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Preface

Services comprise over 60% of the gross world product, and represent the
fastest-growing sector in emerging economies. On the academic side, the field of
Service Science unites researchers in the search for new knowledge and solutions
across academic disciplines and across individual institutions (“Service Systems”).
Starting with the conference 1.0 in 2010, the series of International Conferences on
Exploring Service Science, IESS, has provided a forum for sharing interesting and
noteworthy achievements and developments in this field.

In this volume of “Exploring Service Science”, we have collected the peer-reviewed
papers of IESS 1.8, organized September 19-21, 2018, by the Karlsruhe Service
Research Institute (KSRI) at the Karlsruhe Institute of Technology (KIT) in Germany.
The event gathered academic scientists and practitioners from the service industry and
related disciplines in a collegial and inspiring environment. According to its tradition,
IESS 1.8 covered major research and development areas related to Service Science
foundations under the theme of “Services in the Digital Era”. For the first time, the
event was organized in multiple tracks: Service Design and Innovation, Smart Service
Processes, Service Business Models, Big Data in Services, Service Exploration, as well
as Design Science Research for Services.

A total of 67 submissions were received from authors from 14 countries, out of
which 30 quality full papers were selected in a double-blind review process. All
submissions were reviewed by at least two members of the International Conference
Program Committee, composed of service science experts from over 20 countries.

The book is structured in six parts, based on the six main tracks of the conference.
Each track features contributions describing current research in a particular domain of
service science. Part 1, Service Design and Innovation, deals with research on the
design of new service offerings and customer experience. In part 2, Smart Service
Processes, the necessary environments for smart services in the field of IoT are dis-
cussed, focusing on the technologies, data models, and optimization tasks. In the third
part, Service Business Models, it is discussed how the increasing importance of digital
technologies has given rise to new services and, consequently, new kinds of service
business models. Part 4, Big Data in Services, covers insights from the application of
machine learning and artificial intelligence in different use cases of digital services. Part
5, Service Topics Open Exploration, deals with explorative research in the field of
service science, introducing new frameworks, methods, and IT tools. Finally, part 6,
Design Science Research in Services, focuses on the development of artifacts for value
co-creation by applying methodologies from the field of design science research. Thus,
the book offers an extended, ICT-focused vision on services and addresses multiple
relevant aspects, including underlying business models, the necessary processes, as
well technological capabilities like big data and machine learning. The academic work
showcased at the conference should help to advance service science and its application
in practice.
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The Effect of Service Modularity on Flexibility
in the Digital Age — An Investigation
in the B2B Context

Torben Stofferl(%), Thomas Widjajal, and Nicolas Zacharias>

! University of Passau, Innstralie 41, 94032 Passau, Germany
{torben. stoffer, thomas.widjaja}@uni-passau. de
2 TU Darmstadt, Karolinenplatz 5, 64289 Darmstadt, Germany
zacharias@bwl. tu-darmstadt. de

Abstract. The goal of this study is to investigate the moderating role of digi-
talization on the well-known positive effect of service modularity on service
flexibility. This is important since research findings on the role of service dig-
italization in this context are scarce and still equivocal. Following research on
digital business strategy, we propose and provide empirical evidence that service
digitalization positively moderates the effect of service modularization on ser-
vice flexibility. By doing this, we furthermore enhance this research by con-
sidering service digitalization as a continuum ranging from low (i.e., services
mainly provided by personnel) to high (i.e., services mainly provided by IT). In
addition, we show that service flexibility has a positive effect on service value
which is an important factor for firms’ market success. Hereby we aim to
contribute to research on service modularization and technology management.
Our research is based on survey-data of 147 companies offering IT services in
the B2B context and is analyzed using the partial least square method.

Keywords: Service modularity - Service flexibility - Service digitalization
B2B - PLS

1 Introduction

In recent years, suppliers of business-to-business (B2B) services have continuously
increased the number of digital services in their portfolios by creating new digital
services or altering the degree of digitalization of existing services. An example for the
alteration of existing services are the McKinsey Solutions which comprise services (e.g.,
assessment of firms’ competitive position) that have traditionally been performed by
consultants (i.e., low degree of digitalization) and are now offered completely digitally.
Due to this development, it is of high practical and theoretical relevance to understand
which parts of our knowledge on service design can be transferred to or have to be
adjusted in the context of digital services. Our study aims to contribute to this endeavor
by focusing on the moderating role of digitalization on the well-known effect of service
modularity on service flexibility (cf., Fig. 1 for our research model) [1].

In this study, we propose to conceptualize service digitalization a continuum
ranging from no digitalization to completely digital services. This is in line with, for

© Springer Nature Switzerland AG 2018
G. Satzger et al. (Eds.): IESS 2018, LNBIP 331, pp. 3-15, 2018.
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example, Froehle and Roth [2] as well as Bohmann et al. [3] who suggest that services
are provided by making use of personnel and/or IT resources. Following this way of
thinking, we define service digitalization as the degree to which the service is provided
by IT instead of personnel. Surprisingly, extant literature often has treated service
digitalization as a binary concept and focused only on general changes by a high degree
of service digitalization (e.g., customer self-service) in comparison to traditional ser-
vice provisions (e.g., as a personal service) [4, 5]. Therefore, this more nuanced view
on service digitalization offers possibilities to add to the understanding of the effects of
different degrees of service digitalization.

As stated above, we are focusing on the moderating role of service digitalization on
the effect of service modularity on service flexibility. In line with Baldwin and Clark [6]
and Vickery et al. [7], we define service modularity as the degree to which services
consist of service modules that are designed independently to offer a specific func-
tionality. An example for the modularization of a digital service is the analysis of big
data by Amazon Web Services. The service modules comprise different analytic
frameworks and databases which are used in combination to provide the complete
service (i.e., big data analysis). Beside other effects of service modularity (e.g., reduction
of cost [8], complexity [9], and risks [1]), extant literature especially highlights the
positive effect of service modularization on service flexibility [10]. Service flexibility is
defined as the suppliers’ extent of possibilities to provide different services [11-14].

However, the influence of service digitalization on the relationship between service
modularization and service flexibility remains unclear. On the one hand, extant liter-
ature highlights the positive effect of service modularization on service flexibility both
for services with a low degree of digitalization [15] and services with a high degree of
digitalization [16]. On the other hand, literature in the context of digital business
strategy posits that modularization offers unprecedented magnitudes of flexibility in
combination with digitalization [17, 18]. Therefore, it remains unclear if and how
service digitalization influences service modularity. This leads to our research question:

RQ: Does service digitalization moderate the effect between service modularity and
service flexibility?

We are aware that service flexibility itself cannot be a primary objective for service
suppliers. Therefore, to underscore the practical relevance of our research, we include
service value as an important effect of service flexibility in our research model. Fol-
lowing Stock and Zacharias [19], we define service value as the superiority of a service
in terms of its quality and benefits for the customer. As customer needs are hetero-
geneous and change over time especially in the B2B context [20], suppliers have to
offer services of high value to succeed in the market.

With our research we aim to contribute in three ways. First, we contribute to
technology and innovation management research [4, 17, 18, 21], by elaborating on the
interplay of service modularization and service digitalization. In particular, we provide
insights following the conceptual thoughts of Yoo [17] and Bharadwaj et al. [18]. As
services can take various degrees of digitalization, we provide generalized insights on
the effect of digitalization on service modularity, which is in line with Nambisan et al.
[4] and Iman [21]. Second, we add to the growing research of service modularization
[22] by enhancing the understanding of the effect of service modularization on service



The Effect of Service Modularity on Flexibility in the Digital Age 5

flexibility in the B2B context. Third, our results help practitioners offering services in
the B2B context as well. Suppliers that want to maximize the success of their services
can benefit from the results by reconsidering the modularization of their services
against the background of the services’ degree of digitalization.

The remainder of this paper is structured as follows: The next section introduces the
extant research on service modularity and the conceptualization of service digitaliza-
tion. Then, the research model is developed. The fourth section describes the survey-
based sample, comprising 147 companies offering B2B IT services, and the constructs’
conceptualization. Afterwards, the research model is assessed. The paper concludes
with the discussion, limitations, and recommendations for future research.

2 Conceptual Background

The conceptual background of this paper is divided in two sub-sections. First, we
discuss the extant literature on service modularity and, second, we introduce the
concept of service digitalization.

2.1 Service Modularity

We build upon early work of Sundbo [23], where he introduces the concept of service
modularity and proposes that service modularity could ease the trade-off between
standardization and customization. In line with Baldwin and Clark [6] as well as
Vickery et al. [7], we define service modularity as the degree to which services consist
of service modules that are designed independently to offer a specific functionality.
Hence, a higher degree of service modularity can be achieved by breaking down
services into self-contained service modules [21]. Then, these service modules can be
flexibly recombined to provide the respective service which is also known as mixing-
and-matching [22, 24, 25].

Extant literature has highlighted various effects of service modularity (e.g., fos-
tering innovation, effective division of labor, mitigating the risks of service adoption,
and enhancing customization). Due to the flexible recombination of service modules,
suppliers have various options to compose innovative services and can avoid the re-
invention of already existing service modules. Hence, service modularity fosters
innovation [22] and enables suppliers to effectively divide labor among different actors
[17]. For example, a consulting service offering a specific strategic planning for a
customer could be divided into service modules regarding the consultants’ technical
skills which are necessary for the consecutive phases of the service provision (i.e., fact
gathering, data analysis, and strategy definition). Thus, this improvement, achieved by
service modularity, reduces costs in operations as well as functionality [9]. Xue et al.
[1] argue that service modularity mitigates the risk of adopting digital supply chain
services by reducing the risks perceived by organizational decision makers regarding
the desirable outcomes of the services. One of the most important effects of service
modularity highlighted in literature is service flexibility [10]. Service flexibility is
defined as the suppliers’ extent of possibilities to provide different services [11-14] and
is achieved by the flexible recombination of service modules [26, 27].
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2.2 Service Digitalization

Froehle and Roth [2] classify services based on the role of technology used during the
service provision. Analogously Bohmann et al. [3] state that personnel and/or IT
resources are used during service provisions. Based on these conceptualizations, we
define service digitalization as the degree to which the service is provided by IT instead
of personnel. Hence, the degree of service digitalization can range from low, where the
service is mainly provided by personnel (e.g., a consulting service, where the service
provision consists of the consultants’ work in the first place), to high, where the service
is mainly provided by IT (e.g., software as a service, which is offered as a self-service
with the result that, on the supplier’s side, mainly soft- and hardware is involved in the
service provision). Additionally, as our conceptualization of service digitalization is a
continuum, it can take all intermediate forms between the two anchors (e.g., a project
management service, which consists of a consultant’s work and a complementary
software which is operated by the supplier and used by the customer).

Literature has identified different effects of service digitalization which are related
to our research model. Conceptual literature has emphasized the possibilities of digital
services for service flexibility [17]. This flexibility of digital services can be achieved
by a rapid recombination of service modules without sacrificing cost or quality [25].
The same idea has been pursued by Sambamurthy et al. [28] who state in the domain of
organizational IT that suppliers can succeed in competition through agility which is
inherent in IT.

3 Research Model and Hypotheses Development

The research model, as illustrated in Fig. 1, contains three hypotheses which are
explained in the following. In addition, we include three control variables (i.e.,
investment cost, firm age, revenue) for our focal construct service flexibility.

Service modularity reflects the degree to which services consist of service modules
that are designed independently to offer a specific functionality [6, 7]. For specific
service provisions, these distinct service modules are recombined to provide the
respective services that are offered to customers [22, 24]. This recombination, also
known as mixing-and-matching, comprises the selection of different service modules
and/or service modules’ sequences [8, 25]. Hence, by making use of service modu-
larity, suppliers increase the flexibility of their service offerings [29]. As the intro-
ductory Amazon Web Services example illustrates, the analysis of big data is separated
into different service modules (e.g., different analytic frameworks and databases). The
different analytic frameworks (e.g., Amazon EMR, Amazon Elasticsearch Service) are
combined with different databases (e.g., Amazon DynamoDB, Amazon RDS) to pro-
vide the service (i.e., big data analytics). As a consequence, Amazon Web Services
achieve a high service flexibility through service modularity. Hence, we hypothesize:

HI: Service modularity is positively associated with service flexibility.

Literature has found a positive effect of service modularity on service flexibility
both for services with a low [15] and high degree of digitalization [16], but neglects the
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possible moderating role of service digitalization on the effect of service modulariza-
tion. Conceptual literature on service digitalization keeps emphasizing that digital
services offer unpreceded possibilities of service flexibility [17] in comparison to
services provided by personnel. To address this equivocal relationship, we propose a
positive moderating effect of service digitalization on the relationship between service
modularization and service flexibility. Service digitalization reflects the degree to
which the service is provided by IT instead of personnel. Especially, services provided
by IT to a major part enable suppliers to rapidly recombine service modules without
sacrificing cost or quality [25]. The positive effect of service digitalization on the
relationship between service modularity and service flexibility (cf., H1) can, for
example and among others, be achieved by time- and location-independence of the
service provision, service scalability, and possibilities of automatic recombination of
the service modules. Scalability, which is inherent in digital services, facilitates the
provision of services for a growing number of customers without an increase in cost.
Hence, it increases the service flexibility for a given level of service modularization
[16]. Chan et al. [30] have shown that customer participation to foster service cus-
tomization can create job stress when the services are provided by personnel because of
their loss of power and control, increased input uncertainties, and incompatible
demands and expectations. The same accounts for service modularity and leads to a
stronger increase in service flexibility of services provided mainly by IT in comparison
to services provided mainly by personnel. Hence, the effect of service modularity on
service flexibility is larger for services with a high degree of digitalization than for
services with a low degree of digitalization. This leads to our second hypothesis:

H2: An increase in service digitalization positively moderates the effect of service
modularity on service flexibility.

To succeed in the market, services have to generate value for the customers [5].
Service value reflects the superiority of a service in terms of its quality and benefits for
the customer [19]. As, especially in the B2B context, customer needs are heterogeneous
and change over time [20], service flexibility enables suppliers to offer superior ser-
vices. This is achieved by the suppliers’ increased responsiveness to misalignments
during service provisions and to new market opportunities [31]. Thus, we hypothesize:

H3: Service flexibility is positively associated with service value.

4 Methodology

A survey among representatives of 147 IT suppliers was conducted in September and
October 2017. By addressing the companies’ sales managers and consultants, we relied
on the key informant approach [32]. Sales manager and consultants, who are involved
in the marketing of the IT services and/or their provision, should be knowledgeable
about the characteristics of the offered services and business relationships as well as
about general company characteristics used as control variables.
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4.1 Sample

At the beginning of the survey, the participants had to self-report their level of
knowledge about the suppliers’ marketing activities as well as offered services and only
representatives with a sufficient level were included in the study. In cooperation with a
market research firm, we collected responses from representatives of 147 suppliers of
IT services. Out of these representatives, 51% were consultants, 27% sales managers,
and 12% general managers. In average, the representatives were working in their
respective position for 8 years. The main offerings of the companies were IT system
integration services (40%), IT infrastructure services (26%), business process services
(19%), and general consulting services (9%). That guarantees a variety of services
regarding their degree of digitalization. The companies had at least 50 and in average
3,200 employees.

4.2 Construct Conceptualization

At the beginning of the survey, all participants were asked to choose a service that they
had offered to a customer, which could have finally adopted the service or not, during
the last six months and to describe the chosen service in detail. Afterwards they were
instructed to answer all questions against the background of that service and customer
relationship respectively.

For the measurement items, standard scale development procedures were applied,
including the conduction of a comprehensive literature review. For all constructs except
service digitalization existing measurement items were used which were modified or
further developed when necessary to match the study’s context (cf., Table 1 in the
Appendix). As there is no established measurement for service digitalization in the
literature, a new scale was developed for measuring that construct. Service digital-
ization, that is the degree of service provision which is done by IT, reflects a concrete
service characteristic, which can be suitably measured with a single item [33, 34]. The
measurement was inspired by literature [2, 3] and discussed as well as validated in
multiple interviews with practitioners.

All items were pretested in interviews with twelve independent researchers and
practitioners as well as by investigating the answers of the first 30 participants, which
in combination ensured final clarity of the items’ formulations.

5 Results

To analyze our data, we use the variance-based partial least squares (PLS) method. PLS
is chosen as it is especially suited for exploratory research [35], which applies to our
investigation of the effect of service digitalization on the relationship between service
modularization and service flexibility.
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5.1 Measurement Model Assessment

The assessment of the measurement model’s psychometric properties includes testing
of convergent validity, discriminant validity, and internal consistency reliability [36].
Additionally, we test for the common method bias [37].

To ensure convergent validity, the item loadings and the average variance extracted
(AVE) are assessed (cf., Table 2 in the Appendix). In general, the outer loadings of the
items on their respective construct should exceed 0.7 [35, 38] which is the case for all
items. On the construct level, the AVE is considered to ensure convergent validity. The
smallest AVE of the constructs is 0.580 (service value) and, hence, all AVE values
exceed the recommended threshold of 0.5 [35].

Discriminant validity is given when the items’ loadings are greater than their cross-
loadings on other constructs [39], the Fornell-Larcker criterion is met [40], and the
constructs’ heterotrait-monotrait ratios (HTMT) do not exceed the given threshold of
0.90 [41]. The first criterion, investigating the item level, is established as all items load
higher on their respective construct than on any other construct. On the construct level,
the Fornell-Larcker criterion [40] and the HTMT are applied. As shown in Table 3 in
the Appendix, the Fornell-Larcker criterion is fulfilled for all constructs. Additionally,
all constructs’ HTMT values (highest value of 0.405) meet the threshold of 0.85 [41].
In summary, discriminant validity can be assumed.

