.   

2. THEORETICAL BACKGROUND 

PSS have a high potential of establishing a win-win collaboration between provider and 
customer. However, reaching such a situation requires in-depth understanding and 
management of several relationship challenges. For providers relational challenges and 
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the complexity of offering PSS may lead to a situation where the provider becomes 
reluctant towards PSS. For example, the provider will be confronted with the risk for 
adverse and unintended behaviour from the customer which does not exist in a 
traditional product oriented business model. In this study, we address this critical issue 
by explaining how opportunistic behaviour can be effectively managed with trust and/or 
control. 
Trust and control represents a “double edged sword”, where on one hand they provide 
possibilities for managed relationships and adding value to customers, on the other hand 
it could results in financial loss and damage to market reputation and customer 
relationships. For example, overreliance on monitoring technology and tight control 
could result in reduced customer loyalty caused by the uncomfortable feeling of being 
watched (Brattström & Richtnér, 2013). In literature a debate is on-going about the 
relation of trust and control mainly related to alliances or other business relationships. 
The debate is mainly concerned to clarify whether trust and control function as 
substitutes or complements (Poppo and Zenger, 2002). To replace contracts with 
handshakes is possible when contracts are viewed as substitutes. Hence, trust would 
avoid the costs for contracting and it is even argued that control has negative effects on 
the development of trust among other things because the parties would feel controlled 
(Ghoshal and Moran, 1996). Another argument is that trust and control are inherently 
different concepts and can therefore not be combined, i.e. control assumes that the other 
party is opportunistic and cannot be trusted (Brattström and Richtnér, 2013).  The 
arguments for trust and control to be complements centre on the increased confidence 
when a trust relationship is backed up with formal agreements.  Especially when 
contracts get more complex and customized it is advantageous to have a good 
relationship with the other party (Poppo and Zenger, 2002). But a complementary 
relation also looks different in literature. Blomqvist et al. (2005) argue that contracting 
is dependent on an existing trust relationship in order to make the parties willing to sign 
a contract. In contrast, de Man and Roijakkers (2009) argue that contractual structures 
with high level of control could lay the foundation for a trust based relationship. 
Unfortunately these statements indicate a chicken or egg dilemma on what comes first.  
In the PSS literature trust and control are not yet considered together but a lot is written 
on each concept separately. It is the behavioural uncertainty (Roy and Cheruvu, 2009) 
that needs to be reduced through trust and/or control. Several researchers see careless 
behaviour (Kuo, 2011; Tucker, 2004; Ulaga and Reinatz, 2011) or opportunistic 
behaviour (Ng et al., 2013; Richter et al., 2010) as major problems of PSS offers. It is 
commonly agreed that a long-term, trusted relationship with the customers is a 
favourable precondition for offering PSS (Evans et al., 2007; Halme et al., 2007; Sundin 
et al., 2010). The reasons are of course to reduce behavioural uncertainty but also 
because customers are more aware of the advantages of a PSS. To manage the changed 
relationship to customers when offering PSS (Ng et al., 2013) good relational skills or 
networking capabilities are typically required (Kohtamäki et al., 2013) and the provider 
needs to be aware that trust building is challenging as well as time and resource 
consuming (Lewis and Roehrich, 2009).  
The control approach within PSS literature is generally discussed in two tracks 
concerning contracts and technological monitoring systems. The need for well-designed 
contracts is often mentioned in the literature with the objective to mitigate risks and 
create incentives (Meier et al., 2010; Ng and Yip, 2009; Richter and Steven, 2008). But 
scarce attention in the literature is directed towards the problems of selling complex and 
extensive contracts that may even scare off customers (Lewis and Roehrich, 2009). The 
other control mechanism for PSS is based on technology in terms of monitoring the use 
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of the hardware. Monitoring is mainly used in order to support proactive maintenance 
and to be able to react quickly when problems occur. But all these sensors that are built 
into the machine for remote monitoring can at the same time be used to monitor and 
observe the customers behaviour (Sakao et al., 2013). Even though the new type of 
relationship that is related to PSS provision benefits and may require this monitoring 
(Erkoyuncu et al., 2009; Meier et al., 2010) it is questionable whether the customers 
support the use of these control mechanisms. This makes it very important to specify all 
monitoring activities in a contract in advance (Azarenko et al., 2009). Another issue 
with control through monitoring is the reliance on technology and the question what 
happens when the data fails (Caldwell and Settle, 2001), do we still need trusted 
customers in those situations? Datta and Roy (2013) see risk sharing in PSS, which need 
a lot of control and complex contracts, as a way to enhance trust with the customers and 
open up for the possibility to offer PSS to new customers.  
To conclude, we find that even though the PSS literature considers both trust and 
control as important mechanisms to mitigate behavioural uncertainty it is not touched 
upon which conditions may favour which approach. But it is very critical to identify 
conditions which influence the choice between trust and control because this will be 
case dependent and the balance between trust and control will be different in all settings. 
Therefore it is essential to study the management of behavioural uncertainty and the 
conditions that favour trust or control. Usually both trust and control will be present to 
some extent but the balance will be different and it is essential to establish the right 
portion of trust and control in each case.  

