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Abstract 

Product-Service Systems (PSS) as an integration of product and service elements in one market offer promise amongst others better fulfillment 
of customer demand, quicker innovation, differentiation from competitors and sustainability. However in the industrial practice there are major 
challenges in successfully offering these PSS. One of these challenges is to gain market acceptance for PSS. Whereas benefits for providers and 
customers have been widely discussed in literature, going beyond these statements and analyzing factors on the market acceptance of PSS is 
hardly discussed. The paper gives the theoretical foundations for a model explaining an integrated set of factors for and against the market 
acceptance of PSS in B2B environments. 
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1. Introduction 

Product-Service Systems (PSS) integrate product and 
service elements in one market offer [1]. Tukker [2] 
distinguishes three main types of PSS: 1) Product oriented 
PSS incorporate product related services such as maintenance 
as well as advice and consultancy. 2) Use oriented services 
that rely on alternative business models such as renting, 
sharing, and pooling instead of selling a product to the 
customer. 3) Result oriented PSS incorporate activity 
management, pay per service unit and functional result. The 
benefits of PSS, have been widely discussed in the literature 
(see section 2.2f.). Besides that, there is very little 
consideration for the market acceptance of PSS. The term 
acceptance depends on three components: attitude (formed by 
evaluating benefits and drawbacks, e. g. of a PSS offer), 
action (as the application of an attitude, e. g. in contracting a 
PSS) and usage [3]. A general theory of the diffusion of 
innovations is given by Rogers [4]. He describes five factors 
influencing the adoption of product innovations: relative 
advantage, compatibility, trialability, observability, 

complexity. These characteristics have been adapted for 
analyzing acceptance of consumer market PSS [5]. Also other 
authors focused mainly on consumer market [5-8]. A striking 
prediction for customer acceptance of PSS is given by 
Manzini and Vezzoli [9]: “A major element of a PSS is that a 
client (…) demand is met by selling satisfaction instead of 
providing a product. (…) If the satisfaction is evident, then 
customers would see a PSS as a preferable choice”. However 
some authors admit a lack of market acceptance of PSS for 
both business-to-consumer (B2C) [6] and business-to-
business (B2B) markets [10, 11]. Understanding of customer 
behavior in the context of PSS is “underresearched” [11]. PSS 
promise manifold benefits to customer, but describing these 
benefits seems not to be sufficient for explaining the market 
acceptance. Further factors must be considered.  

This paper introduces factors influencing the market 
acceptance of PSS in B2B markets. Therefore we have carried 
out an extensive literature study for identifying these factors 
in publications on PSS. Since that issue is hardly discussed in 
literature we have expanded the focus and also adjacent and 
overlapping research topics such as outsourcing and 
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performance based contracting were considered. Thereby we 
studied typical customer behavior and extracted motives for 
accepting or rejecting these market offers. The underlying 
assumption is that a fundamental understanding of the 
recommendations in literature regarding these topics allows 
for conclusions on the market acceptance of PSS. The 
underlying research question is: Which factors have a positive 
or negative influence of the customer acceptance of PSS in 
B2B-markets? On discussing the customers’ action strategies, 
we frame the theoretical foundations for an integrated model 
for decision making whether PSS are a suitable market offer 
for a specific company and if so how the characteristics of the 
offered PSS should be designed.  

2. Market acceptance and benefits of PSS in B2B-markets 

Firstly, we have conducted a literature review on market 
acceptance of PSS for B2B markets. Thereby literature on 
PSS, IPS², servitization and functional sales was considered. 
In total 31 publications were analyzed regarding factors 
influencing market acceptance as well as benefits of PSS for 
the B2B market. In this chapter the results are briefly 
discussed. Benefits were analyzed in order to get an 
understanding about promises of PSS, forming the attitude of 
potential customers towards a PSS offer. For getting towards 
an integrated understanding of influencing factors of market 
acceptance of PSS, we discuss benefits and limitations of 
PSS. Benefits for providers are regarded if these benefits are a 
win-win-situation or if they are got at the expense of the 
customer benefits and thus may impact on market acceptance.  