Internal consistency reliability comprises the assessment of Cronbach’s o and
composite reliability (CR). The values of Cronbach’s a and CR should meet the lower
threshold of 0.7 [39]. As this is the case for all constructs (cf., Table 2 in the
Appendix), internal consistency reliability is also met.

Lastly, we include a marker variable in our survey to test for a potential common
method bias [37]. The results of the correlation analysis do not indicate any significant
correlations between the marker variable and the other variables and, hence, the test
does not show any indication for the existence of the common method bias [42].

5.2 Structural Model Assessment

After ensuring the validity of the measurement model, first, the estimated structural
model (cf., Fig. 1) is analyzed and, second, the hypothesized relationships are assessed.
To address potential collinearity issues between the exogenous latent variables, the
Variance Inflation Factors (VIF) are examined. All VIF values are well below the
threshold of 5 [35, 43], with the highest VIF value in our data being 1.326. Hence,
collinearity seems not to be an issue. To assess the significances of the path coefficients,
a bootstrap procedure with 5,000 samples is performed. The impact of all control
variables is not significant. In addition to testing the main model as described below,
we perform supplemental analyses which consider a direct effect between service
digitalization and service modularity as well as service value respectively. All results
show to be robust towards these additional constraints.

The effect of service modularity on service flexibility equals 0.297 and is significant
(p-value of 0.001). Hence, H1 is supported. Our RQ aims at investigating the signif-
icance of the moderating effect of service digitalization on the positive relationship
between service modularity and service flexibility. Hence, by following the suggestions



10 T. Stoffer et al.

Control Variables

Service | ___ — Investment Cost ™
Digitalization i | —Firm Age "
- —Revenue "
H2: 0.297 ** i—0.137 s
Service Service Service
Modularity HI: 0.297 #** Flexibility H3: 0.29] *%%* Value
0.194 **

ns.p>0.05, * p < 0.05, ¥* p< 0.01, ¥** p < 0.001

Fig. 1. Results of the estimated structural model.

of Henseler and Chin [44], the moderation (i.e., interaction term between service
digitalization and service modularity) was modelled via the two-stage approach. To test
the moderation (i.e., H2), we followed Hair et al. [36] and Sharma et al. [45]. The
positive moderating effect of service digitalization is significant (p-value of 0.045).
Following Henseler and Fassott [46], the f2 value reflects the moderator’s effect size. In
our study, the f* effect size equals 0.090 which is considered as a large effect (threshold
of 0.025 [36, 47]). The direct effect between service digitalization (i.e., the moderator
and predictor variable) and service flexibility (i.e. the criterion variable) is not signif-
icant (p-value of 0.084). Hence, we can confirm a “pure moderator” [45], which fully
supports the hypothesis (cf., H2) that service digitalization positively moderates the
effect of service modularization on service flexibility. Furthermore, the effect of service
flexibility on service value (i.e., H3) equals 0.291 and is significant (p-value of 0.001).
Thus, our results strengthen the importance of service flexibility for service value and,
in turn, the suppliers’ market success.'

6 Discussion, Limitations, and Future Research

Based on an empirical model, we have shown that service digitalization positively
moderates the positive relationship between service modularity and service flexibility
and that service flexibility, again, is positively associated with service value. Hence, the
results provide implications for research on service modularization and technology and
innovation management research as well as managerial practice.

! Due to the significantly positive effect between service modularization and service value (cf., Fig. 1),
we additionally can confirm a complementary mediation [48].
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First, by considering service digitalization as a moderator for the effect of service
modularization on service flexibility, we have extended the equivocal results of extant
research stating that service modularity positively influences service flexibility both for
services with a low degree of digitalization [15] and services with a high degree of
digitalization [16]. Hence, in contrast to intuition, we showed that the advantages for
service flexibility caused by digitalization outweigh the advantages for service flexi-
bility caused by personnel. Additionally, by doing this, we have empirically under-
pinned the conceptual thoughts of Yoo [17] and Bharadwaj et al. [18] stressing that
service digitalization offers unpreceded possibilities of service flexibility. Furthermore,
we respond to Nambisan et al. [4], who call upon considering digitalization as an
influencer of service modularity and not only as a mere context, and Iman [21], who
recommends to investigate services in general instead of limiting the research to one
degree of digitalization. Second, we respond to the call of Brax et al. [9], who ask
whether service modularization influences the customers’ service experience. By
showing that service modularization positively influences service flexibility which, in
turn, leads to an increase in service value, we investigate one aspect of service expe-
rience in detail. Third, our results yield important insights for practitioners offering
services in the B2B context as well. By showing the importance of service modularity
to achieve service flexibility, our results encourage suppliers to thoroughly check the
modularity of their existing services as well as explicitly consider service modularity
when creating new services. As our results have shown, this accounts especially for
services with a high degree of digitalization. Hence, service modularity could be the
key for suppliers to stay competitive in highly competitive B2B markets which are
characterized by heterogeneous and rapidly changing customer needs [e.g., 12, 13, 20].

The findings of this research have to be interpreted in light of their limitations,
which may provide an avenue for future research. Different effects are connected to
service modularity (e.g., cost reduction, mitigation of risks). As we only focused on the
effect of service modularity on service flexibility, future research should investigate the
mechanisms of other outcomes of service modularity by also considering the possibly
moderating influence of service digitalization. Due to our research design, service
modularization only considers the service modules of one firm. Future research could
broaden this view by considering service platforms which comprise modules of mul-
tiple firms. We assume that this might even further strengthens the moderating role of
service digitalization.

In conclusion, we have offered new insights into the moderating influence of ser-
vice digitalization on the relationship between service modularity and service
flexibility.
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Appendix
See Tables 1, 2, and 3.

Table 1. Measurement Items with respective loadings for the main constructs.

Service Modularity (SM)
Adapted from Vickery et al. [7]; reflective; 7-Point Likert scale with anchors 1 = “strongly
disagree” and 7 = “strongly agree”

SM1 | The service is composed of service modules (or self-contained processing units) | 0.797
SM2 | The service is broken down into service modules that can operate independently | 0.788
SM3 | Service modules can be added to or removed from the service without changing | 0.882
other service modules
SM4 | The service is designed so that service modules can be added or removed 0.902
without significant changes to other service modules

SMS | The service is designed to be rapidly disassembled and reconfigured 0.755
Service Flexibility (SF)

Adapted from Nelson et al. [14]; reflective; 7-Point Likert scale with anchors 1 = “strongly
disagree” and 7 = “strongly agree”

SF1 ‘ The service can be adapted to meet a variety of needs ‘ 0.835
SF2 ‘ The service can flexibly adjust to new demands or conditions ‘ 0.905
SF3 ‘ The service is versatile in addressing needs as they arise ‘ 0.862

Service Value (SV)

Adapted from Stock and Zacharias [19]; reflective; 7-Point Likert scale with anchors 1 =
“strongly disagree” and 7 = “strongly agree”

SV1 | The service offers unique advantages to our customers 0.760
SV2 | The service offers higher quality than services of our competitors 0.803
SV3 ‘ The service offers higher value than services of our competitors ‘ 0.766
SV4 | The service solves the problems of our customers 0.724
SV5 | The service delivers high benefits for our customers 0.753

Service Digitalization (SD)

Percentage scale between 0% and 100% with steps of 5%

SD1 ‘ Please rate the percentage of the service provision which is done by IT-systems ‘ 1.000
Investment Cost (IC)

Adapted from Benaroch et al. [49]; selection among predefined ranges in EUR with the
boundaries 50,000, 0.1 million, 0.5 million, 1 million and 5 million as well as more than 5
million

IC1 ‘ What is the amount in EUR approved for this service? ‘ 1.000
Firm Age (FA)

Adapted from Demirkan et al. [50]

FA1l ‘ What is your companies age in years? ‘ 1.000
Revenue (R)

Selection among predefined ranges in EUR with the boundaries: 0.1 million, 1 million, 5
million, 10 million, 50 million, 100 million, 500 million, 1 billion and 1.5 billion as well as
more than 1.5 billion

R1 | What is your company’s turnover in the past year? 1.000
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Table 2. Indices for the assessment of internal consistency reliability.

Construct Cr.a |CR |AVE
Service Modularity (SM) |0.886|0.915 | 0.684
Service Flexibility (SF) 0.8350.901 | 0.753

Service Value (SV) 0.8190.873|0.580
Service Digitalization (SD) | 1.000 | 1.000 | 1.000
Investment Cost (IC) 1.000 | 1.000 | 1.000
Firm Age (FA) 1.000 | 1.000 | 1.000
Revenue (R) 1.000 | 1.000 | 1.000

Table 3. Correlations and Indices for the assessment of discriminant validity.

Construct | SM SF SV SD 1C FA R

SM 0.827

SF 0.252| 0.868

SV 0.267| 0.340| 0.761

SD 0.244 | —0.056 | 0.133| 1.000

1C 0.101 | 0.041|-0.012| 0.077 | 1.000

FA —0.022| 0.027| 0.074| 0.022|-0.028 | 1.000

R —0.057 | —0.008 | 0.064 | —0.011| 0.463|0.067 | 1.000
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Abstract. The current trend of individualization forces industrial service pro-
viders to search for new ways of standardizing their internal processes without
diminishing the flexibility of satisfying customer demands. This conflict of
interests reaches its peak in the quotation process, where suppliers are spending
a considerable amount of time and effort, often preparing their quotes from the
scratch. The purpose of this paper is to apply the concept of service modularity
to improve the efficiency of the quotation process on both operational and
strategic levels. Using methods of qualitative research, I analyze the corre-
sponding challenges of 19 German service providers and identify possible areas
of improvement with the help of the service modularity. The result of the paper
are 15 requirements for the appropriate IT-support to cover these identified
challenges and enable the realization of the concept in practice. I hereby con-
tribute to the ongoing discussion on service modularity by delivering empirical
insights from the new area of the quotation process.

Keywords: Service modularity - Quotation process * B2B - IT requirements

1 Introduction

Over the past decades, the Business-to-Business (B2B) market and the supplier-
customer interaction, in particular, have undergone many operational and strategic
changes. The requirements of the industrial customers are becoming more and more
individualized and complex, making it almost impossible to offer the same product or
service twice [1]. Complex service projects involve close interaction with customers
and supply-chain partners [2] and require a high degree of expertise often generated
from tacit knowledge, assigned to certain employees [3]. Together with the overall
globalization and increased information transparency, these changes force companies
to optimize their internal processes via standardization in order to remain competitive.
However, the standardization services is only possible as long as the flexibility to meet
individual customer demands is not diminished [4].

This conflict of interest reaches its apogee in the quotation process that can last up
to several months, involving different departments to determine technical and financial
feasibility, often resulting in extremely long quotation documents [5]. While it is
plausible for the customer to send his requests to numerous suppliers and thus apply
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competitive tendering, the suppliers are often wasting considerable amount of their
resources preparing the offer that they may not even get. The problem of such a
“request-mentality” is intensified by the fact that quotation documents and price cal-
culations are often created from the scratch due to seemingly unique customer
requirements [6].

Motivated by the fact that the majority of B2B service providers are still relying
solely on the experience of their senior sales managers with little to none supportive IT
when preparing a quote [7], the purpose of this paper is to show how the concept of
modularity can simplify the overall quotation process and prevent the loss of previous
efforts put in the creation of the quotation documents. Here, the focus on “service
modularity” as a more specific research theme of the general “modular system theory”
is necessary, as it incorporates service characteristics such as immateriality, process
nature, uno-actu principle and a high heterogeneity level especially in the B2B context
along with the specificity of their sales process (e.g., service description or pricing of
the composite service). While there exists sufficient amount of conceptual publications
on service modularity, little is known on how it can improve company’s efficiency in
particular areas of operation such as the quotation process. Using methods of quali-
tative research, I identify the current operative and strategic challenges of 19 German
industrial service providers and explore the potential of constructing quotation docu-
ments in a modular way. Based on these insights I derive 15 requirements for the
appropriate IT-support acting as an enabler of the concept realization in practice. This
paper answers existing research calls for new ways of standardization in the sales
process via IT usage [7-10] and contributes to the ongoing discussion on service
modularity by delivering empirical insights from the new area of the quotation process.

The remainder of this paper is structured as follows. After giving a quick overview
of the theoretical background in Sect. 2, I propose a framework for the quotation
process and its placement within a company’s overall sales strategy and use it for the
collection and structuring of the empirical data. Section 3 elaborates on the used
methodology and interviewed companies. The results, consisting of the structure of the
quotation document, identified strategic and operative challenges in the quotation
process, as well as a derivation of 15 requirements for the appropriate IT-support are
presented in Sect. 4. Finally, Sect. 5 concludes with a short summary of the finding,
implications for the practitioners, research limitations, and future research pathways.

2 Theoretical Background

2.1 Service Modularity

The concept of modularity has been proposed as a possible solution to achieve stan-
dardization and simplification of services without diminishing firm’s capability to meet
individual customer demands [4]. In general, modularity can be seen as a principle of
building a complex system from smaller parts (modules) that can be designed and
improved independently, yet function together as a whole [11], as long as the interfaces
are well-defined and a clear one-to-one matching of modules and functions exists [12].



18 A. Lubarski

For the past 50 years, modularity has influenced the design of products [13],
organizational IT and processes [14], and recently — services. The rise of the service
modularity as a distinct research direction started especially after Pekkarinen and
Ulkuniemi [4], who regarded service modularity as a combination of modular pro-
cesses, modular organization, and a certain level of customer integration. Industrial
services in particular can be regarded as complex systems, which can be decomposed
into individual process steps (modules) consisting of single activities (elements),
although more levels of granularity are possible [15]. Unlike the physical interfaces
within the product domain, service interfaces concentrate on the information flows,
exclusion rules, documentation of the process steps, or assignment of the particular
employee for the task completion [16]. A feasible combination of these pre-defined
modules add up to a particular service variant, which is configured either by the sales
employee based on the input of the customer, or directly by the customer, if he
possesses sufficient technical knowhow.

An industrial example of a complex service from the wind energy sector is a
maintenance plan for a power plant, which consists of different process steps such as
video surveillance, oil exchange, parts replacement, and predictive maintenance. Nat-
urally, all of these steps are independent from each other and can be added or con-
figured using parameters such as power plant characteristics, speed of execution, or
even qualifications of the service technicians. Such a modular service design and
delivery offers an increased external service variety for the customer, while simulta-
neously decreasing internal process variety for the service provider [17]. Other claimed
benefits of providing modular services include the reuse of components for future
development [18], faster development process and decreased time-to-market [8],
economies of scale and scope [19] as well as cost-efficiency in operations [20].

However, while concentrating on the efficient development and delivery of ser-
vices, little attention has been awarded towards how a modular service portfolio can
improve the sales function of the company. Exceptions include the study by Giannikis
et al. [9], which pointed to the possible growth of operating profit by 30% in the field of
legal services and called for more research on how to standardize the tender preparation
process. Similarly, Schmidt [21] has published a survey among members of the
Association of German Engineers (VDI) about quotation management in industrial
companies. The results show that current quotation processes mainly arise from the
practical experience of the upper management, but the trends concerning potential
improvements move significantly towards standardization, modularization and the
reduction of time between request and submission. In this regard, the desire for sim-
plicity and systematic standards, as well as the need for controlling, is made clear.

2.2 The Notion of Quote Preparation

Currently, research activities on quote preparation and selling business services is rather
scarce, even though practitioners have been calling for academic insights already for a
while [21]. The fact that there exists no unified sales process amongst B2B providers due
to the heterogeneity of their services makes it difficult to define where the creation of the
quotation document actually begins and where it ends. Therefore, in order to collect
empirical data and derive requirements for a supportive IT in a systematic way, I first
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propose a simplified framework of the quotation process and its placement within the
overall strategic and operational sales activities of the service provider.

In their framework for service modularization, Lubarski and P&ppelbuf3 [22] cat-
egorize the long-term decisions regarding the service portfolio as a Build-Time phase,
whereas everyday activities and the operative creation of quotation documents happen
in the Run-Time phase. The decisions made during the Build-Time phase strongly
depend on the underlying customer segmentation, which helps service providers to
define their scope of activity and identify offerings for the customer [23]. Based on the
customer segmentation and the understanding of customer’s needs, providers are then
able to define their service portfolio and develop new services [24]. Simultaneously, for
cost efficiency reasons, the providers are forced to standardize their services, which is
enabled through service modularity [19, 20]. However, the presented elements of the
Build-Time phase should not be seen as a strict process, but rather exhibit a strong
interdependence and can be performed in an arbitrary order.

The Run-Time phase, on the other hand, is a repetitive sequential process that is
executed every time a quote has to be created and is based on the specifications from the
Build-Time phase. For example, in their analysis of the procurement of logistic services,
Sohnchen and Albers [25] derive a stepwise sales funnel for the industrial customer
acquisition, where tender preparation covers the stages of “product presentation”, fol-
lowed by “design of the offer”” and “handling objections”. Similarly, the proposed model
of Geiger and Kriiger [26] begins with the rough clarification of customer requirements,
over the detailed planning of the technical concept, overall resulting in the finalization of
the calculations and submission of the tender. Finally, Rahikka et al. [23] identified three
main challenges when developing value perception of the business customers — speci-
fication of services, estimation the co-creation efforts, and cost determination. The
intersection of the presented models builds the so called Configure-Price-Quote
(CPQ) process, which is a widely-used term in the B2B product industry [27].