3. METHODOLOGY 

This study is based on an exploratory single case study with a Swedish manufacturing 
company (henceforth referred to as Alpha) that is actively offering PSS. This research 
design was chosen because there exists limited knowledge whether trust or control is the 
better response to customer behavioural uncertainty during PSS delivery. Information 
from rich real-life cases are expected to help to identify new aspects and phenomena 
derived from the reality (Eisenhardt, 1989; Yin, 2003) such as the conditions that 
account for the appropriate risk response to behavioural uncertainty. To be able to study 
the factors that affect the risk response it is necessary to study a company that has long 
term experience with PSS and actively working with the development of their PSS 
offerings and faced with the challenge of selecting to use trust and/or control in their 
customer relations. Alpha was chosen as the case company because of it is long 
experience with PSS provision and active development for new PSS offers. In particular, 
Alpha had directed significant attention to risk management due to its global operations 
and high diversity in terms of customers and value chain configurations.  
In addition, Alpha is part of the Faste Laboratory at Luleå University of Technology, 
Sweden, which is a VINNOVA Excellence centre working since 2007 with PSS 
Innovation and the study can therefore benefit from a long cooperation with Alpha 
which facilitated the data collection. Respondents that have reasonable knowledge about 
the topic as well as they are experienced in the work with academics shorten the start-up 
phase of the interviews and give more useful collected data. The same is valid for the 
interviewers that know the company well and understand the company’s strategies and 
operations.   
Alpha is an international provider of construction equipment with the head office in 
Sweden and sales conducted through company owned as well as independent dealers 
internationally (see Fig. 1). Currently they offer several services in addition to their 
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products like maintenance contracts, extended warranty and to keep track of error codes 
and fuel consumption. The planned PSS offer that they are actively developing at the 
moment would instead of the product sell a function based on an agreed availability 
level. Alpha or its dealers would in these cases sustain the ownership of the hardware. 
Twelve respondents were interviewed which are actively involved in the current service 
provision and development of the company (See table 1). Several of them work as 
product managers for particular services or with the development of the processes for 
new PSS.  

 
Figure 1: Organisational Structure Alpha 

The research approach for this study is qualitative and based on semi-structured and 
open-ended interviews. The interview guide was developed based on the existing 
literature on trust and control. The interviews started with a short introduction about the 
specific focus of the study and how that is integrated in the overall research project 
before the respondents were ask to explain what they are working with. This was 
followed by questions about behavioural uncertainty, their experiences and how this 
could be managed. Starting with this open question should enable to respondents to 
answer without being biased by being asked after specific responses to behavioural 
uncertainty. In the course of the interview more detailed questions were ask on trust and 
control mechanisms in customer relationships.  
The face-to-face interviews took between 60 and 90 minutes and all interviews were 
recorded and transcribed as well as the researchers took notes during the interviews. The 
companies also shared some documents before the interviews that were used to speed-
up the process of understanding their operations. These documents and the transcribed 
interviews and notes build the basis for the analysis. The analysis started already after 
the first six interviews to compile the data, identify patterns and to find out where more 
information is needed. The following interviews built on the outcomes of the initial 
analysis and where reported back for validation and clarification. The analysis was 
focusing on the variation of trust and control in their customer relationships in order to 
identify factors that influence a good balance of trust and control. This was very helpful 
in understanding the context, processes and perceptions within Alpha. Furthermore, a 
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workshop was held after that all interviews were conducted where most of the 
respondents and some other Alpha employees participated. At the workshop the 
preliminary results of this study were presented and the participants commented and 
added to the findings. This workshop was essential for the validation of the results. 
 
