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Abstract
In the course of digital servitization and the
introduction of smart services, the provider-customer
relationship in manufacturing industries is changing.
The cooperation between providers and customers,
which is also referred to as co-creation in research,
can have a positive impact on the value creation of
both parties in the various development phases of
smart service. Co-creation is understood as a two-way
communication in which providers and customers can
exchange their resources, for example in the form of
knowledge and skills. However, so far research has
focused on the role of the provider in this
constellation. Through a systematic literature review,
this article examines the role of customers within
industrial smart services. Four core areas could be
identified within co-creation. These are discussed in
the context of existing paradoxes and it is shown that
the customer perspective should be given equal
consideration in future research.

1. Introduction
SJÖDIN ET AL. consider that the competitiveness of
companies in B2B industries depends largely on the
extent to which digital service offerings are made
available [1]. The transformation of companies from
purely product-centric to service-centric providers is
hereby driven by the advancing digitization [2]. The
so called digital servitization can be defined as, "[...]
the transformation in processes, capabilities, and
offerings within industrial firms and their associate
ecosystems to progressively create, deliver, and
capture increased service value arising from a broad
range of enabling digital technologies" [1, p.479].
Accordingly, companies are faced with the
challenge of rethinking their previous understanding
of a business model and striving for innovation in this
regard [3]. In the context of digital servitization,
technologies offer many opportunities to develop
innovative business models [4]. These include "[...]
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intelligent, digitally networked systems that enable
machines, humans, systems, products and logistics to
communicate and cooperate with each other in real
time" [5, p.2]. This extensive digital networking is
made possible by the Internet of Things which ensures
the creation of huge amounts of data, which in turn
enable companies to offer innovative services based
on this information [6]. Such are known as data-driven
service [7, 8], smart service [9, 10], or advanced
service [11, 12]. Further we will continue to use the
term smart service in this study.
Smart services describe emerging offerings that
arise in multi-actor settings [9] and for whose success
existing business logics and development approaches
are challenged [1, 13, 14]. According to GRANDINETTI
ET AL., to create enhanced customer benefits with
smart services, it is crucial to have access to the
customer and data. The offering of smart services
hereby leads to transformational changes in present
supplier-customer relationships [6].
In theory, customer orientation and integration are
emphasized within named smart service innovation
[15]. The interaction between the customers and the
providers of smart services can be attributed as
essential [1, 16]. Empirical work, however, figured out
that the customer often plays a secondary role in real
world projects by mainly sharing feedback and
information [9]. It is important to find out how such
collaboration looks like and what role the customer
really plays [17]. Not least because a main challenge
in implementing smart services is to involve customers
and exploiting data that they are not always willing to
share [14].
So far, the focus in research has mostly been on
the providers and less on the customers [15, 18, 19]. In
order to generate further insights, the following
research question is stated: What roles do customers
play in smart services within the manufacturing
industry? To tackle this question, we decided on a
systematic literature review that focuses on analyzing
the role of the customer within smart services.
The paper is structured as follows. First, we will
explain the basic terminology of smart service and cocreation. Further, we explain the methodological
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approach of our review. In the following, the results in
form of four identified categories will be presented.
These will be discussed afterwards.

2. Related Works
2.1. Smart Service
WÜNDERLICH ET AL. refer to technology-based
services that involve a high level of active
participation by providers and customers (e.g. remote
diagnosis and repair of equipment) as "smart
interactive services" [20]. Despite this further generic
view, we follow DREYER ET AL. [19] who define smart
service as “individual, highly dynamic and qualitybased service solutions that are convenient for the
customer, realized with field intelligence and analyses
of technology, environment and social context data
(partially in real-time)” [19, p.57]. Further they
consider that smart services can be divided into the life
phases of design, transition, operation and
improvement, as well as a strategic component. Such
classification may also be helpful to examine the role
of the customer and is thereby used within our
analysis.
Smart services are created in the context of smart
service systems that allow continuous data collection
and analysis based on resources for sensing and
computing within networked people and things to
offer the opportunity of wireless communication and
value co-creation [10, 21]. Smart services are
strategically important in both B2B and B2C [21].
However, since these two approaches differ from each
other in their environment, a differentiated view is
necessary [22]. In our article we focus on the B2B
industry.
BEVERUNGEN ET AL. [10] consider that smart
products play a mediating role between the providers
and the customers. Furthermore, they consider the
interaction between different actors, objects or
organizations as an important basis for smart services.
Within smart services, not only the digitized
environment, also the nature of the provider-customer
relationship changes [13]. KAMALALDIN ET AL. further
emphasize the important factor of interaction between
providers and customers [15]. Due to the changes in
the provider-customer relationship, SJÖDIN ET AL. [1]
also believe that providers and customers must be
responsible for many new and more active roles. In
terms of the life cycle of smart services, providers and
customers interact closely [10] and share their
knowledge and important information for the purpose
of possible improvement opportunities [19]. The
interaction can take place in different phases and differ
in nature. A distinction can be made between direct