However, I believe that these three steps alone cannot build the base for the
company’s overall ability to react to the customer’s changing requirements, since there
exists no reverse connection to the Build-Time phase. By ignoring former quote
preparations, companies miss out the opportunities of reusing previous quotation
documents both for operational processes (i.e. configuration, pricing and quotation), as
well as continuous monitoring of strategic weak points (e.g. service redesign or
innovation, identification of unprofitable services). Therefore, I add an additional step
of Monitoring and Reporting, where the input from the quotation process (e.g. hit rate’,
the price offered for a certain service package) is gathered and analyzed ongoing, acting
as an additional source of information for the future requests for quotations or the
adjustment of the overall sales strategy. Figure 1 summarizes different perspectives of
the sales process along with their interdependencies.

In order to avoid confusion and to emphasize the focus of this publication, I
summarize the underlying concepts along with their interrelationships. First, service

! Hit rate is a metric traditionally associated with sales, which represents a relative success of a sales
employee or department. In the context of this publication, I define hit rate as a proportion of
successful quotes or tenders to the number of the overall attempts.
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modularity is an overarching concept that envisages the decomposition of the provi-
der’s service portfolio into functional independent units (modules). Second, a modular
quotation process is the operationalization of the concept from the sales perspective as
it builds on the existing modular portfolio and allows customer-specific (internal or
external) configuration of the desired solution. Finally, this configured service variant is
communicated to the customer in a modular quotation document. In this publication I
assume that provider’s service portfolio has been (at least to some extent) already
modularized (more information on the steps of the typical modularization process can
be found in [22]) and focus on the requirements for the appropriate IT-support that
would enable the creation of a modular quotation document.

Service Innovation

Sales
Strategy

Build-Time
(strategic
perspective)

Service Modularity < »| Customer Segmentation

> Conﬁgure>> Price >> Quote >> Monitoring>

Fig. 1. Placement of the quotation process within the overall sales activities

Specification
SIYS1SUr MON

Run-Time

(operative
perspective)

3 Empirical Data

To understand the current challenges in the quotation process amongst B2B service
providers and gather requirements for potential IT support, I employed methods of
qualitative research [28]. Qualitative research is especially suitable when the research
area is still emerging and not controllable by the investigators, which is the case both for
the quotation process and service modularity. I applied semi-structured expert inter-
views as the approach for data collection. The questionnaires were divided into thematic
sections according to the framework from Fig. 1. The interviews were conducted in July
to October 2017 and lasted 45 min on average. All interview partners requested to
remain anonymous. The analysis of the data was supported by using professional
software for qualitative data analysis (MAXQDA 12), which eased the process of
arranging, discussing and synthesizing the input into greater units of analysis. When
choosing the interview partners, I searched for B2B companies who face challenges of
addressing highly individual customer demands while simultaneously trying to cope
with variant management by introducing standardization. The empirical data came from
19 B2B companies, which can be clustered into three distinctive groups.
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Product Manufacturers (N = 7). Even though service modularity is primarily of
interest for service providers, I also included product manufacturers to the sample, who,
in addition to their individualized products (e.g., vacuum components, heating systems,
warehousing equipment), offer supplementary services like leasing, maintenance or
logistic solutions. The majority of this group are well-established big companies with
over 1000 employees (three of the interviewed companies have over 10000), offering
up to 10 product variations and dealing with up to 5000 quotation requests per year.
All of the companies from the sample were already using a certain level of IT support
for quote preparation, but have stated to have difficulties with assigning services to their
individualized products and drawing conclusions from their historic quotation docu-
ments (e.g. strategic price setting based on the hit rate).

Contract Service Providers (N = 6). The companies in this group are B2B service
providers offering long-term projects ranging from financial or consulting services up
to software development and contract logistics. These providers do not receive as many
requests for quotation but put much more time both in selection of the customers and
the creation of the quotation documents. Unlike the first category, where product parts
and their use are well-defined, a common step for this group is a feasibility check
regarding the required resources (e.g., man-hour) and the estimation of how much of
these resources are needed. In most cases, such an estimation is impossible without the
expertise of the senior management unless it is well-documented within the company.

Product-Enabled Service Providers (N = 6). The third group can be seen as a com-
bination of the first two as it consists of companies offering product-enabled services
such as marketing campaigns, container rental, and transportation. Unlike Group 1, here
the value for the customer is service-dominant with the products being solely a medium
for transmission of the value [24]. The difference to the second group is a relatively high
number of quotation requests to deal with as well as customers’ demands for trans-
parency, forcing them to both accelerate their sales process while still giving detailed
information about price calculation and delivery times. However, as of now most of the
interviewed providers still rely strongly on the expertise of their top management, thus
making sales employee very dependent on the non-documented internal knowledge.

I deliberately picked a diversified sample, in order to derive generic requirements
for the IT support of a modular quotation process that applicable to a wide range of
industrial service providers, irrespective of their individual characteristics. In addition
to the expert interviews, the companies also provided 18 quotation documents on
which I was able to perform document analysis that involved skimming (superficial
examination), reading (thorough examination) and interpretation [29]. By combining
data from interviews with the documentary evidence, I hereby minimize bias and
establish credibility.

4 Results

In the following, I will present the research results in three steps. First, I analyze the
structure of the provided quotation documents and try to find common logic and
constituents. Using the input from the interviews and the quotation documents, I
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identify current challenges in the quotation process amongst industrial service provi-
ders. Finally, based on these results I propose a set of requirements for an appropriate
IT support, covering both the operative and strategic perspectives of the sales process.

4.1 The Structure of the Quotation Document

Despite the differences in service offerings of the interviewed companies, it was still
possible to identify overlaps and derive a typical structure of the quotation document
(Fig. 2), which can also be regarded as a composed system consisting of modular
substitutable elements [4]. However, due to a high individuality of the customer
requests in the B2B sector, I believe that not all modules are fully exchangeable.
Therefore, following the ideas of different interface types for manufacturing firms [30],
I distinguish between standardized, adaptable, or custom-made. The first type (Fig. 2,
blocks without outlines) describes elements that already come constant and complete
and can be reused unlimitedly until they are changed on the strategic level (cf. Fig. 1).
In contrast, adaptable elements (Fig. 2, dashed outlines) need adjustments or man-
agerial approval before they can be reused in the new quotation document. Finally,
when the difference to the former quotation documents is too vast to apply previous
elements, the module has to be custom-made (Fig. 2, solid outlines).

Introduction Service description Pricing Legal agreements
Company’s e I Service I Description Custower— Corl?parlson Conditions of Project-
self- p of the course specific with the relevant
5 the customer demarcation 5 g 5 payment o
presentation I J of action discounts competitors appendix
—_——— | —_——— | —_———— |
I Chovrar sy l Scope of services 'I Calculauo?] tal?le d - Terms and conditions g
l Management Summary rl l Effort estimation
________ A e A4
on. SRREL anEe
Expectations nput from 5 Formalities
of the I the | Enolovesy Price drivers l Supply I I and |
| figurati profiles agreement o
cooperation configuration ) J | responsiblities ]

N 1
Standardized : | Adaptable :] Custom-made

Fig. 2. The modular structure of the quotation document

Based on the provided data, a typical quotation document consists of four inter-
connected thematic blocks, which are created anew for each customer. Based on the
provided quotation documents, modules in the middle lane can be seen as a lowest
common denominator, while the remaining ones are optional. The block Introduction
begins with the adaptable management summary and standardized company’s self-
presentation. In addition, using the input from the customer, the status quo before
service provision is analyzed and expectations towards the upcoming cooperation are
documented serving as a basis for the subsequent CPQ-process.

The second block Service description concentrates on the actual sales object. Here
the scope of the service and its demarcation are adaptable, since they are (at least to
some extent) assembled from a set of pre-defined service sub-components and, if
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needed, are then adjusted or changed based on the customer’s requirements from the
previous block. In some cases, the company also provides profiles of the involved
employees (typically standardized, although project-specific adaptation is also possible)
and a general description of the course of action, which has to be developed together
with the customer.

Based on the service configuration, the anticipated Price is described in the next
section, although the level of detail and transparency strongly depend on company’s
sales strategy and the level of uncertainty of the sales object. The price itself can be
presented either in form of a well-structured and binding calculation table (e.g.,
maintenance costs of a certain machine for Group 1), or a rough effort estimation (e.g.,
software development for Group 2) that can be updated during the actual service
provision. Depending on the complexity and uniqueness of the offered service, the
price cannot always be based on pre-defined elements or historic quotation documents,
but requires managerial approval, making it adaptable. The underlying price drivers
(e.g., workforce, material costs) along with customer-specific discounts (based on the
customer segmentation, cf. Fig. 1) are usually standardized, whereas comparison with
the competitors (if desired) has to be updated each time a quote is created.

Finally, the document ends with Legal agreements and other project-related for-
malities. This block covers not only the legal aspect and penalties of not fulfilling parts
of the contract but also other terms of execution like acceptable travel and catering
expenses, delivery times, payment types, etc. While some of the modules are similar for
all quotation documents (conditions of payment, terms of delivery), others are adapted
based on the customer requirements (supply agreement, formalities, and responsibili-
ties) or are created from scratch (project-relevant appendix)

4.2 Identified Challenges

The analyzed structure of a typical quotation document can now be combined with the
responses of the expert interviews to identify current challenges in the quotation
process. Following the logic of the sales framework (cf. Fig. 1), these challenges can be
assigned either to the strategic or to the operational perspective.

Table 1. Interview quotes (selection)

ID | Industry Quote
#1 | Finance New colleagues sometimes complain about not really knowing what we
can deliver and thus have difficulties explaining it to the customers
#2 | Software Sometimes the customer describes requirements that make no technical
engineering sense at all or are simply not feasible. This shows that the customer does

not really know where the problem is, only that there is one

#3 | Logistics The estimation is further complicated by the fact that offer documents
are not stored in any central storage location that could serve as a basis
for research for inexperienced sales employees

(continued)
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Table 1. (continued)

ID | Industry Quote

#4 | Consulting From a sales perspective it is quite critical if the customer sends his
requirements and no one knows becomes responsible for it. There is
often a long search process combined with a message “ping-pong game”
#5 | Consulting You can also make the mistake by assuming upfront that you will get the
deal and block the necessary resources. However, if in the end the quote
is declined — the company loses money

#6 | Automotive You go through the individual service modules of an offer. They are put
together like a jigsaw puzzle, which, if lucky, finally adds up to a price

#7 | Software Every time you are making an offer — this requires time and effort. This
engineering involves, let us say, 10 employees for three weeks. And this adds up to

10.000€, 20.000€, or even 30.000€

#8 | Manufacturing | We have a new tool that promises high efficiency. However, while the
quotes are indeed created faster, but their quality is not checked at any
point. Doing something suboptimal faster is not really our goal

Strategic Perspective. The first challenge lies in a proper Structuring of the service
portfolio and its external representation (Table 1, #1). This appears to be problematic
especially for companies from the Group 2, who describe their services only in general
terms, leaving their customers unaware of the scope of their expertise. This results in
increased marketing and pre-sales expenses involving on-site visits and workshops to
present own service portfolio and start a dialogue with the customer. Closely interre-
lated is the next challenge of Understanding the customer needs, which can be seen as
an extension of the customer segmentation (Table 1, #2). While companies from Group
1 minimize the level of interaction with the customer in the pre-sales stage (partly due
to the high number of requests), Group 2 and 3 point out that early customer
involvement is inevitable both for analyzing the status quo and for joint solution
development. However, this procedure can take a long time until an customer
involvement is inevitable it, while the success is not guaranteed and the service pro-
vider is not being paid during this time.

Another strategic challenge arises from overall difficulties in Knowledge docu-
mentation and sharing within the company (Table 1, #3). Although some templates are
already used during service definition and price calculation by some of the companies
of Group 1 and 3 — the quote preparation is still mainly based on the employee’s
experience, which exists solely in their heads. As a result, the quotation documents are
not constructed uniformly as the content is individually formulated each time, with
little to none predefined sections for recurring services. This complicates reuse of
historic documents and leads to redundant and timewasting Unstructured communi-
cation between the departments as well as with the customer (Table 1, #4). Moreover,
some of the interviewed companies addressed the problem of knowledge sharing
especially in the context of new employees, who find it very difficult to acquire
knowledge about service composition without a well-structured and constantly main-
tained reference database.
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Operational Perspective. One of the main identified operational challenges that
influences the whole CPQ process is the Allocation of experts and resources when
staffing the team for an incoming opportunity (Table 1, # 5). Providers from Group 2
and 3 mention that an overview of employees’ profiles (cf. Fig. 2) can even act as an
important criterion for selecting a provider. Hence, this allocation has a direct influence
on the feasibility and profitability of the quotation request, which brings us to the next
challenge of Pricing and effort estimation (Table 1, #6). Due to individual nature of
service requests, prices have to be calculated for each customer individually, although
there exist certain price drivers. The introduction of appropriate price lists and stan-
dards together with the consideration of the previous calculation could accelerate and
simplify this process.

Another critical challenge that was mentioned by the majority of the interviewed
companies were the Delays and time-consuming procedures (Table 1, #7). On the one
hand, these delays result from the pricing negotiations with the customers due to very
different perceptions of risks and benefits. On the other hand, the quotation process is
decelerated due to additional approval processes and communication within the com-
pany, since no central decision-support system is available. Finally, the ability to
constantly Identify weak points and draw insights from previous quotation documents
is considered another long-term success factor for service providers dealing with a high
number of quotation requests (Group 1 and 3) since the efficiency in the quotation
preparation alone does not necessarily mean the efficiency in winning the tender. By
looking at the hit rate and other controlling characteristics, providers can draw con-
clusions both on the operative (e.g., price adjustments) and on the strategic levels (e.g.,
identifying potential candidates for removing).

4.3 Approaches to Overcome the Challenges

Based on existing literature, I now propose how the identified challenges can be solved
by three structural changes — modular service offerings, customer integration, and
modularity in organizations [4], thus overall simplifying and accelerating the quotation
process. The first challenge of making services visible to the customer can be solved by
a modular service offering [4]. It has been shown that modular service offerings can
help to better specify the services, which leads to a facilitation of managing complex
services and a higher understanding on the customer side. Moreover, modularity
enables the partly replication of service offerings thus avoiding repetitive effort esti-
mations or pricing processes [9]. The accurate definition and the common composition
of service module bundles also make prices transparent and more traceable.

However, although such a modular portfolio helps to present service offerings in a
compact and comprehensible way, this alone would not suffice to fully understand the
customer needs. Therefore, companies should also integrate their customers into the
quotation process, thus enabling value co-creation [23] and minimize subsequent
clarifications and negations. Only if it is transparent which efforts arise for the customer
during service provision, the promised service can be performed satisfactorily and a
price satisfying both sides can be determined.

The mentioned difficulties in gathering expert knowledge and the assignment of the
responsibilities during quotation process could be overcome with the help of a modular
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organization [4]. On the one hand, such an unbounded organization would make tacit
knowledge explicit and understandable for colleagues [31]. On the other hand, it would
provide standard channels for the communication (including communication with the
customer) and bring the right people together to share and combine knowledge [3]. In
this way, teams can be built and reorganized easier and faster in response to new
business opportunities or customer-driven customization requests.

Lastly, the ability to learn from previous quotation documents is indirectly sup-
ported by a modular service portfolio (e.g., it is possible to analyze the popularity of a
certain service module or a price of a service package) and a close customer interaction
(e.g., detailed feedback loops, especially after a rejection of the quotation). An over-
view of the proposed approaches together with the mapped challenges can be found in
Table 2.

Table 2. Overcoming challenges by modular approaches

Identified challenges Approaches to overcome challenges
Modular service | Modularity in Customer
offerings organizations integration
Strategic | Portfolio structure and X
representation
Understanding the x) X
customer needs
Difficulties in knowledge X
sharing
Unstructured X x)
communication
Operative | Allocation of experts and X

resources
Complex pricing and effort | x

estimation

Delays and time- X X

consuming procedures

Identification of the weak | (x) x)
points

4.4 Requirements for the Appropriate IT-Support

With the growing number of service variations and quotation requests each year (as
reported in the interviews), the realization of the upper mentioned approaches becomes
possible only with the use of an appropriate IT support. Therefore, in addition to the
identified challenges, the interviewees were also explicitly asked about what to con-
sider when introducing such solution. Since a real implementation strongly depends on
an individual use case and company’s sales strategy, the goal of this paper was not to
develop a concrete action plan but to start a discussion of the most critical aspects. For
overview purposes, the derived 15 requirements were separated into Functional, Non-
Functional, and Domain Requirements, which is a common categorization within
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Requirements Engineering literature [32]. Functional requirements focus on what
functionality the system should provide to its users and how it should behave in
particular situations [33]. In addition to the classic steps of the CPQ process (config-
uration of the service modules, pricing of the final service and generating a quotation
document), the interviewed companies stated the access to employee profiles to be an
important feature for project management. Similarly, to allow direct interaction and
value co-creation between the business units as well as with the customer, structured
communication channels, and project-dependent right management should be ensured.

