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Dear readers,
Today, the attribute Bsmart^ is widely used. Among the

examples are smart infrastructures, smart systems, smart cities,
smart products or even the smart world (Liu et al. 2019). In a
preface to a special issue published in Electronic Markets on
smart tourism, the guest editors mentioned that BBSmart^ has
become a new buzzword to describe technological, economic
and social developments fueled by technologies that rely on
sensors, big data, open data, new ways of connectivity and
exchange of information (e.g., Internet of Things, RFID, and
NFC) as well as abilities to infer and reason.^ (Gretzel et al.
2015, p. 179). Since then the Bbuzz^ has spread further and as
with many buzzwords, their understanding is heterogeneous
and differs depending on the background of the authors. For
example, many researchers in the domain of smart cities adopt
a technological perspective and analyze sensors, interfaces or
platform architectures that enable use cases in an urban envi-
ronment (e.g. Puiu et al. 2016). A view on smart products and
the associated topics of cyber-physical systems reveals a more
or less similar picture. On the other side, researchers from the
information systems discipline bring attention to the increasing
capabilities of computers, and how they are increasingly doing
things that humans could once do exclusively. In their defini-
tion, smart machines are becoming like humans by recognizing
voices, processing natural language, learning, and interacting
with the physical world through their vision, smell, touch, and
other senses, mobility and motor control with advanced artifi-
cial intelligence, intelligence augmentation and data (Demirkan

et al. 2016; Matzner et al. 2018). They profoundly impat the
current organization of business processes as illustrated in
muliple examples by Porter and Heppelmann (2015). The pres-
ent special issue on smart services follows this direction and
that of the earlier on smart tourism by considering the interplay
of technological, economic and social dimensions.

The (smart) service economy

The special issue comprises eight papers that cover various
aspects of smart services. They show that Bsmartness^ always
complements a physical (material) good or an (immaterial) ser-
vice (Porter and Heppelmann 2015). By the years, the latter
have become more important, which is apparent in the devel-
opment of many economies worldwide. Since the mid-
twentieth century, service industries account for 63% of the
gross domestic product (GDP) worldwide and clearly dominate
the industrial sector (30%) as well as the agricultural sector
(6.4%) (CIA 2018). More developed countries, such as North
American, Asian and European countries show even higher
values for the service sector (70–80%) and correspondingly
lower levels for the industrial (20–25%) and the agricultural
sector (<1%). A key characteristic in this shift from industrial
to service industries lies in the nature of the product itself: while
physical products are manufactured following industrial princi-
ples and are then sold to customers, services are immaterial in
nature and rely on the interaction between a service provider
and a service consumer. The well-known examples of a session
with a barber, a bank advisor or a physician, illustrate that
services emerge from a pre-configuration of resources, i.e. the
ability, the equipment and the facilities to exert a haircut, and
are not amenable to production on stock. Instead, services re-
quire the presence of a service consumer, i.e. a customer who
desires a haircut or a patient that experiences certain pain. Due
to the immaterial nature of many services, information technol-
ogies (IT) have played an important role in their diffusion.Most
recently, researchers and professionals are talking about growth
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of another transformation, which some call Bdigital
transformation.^ The expectations are high: According to the
report BGlobal digital transformation market^ the digital trans-
formation market is projected to grow from US$ 445.4 bn in
2017 toUSD 493.39 bn by 2022 and toUS$ 2279.4 bn by 2025
(Reportbuyer 2018).

This development may be seen as service transformation that
is being enabled by digital and mostly smart machines
(Demirkan et al. 2016). It denotes a revolution of business and
organizational activities, processes andmodels by leveraging the
utilization of a mix of digital technologies. Services are the core
of almost all successful digital transformations for organizations
and these digital technologies become the interactive encounters.
The interactive encounter between service provider and ser-
vice consumer has led to a second characteristic of services.
This is the shift from owning to using goods, which has
become known as the sharing economy. For example, a
service relieves the customer from having to take care of
the pre-configuration of the service. For a mobility service,
the users only use a vehicle for getting from A to B without
having to deal with purchasing or maintaining it. In the
literature, the interaction among service providers and the
users inherent in the notion of service is also recognized
as a service system. It may be defined as Ba dynamic value
co-creation configuration of resources, including people, or-
ganizations, shared information (language, laws, measures,
methods), and technology, all connected internally and exter-
nally to other service systems by value propositions.^
(Stoshikja et al. 2016, p. 216). In the marketing literature,
the thinking of co-creation has even been extended beyond
the mere distinction of physical goods and immaterial ser-
vices with the service-dominant logic (SDL). SDL
Brepresents a shift from a focus on firm output with some
sort of embedded ‘goodness’ (utility) to a focus on the
process of actors reciprocally using their resources […] with
other actors, for mutual benefit – that is, for mutual value
creation.^ (Lusch and Vargo 2019, p. 4).