2.1. Factors influencing market acceptance 

Several authors admit the lack of customer acceptance of 
PSS in industrial practice (see section 1). Whereas the 
promised success of PSS is based on the assumption that 
customers want the benefits of a product and not to own it (cp. 
[9]), some authors see that this assumption is not always 
appropriate [12]. Other factors hindering the market 
acceptance are the loss of perceived control by the customer 
[13] and the access to sensitive information from the customer 
when the service providing personnel is entering his facilities 
[11]. Customers that have a lack of knowledge about the 
lifecycle costs may perceive a PSS offering as expensive 
compared to a product offering [11, 14].  

2.2. Benefits for PSS customers 

PSS are supposed to allow for enhancing the customer 
satisfaction. This is enabled by the better insight into 
customer needs [15] and a higher flexibility to fulfill changed 
customer needs [16]. The customer may benefit from the 
provider’s expert knowledge [11, 17], for example for an 
optimized usage of the product [18] or participation of the 
engineering capabilities of the provider [17]. PSS allow for 
individualized offerings [15, 16, 19]. Outsourcing activities 
allow the customer for focusing on his core activities [2, 17]. 
Closely related to that, the user has less responsibility for the 
product [12, 16, 20]. Administrative or monitoring tasks are 

transferred to the provider [20]. Another benefit is the sharing 
of risks regarding machine failure with the provider. The PSS 
thereby acts as an insurance [18].  

2.3. Benefits for PSS providers 

Benefits for providers relate to competition, company 
development, customer-relation, legal issues and finance. PSS 
allow for its providers for differentiating from the competition 
[10, 21-27] due to the integration of new knowledge and 
technologies as well as new concepts [23]. PSS may close the 
market for competitors selling spare parts and consumables 
[28]. Besides that PSS are harder to imitate than technical 
products [29-31]. Intangible services are hard to copy [17], for 
example due to the embedded knowledge that cannot be 
acquired by reengineering of a tangible product [28]. PSS 
allow for avoiding price-based competition because total cost 
of ownership is getting more important [32]. 

PSS allow for several benefits regarding the customer 
relationship. PSS locks the customer into a long-term 
relationship [30]. As it is formulated that has to be seen 
critically in the context of market acceptance of PSS because 
in reverse it implies that the long-term relationship is not in 
every case wanted by the customer. PSS promise a higher 
customer loyalty [2]. Besides that providing services of a PSS 
implies the benefit of a more direct customer contact [2, 30] 
since services are characterized by the uno-actu-principle 
[33]. This allows for getting a deeper insight into product 
usage and customer needs and thus for improving the market 
offer. PSS are a driver for innovation. PSS are better focused 
on the customer demand and thus allow for faster innovation 
[2] and the diffusion of innovations [29]. Legal requirements 
may foster the introduction of PSS [16]. New market 
opportunities are another aspect. Servitization extends the 
business model of manufacturing industries, also in mature, 
stagnating markets [11, 16, 29]. PSS are said to have benefits 
in a multitude of financial aspects: higher revenue, higher 
margins as well as more stable revenues, less dependent on 
economic cycles. Whereas the higher revenue bases on the 
broadened activities as well as the stability of revenues and is 
not further discussed in literature, the higher margins that are 
promised by some authors is discussed critically by Neely 
[34]. Neely made a study in servitized firms and identified 
that at least large firms have higher revenues but lower net 
profits. Small firms were able to realize the promised profits.  

2.4. Benefits for society 

The society profits both from PSS as a means for 
sustainability as well as the creation of new jobs. The most 
often stated benefit of PSS is their contribution to 
sustainability. That aspect is discussed in a multitude of facets 
(see for example [35-39]). PSS allow for decoupling 
economic growth and material input [10]. The provider has to 
consider the total cost of ownership. Thus the consumption 
during the product life cycle of resources and energy is 
getting more important [12] as well as a higher lifespan of the 
hardware may be economically favorable [35]. 
Remanufacturing [40] and upgrading [14] have a positive 
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impact on resource consumption. However PSS may be 
sustainably but are not by definition as Tukker and Tischner 
demonstrate [22]. Another societal benefit is the creation or at 
least preservation of jobs [18], due to the labor-intensity of 
services [10]. 