Non-functional requirements define system properties and constraints and affect
overall architecture rather than individual components [34]. First, all the steps of the
quotation process should be integrated and executed in one place. Second, a central
point of data accessible to authorized users is needed to simplify knowledge sharing
and shorten approval processes during the creation of quotation documents. This can
work only if the data is consistent and constantly maintained and the system is accepted
by its users. Finally, since the overall motivation of the use of the IT support and
service modularity is performance improvement and foreseeable cost-efficiency, the
advantages of the standardized quotation process (in particular shorter completion time
and overall higher success rate) should exceed the initial investment in the restructuring
of the service portfolio and software implementation.

Lastly, the Domain Requirements are imposed by the operating environment [32].
Especially in the context of B2B markets, the system should have an interface with the
customer both during quotation preparation and service provision, although this inte-
gration should not be solely IT-based in order to maintain a necessary level of personal
touch and customization ability. Furthermore, the software should also have a reporting
unit connected to the central point of data, in order to make reuse of previous quotation
documents and learning loops possible. Finally, such a software should not act as a
stand-alone solution, but being able to integrate in existing enterprise systems to ensure
data consistency. Each of the presented requirements is aimed to realize the proposed
approaches (i.e. modular service offerings, modular organizations and customer inte-
gration) as well as ensure overall performance of the software (Fig. 3).

Functional Non-Functional Domain
Representation of the Integration of the whole Reuse of the previous
modular service portfolio quotation process quotation documents

Pricing of service modules f Central point of data ! Customer as a co-creator
and packages L P I

Unified document layout Data consistency and Customization according
and structure overall system correctness i to customer‘s know-how i

( Access to employees’ 1 ( Integration with existing 1
fil d availabili overall acceptance enterprise systems . .
L profiles and availability _| p L P 2k I Modular service offerings

(Standardized communication }
| and rights management ~ }
' andrghts o i

-

[ Performance improvement ] Modular organizations

Customer integration

Profitability D Performance aspects

Fig. 3. Requirements for the IT-support of the modular quotation process
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5 Conclusion

With the current trend of individualization and quickly changing market environments,
companies are searching for new ways to go that extra mile for their customers, while
still standardizing their internal processes for cost-efficiency reasons. This conflict of
interest reaches its apogee in the quotation process, which requires a considerable
amount of time and effort, while often still resulting in the rejection of the offer. With
this background, the concept of service modularity can be seen as a possible solution to
achieve a sound balance between customer-driven individualization and company-
driven standardization ambitions. In order to derive a solution empirically, I applied
methods of qualitative research and presented the results in three consecutive steps.
First, I analyzed the structure of the quotation documents and discussed different types
of modules within this document as well as their potential for exchangeability. Second,
current strategic and operative challenges were mapped against three different archi-
tectural approaches — modular service offerings, modularity in organizations and cus-
tomer integration. Finally, these results served as a basis for the derivation of overall 15
requirements for the appropriate IT-support to realize the full potential of service
modularity in the context of the quotation process. Thereby I contributed to the
ongoing discussion on service modularity by delivering empirical insights from the
new area of quotation process.

However, the results of this paper do not come without limitations. Due to a
relatively small sample of 19 companies, the results of the paper cannot provide uni-
versal validity, thus calling for more quantitative research in this direction. Further-
more, the identified structure of quotation documents and the derived requirements for
the IT-support of service modularity are meant to start a discussion of the most critical
aspects, rather than claim completeness and universality. In this regard, more case
studies are needed that would concentrate on the specificity of the operating envi-
ronment and provided services, thus resulting in additional or more detailed require-
ments. Finally, the transition to a modular quotation process and the implementation of
a prototype would also deliver valuable insights and reveal practical difficulties, which
can best be seen when conducting a longitudinal action research. In conclusion, it
should be said that the topic of modularized quotation process is still in its infancy and
yet to attract more attention of researchers from both marketing and the IS.
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Abstract. This article investigates the existing omni-channel service architec-
tures in the front-office of technology-based business networks. It discusses the
implications from the existing alignment between the network-preferred channel
with other channels and clients. The methodological approach is qualitative,
exploratory in nature, and employs case study research in a large private retail
bank in Portugal. It includes multiple sources of data collection for corrobora-
tion purposes, including semi-structured interviews, direct observation and
institutional documents. Although we have identified four types of omni-
channel architectures in a business network context, the case analysis revealed
that only two of them meet all the requirements, namely: the mixed services and
pure virtual services. For academics this is the first attempt to discuss a growing
topic in the operations management literature. Thus, this study may also help
practitioners to understand the challenges they may have to deal with an omni-
channel strategy in a business network context.
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1 Introduction

Services have become an integral part of modern society [1-3], in a continuously
evolving context stimulated by diverse factors such as new technologies and online
channels. The integration of online service delivery channels, employing self-service
technologies and interfaces (e.g. self-service checkout systems) are enabling firms to
change and optimize the design of service encounters in order to meet customer
requirements and convenience at an unprecedented pace [4, 5]. This happens along
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with an unprecedented level of customer connection and empowerment [6], that is
enabling customers to exhibit preferences towards the existing channel options when
conducting processes for purchasing goods and services [7-9]. In this context of
technically equipped, empowered and knowledgeable customers’ organizations are
compelled to continuously adapt their service approach, and evolving from a multi- to
omni-channel strategies [10], with profound implications for the management of ser-
vice systems and operations. The adoption and operation of new channels is a chal-
lenging task that requires for huge efforts of channel coordination and integrating with
the other existing resources from the firm [11]. One viable option, that organizations
can consider when they have different priorities or limited capacity to quickly add new
channels and technologies to their portfolio, is to look for synergies with other pro-
viders with already established specific capabilities or resources that offer opportunities
to customers and organizations [12]. Recent work on competitiveness has also
emphasized the importance of business networking, the evidence illustrating that those
firms which do not co-operate reduce their ability to enter into exchange relationships
[13] and lose the capacity to share markets [14]. The underlying argument here is that
we are witnessing the evolution of some companies that previously operated solely in a
business-to-consumer (B2C) context and are now moving to a technology-based
business network, with other providers, a move that allows them to be more compet-
itive and flexible for providing quick and agile answers to customers’ evolving demand
for rich and technology infused service encounters. However, it is timely to ask about
how familiarized are the companies that are joining these business networks with the
front-office service architectures that result from the combination of channels and
providers, to address customer interactions? Are companies prepared for the challenge
of working in an omni-channel network environment, involving the alignment of the
service experience along multiple providers? This is of particular concern since firms
can only be properly managed if practitioners understand the omni-channel service
architectures and how they function on a business network context. The next sections
aim to provide some answers to these questions.

2 Literature Review

Service business aiming for an effective adoption of multiple delivery channels, need to
invest in the deployment of adequate operational capabilities. This process involves
different stages of maturity in what concerns the level of interconnection and process
integration for the different channels [15]. Many companies expand their business from
one single channel to a service configuration employing multiple channels [10, 16].
Several concepts have been advanced to label these different channel strategies,
(multi—, cross—, omni—channels), and whereas they are often used indistinctively in the
academic literature, researchers continuously try to determine boundaries to avoid
overlaps. For this reason, it is important to put forward some defining elements to frame
each concept, and support our study. Channels are often defined as a customer contact
point through which a firm interacts with their customers [17, p. 96]. Sousa and Voss
[18, p. 357] distinguish virtual from physical channels: where “virtual channels consist
of a means of communication using advanced telecommunications, information, and
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multimedia technologies (e.g. self-service checkout)” and “physical channels consist of
a means of communications with customer employing a physical (“bricks-and-mortar’)
infrastructure”. From a service process standpoint, channels can be addressed as the
sum of routes or paths for customer-provider interaction employed by a company to
deliver its products, services, or exchange information with recipients [19]. As cus-
tomers are increasingly offered different channel alternatives and modes of commu-
nication with service providers [20], multi-channel strategies raise major technological
and organizational concerns [21]. Jeanpert and Paché [21] stress that, in the literature
dedicated to this theme, the emphasis is being placed on a global and combined
management of all channels offered to consumers in terms of their coordination or even
their integration. Sousa and Voss [18] define multi-channel service as a service
involving components (physical and/or virtual) that are delivered through two or more
channels and it may comprise a combination of virtual and physical services. A virtual
service is defined as the “pure information component of a customer’s service expe-
rience provided in an automated fashion (without human intervention) through a given
virtual channel” [18, p. 357], whereas a physical service is defined as the “portion of a
customer’s service experience provided in a non-automated fashion, requiring some
degree of human intervention, either through a virtual or a physical channel” [18,
p. 358]. Cross-channel service emerges as a set of integrated activities that involve the
use of a widespread set of channels to offer accessible services or products in-store
and/or on the Internet, whereby the customer can trigger partial channel interaction
and/or the retailer/service provider controls partial channel integration [21, 22]. In a
cross-channel context, the complementarity and compatible nature of channels is a
significant consideration for managers [23] as this is considered a crucial characteristic
of this strategy [24]. Lastly, omni-channel services have been defined as a seamless and
integrated shopping experience across all channels that blurs the distinction between
physical and online stores, and culminates in an integrated brand experience [25, 26].
Although researchers have witnessed a continued evolution of channel strategies, there
is already academic evidence of organizational synergies that are beyond the omni-
channel concept, as they bring together a mix of channels and providers that need to be
articulated in a seamless interaction with the customers [12]. These synergies may be
interpreted as technology-based business networks, which are formalized as business-
specific linkages negotiated between individual organizations [27] providing services
delivered through a set of advanced technologies [28]. Each participating partner is
mutually dependent upon resources controlled by the other, so that certain goals only
become attained when their divided resources are combined [29]. Empirically, Reis
et al. [30] found that these technology-based business networks (Tb2N) involve two or
more companies in partnership, combine more than one channel and more than one
service, which the customer perceives as an integrated network of brand experiences or
multi-brand experiences (Fig. 1).

Technology-based business networks are introducing new dynamics; this strategy
can be considered the next evolutionary step of omni-channel services, supporting the
argument that this channel strategy arrived to stay.
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Combination of more than one
service
(e.g. bank transaction, customer
support with a human agent)

Combination of more than Involvement of two or more
one channel companies in partnership
(e.g. Internet, point of sale) (e.g. bank, retail company)

Fig. 1. Integrated network of brand experiences [30]

3 Methodology

This article employs a qualitative case study approach as the omni-channel service
phenomenon should be studied in its natural setting; also because the case study
methodology lends itself to early, exploratory investigations, where the variables are
still unknown and the phenomenon not at all understood [31-33]. This methodology
consisted on the analysis of multiple sources of data collection, including 7 semi-
structured interviews, direct observations and analysis of institutional documents from
a large private retail bank in Portugal. This study was conducted in Portugal because
the banking industry offers a rich setting of increasing employment of omni-channel
services. Over the past three decades’ banks have been pioneers in adopting new
information communication technologies [34] and in adopting new technology-enabled
services [35], with the goal of improving customer relationships by empowering
customers [36]. The prime source of data in this case study are semi-structured inter-
views, which is perhaps the most common type of interview used in qualitative social
research [37]. Convenient and snowball sampling were used to select interviewees. The
researchers made use of their personal network of contact inside the bank to identify the
respondents who were in a best position to provide replies to the interview protocol.
Subsequently, they were asked to nominate other employees, from different functional
areas and different levels of responsibility, at the bank’s physical branch. This process
continued until theoretical saturation was achieved [38]. Direct observation as a source
of evidence, contributes to the development of robust case studies, since it is an
appropriate way to measure reality and generate truth about the world [39]. This
technique allowed for the collection of aspects of everyday activities that may go
unreported by participants, and gave the researchers direct experience of the phe-
nomena being studied, while providing the opportunity to see and listen what was
happening in the social setting as opposed to the focus on solely narrative descriptions
of participants [40, 41]. For a reliable and accurate observation, field notes were taken
[42]. These field notes served to document real life phenomenon events, serendipitous
moments [43] and informal conversations with the interviewees [44]. The institutional
documents are generally produced by organizations for communications or record-
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keeping purposes [41] and are a source of exceptional data collection because they
were accessible and record the organizations’ day-to-day activities. Official documents
included organizational newsletters [42], internal records and reports available from the
official bank website. The data was analyzed according to the technique of content
analysis [45]. The textual data was categorized into codes or categories to identify
consistent patterns and relationships between variables to reduce data and making sense
of them [39]. NVivo 11 software was used to implement the data analysis procedure
described, thus contributing to the robustness of the chain of evidence [46]. The
reliability and validity of the case research data was enhanced by a well-designed
research protocol [47], it was improved by using the multiple sources of evidence and
by double-checking the transcripts and interview analyzes by participants.

4 Findings

This section provides an empirical summary that includes real-life statements, collected
from the bank employees, direct observations and documental analysis.

4.1 Case Study General Overview

SIBS Group has been providing payment services worldwide over the last three dec-
ades. In Portugal, it performs a central role as a technology operator in the payments
sector. In particular, with respect to the banking services, it manages the ATM network
and the latest MB WAY brand [48]. The MB WAY has a vast number of adherents,
including banks and retail stores, that have merged into a business network. With this
solution it is possible to purchase services employing mobile payments (m-payments)
in retail stores or online. SIBS, as a well established technology-based business firm, is
managing the network, recruiting other companies and linking these companies by
using a network-preferred channel (MB WAY). In this research we conducted a case
study within a bank that joined the network and uses the network’s preferred channel to
do business. Our case is a well established private retail bank operating in Portugal, it
uses a vast array of its own physical and virtual channels that are available to customers
for service provision purposes. The bank mainly interacts with their customers using
direct channels: (1) bank mail; (2) bank website, which includes two communication
icons (click to call/chat) — click to call, a virtual icon that allows customers to receive
contacts from the bank, and the click to chat, a virtual icon that allows customers to
interact with the bank using a chat box; (3) call center; (4) brick-and-mortar; (5) social
networks. As the bank has already joined the business network, this poses an immense
challenge to operations management, since the bank will have to interact with the
channels of other companies. Although there are no systematic metrics that allows us to
accurately measure the degree of omni-channel intensity of an organization, we
observed that the bank services have omni-channel characteristics. For instance, the
bank employees have presented a mortgage loan as an omni-channel service, showing
that the service purchase can go through all of the bank’s direct channels, from the
initial consultation to the provision of the loan. The purpose of this case study was to
analyze if the omni-channel concept can be extended beyond the portfolio of channels
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owned and managed directly by an individual organization, i.e. integrate an entire
business network, and the mix of proprietary channels and those of partner companies
and providers, as the case of MB WAY. With this assumption, we are going to
investigate the existing omni-channel service architectures in the technology-based
business network (Tb2N).

4.2 Omni-Channel Architectures in a Technology-Based Business
Network

The MB WAY concept, developed by the SIBS group, works as the network-preferred
channel. This solution allows the bank addressed in the case study to connect with
several retail companies that have joined the network. The network-preferred channel is
a solution for mobile payments that enables immediate transfers and payments for
purchase in several channels via mobile device and can thus combine an act of physical
purchase with a virtual payment. The continuous evolution of wireless technologies, in
combination with the widespread use of mobile devices, has paved the way for fast
evolution of mobile commerce settings [49]. Several employees reported that there is
an involvement of mixed services in a technology-based business network. From the
interview data, it was possible to ascertain that mixed service encounters occur when
two different and heterogeneous companies are involved, encompassing, simultane-
ously, a physical and a virtual purchase with a virtual payment to deliver a service to a
customer. The direct observations corroborated the aforementioned arguments, with the
witnessing of settings where a customer may choose a retail store from the business
network to purchase a physical service, the purchase can be paid by e.g. mobile devices
(m-payment), which connects the bank with the retail store. These mobile devices have
advantages known as queue avoidance, immediacy, ease of use and low cost [49]. This
experience can be considered as an omni-channel mixed service architecture in a
technology-based business network; it comprehends a virtual payment to acquire a
physical purchase. The Fig. 2 illustrates this real-life situation.

*
A Service purchase
ank

0 N e, e

= e Retail Employee

Service delivery -
Customer Retail company

-

Fig. 2. Omni-channel mixed service architecture in a Tb2N context

Recent studies are in line with this concept in the sense that the Tb2N presuppose a
trilogy crossing heterogeneous companies-channels-services; Reis et al. [30] argue that
in a Tb2N context there is the involvement of two or more companies in a partnership
(e.g. bank, retail store), the combination of more than one channel (e.g. smartphone,
point of sale) and more than one service (e.g. bank transaction, customer support —
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human agent), which is perceived by the customer as an integrated network of brand
experiences or multi-brand experience. For those reasons, this omni-channel service
architecture is a full Tb2N experience. Notwithstanding, the interview data also dis-
tinguished the abovementioned concept from other traditional mixed services. Tradi-
tional mixed services are offered when a single provider employs more than one
channel, to offer different services, i.e. not involving more than one organization. The
bank employees stated that, for instance, many of those customers that opt to open an
account online, first search for additional information through the call center, and then
upload all the necessary documents to open the account through the virtual channel,
using their mobile device (e.g. table, smartphone). To finish the account opening
process, they must perform a monetary transfer e.g. through the network-preferred
channel, to officially start using the new account and complete the process. This sit-
uation involves the combination of more than one service (account opening and bank
transfer), more than one channel (virtual channel and physical channel), but is missing
the involvement of another company in the process, which is a pillar of the multi-brand
experience triangle [30]. For that reason, we consider this as an incomplete architecture
with regard to the Tb2N, although we recognize that traditional omni-channel archi-
tectures, working within organizations, may eventually be generalized in the future to
the entire network.