Role of information technology

The first paper of this special issue illustrates the aspect of co-
creation and states that Bthese Bsmart products^ enable the co-
creation of Bsmart services^ that is based on monitoring, op-
timization, remote control and autonomous adaptation of
products.^ (Beverungen et al. 2019). The authors argue that
service systems are transformed towards smart service sys-
tems. As shown in Fig. 1, smart functionalities may enrich
or complement physical goods or services. This follows the
traditional use of IT in electronic commerce: information
about physical products that was attached on paper to the
product may be decoupled and made ubiquitously available.
Typical examples are electronic data interchange documents

or websites for tracking and tracing physical goods. In the
same vein, the status on services may be IT-supported. For
example, appointments with service providers may be pub-
lished electronically or the status of a service (e.g. the opening
of a bank account) may be monitored. However, the notion of
Bsmartness^ goes beyond mere transparency. In particular, the
properties of the underlying resource may also be influenced
(control) or analyzed. Among others, this refers to activating
or deactivating product functions and the generation of usage
profiles or simulations. This corresponds to prior research,
which conceives Bsmartness^ as the use of technology to en-
able a Bwise and interacting management of service systems’
assets, goals^ while also Bbeing capable for self-
reconfiguration^ (Barile and Polese 2010, p. 31).

An overview on the various underlying smart service
definitions from contributions in this special issue (see
Table 1) illustrates these aspects by referring to the val-
ue creation that occurs when service provider and con-
sumer interact (co-creation), to the enhancement of un-
derlying IT-based (smart) products with additional func-
tionalities, to the dynamic aspects that emerge from
time and location specificity (context) and, finally, to a
more active role of the service consumer (customer
orientation).

Strategies for smart services

Following these Bbuilding blocks^ of smart services, the
articles in this special issue shall be positioned along two
dimensions. On the one hand smart services enhance
existing products (either physical goods or service) with
smart functionality and on the other hand services imply
a business model that differs between providers of goods
and services and third parties that adopt a mediating role
between providers and customers:

– The value base denotes the source of value (Lepak et al.
2007), which may be the product itself, the Bintelligence^
of this product (smart properties) as well as many in-
stances using this product (crowd properties). As indicat-
ed in some contributions, crowd properties may be con-
ceived as additional data that emerges from the collection
of data from various instances (or users) of a product. For
example, it is known that the autonomous driving skills of
smart cars are improved with the availability of a contin-
uous data stream from a large population of these auton-
omous vehicles. The same applies to a smart mobility
service.

– The business model refers to elements, such as the value
proposition, the actor structure and the revenue
model (Alt and Zimmermann 2014). The provider
perspective is included in what has been described
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above with the distinction between goods that are
sold and subsequently possessed by their users and
the usage-based model offered by service providers.
The logic of third party services is different since
the business model of intermediaries such as dealers
or brokers, typically relies on the connection of
providers and customers. It leads to the distinction
of provider-oriented and customer-oriented smart
services.

Combining the two dimensions yields a framework that
allows the discussion of various strategies. Arrows indicate
examples for possible trajectories between strategic options

and how the framework could be applied to explain the stra-
tegic intention and the evolution of smart services. As
discussed above, arrow 1 describes the emergence of smart
products and services and arrow 2 the shift in the underlying
business model. In this case, the traditional goods-based mod-
el is changing to a service-based model. Revenues are not
generated by selling physical products, but by charging the
usage of these services. For example, instead of owning a
car, users are now members of carsharing, homesharing,
officesharing or other mobility services. Of course, physical
goods and services may be combined (see Fig. 1 left and
middle quadrants in the product property line), which leads
to product-service systems (Baines et al. 2007). In case smart
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Table 1 Definitions of Bsmart service^ in the special issue papers

Author(s) Definition

Anke (2019) Smart services are service systems, which enable value co-creation between a service provider
and beneficiary through the joint performance of service activities

Beverungen et al. (2019) Smart service is the application of specialized competences, through deeds, processes,
and performances that are enabled by smart products. Smart service systems are service
systems in which smart products are boundary objects that integrate resources and
activities of the involved actors for mutual benefit.