 Position Interview date Duration 
R1 Global Product Manager Customer Support 

Agreements 
2013-02-27 1,5h 

R2 Global Product Manager Extended Coverage 2013-02-27 1,5h 
R3 Project leader 2013-02-27 1,5h 
R4 Product Manager Matris 2013-02-28 1h 
R5 Product Manager Care track 2013-02-28 1h 
R6 Soft Product Planning 2013-02-28 1h 
R7 Global Product Manger Extended Coverage 2014-03-19 1h 
R8 Global Product Owner Care Track 2014-03-19 1h 
R9 Product Manager, Region EMEA 2014-03-19 1h 
R10 Global Pricing Manager Services 2014-04-10 1h 
R11 Global Service Solutions 2014-04-15 1,5h 
R12 Soft Product Planning 2014-05-09 1h 

Table 1. Interview respondents 

4. EMPIRICAL FINDINGS 
Behavioural uncertainty with regard to customers is a key risk for the case company. 
While Alpha takes over the responsibility for repairs and maintenance by offering 
availability of the products they are exposed to the consequences of the usage by the 
customer. Overloading the truck, driving too fast or shifting the gears inappropriate will 
wear out the material and more repairs are necessary to secure the availability of the 
product. Alpha offers high quality products with a differentiation strategy that is based 
on satisfied customers with high brand loyalty caused by the good performance of the 
product. But the engineering mind-set that is prevalent in the company facilitates a 
situation where all things that are technically possible are exploited. This is very good 
for the company in terms of bringing new technologies to the market and means in 
terms of control that everything that can be measured will be measured. One respondent 
put it like this: “We need to be able to measure 24-7, how the machine is used and also 
which load the machine has right now, both on the engine side and the weight side in 
order to minimize the risks with all these parameters” (R8).   
Being able to monitor the functionality of the product is essential when offering a 
business model that agrees upon a certain availability of the product, because the 
provider needs to react immediately when things go wrong and this enables at the same 
time to extract data on the behaviour of the customer. Appropriate use of the data could 
have several benefits such as the opportunity to support driver trainings to reduce fuel 
consumption or increased safety for the operator. But at the same time as the customer 
can misuse the data to control the behaviour of his operators, the provider can find the 
customer guilty for adverse or careless behaviour. This is even an issue that concerns 
the unions as it might violate the integrity of the employee as it can be interpreted as 
observation. 
Control through contracts is similarly a two-sided issue. Well written contracts clearly 
state the responsibilities and obligations of each party and reduce risks by creating 
incentives for a behaviour that leads to positive outcomes for everyone. But many 
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respondents also found that extensive and complicated contracts might scare off 
potential customers because the customer might not feel comfortable with all the 
regulations he has to comply and it can also be seen as a reduced service level.  
But as PSS is associated with long-term contracts and monitoring, many respondents 
struggle with the question of how to react when adverse behaviour is suspected. This 
question is so important because confronting the customer with the help of the data or 
contract to prove that it is the customer’s fault that the product broke will have an 
extreme negative effect on the customer relationship. One respondent clearly expressed 
the existence of this effect: “It should only be the exception to use the data against the 
customer, I would not recommend it, the company should instead take the hit to prevent 
a damage of the relation to the customer” (R9). This shows that the company is well 
aware that a damaged customer relationship will be much more expensive in the long-
run than to repair the machine based on goodwill.  
Contracts can also be written lengthy with detailed regulations and specifications for all 
possible situations. But to refer to certain contract terms that have been signed a while 
ago can be seen as niggling and as if the company only cares about money and not the 
customer satisfaction. There is no doubt that it is essential to be able to rely on a signed 