Data analysis also reported the existence of pure virtual services in a technology-
based business network. From the interview data it was possible to determine that pure
virtual services comprise two different companies (e.g. bank and SIBS), it also com-
prehends different channels (e.g. mobile devices and ATM), and services (e.g. with-
draw and balance inquiry). Official documents corroborated this information, and
mention that customers may establish electronic bridges from their bank and automatic
teller machines that are managed by SIBS. This connection is performed by mobile
device, using the network-preferred channel (e.g. MB WAY), in order to withdraw
money without any human intervention. We consider this experience as omni-channel
pure virtual service architecture in a technology-based business network; it compre-
hends a virtual purchase to collect a physical service delivery. The Fig. 3 illustrates this
real-life situation.

SIBS
Bank
A Service purchase
&) — s
Service delivery
Customer ATM

Fig. 3. Omni-channel pure virtual service architecture in a Tb2N context

Traditionally, these services do not involve two companies, e.g. transactions using
debit/credit cards, which reinforces the idea that Tb2N is different because it includes
more than one company in the process. In the Fig. 3 it is involved the user’s bank (e.g.
an adherent bank) and the company that manages the ATM network (i.e. SIBS). What
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underlies is that customers are not just debit/credit card holders, they make part of the
process as self-service buyers and the purchase is encompassed by virtual services, and
is virtually involving two companies. As self-service buyers, these customers also have
other features that further distinguish this service from the traditional one. Customers
are increasingly involved in the service, being able to interact with other customers, e.g.
by sending a code, so that a member of the MB WAY can withdraw money from an
ATM in real-time and geographically elsewhere.

Other example can be offered concerning the virtual pure services when customers
goes to a retail store and pay their purchases at the self-checkout (employing what is
known as self-service technologies), scanning their acquisitions and making the pay-
ment without any or low human intervention. In this example, we may include the use
of a self-checkout, owned by the retail store (e.g. hypermarket), and the MB WAY
application, that represents the customer’s bank (network adherent bank). By using
these self-service technologies, customers perform the service, or part of the service,
traditionally performed by the service provider [50]. Recent research is in line with this
concept: as self-service checkout systems intend to improve the efficiency of checkout
operations and minimize the negative effects of traditional checkout service (e.g.
minimize waiting experiences) [5], as this promote the expansion of virtual services
through a business network. For these reasons, this omni-channel service architecture is
a full Tb2N experience, which unlike the previous examples, fulfills the full require-
ments of the multi-brand experience triangle.

Lastly, the front-line employees also reported that there can be also an involvement
of pure physical services in a technology-based business network. From the interview
data we learned that the pure physical is a traditional service that comprises only one
company (e.g. bank), it includes more than one channel (e.g. call center, bank
employee) and services (monetary transfers, account opening). The bank employees
mentioned a situation similar to one previously identified, where customers that open
an account, first they search additional information through the call center (cf. Fig. 3,
A), just then they start the process at the branch (cf. Fig. 3, B). Similarly, to the
traditional mixed services, we consider this experience as omni-channel pure physical
service architecture. The Fig. 4 illustrates this real-life situation.

Call center

A )
P S S B
Customer
—— A

Bank Employee

Fig. 4. Omni-channel pure physical service architecture

Extant theory is in line with the aforementioned concept of physical service [vide
18]. Human intervention can take place in the front office, the back office, or both [18],
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in this case we just considered the front-office. For the above reasons, we consider this
experience as an incomplete architecture with regard to the Tb2N, since it does not
fulfill the requirements of the multi-brand experience triangle. Table 1 summarizes this
section.

Table 1. Omni-channel service architectures in a Tb2N

Omni-channel service | Triangle of Tb2N multi-brand experience (full experience)
architecture Combination | Combination | Involvement of Is this
of more than | of more than | more than one architecture a
one service | one channel |company in full Tb2N
partnership experience?
Mixed Tb2N X X X Yes
service Traditional | X X No
encounter
Pure virtual service X X X Yes
Pure physical service | X X No

The existing business ecosystem (Table 1) is as complex as unique, due to its own
specific relationships and technological features; therefore, the results should not be
generalized to other contexts, although there are resemblances with similar networks
(e.g. Apple Pay). We do acknowledge the traditional and physical banking services
may include more than one company in partnership, which seems to contradict our
results. This remark depends on the adjustment of the scope for a specific service, any
of them can have a complete/incomplete architecture. To avoid misconceptions, we did
map all the existent banking services and channels, thus we did not find any signs of
business-to-business (B2B) relations that could call into question the incompleteness of
both architectures (i.e. traditional mixed service encounter and pure physical service).
The bank under study actually does establish B2B relations with other firms (i.e. by
outsourcing services), but none of those firms operates inside the ecosystem. We do not
exclude the possibility of one of those firms to join the ecosystem, or the bank to
establish new and direct partnerships within the network. If all the modalities dis-
covered in the case would satisfy the multi-brand experience triangle, our arguments
would be strengthened and of greater value to achieve effective and adaptable omni-
channel service architectures.

4.3 Bringing Operations Management to a Successful Channel
Integration

A few years ago we observed a move from the adoption of multi- towards omni-
channel strategies [10]. Launching an omni-channel strategy raises the challenge of
managing and integrating the operations between several business partners. Previously,
during the transition from brick-and-mortar to bricks-and-clicks, we noticed that
channels were developed and managed separately by companies with limited inte-
gration [10, 51]. The multi-channel shopping revolutionized retail operations. For
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traditional retailers the growing importance of online sales meant creation of new
business models, which required a solid understanding of the operational processes
[52]. Companies had to redesign their processes within their premises. But, with the
need to integrate operations within business networks, there is a need to redesign
processes among several companies and, therefore, retailers’ success often depended on
the alignment between operations and the brand image [53]. The expanding range of
online offerings and mobile devices are significantly changing firms’ structures; for
many firms, this implies completely new operational processes [52]. Thus, the
implementation of an omni-channel strategy requires different companies to stop
attempting to improve their own processes independently, in order to achieve a global
benefit [54]. A parallelism can be made when retailers recognized the difficulty inherent
in “going it alone” in the transition to an online environment [55]. One way of over-
coming these difficulties was through joining an established partnership and integrates
different interests among the business networks. The use of a common language among
several companies has been fundamental for understanding each other. Nowadays, the
challenge of technological integration and the consequent implementation of an omni-
channel strategy pose challenges as well. For instance, Hansen and Sia [56] described
how Hummel, a European sports fashion company, overcame the challenges and
successfully transitioned toward omni-channel retailing. These authors noted that
companies must focus on changes in technology infrastructures and organizational
practices to successfully transform towards an omni-channel strategy [24]. Hansen and
Sia [56] identified four lessons: (1) embrace your channel partners in the omni-channel
strategy, which requires a continuous clarification of its omni-channel focus, specially
in a business network; (2) Recognize that a successful omni-channel strategy requires
deep change, it is not just about adding channels, it requires integration; (3) leverage
the strategic role of chief digital officer, to establish a common mind-set across the
organization; (4) evolve the role of chief information officer (CIO) in enabling an omni-
channel strategy, to continue to be relevant in a digital transformation and in updating
technical competencies in managing more front-end, customer facing IT systems. As
depicted in Table 1, not all architectures are integrated as a full Tb2N experience. In
other words, there are traditional architectures that use the network-preferred channel,
but are not yet operating all their services within the network. Although the evolution
from multi- to an omni-channel strategy within a company is far from being
straightforward, and it might require a transition, inherent to the complexity that a
move from a strategy to another implies [26]; we believe the same process takes place
within the business network. Through direct observation we verified that not all the
network organizations have the same omni-channel maturity and are not integrated into
the business network to the same extent. The move to a Tb2N involves new challenges
as it requires a transition based on operations management to allow these firms to adapt
their processes and channels, in order to be able to collaborate in a heterogeneous
network of firms [30]. Data analysis has shown that not all companies are fully pre-
pared for the challenges of working in an omni-channel network environment, since
they are not aware of the service architectures potential enabled by the entire
technology-based business network. One possible solution is to invest in operations
management, in a way that would be possible to integrate all the channels of a certain
organization that join the network. The bank’s employees were peremptory, companies
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should not manage the omni-channel services alone, this concept must be extended to
the entire network, which means that the omni-channel strategy should go beyond
individual organizations and should integrate the entire business network. Only in this
way managers can move to the next level and integrate all the architectures of the omni-
channel service as a full Tb2N experience, which is currently incomplete (cf. Table 1).

5 Concluding Remarks

The case study analysis revealed two types of omni-channel services architectures in
the front-office of technology-based business networks, namely: mixed services and
pure virtual services. Although we found four types of omni-channel architectures not
all of them fulfilled the requirements of the multi-brand experience triangle and for that
reason they were excluded. It is likely that this study will help practitioners to
understand the challenges they will have to overcome within a Tb2N. However, it is
possible that this article does not provide a complete classification of the omni-channel
service architectures, since the ones that have been presented are limited to one case,
and the theme is taking the first steps. Despite the exploratory nature of the article, we
intend to fill a gap in the literature, for which this study may be a relevant contribution.
Due to confidentiality reasons we do not provide any information about key informants
and the respective organization, as the researcher is responsible not only for main-
taining the confidentiality of all information but also for information that might affect
the privacy of the research participants [57]. A number of avenues for future research
arise from our study: first, empirical work is needed to enrich the Tb2N, as it may be
interesting to conduct a study within the Tb2N that would focus not only on collecting
data from one company but from the entire network; second, there is a need of mea-
surement instruments to determine the maturity level for omni-channel banking ser-
vices, so as to measure the degree of omni-channel intensity of those organizations.
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Abstract. The purpose of this paper is the development of a customer-centered
understanding of smart services by utilizing customer-dominant logic as a the-
oretical view. It extends current perspectives on smart services and proposes a
definition highlighting the relevance of customer centricity and customer data
management for service engineering. For this purpose, smart service dimensions
will be deduced from current literature. These dimensions represent the foun-
dation for a procedure model that will be developed and tested within a research
initiative focusing on the restaurant industry. This procedure model is intended
to support the discovery of new ideas based on data as well as the management
of data requirements to successfully design smart services. The restaurant sector
serves in this context as an innovative application field for smart service pro-
totyping. The paper represents current research in progress, outlines the objec-
tive of the research initiative and demonstrates first empirical research results.

Keywords: Smart service engineering - Customer-dominant logic
Personalization + Customer data management * Procedure model

1 Introduction

Driven by digitalization, whole economies are transforming into digital service
industries. In the time of big data, the Internet of Things and servitization, there is an
unprecedented potential for service innovation based on emerging technologies and
new volumes of data [1, 2]. Rising amounts of sensor data, social data and more, new
levels of information exchange and intelligent algorithms create the foundation for new
services that offer exciting value propositions to customers [2, 3].

Smart services have emerged and spread into a variety of different industries, e.g.
smart home, smart mobility or smart tourism [4-6]. Characterized by the inter-
connectedness of their ecosystem, they make use of available data and offer close
customer interaction and intelligent, context-based solutions [5, 7]. In this way, they
follow increasing customer expectations, in terms of convenience, participation or
transparency in our information-driven society [8].

After the financial, automotive and electricity sector, the food industry has started
its digital transformation [9]. As one important cornerstone of the branch, the ongoing
digital revolution of the restaurant sector shows very clearly how digitalization is
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changing traditional service industries, e.g. [10]. Service processes, such as reservati-
ons, food delivery, or payments are increasingly supported by IT solutions [11]. Social
Media, chatbots, and voice technology transform communication processes and the
Internet of Things has brought innovative sensor-based digital contact points, such as
interactive tables, bars or digital signages [12]. This does more than creating new
experiences of interaction and co-creation with customers [13]. Data tracks produced at
every digital contact point also offer new opportunities for intelligent data-based ser-
vice innovation, such as personal menu recommendations [3, 14]. Even if this repre-
sents an exciting playground for innovation, it seems reasonable to make use of
systematic approaches to start the journey of tapping into this potential due to massive
volumes of data, an increasing amount of diverse service providers and rising com-
plexity, e.g. [15].

The research area that focuses on the structured development of services is the field
of service engineering. Being part of the service science discipline [16], it is an
interdisciplinary approach that aims to systematically design service value propositions
using frameworks, methods and tools [17, 18]. With increasing demands for perso-
nalized offers in the food industry [19, 20] just as in other sectors, customer centricity
and personalized customer solutions have gradually gained in importance in service
engineering [21, 22]. Services need to be tailored more strongly to the individual,
which means that detailed customer knowledge has become more valuable than never
before [23]. For this reason, personal customer data has been highlighted recently as a
key concept in service innovation [15, 23]. With the aid of personal customer data, a
broader customer understanding can be developed [3, 15] and innovative value pro-
positions, higher-quality services and deeper customer relationships are created based
on personalization [5, 23]. However, managing personal customer data is also asso-
ciated with several challenges — especially in a world of growing amounts of (big) data.
Data needs to be aggregated and processed from different contact points and disparate
external and internal systems — often even in real-time to generate value to customers
[6, 24, 25]. New data formats need to be handled [23] and privacy and data ownership
issues ensured [15, 25]. With recent changes, such as the new European GDPR
regulation [26], these issues become even more crucial.

As a result, this work points out that the management of customer data for smart
service innovation requires a specific focus. It is postulated that efficient innovation
processes to rapidly design novel prototypes based on customer data require new
approaches due to their specific requirements. For this reason, this research aims to
further develop the perspective on smart service innovation to a strong focus on per-
sonalization and personal customer data management.

2 Research Objective and Paper Contribution

As mentioned above, recent digital movements result in an increasing significance of
systematic service engineering [27, 28]. However, even if more and more researchers
emphasize the importance of personal customer data [23, 29], there is currently less
research, e.g. [28, 29], that focuses specifically on the role of data as a resource for
smart service innovation, while simultaneously addressing relevant data management
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aspects associated with, for example, rising volumes of data or increasing interde-
pendencies of service partners.

As a consequence, this research initiative has the objective to develop a new
procedure model with a focus on customer data management in order to evolve the
research field of smart service engineering. For this purpose, the following research
questions have been formulated:

RQ1: How can smart service engineering benefit from a focus on customer data
management?

RQ2: Which requirements need to be considered in smart service engineering that
are related to personal customer data?

This procedure model is intended to support the discovery of innovative ideas
based on customer data as well as the management of data requirements by offering
appropriate guidelines and methods [30]. The restaurant industry serves in this context
as innovative application field.

Following a design science approach, the research will be divided into three dif-
ferent phases taking advantage of various methods, such as prototyping, interviews,
workshops and systematic literature reviews [31, 32]. In the foundation phase, the
application field will be analyzed with the aim to understand current challenges of the
transforming restaurant industry. Furthermore, a systematic literature review evaluates
existing models and assembles relevant criteria that are related to customer data
management. Based on these results, a procedure model will be developed.

The second research phase aims to apply the model in a practical environment. For
this purpose, a research project has been set-up in cooperation with TNC Group in
Leipzig and a consortium of stakeholders, such as the food and beverage industry (e.g.
Coca Cola, Nestlé), tool providers (e.g. OpenTable, Vectron, etc.) and leading res-
taurant owners, that constitute a good representation of the German restaurant land-
scape. Workshops and interviews are being organized around this consortium in order
to test relevant concepts and methods and to generate learnings for model refinement.
A third evaluation phase simultaneously assesses the use of models and methods to
further improve the artefacts by means of surveys and interviews.

This paper provides theoretical groundwork for the development of the procedure
model and can therefore be located in the primary research phase. It will present a
customer-centered smart service definition as a base for systematic smart service
engineering [30]. Such a definition of the essence of smart services is currently missing
due to little theoretical knowledge [15, 33, 34] and no common understanding of smart
services [33, 35].

By outlining relevant research contributions in (1) service engineering and
(2) smart service innovation, smart service characteristics will be linked to a theoretical
perspective focusing on customer centricity and customer knowledge: the customer-
dominant logic that is grounded in the research tradition of the Nordic school of service
management [36-38].

Using this customer-centered approach, the role of customer data management will
be emphasized. Simultaneously, a broader view on smart services will be developed
[39, 40] in order to guide smart service innovation, for example in the restaurant sector,
in wider directions to create more encompassing customer solutions. Finally, this paper
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summarizes the first empirical results utilizing the definition for first idea management
and requirements analysis and rounds off with an outlook to further research activities.

3 Theoretical Foundation

3.1 Service System Engineering

Service engineering (SE) approaches are based on the conviction that systematic ser-
vice design needs to consider the specific characteristics of services [41] that diffe-
rentiate them from products [30]. Furthermore, service-dominant logic (SDL) has
significantly influenced the SE discipline. SDL specifically highlights the customer’s
role as well as the concept of value-in-use utilizing available resources for value
creation (e.g. labor, knowledge). In addition, it describes services as a mutual process
of co-creation and collaboration between service provider and customers [42, 43].

Services are increasingly created in service value networks with multiple agents
that cooperate and exchange resources [44, 45]. This view on service systems offers
new possibilities for innovation based on resource sharing, but it also signifies that the
network of multiple agents has to be taken into account in service engineering [46].

Due to digitalization, ICT plays an enormous role in service systems and changes
the way interaction and information exchange take place [1, 47]. There are, however,
still major differences in the degree of IT usage [48]. On the one hand, interconnected
objects, new forms of product-service systems or cyber-physical systems [3, 49] have
emerged, triggering automatic service processes and work without any human inter-
action, e.g. in smart factories. On the other hand, there are industries, such as the
restaurant sector, where services are strongly focused on personal interaction. Even if
these human-centered service systems are transforming and a rising share of “eser-
vices” are supported by ICT [50], they still require special attention on personal
interaction [51, 52].