interactions (for example, feedback by customers) and
indirect interactions (for example, data release by
customers) [19].
The collaborative and close cooperation with
other actors, and significantly also with the customer,
for the development and creation of new value
propositions, but also for the creation of values, is
understood in academia as co-creation [23].

2.2. Different Lenses on Co-Creation
In the past, customers were often offered products
or services for sale which the providers largely
developed themselves. The co-creation approach
changes this relationship between providers and
customers in that customers can exert more influence
on the value of the product or service by interacting
with the providers [23]. In the following sections,
different approaches of understanding co-creation are
presented.
One of the first research approaches dealing with
co-creation was developed by PRAHALAD AND
RAMASWAMY [24, 25]. They see customers as an
important component in the creation of value within a
company. This is because the interaction between the
customers and the offering companies means that the
customers' experiences can make a significant
contribution to value creation. Companies should
move away from their product-centric view and place
more emphasis on customer experience. Further,
companies are meant to have the duty to rethink and to
involve customers in the value creation process. By
interacting with them, the company is able to create
added value for customers [24]. In this regard,
companies are able to create competitive advantages
over companies that operate differently [25].
Another possibility of co-creation describes the
so-called "customer co-creation", which can be used to
develop innovative products and services. Customer
co-creation is defined as a communication process
between service providers and customers that aims to
better understand customer needs [26]. In the context
of innovative service development, we can also speak
of collaboration, which also uses the interaction of
providers and customers to be able to develop
innovative services [27]. Companies can design new
ideas through this collaborative cooperation by
considering customers as an important external
resource [27].
Moreover, co-creation is often considered in
research within the framework of the servicedominant logic (SDL). It is considered "foundational
to service science and to the study of value-creation in
service systems" [18, p. 146]. It does not view service
providers and customers as two opposing parties, but
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focuses on the interaction between them. By
exchanging their respective resources in the form of
skills and knowledge, the providers and customers can
jointly create value for themselves or other
beneficiaries [28]. SDL is based on the "value-in-use"
idea and thus contrasts with the traditional view, which
is called "goods-dominant logic" and is based on the
"value-in-exchange" idea [29].

2.3. Drawbacks of Co-Creation
Co-creation does not always have a positive effect
on development of services and also entails risks and
negative aspects [1, p.480]. In "The dark side of
customer co-creation: exploring the consequences of
failed co-created services" written by HEIDENREICH ET
AL. the negative sides of co-creation in the
development and provision of services are highlighted
[30]. In principle, service failures can never be
completely ruled out. However, due to the high level
of customer participation and the effort involved,
customer expectations are at a high level. For this
reason, a service error can trigger a correspondingly
higher level of dissatisfaction on the customer side.
HEIDENREICH ET AL. confirm the hypothesis that "in
the case of service failure, customers using services
high on co-creation will be less satisfied than
customers using the same service low on co-creation."
[30, p.281]. According to this hypothesis, customers
with a high co-creation rate and a successful service
are more satisfied than customers with a low cocreation rate. However, a service failure conversely
leads to these customers being less satisfied with the
service than customers with lower co-creation shares.
In the case of a service error with a high co-creation
share, however, customers feel a certain responsibility
to rectify this error. In contrast, customers who were
hardly involved in the provision try to shift
responsibility to the service providers and expect the
error to be rectified by the respective company. SJÖDIN
ET AL. [1] also see the risks in co-creation, that the
relationship between the actors involved can be
negatively affected and the role assignments of the
actors can lead to conflicts.
As explained at the beginning, it is not possible to
determine a universally valid definition of co-creation,
since there are different ways of looking at this topic
depending
on
the
authors.
Nevertheless,
commonalities can be identified by means of the cocreation approaches described above. At their core,
they all describe a type of joint interaction between
different actors. An important aspect within this
interaction is also the exchange of knowledge and
skills, which makes it possible to generate the value
defined in advance.