2.5. Conclusions 

Whereas benefits of PSS have been widely discussed, there 
is only little consideration for influencing factors on market 
acceptance. Authors mainly focus on benefits for providers, 
customers and society. There is lack of a comprehensive set of 
factors that influence the market acceptance, going beyond 
promised benefits.  

3. Research methodology 

In the literature there is a lack of explanation of customer 
acceptance of PSS. Besides that PSS publications are written 
from the perspective of the PSS provider. The customer’s 
opinion is underrepresented. To overcome that, we have 
analyzed literature from neighbored research fields in order to 
get artifacts related to market acceptance that can be 
transferred on the domain of PSS.  

From these publications, we have extracted a 
comprehensive set of motivations for and barriers against 
outsourcing of activities (from a customer perspective). The 
following research fields were considered for: Operator 
models (industrial applications), Performance Based 
Contracting (PBC) and Outsourcing. Thereby we have 
assumed that the same or at least adequately similar 
correlations are valid for those PSS that also rely on 
outsourcing of activities. From a customer perspective these 
business models may be similar to PSS, since they rely on the 
same principle. To be specific this principle is the transfer of 
responsibility or activities (e. g. for operation, maintenance) 
from the customer to a provider, which is used by Finken et 
al. [41], Herzberger et al. [42] and Panshef et al. [43] for PSS 
development methods. The assumption is applicable for result 
oriented PSS. The special case of maintenance outsourcing 
correlates to a product oriented PSS, according to Tukker’s 
definition [2].  

A side effect of the approach is that the customer (instead 
of the provider) is in the focus of these publications and thus 
it is possible to understand the customer’s behavior.  

In total 18 references were concluded in the literature 
review. More than 120 text passages describing market 
acceptance of the analyzed topics were isolated. These text 
passages were classified if they have a positive, negative or 
varying influence. Afterwards the identified statements were 
aggregated into eight overarching factors. The results are 
discussed in the next section.  

4. Motivation for or barriers against outsourcing  

This section describes influencing factors for companies to 
foster or hinder outsourcing of activities. An overview of 
analyzed literature as well as the identified factors is given in 
Fig. 1. 

                           Factor 
 
 
 
 
 
 
 
Reference Fi

na
nc

ia
l 

R
isk

 a
nd

 fl
ex

ib
ili

ty
 

Tr
us

t 

H
um

an
 fa

ct
or

 

Te
ch

no
lo

gy
 a

nd
 

Pe
rfo

rm
an

ce
 

K
no

w
le

dg
e 

le
ad

 o
f t

he
 

pr
ov

id
er

 

K
no

w
le

dg
e 

tra
ns

fe
r a

nd
 

ac
ce

ss
 to

 k
no

w
le

dg
e 

C
or

e 
co

m
pe

te
nc

ie
s a

nd
 

ac
tiv

iti
es

 

Ford & Farmer [44] x       x   x x 

Gómez [45]  x x     x   x x 
Srumpf [46] x x     x   x x 

Siemer [47] x       x x x   
Hornschild et al. [48] x           x   
Lay & Schröter [49] x       x   x   

Platts et al. [50] x x     x   x   
Buck-Lew [51]   x         x   

Garrel et al. [52] x x x x x   x x 

Hypko et al. [53] x x x   x       
Jauch & Wilson [54]     x           

Becker et al. [55]     x           
Campbell [56]     x x     x x 

Bertolini et al. [57]     x x     x   
Ng & Nudurupati [58]   x     x x     
van de Water & van 
Peet [59] x     x     x   

Kakabadse & 
Kakabadse  [60]           x x   

Bustinza et al. [61]       x     x   
Fig. 1. Literature overview 

4.1. Financial 

An often stated motive for customers to decide to outsoure 
activities is to save costs on a short as well as a long term 
perspective [44]. That cost advantage may be realized by the 
provider through better competencies in operating the 
machine [45] or economies of scale of the provider [46]. 
Furthermore the balance sheet total is reduced [47]. Another 
motive is transparency about total cost of ownership [46] as 
well as budget certainty [62]. Not buying a product but paying 
for its usage has the benefit of a lower need for investment 
[62], especially for companies that do not have the financial 
capability to invest in buying a machine [48]. PBC is also the 
preferable choice when the time period of the usage of a 
machine is shorter than its payback period [49]. 