contract to guard against substantial costs, but contracts should still be kept as simple as 
possible. Alpha uses quite fuzzy terms as one of the respondents described it: “we say 
that the PSS contract is only valid in normal conditions of use so if there is any evidence 
of abnormal usage the PSS contract can be cancelled because that was not part of the 
contract, when you sign up the contract” (R10). Restricting abnormal usage will not 
prevent any customer from signing a contract but it still fulfils the function to back up 
for high costs that are caused by the customers and it also gives the opportunity to use 
goodwill for small expenses even though the customer might have caused them.  
The section above shows that it is easily possible to control the behaviour of the 
customer but that it in most cases will be inappropriate to make use of the control 
mechanisms because of the damaged customer relationship. Even though it is good to 
have the option to control it is important to identify which factors favour trust or control 
mechanisms or a combination of both. The most prevalent factor mentioned by the 
respondents is the historical relation to the customer. A loyal and trusted customer 
should have the feeling that he is distrusted through monitoring or tight contracts. In 
addition, the good relationship will make it easier to convince the customer to sign a 
PSS contract as he knows that the provider only wants his best. But not only the type of 
relationship has an effect on the choice of trust or control, also the size of the customer 
i.e. the sale volume towards that customer influences that decision. Customers that buy 
frequently and several products are even more important to keep and therefore the 
provider should use goodwill more frequently. But the relationship to big customers is 
also inherently more frequent and intense which makes it easier to establish a good 
relationship with the customer.  
The next critical factor is the culture of the customer. Trust, contracts and monitoring all 
play different roles in different cultures. One of the respondents shared his thoughts 
about cultural differences: “yes there are differences especially when we talk about 
contracts. Russia for example is a booming market for us and I have heard that they 
want to have a contract for everything, so to sell a service contract in Russia should be 
much easier because they are used to sign contracts. In other cultures it is handshakes 
that count and if you would show a contract they would run away and say that we see 
each other after 5000 hours when it is time for service and then they come back. So 
there are really differences when it comes to contracts” (R9). But the culture differs not 
only in terms of contract signing, for example many respondents found that German 
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customers is much more cautious when it comes to monitoring and that extensive 
monitoring would be a reason for not agreeing upon a PSS contract. This shows that 
trust is even more important in cultures that dislike control but it also restricts the 
potential customers that PSS can be offered to because a trust relation must exist.  
Also the characteristics of the market influence the need to tight control. Markets with 
high margins have a better possibility to handle costs that result from adverse behaviour. 
The provider will basically retain the risk and manage it by charging a risk premium. 
This is not that easy in low margin markets and control and safeguards are more crucial.  
The product type and its application will also influence the choice of trust or control. 
For standardized product that have been sold for a long time there is a lot of historical 
data and experience available which also gives hints based on the goodwill that is 
related to this product type. This experience makes it easier to loosen control and rely 
on the trust in the product. Similar arguments hold also for the application the product is 
used for. Products that always do the same task are easier to predict compared to 
product that are used for many different things all the time. Knowing a product and its 
use well gives less room for abnormal usage because its lifetime is quite predictable. In 
particular, many respondents underlined that control mechanisms are much more 
important for new and special products that may behave unpredictable. 