Dreyer et al. (2019) Smart services are individual, highly dynamic and quality-based 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), resulting in co-creating value
between the customer and the provider in all phases from the strategic development to the
improvement of a smart service.

Laubis et al. (2019) Smart service systems are systems that are designed for self-management and self-reconfiguration
to ensure the provision of a satisfactory service to the participants.

Wiegard and Breitner (2019) Smart services are a combination of physical and digital value-added services based on smart products
like wearables.
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properties (i.e. transparency, control, analytics) are present,
these may be recognized as smart product service systems
(left and middle quadrants in the smart properties line of Fig.
1). Typically, these systems feature a certain complexity since
multiple services (e.g. a mobility and a payment service) from
various providers have to be combined (Stoshikja et al. 2016,
p. 215f). Arrow 3 is interesting since a material good is then
replaced by a service. An example is the substitution of phys-
ical answering machines with virtual mailbox services.

The right column is different in this respect that an inter-
mediary acts as a broker between the provider and the con-
sumer. Contrary to the left and the middle column in Fig. 1,
the perspective is not from a single provider of a good or
service, but from an actor that provides an overview on mul-
tiple actors. Often, this occurs to increase the market transpar-
ency and to reduce the complexity for buyers (Rose 1999, p.
65). A key element of this mediation also represents the trans-
lation of domain-specific terminology and contexts into a lan-
guage that customers understand who are unfamiliar with
these domains (Alt 2016). In this sense, intermediaries are
Bagents^ of customers and shift the perspective from pro-
viders to customers. Smart services offered by such interme-
diaries could thus be referred to as more customer-oriented
smart services (see dotted lines to right column in Fig. 1).
They enable customers or patients to not only retrieve and
contract relevant offerings, but also to configure them accord-
ing to their individual preferences. However, the bundling and
tracking of complex service systems across service providers,
such as banks, hospitals or transportation companies, is still a
challenging task and often requires substantial coordination
on behalf of the customer today.

Special issue papers

This was the initial idea of this special issue. It aims to advance
research in the smart service domain and to use Bsmartness^ for
enabling a customer-oriented outside-in perspective. It follows
the intention of service science, which posits that Bsmart service
systems serve their clients better and develop enhanced oppor-
tunities for win-win situations that again result in increased value
co-creation for both service providers and clients^ (Beverungen
et al. 2019). In order for service providers to be successful in the
long run, they need to co-design their services for customer
orientation, i.e. following the idea of one-to-one marketing to-
wards a segment of one. We are already experiencing examples,
such as Google Now, Amazon Alexa, Microsoft Cortana and
Apple Siri, which use the Bwisdom of the crowd^ and are added
to existing services (see dotted lines in the upper line of Fig. 1).
This special issue seeks research on the concepts, solutions and
findings that help in advancing service thinking regarding more
customer experience and empowerment as well as value co-cre-
ation. The seven research papers and one position paper of this

special issue contribute to the domain of smart services from
different perspectives.

The initial set of three papers may be attributed to advancing
the understanding of smart services. The first is titled
BConceptualizing smart service systems^ and delivers valuable
groundwork for smart services. The authors Daniel Beverungen,
Oliver Müller, Martin Matzner, Jan Mendling and Jan vom
Brocke substantiate the understanding of smart services and elab-
orate on the characteristics as well as the implications of smart
service systems (Beverungen et al. 2019). Five case studies serve
to illustrate the conceptual framework, which may be conceived
as a generalized architecture of a smart service system. The sec-
ond and the third paper are helpful when designing smart ser-
vices. Titled BDesign-integrated financial assessment of smart
services^, the research from Jürgen Anke recognizes that smart
services are configurations of various services (Anke 2019). By
nature they are complex since the services may originate from
various disciplines, which requires that technological, organiza-
tional and strategic skills are aligned in a smart service project. To
structure the necessary steps a meta-model is developed that
aids in assessing the financial impact of smart services al-
ready in the early design stages. A prototype serves to val-
idate the model in a lab experiment. The paper by Andreea
Cristina Mihale-Wilson, Jan Zibuschka and Oliver Hinz in-
vestigates which features should be supported by in-vehicle
assistant services. In their research they analyze the user
preferences and the willingness to pay for in-vehicle assis-
tance services based on an empirical study with almost 300
participants from Germany (Mihale-Wilson et al. 2019). The
results yield valuable insights regarding the optimal design of
these services. Another set of four papers may be assigned
to understanding how smart services could support the move
to customer orientation:

– The fourth paper comprises a literature review on how
smart services enable the customer perspective and sheds
light on the research directions that may be observed in
the literature. The authors Sonja Dreyer, Daniel Olivotti,
Benedikt Lebek and Michael H. Breitner identify a total
of 13 topics across five phases of the smart service
lifecycle (Dreyer et al. 2019). The results reveal that eco-
nomic aspects and the role of the customer receive only
inferior attention. The authors also point at machine learn-
ing and knowledge management as promising fields for
future research.

– This leads to the fifth contribution, which is a po-
sition paper introducing the concept of customer in-
ducement. In their position paper the authors Rainer
Alt, Jan Fabian Ehmke, Reinhold Haux, Tino
Henke, Dirk Christian Mattfeld, Andreas Oberweis,
Barbara Paech and Alfred Winter complement the
research paper from Dreyer et al. (2019) and argue
that current approaches to customer orientation are
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still largely provider-oriented (Alt et al. 2019). They
present the concept of customer-induced service or-
chestration that aims at empowering customers to
bundle service from various providers along entire
customer journeys. Examples for the latter are travel
plans in the mobility domain or treatment plans in
the healthcare sector. Four requirements are formu-
lated that are necessary to enable services that allow
for customer-induced service orchestration.

– Another paper besides the position paper that applies ma-
chine learning is presented by Robin Hirt, Niklas Kühl
and Gerhard Satzger. Titled BCognitive Computing for
Customer Profiling^, the authors apply machine learning
to customer profiling and propose a meta classification
for gender prediction that is based on micro blogs (Hirt
et al. 2019). The prototype is used in an experimental
setting and proves beneficial in understanding customer
needs and in improving the offering of individualized
services.

– The seventh article shows an example for smart services
in healthcare and includes a risk-benefit-analysis for so-
called pay-as-you-live services, which are based on wear-
able technologies. The authors Rouven-B. Wiegard and
Michael H. Breitner investigate the adoption of these
smart services, in particular, the perceived benefits and
the privacy risks, from the customer’s perspective
(Wiegard and Breitner 2019). The insights are based on
an online survey and the test of ten hypotheses reveals
that privacy is a key concern of customers and, thus,
needs to be addressed by providers.

Finally, the example for an intermediary business
model based on crowd properties is described by Kevin
Laubis, Marcel Konstantinov, Viliam Simko, Alexander
Gröschel and Christof Weinhardt. They present a
crowdsensing-based road condition monitoring service that
complements existing professional services from specialized
engineering companies and enables an efficient road monitor-
ing on a broader scale (Laubis et al. 2019). The service is
based on sensors that are widespread in vehicles as well as
in smartphones. Several services build on these data services,
such as analytics, business, and finally, smart services. The
latter create the foundation of an intermediary business model
that is also validated in this design-oriented article.

Aswe have seen in this special issue, understanding customer
orientation is the key for today’s exponentially growing service
transformation and service economy with smart services. While
the papers here provide cogent examples of smart services for
customer orientation, the discipline and its applications are grow-
ing rapidly. Customer orientation, value co-creation and service
science are transdisciplinary in nature and focus on people, pro-
cesses and technologies that can implement autonomous intelli-
gence to various applications such as autonomous vehicles,

medical diagnostics, machine vision, translation, employee per-
formance evaluations, planning and scheduling, marketing ana-
lytics and others too numerous to mention here. It is our intent
that the papers presented here will motivate the reader’s journey
of discovery onwhat constitutes one of themost important topics
in the field of electronic markets.
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