4.2. Risk and flexibility 

Closely related to financial factors is risk reduction. 
Financial risk reduction achieved by transferring fix costs into 
variable costs [45, 47]. Thus it is easier to cope with volume 
changes [50]. This means a higher flexibility for the customer 
[51]. Beyond these financial risks, also technical and 
organizational risks are transferred to the provider [52]. That 
risk transfer facilitates to bring new, unknown technologies 
into the market. When the customer does not have a deep 
knowledge about operation and maintenance as well as 
benefits of a product, he may be willingly to outsource the 
risks [53]. 
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4.3. Trust 

A benefit of outsourcing is long-term relationships with the 
customer. In a reverse conclusion, the customer has to accept 
a higher dependency from the provider [54]. For accepting 
that lock-in, the customer has to trust into capabilities of the 
provider. The customer needs to trust the quality and 
reliability of the provider [47, 52, 53, 55]. Another facet of 
trust is the protection of competences: The providing 
company will built up know-how when delivering its service 
thus the customer may fear that the provider transfers the 
knowledge to a competitor [56]. The factor trust becomes 
even more important when it is considered that outsourcing 
decision is hard to withdraw: Competencies are lost over time 
and thus the customer loses the capabilities and it is difficult 
and expensive to backshift the outsourced activities [56]. 

4.4. Human factor 

Human factors relate to employees of both the customer 
and the provider. Outsourcing of activities has a negative 
influence on the employees of the customer company because 
they lose duties [57]. Statements regarding the influences on 
motivation of the provider in the literature differ: working in a 
customer’s facility may have a harmful influence on their 
motivation [45]. Other authors state that the influence on the 
motivation is positive because (in a service delivering 
company) they are working in the core activities of the 
company and thus see a career opportunity. For a customer 
this implies the opportunity to raise productivity through these 
employees [56]. 

4.5. Technology and performance 

As stated for the factor “financial”, paying for using a 
product instead of buying it allows for using the latest 
innovations without investing. Thus the customer has access 
to the latest technologies [46]. The customer may expect 
frequent upgrades [63]. Outsourcing also promises for a better 
performance (e. g. quality of a machine output, availability, 
efficiency of resource usage). That factor is also often stated 
in PSS literature. Reasons are for example a better knowledge 
of the provider in operation and maintenance as well as 
incentivizing the provider to reduce machine failures [58]. 

4.6. Core competencies and activities 

Outsourcing of activities allows for focusing on the own 
core competencies. Hence a customer tends to outsource those 
activities that do not refer on his core competencies. Vice 
versa he will refuse from outsourcing those activities that 
refer on his core competencies [46, 52]. Knowledge 
management literature gives similar recommendations: 
capabilities where a company has no or only a low advantage 
compared to its market environment and that are used 
infrequently are to be outsourced, whereas capabilities with a 
high advantage have to be preserved, kept in-house and 
enhanced [64]. Analogously to core competencies, companies 
are recommended to outsource those activities that are outside 

their core activities. That allows these companies to focus 
their capital, capabilities and manpower on the business 
activities with the highest margins [44]. The focus allows for 
improving the core competitiveness [17]. The implication is 
similar than to core competencies: companies may refuse 
from outsourcing their core activities. Outsourcing must not 
have a negative influence on the own competitiveness, nor 
today or in the future [55]. 

4.7. Knowledge transfer and access to knowledge 

From a customer perspective there is both a wanted and an 
unwanted knowledge transfer in the context of outsourcing 
activities. The unwanted knowledge transfer is directed from 
the customer to the provider [45] for example when an 
employee of the provider is delivering a service and is in 
contact with the customer’s employees or is entering his 
facilities [11]. On the other side companies may hope that 
knowledge is transferred from the provider’s employees to the 
own ones [56]. Outsourcing allows for accessing specialized 
knowledge and competencies [51, 56, 59]. Applying specialist 
knowledge of the provider, better performance of the 
machines may be achieved or maintenance costs may be 
reduced [47, 52]. Savings may be realized in those aspects 
that have not given a high priority by customer and thus are 
not optimized [49]. This applies especially if the customer 
perceives a better knowledge related to outsourced activities 
in the providing company. Literature recommends customer’s 
to outsource to the provider with the best-in world skills [60]. 