5. DISCUSSION 

Researchers like Bachmann (2001) state that trust and control are different concepts that 
cannot be combined (i.e. the existence of formal control implies a lack of trust). In 
contrast, this article shows that trust and control need to be combined in order to 
successfully provide PSS but that certain underlying conditions need to be considered. 
Because trust cannot be generated equally with all customers and tight control may 
reduce trust and loyalty it is important to find the right balance of these two factors in 
each situation. This balance is different for different customers and also the perception 
of control is varying significantly.  
This paper offers important theoretical contributions to the continuous efforts among 
academics towards better understanding how to successfully commercialize new 
industrial product-services within the manufacturing industries. This article discusses 
the usage of trust and control to mitigate behavioural uncertainty. The appropriate 
balance of trust and control is case dependent. In certain cases control will lead to trust 
and in other cases it will be the other way around. But both mechanisms should exist or 
at least be developed to provide a successful PSS. By mapping the conditions that 
determine the appropriate level of trust and control in customer relations this article 
shows when and why trust or control should be the basis of the PSS offering. These 
conditions include the history of the relationship, the customer’s culture, the market and 
the characteristics of the product. The characteristics of these conditions will favour 
trust or control as the major mechanisms to avoid behavioural uncertainty. But still, 
both trust and control should exist in all PSS but the extent should vary based on the 
identified conditions. 
The article provides also several managerial implications. The results of this study hold 
significant implications for marketing and operational managers responsible for the sale 
and delivery of PSS to diverse customers. First this study underlines the importance of 
understanding the consequence of behavioural uncertainty in relation to diverse 
customers. Managers dealing with these issues should thus be cognizant of the risk of 
behavioural uncertainty and make structured assessments of such risks for each new 
PSS offering directed towards a customer. Second, we identify the conditions for when 



ISBN 978-90-77360-17-0 © CINet 2014 762 

trust or control is the preferred approach to manage behavioural uncertainty (e.g. 
relationship history, culture). These conditions can be used as a checklist for operational 
managers when selecting the appropriate risk management strategies and designing the 
relationship with the customer. Finally, our result underlines the importance of finding 
the right balance of trust and control for each specific relationship since neither 
approach is sufficient.  
Although the results make clear contribute to the PSS literature, the study does have 
certain limitations that should be considered while evaluating the results. The 
limitations give also the starting point for future research. First, a case was chosen that 
is actively working with the development of their PSS offers and can capitalize from 
their long experience in product-service offerings. But still it is only a single case study 
and other cases may provide insides that could not be gained from this study. Therefore, 
future research should conduct further empirical studies to validate or extent the 
findings of this study. Second, this study was based on a Swedish manufacturing 
company and the results could be different in another cultural or industrial setting. 
Future research should find out whether these findings also hold under other conditions. 
Third, this study identifies factors that affect the balance of trust and control to mitigate 
behavioural uncertainty, but this list may not be complete and the factors are not either 
set in relation to each other to create a weighting in order to find out the most critical 
factor. To extent the list and create this weighting would be very beneficial for future 
PSS provision.   

REFERENCES 
Azarenko, A., Roy, R., Shehab, E. & Tiwari, A. 2009, "Technical product-service systems: some 

implications for the machine tool industry", Journal of Manufacturing Technology Management, vol. 
20, no. 5, pp. 700-722. 

Bachmann, R. 2001, "Trust, power and control in trans-organizational relations", Organization Studies, 
vol. 22, no. 2, pp. 337-365. 

Blomqvist, K., Hurmelinna, P. & Seppänen, R. 2005, "Playing the collaboration game right—balancing 
trust and contracting", Technovation, vol. 25, no. 5, pp. 497-504. 

Brattström, A. & Richtnér, A. 2013, "Good Cop–Bad Cop: Trust, Control, and the Lure of Integration", 
Journal of Product Innovation Management, . 

Caldwell, N.D. & Settle, V. 2011, "Incentives and contracting for availability: procuring complex 
performance" in Complex Engineering Service Systems Springer, , pp. 149-162. 

Datta, P.P. & Roy, R. 2013, "Incentive issues in performance-based outsourcing contracts in the UK 
defence industry: a simulation study", Production Planning & Control, vol. 24, no. 4-5, pp. 359-374. 

De Man, A. & Roijakkers, N. 2009, "Alliance governance: balancing control and trust in dealing with 
risk", Long range planning, vol. 42, no. 1, pp. 75-95. 

Eisenhardt, K.M. 1989, "Building theories from case study research", Academy of management review, 
vol. 14, no. 4, pp. 532-550. 

Erkoyuncu, J., Roy, R., Shehab, E. & Wardle, P. 2009, "Uncertainty challenges in service cost estimation 
for product-service systems in the aerospace and defence industries", Proceedings of the 19th CIRP 
Design Conference–Competitive DesignCranfield University Press, . 