With the widespread presence of eservices, digital contact points and the resulting
rise of information exchange, information-intense services or knowledge-based ser-
vices offer new potential for service innovation, e.g. econsulting, elearning [2]. In this
context, successful SE needs to consider the management of data sources, data col-
lection, analysis of data or the information delivery, etc. [29]. Additionally, if infor-
mation is allocated across different service systems, e.g. in diverse IT systems, SE
needs to take care of the systematic management of data within the whole network [15,
29]. Here, multi-sided service platforms have gained in importance in order to simplify
centralization and access to data [6, 15, 23].

To conclude, services have specific characteristics that need to be considered.
However, the understanding of services has recently changed dramatically due to the
significance of ICT in service provision. ICT and new volumes of data do not only
transform service industries, such as the restaurant sector, they also offer novel
opportunities for new service innovation [5].



An Approach for Customer-Centered Smart Service Innovation 49

3.2 Smart Service Innovation

Smart service innovation is on the agenda of a lot of different research streams, e.g.
business literature [53], service management & marketing [4], IS literature [5] as well
as in practice [7]. It is understood as a transformation of existing service systems, a
recombination of existing service elements [28] or even the establishment of new
service systems [54].

Research in this field often takes place in specific industries, e.g. smart home [55],
smart mobility and smart cities [56] as well as smart tourism and hospitality [33]. Even
if there is no mutually defined understanding of smart services [33, 35], there are
particular characteristics that differentiate them from previous forms of service provi-
sion. Key characteristics are (1) the use of data (e.g. web logs, sensor networks, social
networks, etc.) [3, 7], (2) the ability to infer intelligence and actions based on algo-
rithms and machine learning [33, 35], and finally (3) the interconnectivity to objects
and products as well as the synchronization of different technologies [55]. As a con-
sequence, they can be described as extremely information-intensive or knowledge-
based services [15, 29]. Smart services can significantly differ in their visibility and the
associated level of customer participation [57]. Smart interactive services, for example,
are characterized by a high level of interaction. In contrast, self-regulating services
[35], such as smart home applications for temperature regulation, do not require any
active customer participation. Arising research themes are, for example, user accep-
tancy or further success factors for smart service usage, e.g. embeddedness in daily
routines, visibility, user engagement, etc. [4, 55, 56]. Additionally, the field of product-
service systems [58] and cyber-physical systems [3, 49] as a combination of product-
service bundles has received a lot of attention recently.

Furthermore, first important frameworks have been formulated. Nadj et al. [35], for
example, have categorized specific activities (sensing, decision making and learning)
and abilities of smart services (e.g. autonomy, proactivity, etc.). Klein [34] has exa-
mined barriers of implementation and has formulated specific design guidelines for
smart service development. Kleinschmid et al. [52] have developed design principles to
align service system engineering with business modelling in human-centered service
systems. The specific role of personal data for smart service innovation has been
highlighted by certain researchers [15, 29]. Increasing volumes of data offer oppor-
tunities for a new customer understanding [3, 23], but need to be managed syste-
matically across service systems as mentioned above. The ability to do so also depends
on the appropriate infrastructure and organizational capabilities, e.g. [6, 29]. User
context or user profiles need to be built for personalization [22] and data privacy must
be guaranteed [3, 15].

4 A Customer-Centered Smart Service Definition

As mentioned, smart service research is a relatively young research field with little
theoretical foundation. Even if the existing body of research describes particular cha-
racteristics of smart services [35, 54], research is often marked by the dependency of
domains, use cases or specific research issues, e.g. user acceptancy [34, 55]. As a
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consequence, there is a lack of comprehensive understanding of the essence of smart
services [33, 35]. Even if a strong emphasis on customer orientation and data is
embedded in the understanding of smart services, so far barely any research could be
identified that focuses specifically on the significance of personal customer data and
analyses associated requirements for smart service design.

Nonetheless, the development of a procedure model for smart service engineering
requires a definition that formulates and conceptualizes relevant service dimensions and
focuses on customer data management. For this purpose, this paper aims to develop a
theory-grounded definition that uses customer-dominant logic (CDL) [36, 37] as a
theoretical lense.

This work postulates that this perspective is not only suitable for emphasizing
strong customer orientation in smart service design [39]. It also provides new per-
spectives for innovative customer solutions based on successful customer data
management, thus responding to rising challenges in terms of customer empowerment
and competition [38]. Smart service characteristics are conceptualized in the definition
below and distinct dimensions are worked out with the aim to guide the analysis of
requirements and the engineering process of smart services. In the following part, the
fundamental principles of CDL will be described. Service literature has been analyzed
in order to synthesize perspectives for the definition of smart service dimensions.

Customer-dominant logic (CDL) represents a managerial perspective on service
management that originated from the business and marketing field [36, 37]. In contrast
to service-dominant logic, CDL does not focus on the single service situation and
interaction process between service provider and customer. Instead, it positions the
individual customer and the understanding of their daily life and objectives in the
center of activities.

Personalized: Heinonen et al. [36] address the necessity of considering the customer’s
specific individual situation, their objectives, daily routines and experiences. Their
activities are based on their own individual logic driven by their aspirations, tasks, and
previous experiences [38]. Heinonen and Strandvic insist that value formation is also
dynamic and varies depending on the individual customer. Consequently, services need
to adapt to the customer’s individual situation.

Smart service literature also states: smart services should assist customers in their
daily tasks by understanding the customer’s individual context [5, 7].

Applying this to a smart service definition, smart services need to be personalized
and tailored to the individual customer/customer’s logic and provide in this way a
personal value to them, e.g. finding the right restaurant for the right situation and place.

Data-Based: CDL states that the consideration of the customer’s individual context
requires deep knowledge for building up understanding of activities, practices and
experiences. Understanding the customer’s logic should be the center of the service
offering [37]. By taking advantage of growing information sources, e.g. sensors, social
media, etc., technology and data can be utilized to create such a deep understanding
[22, 23]. Generating this knowledge within the customer’s service system [36] is,
however, related to the analysis of relevant contact points, e.g. inside and outside the
restaurant, describing customer activities and processes as well as the collection,
management and aggregation of valuable customer data. This also depends on
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possibilities of smoothly identifying the customer across different contact points (e.g.
via NFC-technology or face recognition).

Intelligent: Comprehensive knowledge then allows “to participate in and support
customer’s processes” with the aid of individual service offerings [36].

Analytics can, thereby, support businesses to build up this knowledge about the
customers’ reasoning and logic. According to Heinonen and Strandvik [37], an
important assumption is that the customer’s logic can be identified and classified into
“a usable number of groups”. Analytics and algorithms can discover these patterns in
customers’ activities, to group logics together and to build up valuable knowledge
about the customer.

According to current literature, smart services tailor assistance by making use of
analytics and logics on how to best assist customers with relevant activities (e.g.
recommendations, decision-supporting, etc.), e.g. [35].

Consequently, it can be stated that smart services are intelligent services that take
advantage of analytics and algorithms with the aim to build up deep knowledge about
the customer’s logic.

Solution Bundle: According to CDL, value creation never takes place in a vacuum of
single service situations. Customers need to handle different problems in their daily
activities so that services should support the orchestration of these activities. Heinonen
et al. [36] postulate that customers create their value independently in different service
situations and orchestrate them to reach their objectives. Services should facilitate this
orchestration. This indicates that activities should not be perceived separately. For a
successful restaurant experience, for example, guests need to reserve or look for a table,
they must choose a meal, order, pay, etc. These activities should be interpreted as a
network that needs to be supported by solution bundles instead of separate services [59,
60]. This understanding can also be found in smart service contributions, defining
smart services as solution bundles combining products and services in encompassing
product-service systems [5].

Consequently, smart services need to bundle different service components with the
aim to simplify the orchestration of customer activities and to offer valuable solution
bundles to customers [7].

Interconnected: Paying attention to daily routines and activities of the customer also
means that services need to be integrated into the customer’s life. Heinonen and
Standvic [37, 38] postulate that (service) providers need to be “present” and involved in
customers’ lives and service offerings should be embedded smoothly in customers’
activities in order to create value.

New cyber-physical applications (screens, tables, smart devices, etc.) go beyond
digital services, such as smartphone or desktop apps, and allow for a much deeper
positioning of services in daily routines. Consequently, smart services are able to
support daily activities at their best when technologies are deeply embedded in
customers’ lives [4, 55]. This also requires convenient forms of information provision
in the context of the service provision [29]. Furthermore, based on cloud computing,
virtualization and synchronization of different technologies [55] smart services need to
be device-independent so that the services can be used on every suitable device [55].
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Control Features: CDL further develops the role of the customer and emphasizes that
customers are not only co-producers like in SDL [42]. Instead, they are the initiators
that utilize and control service processes for pursuing their objectives [36]. This sig-
nifies that they are also fully in control of their resources. Transferring this critical point
to a customer-centered definition, this demonstrates that smart services should do more
than ensuring visibility and interactivity [4]. Appropriate instruments are also necessary
to enable customers to initiate and control services as well as the active exchange of
resources, including personal data. Smart services must simultaneously allow custo-
mers to transparently look at their data and to actively control the provision or the “not-
provision” of their information. This is also in line with available research [4] as well as
privacy regulations (EU GDPR).

The following Table 1 displays relevant service dimensions related to the main
statements of the customer-dominant logic (CDL) perspective.

Table 1. Overview: smart service dimensions.

CDL [36-38] Smart service dimensions

Personal value in customer lives. | Dimension I: Personalized

Smart services are customer-centered services offering
personalized value by assisting customers in their
activities to reach their individual objectives.

Deep knowledge at the center of | Dimension II: Data-based

service offerings. Using available information sources in the customer’s
ecosystem, smart services are based on customer data by
integrating & connecting data to a single customer with
the objective to reach an holistic view of them.
Customer logic can be classified | Dimension III: Intelligent

into groups. Smart services make use of analytics to build up
knowledge on how to best understand the customers’ logic
and to assist them with relevant activities (e.g.
recommendations, decision-supporting, etc.).

Services must facilitate the Dimension IV: Solution Bundle

orchestration of activities. As digital assistants, they offer solution bundles that
facilitate the orchestration of services for customers’ daily
life tasks.

Embeddedness in daily routines. | Dimension V: Interconnected

With the aid of technologies (applications, cloud
computing, virtualization, etc.), smart services are
interconnected with relevant objects to integrate service
provision as deeply as possible in daily life activities.
Simultaneously, they can be used across contact points or
devices so that customers can make use of the service at
every relevant device or contact point.

As initiators, customers control Dimension VI: Control Features

service processes. Smart services are interactive services enabling customers
to control service processes as well as relevant resources,
especially personal data, at any time.
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S Empirical Results

In empirical research, the smart service definition has already been applied to offer
guidance for the work on smart service innovation. A first workshop served as starting
point to build up practical knowledge of the application field, to understand current
stakeholders, technical systems and current collaboration structures as well as to dis-
cuss current challenges and opportunities for the restaurant industry. Furthermore, it
has been utilized to analyze necessary requirements for smart service engineering from
a practical point of view.

For this purpose, design thinking methods, such as personas and customer journey
mapping were chosen. Design thinking approaches with a strong focus on user cent-
ricity, customer integration and multidisciplinary collaboration have recently become
highly relevant in SE [61] driven by the growing emphasis on customer orientation and
service systems. Consequently, these methods have been highly suitable for the
customer-centered development of smart service ideas. In preparation for this work-
shop, a systematic review of current market studies (restaurant/food industry) was
conducted. Relevant consumer studies were utilized (e.g. [19, 20]) in order to describe
six personas that summarize actual trends in customer needs and behaviour, e.g. the
need for information transparency, customization and convenience during the restau-
rant experience [19]. Furthermore, journey mapping was used to display a typical visit
at a restaurant with typical tasks and activities, such as table reservation, waiting for
food, etc. In this way, specific customer needs were deduced that served as starting
point for idea generation.

The workshop resulted in four smart service ideas, e.g. a health and nutrition
platform for customers that demonstrate the opportunities of smart services in the
restaurant industry. By developing these ideas, characteristics of smart services and
related requirements were derived from the discussion how to bundle different services
and to manage personal customer data for personalized offerings. The results are dis-
played in Table 2. Requirements related to customer data management are, for
example, organizational issues, e.g. the development of new business models, the
clarification of data ownership, or process issues, such as channel management as well
as the set-up of interorganizational platform architectures to ensure information
exchange. Even if these aspects only represent the beginning of a systematic require-
ments analysis, similar points could be already identified within current literature, e.g.
[6, 15, 25].
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Table 2. Workshop results (Nestlé Competence Center, Frankfurt am Main, September 2017).

Dimensions Workshop Results Structured by Smart Service Dimensions

Personalized Value Propositions
Personalized service in restaurants
High-quality consulting in health care and nutritional matters
Exclusive invitations for restaurants and events and entertainment services
Shopping functionalities and home delivery for favorite products (e.g. wine)
Ordering processes within specific activities, such as gaming or driving
® Personalized offerings and gratification processes
Discussed Requirements
e Mutual business model for all service providers within the service system
e Ownership of infrastructure
e Novel business potentials through cooperation and data sharing
e Payment options on customer side vs. service provider side

Dimension I:
Personalized

Dimension II: Customer Data
Data-based e Contact information, wine preferences, car brand, allergies, hobbies,
profession, average meal size, last orders, collected points for gratification
system, health information, favorite restaurants, Youtube stars/influencer
Discussed Requirements
o Necessity of contact information & permission management
e Necessary reason for data provision on customer side
e Open APIs and interconnectedness of available systems (e.g. reservation
systems, POS systems, etc.)
o Identification method: One central log-in on customer-side, other identification
methods, such as face recognition
e Central management of customer data on service provider side
e Central management of all data sources for data integration
Dimension I1I: Analytics
Intelligent o Recommendation engine: content or entertainment services, restaurants,
menus, etc.
e Location-based services
Dimension IV: Bundling Features
Solution Bundle e Platform as possibility to bundle different services across various industries
Discussed Requirements
® Open access & cooperation models

Possible Contact Points
e Alexa, Siri, smartphone apps, tables, instore signages, sms, car, call-center

Dimension V: ! . SooE
assistant, waiter, chatbot, augmented reality, digital ear-prompter, Youtube,

Interconnected smart TV, wearables
Discussed Requirements
o Independency of devices or contact points; virtualization
e Form of information provision (voice-assistant vs. sms vs. online games)
Dimension VI: Possible Control Features
Control Features o One central portal for self-management of personal data

® Search engine to receive relevant recommendations based on profile
information and search queries
e Configurators, filter options, etc.
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6 Future Research

As mentioned above, the customer-centered definition of smart services serves as
starting point for further research. This paper displays current research in progress and
intends to expand research knowledge on smart service design. Defined dimensions
will be used for the development of a procedure model that guides the engineering
process by focusing on personal customer data management. A preliminary exempli-
fied model is displayed in Fig. 1. The model contains more than the relevant steps
along the engineering process, e.g. idea management. It also forms a guide to new
potentials and summarizes relevant requirements by focusing on customer data
management. The dimensions of the smart services definition represent relevant gui-
ding perspectives for service innovation, e.g. regarding the innovation potentials that
arise from information control/provision features, or data requirements related to the
bundling of services. In this way, the model aims to guide the engineering process by
identifying new potentials for service innovation (RQ1) as well as managing relevant
issues (RQ2) around customer data.

i i [ [ [ !

PLATFORM
IDENTIFICATION & RESSOURCE BUSINESS SERVICE CONCEPT SERVICE CONCEPT
1DEA ANALYSIS. R v MODELLNG  ~  DESIGN  °  EvAwarion ~ 'MPLEMENTATION
MANAGEMENT

CUSTOMER DATA MANAGEMENT FOR SMART SERVICES

SOLUTION CONTROL
PERSONALIZED DATA-BASED INTELLIGENT INTERCONNECTED

Fig. 1. Reduced draft of a procedure model for smart service engineering [28, 29].

Based on a comprehensive literature review, further requirements for smart service
engineering will be assembled. Existing procedure models will be compared and a
detailed criteria catalogue will be developed. For this purpose, insights from different
research fields such as CRM, information management, network theory and service
system literature will be utilized. The objective is to structure particular aspects and to
develop guiding principles as part of the procedure model that will be continuously
discussed and supplemented with the aid of further empirical and theoretical work.

In future workshops, further methods will be tested that highlight the potential of
customer data for service innovation and guide in this way the innovation process.
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Abstract. Service Engineering (SE) evolved in the mid-1990s and has become
a popular and interdisciplinary field of research in service science since then.
However, the diffusion of SE research results into practice is still rare. This is
especially crucial, since structured SE methodologies are required to support
businesses with the ongoing digitalization of their services. To help closing the
gap between research and practice, we conducted 13 semi-structured interviews
with experts from eight enterprises in Lower Saxony, Germany, that are
involved in (technical) services. The results reveal several requirements and
barriers, which hinder companies from implementing and using structured SE
methodologies. The findings can be used to help researchers developing
industry-friendly approaches and practitioners to set up their enterprises for
future-oriented (smart) service engineering.

Keywords: Service engineering - Practice - Science + Empirical analysis
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1 Introduction

The opportunities and the importance to offer services as a company to stay competitive
grows [1], which is particularly true for small and medium sized enterprises (SME) [2].
This trend, often referred to as servitisation or service innovation, can be capitalized on
by using Service Engineering (SE) methodologies, which gained increased attention in
this regard since associated methods strive for structured approaches to support com-
panies transition towards digitalized services [3, 4]. Primarily producing companies
have shown an increasing interest in servitisation due to changing business models and
profit margins and, therefore, have evolved a demand for SE methodologies over the
recent years [5].