The extent to which customers can ultimately be
involved in the value creation process is also
interpreted in different ways. The co-creation
approach is used in today's literature for many areas in
daily life and serves to describe different actors and
their collaborative cooperation [31]. In the context of
innovative service and product development, cocreation is increasingly seen as an important approach
to optimize the quality of offerings [27, 32].
Customers are expected to play a more important role
in this process so that the focus should not only lie on
providers. This development is now also increasingly
evident in digital servitization and is being researched
more and more [1, 11, 15, 20].

3. Method
A systematic literature review, following the
methodology described by TEMPLIER AND PARÉ [33],
will be used to answer the research question.
Basically, three main phases can be distinguished in a
systematic literature search. These are divided into
planning, conducting and reporting. In the planning
phase, a research question and a concept should first
be created, on the basis of which the research can then
be carried out. For our planning phase, we used the
framework of VOM BROCKE ET AL. [34] and classified
our procedure within their framework.
Our process of systematic literature research can
be classified as sequential, based on bibliographic
databases, representative and as a keyword search.
This becomes visible in Table 1 by means of the fields
with a grey background.
Table 1: Literature review planning [34]
Process
Sources
Coverage
Technique

Sequential
Citation
indexing
services
Comprehensive
Keyword
search

Bibliographic
databases
Representative
Backward
search

Iterative
Publications
Seminal works
Forward
search

In the subsequent implementation phase, all
relevant research contributions are searched for and
selected. Subsequently, these are to be evaluated
according to their quality and the most important
findings are to be extracted from them in order to be
subsequently analyzed as well as synthesized [33].
For better comprehensibility of the systematic
literature search, the search process for selecting
relevant research articles was documented. The initial
focus was on the selection of databases and the
subsequent definition of the search algorithm. Due to
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the large number of different databases, it was decided
in this systematic literature search to focus on the three
large and well-known databases "Scopus", "Web of
Science" and “Ebscohost”.
Our research procedure is shown in Figure 1. We
searched in the databases using the keywords “(smart
service* OR advanced service* OR digital
servitization*) AND (customer* OR user* OR
consumer*)”.
The terms above best represent the synonyms and
terms used in the context under review. Further
additions such as beneficiary did not lead to any
further results, which is why it was not integrated.
Our search in the Scopus, Web of Science and
Ebscohost databases led to an initial aggregated
number of over 2000 contributions (Figure 1).
Used databases
Scopus
Web of Science
Ebsohost
Keyword search
(smart service* OR advanced
service* OR digital
servitization*) AND (customer*
OR user* OR consumer*)
Resulting article
2018
Criteria application
B2B manufacturing industries,
reference to the role of the
customer
Full text review
48
Relevant article
21

Figure 1: Conducted literature review

We then filtered out duplicates and non-academic
sources. In addition, we focused on the B2B
manufacturing industries and verified that the articles
made references to the role of the customer.
Publications on the topic of healthcare, smart cities or
smart grid were excluded. This led to 48 publications
for full-text analysis. For the full text analysis, we

coded the articles using MAXQDA software. We
inductively coded respective contents focused on the
role of the customer in smart service. We also coded
deductively the respective lifecycle phase, based on
DREYER ET AL. [19], which was considered in
corresponding papers.
Within coding we reviewed to what extent the
articles had a focus on the role of the customer. Three
asterisk (***) mean a very clear and distinct focus on
the customers role, one asterisk means that the role of
the customer is only superficially described. Papers
that did not thematize the role of the customer at all
were already removed in the literature search. The
result is marked in Table 3 in the Appendix.
After initially coding all segments relevant to our
research question, we used the visualization tool of
MAXQDA to rearrange and cluster found customer
roles visually. We thereby tried to find consensus by
discussing the roles and develop superordinate
categories. This procedure resulted in the thematic
focal points (categories) described in the following
chapter.