Evans, S., Partidário, P.J. & Lambert, J. 2007, "Industrialization as a key element of sustainable product-
service solutions", International Journal of Production Research, vol. 45, no. 18-19, pp. 4225-4246. 

Ghoshal, S. & Moran, P. 1996, "Bad for practice: A critique of the transaction cost theory", Academy of 
management Review, vol. 21, no. 1, pp. 13-47. 



ISBN 978-90-77360-17-0 © CINet 2014 763 

Halme, M., Anttonen, M., Kusima, M., Kontoniemi, N. & Heino, E. 2007, "Business models for material 
efficiency services: Conceptualization and application", Ecological Economics, vol. 63, no. 1, pp. 
126-137. 

Isaksson, O., Larsson, T.C. & Öhrwall Rönnbäck, A. 2009, "Development of product-service systems: 
challenges and opportunities for the manufacturing firm", Journal of Engineering Design, vol. 20, no. 
4, pp. 329-348. 

Kowalkowski, C. 2010, "What does a service-dominant logic really mean for manufacturing firms?", 
CIRP Journal of Manufacturing Science and Technology, vol. 3, no. 4, pp. 285-292. 

Kuo, T.C. 2011, "Simulation of purchase or rental decision-making based on product service system", 
The international journal of advanced manufacturing technology, vol. 52, no. 9-12, pp. 1239-1249. 

Lewis, M.A. & Roehrich, J.K. 2009, "Contracts, relationships and integration: towards a model of the 
procurement of complex performance", International Journal of Procurement Management, vol. 2, no. 
2, pp. 125-142. 

Meier, H., Roy, R. & Seliger, G. 2010, "Industrial Product-Service Systems--IPS2", CIRP annals, vol. 59, 
no. 2, pp. 607-627. 

Azarenko, A., Roy, R., Shehab, E. & Tiwari, A. 2009, "Technical product-service systems: some 
implications for the machine tool industry", Journal of Manufacturing Technology Management, vol. 
20, no. 5, pp. 700-722. 

Bachmann, R. 2001, "Trust, power and control in trans-organizational relations", Organization Studies, 
vol. 22, no. 2, pp. 337-365. 

Blomqvist, K., Hurmelinna, P. & Seppänen, R. 2005, "Playing the collaboration game right—balancing 
trust and contracting", Technovation, vol. 25, no. 5, pp. 497-504. 

Brattström, A. & Richtnér, A. 2013, "Good Cop–Bad Cop: Trust, Control, and the Lure of Integration", 
Journal of Product Innovation Management, . 

Caldwell, N.D. & Settle, V. 2011, "Incentives and contracting for availability: procuring complex 
performance" in Complex Engineering Service Systems Springer, , pp. 149-162. 

Datta, P.P. & Roy, R. 2013, "Incentive issues in performance-based outsourcing contracts in the UK 
defence industry: a simulation study", Production Planning & Control, vol. 24, no. 4-5, pp. 359-374. 

De Man, A. & Roijakkers, N. 2009, "Alliance governance: balancing control and trust in dealing with 
risk", Long range planning, vol. 42, no. 1, pp. 75-95. 

Eisenhardt, K.M. 1989, "Building theories from case study research", Academy of management review, 
vol. 14, no. 4, pp. 532-550. 

Erkoyuncu, J., Roy, R., Shehab, E. & Wardle, P. 2009, "Uncertainty challenges in service cost estimation 
for product-service systems in the aerospace and defence industries", Proceedings of the 19th CIRP 
Design Conference–Competitive DesignCranfield University Press, . 

Evans, S., Partidário, P.J. & Lambert, J. 2007, "Industrialization as a key element of sustainable product-
service solutions", International Journal of Production Research, vol. 45, no. 18-19, pp. 4225-4246. 

Ghoshal, S. & Moran, P. 1996, "Bad for practice: A critique of the transaction cost theory", Academy of 
management Review, vol. 21, no. 1, pp. 13-47. 