To support enterprises in implementing and applying systematic SE, an increasing
amount of procedure models has been developed and published [5, 6]. However,
although many models are extensively discussed in relevant literature, only few SE
procedure models are actually implemented and used in practice [7]. Not only does this

© Springer Nature Switzerland AG 2018
G. Satzger et al. (Eds.): IESS 2018, LNBIP 331, pp. 59-71, 2018.
https://doi.org/10.1007/978-3-030-00713-3_5


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-00713-3_5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-00713-3_5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-00713-3_5&amp;domain=pdf

60 S. Hagen et al.

cast a critical glance at the practical applicability and usefulness of these models, but
also bears significant disadvantages for enterprises, since the usage of standardized
structures and processes facilitates an increased growth in productivity and quality [8].
In previous studies, the usage of SE methods in practice has already been investigated:
Meiren showed that 70% of their interviewed companies have no or little formalized
service development procedures [9]. The project “KoProServ” (run-time 2009 to 2012)
conducted a similar analysis [7] and found that there is a huge demand in managing
service offerings and IT tools in companies. Similarly, Spath et al. stated that “one of
the main gaps in the PSS [(Product-Service System)] design and SE is the absence of
industrial tested methodologies [...]” [10]. Both PSS and SE methods aim at the same
goal, developing integrated solution offerings containing products and services [11].

In opposite to service development, many producing companies already use
structured and digitalized methods to develop e.g. their product models by means of
CAD applications [12]. Therefore, knowledge about the benefits of using structured
methods and procedures in general can be assumed. Since the previous studies in the
field of SE are no longer current and partially do not address SME, we determine the
following three research questions (RQ) for this contribution:

1. What is the state-of-the-art with respect to the usage and acceptance of SE proce-
dure models in practice?

2. Which barriers exist that hinder the adoption of SE procedure models?

3. Which requirements do SME have regarding SE procedure models?

To address these research questions, 13 interviews with experts from eight different
companies have been conducted with primary focus on SME. Using the interview
results, we gained insights into the gap between scientific efforts in terms of SE on the
one hand, and the requirements of practitioners working in practice on the other hand.
The look into both perspectives enables us to propose solutions to scientists and
practitioners to close the gap, which may facilitate companies to adapt SE methods that
focus on their specific needs and allow them to increase their ability for a successful
servitisation and therefore a more sustainable business model.

With respect to the research questions, the paper is structured as follows. First, a
brief introduction to SE (Sect. 2) and a detailed explanation of the research method
used is given (Sect. 3). The results of the interviews are presented in accordance to the
research questions stated above in Sects. 4.1 to 4.3. In addition, Sect. 4.3 proposes
guidelines, which support future research in developing new SE procedure models.
Finally, the results are discussed and reviewed in Sect. 5.

2 Service Engineering

Since the 1960s the impact of services on economies can be found in scientific literature
[13] and are firstly examined in depth in the “new service development” phase in the 1970s
and 1980s [14] which resulted in the emergence of service engineering in the 1990s [15].
Since then the interest in this topic decreased, which changed with the arise of concepts
such as internet of things (JoT) or smart products as well as their academic pendant
“(smart) service systems” [16, 17] and ultimately led to the “second wave” of SE [10].
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SE aims at a “systematic development and design of services using suitable models,
methods and tools as well as the management of service development processes” [18].
The tools and methods usually compile from other, engineering related research fields
like product, process or software engineering or operations research [19]. However,
todays markets do not focus on products or services solely, but strive for the integration
and thus the integrated development, which is also referred to as service systems or
product-service systems (PSS) engineering [20]. Therefore, SE increasingly seeks for
integrating (or integration into) development approaches from other disciplines to
develop the service aspect in these systems with respect and interfaces to the other
components (e.g. product or IT). By doing so, companies can achieve a reduction of
complexity, reusable artefacts and usage of efficiency potentials [19] which enables
them to provide more efficient and higher qualitative offers to their customer by means
of service, in which producing companies as well as pure service providers are inter-
ested in [21].

To support companies in adapting SE, structured methods to guide the designers
through the process have been proposed in relevant research [22]. Such SE methods
assist enterprises in executing the development process in a structured manner and
reduce the complexity of the project by ex-ante defining the different phases [23]. Well-
known examples of SE methods are for example published by Pezzotta et al. [24] or
Bullinger and Schreiner [25].

3 Research Method

We conducted semi-structured expert interviews in accordance to [26, 27] to obtain
qualitative information from practitioners regarding the usage of SE. Semi-structured
interviews have been chosen as a methodology to address the stated research questions,
since they promise good practical data. As a preparatory step, an interview guideline
has been prepared to ensure quality, integrity and topic-related information [28]. In
addition, we evaluated the first iteration of the guideline within a pre-test with other
researchers to prevent ambiguity and complexity of used phrases and terms and to gain
first insights about parameters such as time spent and complexity of terms. The
interview guideline is divided into three sections: (1) the interview starts with a short
introductory part including information about the interview and general questions
regarding practical background of the interviewee. Beside the interesting insides about
the interviewee, it introduces them with basic questions to the situation and reduces
barriers in terms of the relationship between the interviewer and the interviewee.
Subsequently, the main part (2) focuses on the usage of SE procedure models, as well
as advantages and drawbacks, involved people and requirements for an application of
such models in practice. Closing with (3) final comments and personal opinions of the
interviewees, the interviews took an average of 30—40 min. The questions and the
structure respect the guidelines from Porst [29], for example the introductive questions
mentioned above and the avoidance of hypothetical or disjunct questions.
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The interviewees are primarily employees of SME and work in the middle and
higher management. However, employees from a larger enterprise is included as well
to allow a comparison of the results. In total 13 experts from eight different companies
were interviewed. Employees from the same company are from different departments to
obtain a richer understanding of the whole company. To get a variety of insights,
companies have been chosen that are spread across different industries, from machine
construction through mobility to pure (IT) service provider. A list of all companies and
their interviewed employees including additional information is given in Table 1.

To evaluate the transcribed interviews, we follow the quantitative content analysis
approach from Mayring [30], which is a three-step-process that aims for reduction of
the results to a set of relevant statements. First, the statements are paraphrased and, in a
second step, generalized towards a generic abstraction level. Following this, Mayring
proposes a reduction of the generalization to the most important messages in two
additional steps, which has been applied with respect to RQ2 and RQ3. In terms of
RQI, the interviews are assessed regarding statements that concern the usage of SE. All
steps are performed by two researchers independently and merged afterwards to ensure
a common understanding. The results of our analysis are presented and explained in the
following.

Table 1. Interviewees (NOE: Number of employees)

# | Company industry Revenue | NOE Interview experts & position

—_

Agricultural engineering | 4 Bill. € 11.500
2 | HVAC industry 68 Mill. € | 720

. Company & product development

. Manager smart service
. Manager sales

. Team leader marketing
3 | Electrical engineering |23 Mill. € | 160 . Division manager
CEO

. Technical manager

4 | Agricultural engineering | 45 Mill. € | 125 . Technical manager
5|IT & software provider |4 Mill. € | 60 9. Manager marketing

6 | Mobility 121 T. € 8 10. Authorized representative
11. Product development
7 | Energy - 3 12. CEO
8 | Consulting - 1 13. Manager/consultant
4 Results

4.1 Usage and Acceptance of Systematic SE Development Methods (RQ1)

The interviews revealed five categories of SE method usages that are plotted in Fig. 1,
describing the state-of-the-art for the adoption and acceptance of systematic SE
methods in practice. The results show that currently no experts use or are aware of SE
procedure models (a = 0%). Only one respondent stated that their company applies a
defined procedure, which is, however, adopted from other fields such as engineering
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and thus did not primary originate in the field of SE (b = 7%). The majority of experts
(c = 77%, 10 respondents) indicated that they do not use a method to develop their
service offering at the moment, but are aware of the opportunities and advantages a
systematic procedure may yield for their company. The remaining interviewees are
split equally over the remaining categories (d, e = 8%, one respondent each) and
therefore either do not see advantages of using a systematic method for SE or were not
able to contribute to this topic.

0%
8% 8% 7% | ) Scientific SE method in use
b) No specifi method in use
¢) No method in use, but adv. are seen
m d) No method in use, no adv. are seen
77% ¢) No statements given

Fig. 1. Proportional distribution of usages of SE methods in practice

Resulting from the insights given, RQ2 and 3 are set to shed additional light into
reasons that lead to SE adoption respectively rejection. Especially the results of cate-
gory (c) have appeared very promising in this regard, since 77% of interviewed experts
are aware of potential benefits that SE methods may come along with, but multiple
reasons seem to have prevented an implementation yet. Henceforth, Sect. 4.2 deals
with issues that are currently considered as a hindrance for SE method adoption.
Subsequently, Sect. 4.3 reveals requirements that a SE method needs to incorporate in
order to be practically applicable.

4.2 Barriers for Companies to Adopt and Use SE Procedure Models
RQ2)

Figure 1 highlights shortcomings within the adoption of SE procedure models in
practice. Hence, RQ2 specifically addresses barriers and obstacles expressed explicitly
by the interviewees. An overview is given in Fig. 2, which is explained below.

Reviewing the results, particularly one problem stands out, which is the informa-
tion gap (45%) with respect to SE and corresponding models. Almost half of the
experts state that they are not aware of the existence of SE methods or rather which of
them are applicable for their specific industry and how the enterprise should use and
benefit from them (e.g. “I haven’t thought about whether a method exists. I don’t really
think so now.”).

Further stated barriers (with 27% each) are product focus, missing perceived value
and customer invocation. Product focus refers to the current focus on physical prod-
ucts, rather than a combination of product and services, in most of the enterprises
interviewed within this paper. Therefore, many methods that originate in related fields
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such as engineering or product development are applied, without the use of additional
service-related methods. In one case, related methodologies have been modified in
order to support the development of the service as well. (c.f. category (b) in RQ1).
Naturally, these results are influenced by the industries interviewed, which are in this
case German SMEs that are primarily manufacturing-intensive firms. However, this
also indicates the need for integrated product/service systems (c.f. Sect. 2). Another
barrier is a missing perceived value for using systematic methods to develop new
services. Many interviewees stated that, now, experienced domain experts are involved
in developing services in their field. Hence, the perceived added value of adhering to a
structured procedure for service development is seen as rather low, since the domain
experts are already knowledgeable in SE. However, interviewed managers state that in
case these experts may leave the company in the near future, their knowledge will
mostly be lost, which can lead to a situation where new methods for subsequent
employees are needed (e.g. “It will be useful, when the employer turnover will be
higher”).
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Fig. 2. Barriers for companies to use SE methods

Customer invocation refers to the situation that many services are often invoked by
the customer himself. Therefore, such services are treated at the moment of occurrence
and thus are not planned and developed in comparison to regular service offerings. This
might also relate to the industries examined, since in manufacturing companies service
offerings usually are synonymous to maintenance and repair.

The last two aspects are related to statements concerning expert knowledge present.
The employees seemingly have enough knowledge and thus most companies do not see
the need to offer a more structured service, so that customer requests are executed
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“spontaneous” (“I can’t imagine an example where we have to document what we have
to do”). Limited flexibility is another barrier that has been mentioned throughout the
interviews. If the service offering is planned and structured too much in advance,
companies express fear to lose a certain degree of flexibility and adaptability in terms of
service features and its execution. In addition, this is related to project complexity,
which is, according to the interviews, another barrier for SE adoption. For smaller
projects or service offerings, there is no need for a systematic design, since the costs
exceed the benefits (“[...] depends on how big the project is”). The costs themselves
have also been referred to as barrier and have often been associated with the expenses
needed to establish the necessary structure, e.g. organizational structures (“[...]
sometimes a matter of budget”). The last major point that has been stated more than
once during the interview is the relation to the business partners of the interviewed
enterprises. The explanations thereby were based in the service structure of the com-
panies, which is partly outsourced to firms who act as resale and maintenance provider.
To prevent cannibalizing their own partners and due to the not required own structures,
no systematic methods for the service development were used.

Furthermore, few barriers were stated which affect the time needed (related to the
cost-barrier), the competencies necessary are not established yet and that the man-
agement does not seem the necessity for using structured procedures.

4.3 Guidelines to Develop Practical Applicable SE Procedure Models
(RQ3)

Addressing RQ3, the conducted interviews revealed 30 requirements that were men-
tioned by the questioned experts with respect to a practical applicability of procedure
models specifically tailored towards the development of service within their company.
In addition, three requirements have been deducted by the authors from assessing the
stated barriers of adopting SE procedure models. Henceforth, in total 33 identified
requirements are summarized in Table 2. Within this table, the identified requirements
have been differentiated regarding their source (“I”’ = Interviews; “B” = deducted from
barriers, see Sect. 4.2) and are clustered and consolidated (column “C”) according to
their general point of concern into ten requirement clusters, described below.

Cluster A summarizes requirements that concern embedding structured SE into an
organization. Here, interviewees stated the necessity of a SE procedure model to be
adaptable to the organizational structure (“We need [...] a constant flow of information
between product development department and sales department”). Exemplarily, many
businesses have not implemented a separate corporate entity specifically for SE pur-
poses. Therefore, SE is interwoven into different departments, such as product devel-
opment and sales. Similarly, the SE procedure model should be able to be applied across
different functional domains, without being limited to the service department only.

Within Cluster B, the interviews have revealed a number of requirements that
address the wish to consider various forms of information in service development (“We
have a treasure of experience in our customer relations department, especially regarding
services”). Thus, this cluster encompasses for example non-process related information
such as roles and responsibilities, but also the integration of information flows and IS
interfaces.
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Table 2. Requirements for SE procedure models (C = Clusters)

# | C | SE procedure model regs. # | C| SE procedure model requirements

1 |A|I |SE method should fit the 17 |F |1 |Integrate cost view
organizational structure

2 I | Applicability in different 18 I | Integrate market analysis
functional domains

3 |B|I | Add non-process relevant 19 I | Integrate project management
information

4 I | Integrate corporate knowledge 20 I | Integrate resource planning
base

5 I | Integrate information flows 21 I | Plan service scope and vision

6 Integrate IS interfaces 22 G|I |Define USPs

7 |C|I | Customizable 23 I | Ensure service quality

8 I | Consist of distinct phases 24 |H|I | Broad domain respectively company

acceptance

9 I | Ensure validation 25 I | Follow compliance rules

10 I | Provide different entry points 26 I | Standard conformity

11 I | Structured procedure model 271 |1 | Handbook/guidelines/documentation

12 I | Incorporate continuous feedback |28 B | Promotion/marketing/best practice
loop

13 I | SE procedure model is of high |29 B | Guidelines for consistent SE
pragmatic quality

14 B | SE procedure model is of low 30|J |I |Customer integration
complexity
15D |1 |Service development considers |31 I | Employee integration
technical SotA
16 |E | I |Incorporate/include service object | 32 I | Maintain flexibility of employees
33 1 | Partner integration

Cluster C primarily focuses on the SE procedure model itself. In the interviews it
has been noted that a structured, iterative cycle is preferred as an SE model by prac-
titioners (“We work with defined milestones for each project, with a separate idea
phase, a concept phase [...]”). The cycle should consist of distinct phases and needs to
be customizable towards specific organizational needs. Furthermore, the SE procedure
model needs to incorporate a validation phase to ensure service quality. In general, the
model should be of low complexity while providing a high degree of pragmatic quality
to ensure comprehensiveness. Cluster D contains a single requirement that reflects the
expressed need to ensure that the SE procedure model considers the current techno-
logical state-of-the-art (“We need to ensure quality and general applicability of used
technology before entering the market”). Hence, services that result from applying the
model for service development are built with technological advances in mind, such as
improved sensor technology or mobile devices.
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Similarly, Cluster E represents a single requirement that puts focus on the service
object on which the service activity is performed. During the interviews, statements
have been made that specifically addressed the need to center a SE approach to the
service object offered by enterprises, as well as the desire to integrate service object-
specific procedure models into SE (“Services are rather a co-product resulting from our
product development cycle”). This has become predominantly apparent in the manu-
facturing industry, where the development of products such as machinery and corre-
sponding services, e.g. maintenance, is closely tied and often follows specific
procedure models originating in the engineering domain.

Cluster F primarily comprises requirements that concern the integration of
preparatory planning phases (“[SE] is a matter of budget”). In the interviews, practi-
tioners have expressed the necessity for a sophisticated market analysis and resource
planning, which need to precede the service development. Additionally, an SE pro-
cedure model needs to incorporate aspects of project management as well as maintain a
holistic cost view across each phase to allow for target costing a service offering.

Cluster G summarizes requirements that concern the service itself as a result of SE
procedures. Here, practitioners express the demand to clearly determine a service’s
USP within its development cycle (“We need to know that the [service’s] USPs are”).
Similarly, measures should be established within a SE method that ensure a certain
degree of quality of the result.

In Cluster H, requirements primarily concern rules and regulations that influence
service development coming from both external and internal authorities. This includes
compliance rules on the one hand (“We need to consider NDAs [...]”), but also
standards and norms to be followed within service development and service delivery.