4.8. Knowledge lead of the provider 

From the motivation of customers to access and benefit 
from the expert knowledge of the provider, it may be 
concluded that the knowledge of a provider related to a 
specific activity must be superior to those of the customer as 
well as competitors to be accepted in the market. The 
challenge of that knowledge lead is that people tend to 
overestimate their own knowledge and competencies [65]. 
This implies a reduction of the perceived knowledge lead 
from the perspective of the customer and an increase of the 
perceived knowledge gap from the perspective of the 
provider. A knowledge lead of the providing company 
compared to customers fosters outsourcing of activities. 
However the customer has to have a minimum knowledge 
about these activities for evaluating them [61]. As stated in 
section 4.1, customers tend to outsource activities for 
reducing total costs of ownership. However companies may 
not have knowledge about these costs when buying a machine 
and are undervaluing them [11]. The customer has to 
understand why a provider is able to perform an activity more 
efficient and more effective [46]. 

5. Conclusions  

The discussion of motivations for or against outsourcing of 
activities in the upper section allows for conclusions on the 
market acceptance of PSS. The main factors are summarized 
in Table 1.  
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Table 1. Main factors on the market acceptance of PSS in B2B environments 

Factor Explanation 

Pricing Lower total cost of ownership may have a positive 
influence on the market acceptance of a PSS. 

Risk and 
flexibility 

The willingness of a customer to transfer risks to a PSS 
provider or appreciating a higher flexibility may prefer 
a PSS to buy a technical product. 

Trust Customers must trust the provider that he will deliver 
the PSS reliably as agreed regarding time, cost and 
quality. 

Performance Customers may expect a superior performance from a 
PSS compared to a technical product. 

Knowledge lead 
of the provider 

A knowledge lead (in relation to customers and 
competitors) of a provider has a positive influence on 
market acceptance of the offered PSS. Customers may 
want to benefit of the knowledge of the provider. 

Core 
competencies 
and activities 

PSS should not refer on core competencies and 
activities of the customers. In that case customers will 
most likely refuse these offers. However, taking non-
core activities and non-core competencies from the 
customer perspective is a success factor. 

This paper contributes to come towards an model for 
understanding customer acceptance of PSS and designing PSS 
that have a higher chance to be successful on the market. In 
future research, these factors have to be verified in empirical 
studies. Up to now they have been developed on a theoretical 
basis by reviewing neighbored research fields to PSS. The 
identified factors focus on B2B environments. Since these 
factors have been revealed from literature on B2B markets, 
they cannot be directly transferred to B2C (business-to-
consumer) environments. The factor that some consumers 
want to own a product, as stated by Mont [11] is missing and 
is not discussed in the considered literature about B2B 
environments. Altogether the study revealed factors that can 
be used for estimating the market acceptance of a specific 
PSS. These factors are applicable for PSS that rely on 
outsourcing of activities. These are evidences that have a 
varying and customer-dependent influence. The specific type 
of PSS influences the significance of these factors. Some 
specific factors may exist for a specific type of PSS. The 
factors can be seen as recommendations when designing a 
PSS. Some of the listed factors such as lower cost, risk 
transfer and superior performance are coherent with general 
benefits of PSS. Other factors such as influence on core 
competencies and activities are stated as benefits of PSS. 
However that has to be seen from several perspectives since it 
may also been a huge barrier for market acceptance. The most 
often promised benefit of PSS is an increased sustainability. 
However recommendations for (or against) outsourcing of 
activities do not consider this aspect. The Plant Maintenance 
Resource Center made a survey in which only 1 out of 29 
companies named “improve environmental performance” as a 
reason for maintenance outsourcing [66]. The presented study 
could not reveal if improved sustainability is a factor 
influencing the market acceptance of PSS.  
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