Halme, M., Anttonen, M., Kusima, M., Kontoniemi, N. & Heino, E. 2007, "Business models for material 
efficiency services: Conceptualization and application", Ecological Economics, vol. 63, no. 1, pp. 
126-137. 

Isaksson, O., Larsson, T.C. & Öhrwall Rönnbäck, A. 2009, "Development of product-service systems: 
challenges and opportunities for the manufacturing firm", Journal of Engineering Design, vol. 20, no. 
4, pp. 329-348. 

Kowalkowski, C. 2010, "What does a service-dominant logic really mean for manufacturing firms?", 
CIRP Journal of Manufacturing Science and Technology, vol. 3, no. 4, pp. 285-292. 

Kuo, T.C. 2011, "Simulation of purchase or rental decision-making based on product service system", 
The international journal of advanced manufacturing technology, vol. 52, no. 9-12, pp. 1239-1249. 



ISBN 978-90-77360-17-0 © CINet 2014 764 

Lewis, M.A. & Roehrich, J.K. 2009, "Contracts, relationships and integration: towards a model of the 
procurement of complex performance", International Journal of Procurement Management, vol. 2, no. 
2, pp. 125-142. 

Meier, H., Roy, R. & Seliger, G. 2010, "Industrial Product-Service Systems--IPS2", CIRP annals, vol. 59, 
no. 2, pp. 607-627. 

Ng, I. & Yip, N. 2009, "Identifying risk and its impact on contracting through a benefit based-model 
framework in business to business contracting: case of the defence industry", , pp. 207. 

Ng, I.C., Ding, D.X. & Yip, N. 2013, "Outcome-based contracts as new business model: The role of 
partnership and value-driven relational assets", Industrial Marketing Management, vol. 42, no. 5, pp. 
730-743. 

Oliva, R. & Kallenberg, R. 2003, "Managing the transition from products to services", International 
Journal of Service Industry Management, vol. 14, no. 2, pp. 160-172. 

Parida, V., Sjödin, D.R., Wincent, J. & Kohtamäki, M. 2014, "Mastering the Transition to Product-
Service Provision: Insights into Business Models, Learning Activities, and Capabilities", Research-
Technology Management, vol. 57, no. 3, pp. 44-52. 

Poppo, L. & Zenger, T. 2002, "Do formal contracts and relational governance function as substitutes or 
complements?", Strategic Management Journal, vol. 23, no. 8, pp. 707-725. 

Richter, A., Sadek, T. & Steven, M. 2010, "Flexibility in industrial product-service systems and use-
oriented business models", CIRP journal of manufacturing science and technology, vol. 3, pp. 128-
134. 

Richter, A. & Steven, M. 2009, On the Relation between Industrial Product-Service Systems and 
Business Models. 

Roy, R. & Cheruvu, K.S. 2009, "A competitive framework for industrial product-service systems", 
International Journal of Internet Manufacturing and Services, vol. 2, no. 1, pp. 4-29. 

Sakao, T., Rönnbäck, A.Ö & Sandström, G.Ö 2013, "Uncovering benefits and risks of integrated product 
service offerings—Using a case of technology encapsulation", Journal of Systems Science and 
Systems Engineering, vol. 22, no. 4, pp. 421-439. 

Sundin, E., Öhrwall Rönnbäck, A. & Sakao, T. 2010, "From component to system solution supplier: 
Strategic warranty management as a key to efficient integrated product/service engineering", CIRP 
journal of manufacturing science and technology, vol. 2, no. 3, pp. 183-191. 

Tukker, A. 2004, "Eight types of product-service system: Eight ways to sustainability? Experiences from 
suspronet", Business Strategy and the Environment, vol. 13, no. 4, pp. 246-260. 

Ulaga, W. & Reinartz, W.J. 2011, "Hybrid offerings: how manufacturing firms combine goods and 
services successfully", Journal of Marketing, vol. 75, no. 6, pp. 5-23. 

Wise, R. & Baumgartner, P. 1999, "Go downstream", Harvard business review, vol. 77, no. 5, pp. 133-
141. 

Yin, R.K. 2014, Case study research: Design and methods, Sage publications. 
  