4. Results
It was found that the role of the customer is not
clearly defined in the literature on smart services.
Nevertheless, it should be noted that the customer
played an omnipresent role in the papers examined.
It was noticeable that even if the customer is seen
as an important actor in smart service value creation,
the subject matter is frequently addressed from the
provider's point of view. “The importance of involving
customers in the design and delivery of services – that
is, co-creating services based on customers’ needs
instead of on only what providers believe they can
offer” [35, p.640] The dedicated customer perspective
is only taken by few papers. For example, Story et al.,
who explicitly addresses the role of the customer as
well as the role of the provider [11].
When evaluating and assigning the phases, it is
noticeable that a large part of the customer's role is in
the design and operations phase. Fewer articles deal
with the strategic consideration of the customer's role
(Table 3).
Due to the coding procedure we came up with four
categories that have been addressed in relation to the
role of the customer. Namely these are (1)
collaboration, (2) change, (3) integrate and build
capabilities, (4) balancing. Further we will give
examples and descriptions for each category.

Page 1927

4.1. Collaboration
The first essential point in the analysed articles is
the collaboration between the customer and the
provider. Collaboration must be thought of in a new
form and lived with the customer. Different forms of
collaboration became clear in the elaboration. The
aggregation of the construct collaboration consists of
several sub-categories and thus of different
perspectives on collaboration. For us, collaboration in
this context means both the establishment of a
sustainable and stable relationship and the integration
of the customer into the supplier's development and
design processes. The customer can act as an
informant, user or prosumer, among other things.
Prosumer in this context means “[…] that customers
will participate in the design of something that they
will later consume […]”, so they are producer and
consumer [35, p.635].
SJÖDIN ET AL. see a transformation in the
nature of the interaction between customer and
provider [1]. This is changing from a transactionalbased to a relationship-based collaboration.
WÜNDERLICH ET AL. conclude in their paper that
“collaboration beliefs (as reflected in willingness to
collaborate, perceptions of role clarity, guidance and
self-efficacy) positively influence the user´s attitudinal
and behavioral responses to smart interactive services”
[20, p.13].
The exchange of information and data is also an
essential part of collaboration in our investigation. The
customer, as a user, can also become an informant and
creates and evaluates value in use. By sharing
information and providing access, the provider gains
knowledge about the customer so that the services can
be tailored to the client. In addition, the provider can
use insights from the data for further development [7].

4.2. Change
Another important aspect that emerged from the
analysis is the topic of change. This includes aspects
such as an open mind, new forms of cooperation,
trust and customer orientation.
On the one hand, this means that the customer
organisation has to realign and adapt in terms of its
processes, culture, mindset and traditions. On the other
hand, the provider also needs to understand the culture
and habits of the customer and consider how to better
tailor the service to the customer [36]. More and more
providers see customer involvement as a way to
generate new service ideas or to improve and enhance
existing services [37]. In order to implement and shape
these new forms of cooperation and the changed

mindset, building trust between customer and provider
is an essential component. Especially with regard to
information and data exchange, trust increases the
willingness to share and provide it [15].
„The need to become immersed in customer
processes is clearly evident, though the extent to which
the customer is willing to allow this varies depending,
again, on the context and access to decision-makers “
[17, p.18].
In general, the aspect of change is understood as
the willingness to adapt the processes and the way of
thinking on the part of both the supplier and the
customer. In this context, the adaptation of
technologies and the willingness to invest on the part
of the customer also play a decisive role.
„In terms of digital technologies in the
foundational phase of the relationship, partners are
likely to jointly invest in building digital systems for
customer operations. For example, companies often
described initial efforts to install sensors or to connect
a fleet of machines as key enablers of the digital
transformation“ [15, p.9].

4.3. Integrate and Build Capabilities
The third category was the integration, but also
the building of capabilities. “Capabilities need to be
interactively developed between the customer and the
manufacturer” [36, p.1076]. Authors emphasized that
both, providers and consumers, must agree on projects
and contribute resources and capabilities to develop or
provide smart services. “Another aspect stressed by
respondents is the importance of sharing risk and
reward between provider and customer. Since digital
services often involve the provider taking on
responsibility for operation of the equipment” [16,
p.9]. This requires negotiating contracts and
demonstrating commitment from the various parties.
There is also talk of the need to convince customers.
“Establishing platforms to engage customers. All case
firms establish various platforms to engage customers
and proactively involve customers in the valuecreation process” [37, p.326].

4.4 Balancing
In addition to building capabilities, however,
some articles also warn of a dependency relationship.
Statements on this were summarized in the fourth
category under balancing control. Even though only a
few authors talk about this, it was included because it
reveals important insights about the attitude and role
of the customer. The authors noted here that the custo-
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Table 2. Named areas of the customer role in smart service co-creation
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mer still has to remain capable of making decisions.
“Consequently, part of the challenge in offering
advanced analytical services is to create solutions
which allow others (the customer) to develop
analytical insights, while ensuring that the providers
obtain only limited knowledge” [17, p.14]. To do this,
customers should retain resources and skills, for
example in dealing with new technologies, but also in
being able to see through and evaluate complex
contract structures. “It is, therefore, clear that
customers need to balance intimacy, and all the
benefits that this brings, with careful consideration of
key contractual aspects of these relationships, which
can be particularly complex” [11, p.10].

5. Discussion
By showing the different roles but also the
different understandings of the role of the customer we
could give more clarity to the research context of smart
service and co-creation as a current research field. Our
findings underpin the important role the customer
plays, but it is still not clear what this role looks like
and how providers should react to it. Literature shows,
that the customer is sometimes only seen as a pure
informant or an object of consideration, which stands
in contrast to the understanding of the SDL.
The state of research on the transformation to a
smart service provider shows that the path does not
always bring only advantages. It is important to note
that although digitization accelerates investment in
new technologies and capabilities and the
transformation from pure product provider to service
provider, it can also have negative effects. In the

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

literature, this is referred to as service or digitization
paradoxes. It would be interesting to see whether there
are connections between certain roles of the customer
and the co-creation practiced and the success or failure
of these transformations.
Described disadvantages of co-creation seem to
occur especially in standardized services. Particularly
in the case of smart services, the literature seems to
agree that the involvement of customers in the value
creation and development process is indispensable and
advantageous. Nevertheless, there is a lack of a more
differentiated view of the various roles and an
examination of possible factors that can lead to the
failure of projects or to a digitalization paradox
described above, in which the investments in change
do not pay off.
It is often simply postulated that the customer
must be integrated and proposed processes assume this
collaboration. It would be interesting to examine in
future research what advantages the customer has
here, or to what extent integration is beneficial or even
disadvantageous. Such a view from the customer's
point of view is indispensable and research should find
a balance in order to see the various stakeholders on
an equal footing. So far, there has been a strong focus
on the providers. However, customers also have to
invest considerable effort in these activities, and it is
still unclear how they will be incentivized in addition
to more customized solutions.
In this context, balancing intimacy by the
customer is pointed out by [11, 17, 20, 36] as a
decisive role. However, this is currently addressed in
only a few contributions. This topic could also be an
overarching point, as it affects many other areas we
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have pointed out. For example, the customer needs to
keep his own skills within the company in order to
remain capable of making decisions [11]. Also, when
it comes to collaboration and acting as an informant,
the customer needs to find an appropriate balance
between sharing their data and protecting it.
Another research stream is concerned with value
co-destruction. Here it concerns the topic that by
problems in the collaboration between providers and
customers. Examples of this are misinformation, lack
of trust, lack of behavior, and lack of ability to deliver
ones promises which ultimately leads to value
destruction instead of creation. Such factors can take
place before or after a collaboration [46].
Further, we were able to plot the overarching
phases of the smart service lifecycle named above
[19]. The results are highlighted in Table 3, in the
Appendix. Nonetheless, we were not able to
differentiate in which phases, or even which specific
tasks, customers take over as the definitions and
descriptions of researched articles was not granular
enough. However, the goal of this paper was not to
equalize these understandings, but to develop a
holistic picture of the described roles of the customer.
Basically, this systematic literature review
provides a very good overview for understanding the
role of the customer in industrial smart services. As
further research, a forward and backward search
would be recommended. This would consolidate the
scientific validity and, perhaps, reveal additional roles
of the customer. Furthermore, the exploration of other
industries besides the manufacturing industry could be
interesting and provide exciting insights into the view
of the customer role in smart service co-creation.
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