Cluster 1 addresses requirements for a successful implementation of the SE pro-
cedure model. During the interviews, practitioners highlighted the importance of a
holistic and comprehensive documentation and guidelines on how to apply the SE
procedure model within their enterprise (“We need to ensure a consistent procedure and
consistent quality”). Furthermore, best practices need to be given in order to facilitate
the implementation process.

Lastly, Cluster J subsumes different stakeholder perspectives that need to be inte-
grated into the service development procedure. Specific emphasis is put on customer,
employee and partner integration, which includes e.g. customer touch points and entry
points for partner participation, but also the consideration of specific stakeholder
demands during both service development and service execution (“I would strongly
recommend integrating service technicians in service documentation and development”).

Based on the stated requirements and the derived clusters, we propose ten guide-
lines below that can be used to steer SE development towards a more practical
applicability. Herby, each cluster is associated to a specific guideline:

(A) SE procedure models need to be able to adapt to the specific organizational
structure of an enterprise

(B) SE procedure models should be designed to incorporate various forms of infor-
mation flow, as well as information objects processes related interfaces to external
IS
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(C) SE procedure models should be designed as a structured, iterative cycle that
consists of distinct phases, which are customizable towards the enterprise’s needs

(D) SE procedure models need to consider the current state-of-the-art in terms of
technological advances

(E) SE procedure models need to put primary focus on the service object on which the
service is performed

(F) SE procedure models should integrate a systematic planning and strategy phase
within their cycle that precedes service development

(G) SE procedure models need to explicitly determine a service’s USP and ultimately
ensure service quality

(H) SE procedure models must incorporate external and internal rules as well as
guidelines across different domains

(I SE procedure models need to be comprehensively documented and provide
guidelines of how to successful implement the model

(J) SE procedure models must integrate each service stakeholder into the service
development process and reflect their specific necessities

Ultimately, the proposed guidelines may serve as a blueprint and evaluation schema
for developing SE procedure models that incorporate the need of SE domain experts
and thus facilitate the usage of structured service development approaches in practice.

5 Discussion, Conclusion and Outlook

The results of our analysis reveal that only few experts do not know about SE methods
or acknowledge the benefits of using specific methods, but have not been able to
implement it within their firm yet. In terms of the advantages of SE for businesses and
their business models, this result has to be valued positive. Beneficial for both research
and practice, one of the most dominant barrier stated, the information gap with respect
to SE methodologies, can be tackled with additional information provision and training
only. Additionally, interviews also reveal a growing trend of enterprises further
investing in SE, in particular structured procedure models for service development.
Still, obstacles have to be overcome:

From a practical point of view, regular education and trainings, especially in the
field of SE and the development of service offerings, need to be implemented in order
to build a sustainable knowledge base about advantages, benefits and best-practices in
SE. In addition, management executives need to propagate these benefits of SE
methodologies, for example in terms of new and innovative business model respec-
tively value generation within their enterprise. Top level management is advised to
strengthen the integration of external partners into their business model or to incor-
porate external businesses as well as to invest in SE by engaging employees, increase
transparency, establish designated service departments and hire employees specifically
educated in SE. The overall objective needs to be the integration of the service per-
spective into the product sales and its development.

From a research perspective, additional focus is needed on the interconnection of
product and service development, since the results demonstrate that both perspectives
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are still mostly perceived as distinct discipline. Additionally, SE research needs to be
aware of a more differentiated view on various stakeholder groups, which should be
covered within an appropriate method. Furthermore, existing project management
methods should build the base of the procedure model to improve familiarity and
reduce complexity. The awareness of further service details, which are important in
practice for service development, such as interfaces to internal or external IS, links or
specific phases, and the provision of a detailed documentation and guidelines, are
equally important success factors mentioned by SE experts. Lastly, one should elab-
orate on strengthening transparency on the corporate benefits obtained by SE methods.

However, limitations of this study need to be considered: First, the findings are
based on 13 interviews within German SMEs. Further research needs to verify the
results within a larger scope of experts. Hence, expanding the interview towards a
larger set of interviewees coming from a background that is more diverse seems to be a
fruitful direction for subsequent work. Furthermore, comparing the results with data
from additional sources like literature would strengthen the study, e.g. [11]. Third,
primary focus of this contribution has been put on SE procedure models. Therefore,
other forms of support for service development, for example tool support, have not
been covered in the conducted interviews. Nevertheless, the obtained results yield a
valuable insight into the practical application of SE methodologies within German
enterprises. No major contradictions occurred during the interviews, the knowledge and
quality of experts have been perceived as high. In addition, the results of the different
research questions confirm each other, which supports the validity of the findings.
Therefore, this contribution can confirm the findings of previous research (see Sect. 1),
that offering services is often not linked to the main business model (usually a physical
product) of a firm. In addition, our findings extend previous studies by barriers and
requirements specifically for SMEs.

Therefore, the need for further research in SE, especially for practitioners, is given.
Based on the findings and to assist the development the next steps in the research are to
evaluate, how the proposed guidelines (Sect. 4.3) can be implement and to adapt
existing SE procedure models. In addition, they need to be evaluate with practitioners
to be able to develop e.g. a platform, which can be used by companies to develop their
service offering according to a specific procedure model.
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Abstract. The objective of this research is to investigate the use of social media
for customer interaction for developing new services. To collect data we adopted
a multi-phase research approach used in several recent ethnographic studies. The
findings suggest that a firm must use social media to interact with the customers
while developing new services. Other traditional methods of customer interac-
tion also play a key role in developing a successful new service. The article has
implications for the financial service firms interested in marketing new services
in the United States and other developed countries.
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1 Introduction

New Service Development (NSD) is the primary driver of growth in a firm and
therefore, it is an important area of research [8, 55]. Despite the emergent robustness of
the NSD literature, scholars have argued that more needs to be done because the extant
literature has failed to offer consistent solutions to many problems faced by the service
managers [8, 54]. One such complex problem is that new service failure rate continues
to be very high [61]. The literature on new service and product success and failure has
invariably suggested that capturing voice of customers during the NSD process is a key
to success [e.g., 42]. This suggestion for capturing the voice of customers has led many
firms to increasingly interact with the customers at various stages of new product and
NSD process [18, 25].

However, the literature of customer interaction has focused mainly on the tangible
product domain as shown in a recent study by Bosch-Sijtsema and Bosch [9]. To fill
this gap, scholars have called for more research on customer interaction that apply
specifically to the services area [17, 46] The somewhat growing literature base of NSD
and customer interaction points to two key challenges that are involved in customer
interaction. One such challenge is that the NSD literature has taken a traditional
approach in which it suggest that a firm must interact with their customers via inter-
views, focus group, group discussion and so on [3]. However, as Lemon and Verhoef
[38] have argued, the customers interact with a firm via multiple channels including the
emerging touch point of social media. Indeed, over the last decade the digital media
have revolutionized the overall marketing practice by offering new ways to reach out to
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customers [37]. As a result, during this time frame a number of articles have been
published that relate to the use of social media platforms for various marketing
activities [27, 39, 58, 60, 62]. More specifically, the literature related to the use of
social media for engaging customers is rather robust [e.g. 32, 36]. Acknowledging the
growing importance of social media, Alam [1] proposed a NSD model that contains the
use of social media for customer input. Yet, how to engage customers via social media
for obtaining their input for NSD is largely unknown.

Against the above backdrop, we investigate the main research question: How to use
social media to obtain customer input for NSD? By answering this question we propose
a process of obtaining customer input via social media that can help service firms
address various tactical issues when developing new services. To achieve this goal a
case study of NSD was conducted in a financial service firm in the USA. The case
study investigates the development of new services with inputs from company’s cus-
tomers. This research is set in the financial services industry in which we investigate
the business-to-business (B2B) services. We selected financial services industry
because of the increasing focus on the innovation related activities in that industry
resulting from several structural and technological changes [22, 63, 64]. In addition, we
were motivated to select B2B services because of the growing importance of the B2B
service industries [26], the increasing use of social media by many B2B firms [52] and
the dearth of social media research in the B2B context [52]. The rest of the article is
organized as follows. First, we discuss the literature related to NSD and customer
interaction. Next we also review the literature related to social media as customer touch
points. We then outline the research methodology. In the subsequent section we discuss
findings and theoretical and managerial implications. The articles concludes with a
discussion of research limitations and future research agenda.

2 Literature Review

The extant literature has paid increasing attention to the NSD research that can broadly
be categorized into three research themes. The first research theme has focused on the
process of NSD or service innovation. In line with [8, 17], for this research we use the
term service innovation and NSD interchangeably. The second research theme has
focused on exploring why new services fail and the role of customer interaction during
NSD in avoiding new service failure [16, 47]. More recently, a third research theme has
focused its attention on the emerging role of social media in product and service
innovation. We review these three research themes next.

2.1 New Service Development Process

Innovation literature is strongly biased towards tangible products because new product
development has been studied for several decades resulting in a large body of
knowledge about new product development process [e.g., 10, 14, 30, 31]. Taking the
lead from this rich literature base, service researchers have proposed several NSD
models over a period of last 30 years starting from Barras [6] and Bowers [11, 12] to
Alam [1]. Notable among them is the NSD model proposed by Scheuing and Johnson
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[56], in which they suggested a structured 15 step model for developing new services.
After over a decade, Alam and Perry [4] proposed a model containing 10 development
stages including strategic planning, idea generation, idea screening, business analysis,
formation of cross-functional team, product design and process/system design, per-
sonnel training, product testing and pilot run, test marketing, and commercialization
and added that customers’ input into the new services should be obtained throughout
the development process. Later, emphasizing the importance of involvement of cus-
tomers, frontline employees and other stakeholders, Kindstrom and Kowalkowski [35]
offered a four stage NSD model including, market sensing, development, sales and
delivery. Similarly, Song et al. [59] also proposed a four stage model containing the
stages of business and market opportunity analysis, service design, service testing and
service launch. More recently, Alam [1] challenged the applicability of the above
models in the current era of technological advancement and social media, and proposed
a much simplified and improved model containing only four phases of NSD: initiation
phase, comprehension phase, corroboration phase and execution phase. He claims that
these four phases are the better representation of NSD process because they take into
account the influence of social media and digital technologies. Consequently, in this
research, we use this model to analyze the customer interaction process. Since, cus-
tomer interaction during NSD is an important construct and the focal concept of this
study, we review the literature of customer interaction in NSD next.

2.2 Customer Interaction in NSD

Both scholars and practitioners agree that customer interaction during product/service
development is a source of competitive advantage [18, 21, 40]. Several empirical
studies have investigated the benefits of customer interaction in both new product and
service development and reported that customer input might lead to high-quality
innovations [3, 24]. As Cui and Wu [20] have argued there are three forms of customer
involvement: customer involvement as an information source, customer involvement as
co-developers and customer involvement as innovators. We focus on first two types as
these are directly related to the main domain of this study. As buyers of current and
future new services, the customers may contribute to all the stages of NSD, from idea
generation to commercialization. For instance, Hoyer et al. [34] studied customer
interaction in new service development and reported that customer interaction during
the early stages of a development process significantly influenced the performance of
new services products. Therefore, they argued for intense interaction between cus-
tomers and product/service developers during the innovation process. Likewise in the
case of NSD, Alam [3] suggested that the intensity of service producer-customer
interactions during the idea generation stage should be higher than all other stages. He
also noted that customer interaction results in important benefits such as reduced cycle
time, superior services and customer education. Extending his research on customer
interaction, Alam [2] further reports that customer interaction during the fuzzy front
end, i.e. the first three stages of idea generation, idea screening, and concept devel-
opment are more important than other later stages. However, Chang and Taylor [18]
report that many firms do not interact with their customers on a regular basis and
thereby miss a significant opportunity of developing successful new products and
services. They assert the need for more research on customer interaction.
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2.3 Social Media for Customer Interaction

For this research we define social media as “any web based interaction platform that
can be deployed to generate content (such as online postings on a firm’s various social
media platforms including Facebook, microsites etc.) and develop networks (such as
online communities)”. The literature dealing with social media and their roles in var-
ious business issues is robust [37]. To make a coherent contribution to our under-
standing of the social media for NSD, we must first define our focal concept, which is
the use of social media for customer interaction for NSD. Therefore we restrict our
review as it relates only to customer interaction and new product and service idea
generations using social media particularly a “microsite”. A microsite is website which
is distinct and separate from a firm’s main website and which is created for a short time
only for a specific purpose such as a promotion or an event.

As customers are increasingly relying on social media to gather information about
products and services, many firms are also using social media tools to gain customer
knowledge and behavior [43]. A recent IBM study suggests that getting closer to the
customers is a top priority of the CEOs and therefore many firms are building social
media platforms to interact with their customers [5]. Scultz and Peltier [57] have argued
that marketers need to move beyond the short term goal of promotion to a more long
term goal of using social media for regular customer engagement and interaction.

As reported previously, idea generation from customers using the traditional modes
of interaction has been the subject of intense scrutiny both in new product [e.g., 25, 34]
and new service development literature [e.g., 3, 40]. The literature has also started to
emphasize the importance of social media in customer interaction by suggesting the
fact that it has provided a new mean of researching the market and customers. For
example, social media facilitate active customer involvement that results in co-creation
of products and services [45, 65]. In addition, social media can be an inexpensive
interactive marketing tool and a means for getting customer information rather quickly
[49]. As a result, for the last few years the use of social media for generating new
product and service ideas has been gaining momentum in many firms [39]. For
example, Starbucks, Dell and Walmart have used microsites such as Mystarbuck-
sidea.com, Ideastorm.com and getontheshelf.com respectively to generate new product
ideas from their customers [7, 19]. Similarly, several open online platforms such as
innocentive.com and ideascale.com develop a community of customers who are willing
to offer new product ideas via social media [39]. More recently, based on their study of
the online brand communities Hajli et al. [29] have argued that social media platform of
online communities provide an important platform for customer interaction and
co-creation of products and services. Yet, despite the increasing attention on the use of
various social media, many firms are unsure about how to convert data collected
via social media posts into actionable business strategies [28, 58]. In conclusion,
social media can provide a platform for both types of customer interaction and
involvement: customer involvement as an information source, customer involvement as
co-developers [44]. Yet, we are not aware of any research that directly investigates the
process of customer interaction for NSD using social media.
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3 Research Methodology

To discover how a firm interacts with its customers for NSD, we adopted a single case
setting that would allow an in depth understanding of the pattern of customer inter-
action. For this purpose, we intended to identify a case firm engaged in NSD in the
B2B financial services industry. After negotiating with several firms, we gained access
to one of the leading US based firms Ameri Corp Inc. (a pseudonym) that employs 400
people and markets mostly the B2B services. Our research design adopted a multi-
phase research approach used in several recent ethnographic studies [e.g., 13, 50]. The
data were collected over a period of 9 months in 2017 by using several qualitative data
collection techniques including in-depth interviews [41, 51], ethnographic observation
[53] and netnography [50]. Over the nine month period the author along with several
company managers ethnographically observed and analysed NSD activities. We also
followed an abductive research method of moving back and forth between literature
and the data that emerged during our research [23, 26]. In the first phase of the research,
we interviewed the managers of the service firms. In the second phase, we observed
customers’ interaction via social media postings. In the third and final phase, we
interviewed the business customers who were involved in the NSD process. We coded
and analysed the data by adopting the theoretical sampling method recommended by
Bryman and Bell [15]. We were motivated to develop this research design because of a
recent call for more research on NSD using qualitative research approaches, including
in-depth interviews, action research, ethnographic research and participant observations
[8].

In phase one of the research we interviewed the mangers of Ameri Corp. We relied
on a theoretical sampling procedure to identify respondents across various functions,
provided they were involved in NSD activities and had significant knowledge about the
NSD initiatives in the firm. Initially we selected 10 managers but found that only 6
managers were directly involved in NSD and customer interaction strategies. The main
objective of the in-depth interviews with the managers was to investigate how the
service managers had obtained the customer input for their NSD projects in the past
and how they plan to proceed with the similar projects in the future. Using an interview
protocol we posed several questions to probe the overall NSD process used by the
company and the managers’ overall perception about customer interaction methods
employed by them. In phase two, we contacted 70 customers and requested their
participation in the research project. After prequalification, we selected only 59 cus-
tomers who had the richest information to offer; yet only 38 customers agreed to
participate in the research. Following Homburg et al.’s [33] approach, in selecting the
customer respondents, we attempted to maximize diversity among the participants so
that we could discover a variety of new service concepts and ideas. These customers
then joined the research team at various phases of the NSD to provide input. The details
of both manager and customer respondents are summarized in Tables 1 and 2
respectively.
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Table 1. Detail of the manager respondents

First Position in the Experience Experience in NSD No. of projects
name Firm (no. of years) (no. of years) completed
David Marketing 16 06 21
Manager
Isaac Marketing 13 09 11
Supervisor
Peter District Sales 09 03 07
Manager
Sarah Vice-President 07 02 05
Sales
Marilyn New Product 11 06 07
Manager
Madison | Customers 12 04 02
Service Manager
Table 2. Detail of the customer respondents
Type of customer Experience no. of years | No. of years. dealing Number of
firms in their firms with Ameri Corp. respondents
Handicrafts 7 5 2
exporter
Insurance firm 8 5 3
Automobile dealer 8 4 6
Leather goods 3 6
manufacturer
Construction 12 8 3
company
Travel agent 2 2 2
Software firm 4 1 4
Small retailer 5 3 3
Manufacturer of 9 6 2
paper products
Leather tannery 4 2 4
Tire manufacturer 4 2 1
Exporter of textiles | 10 4 2
Total Avg. 6.5 years Avg. 3.75 years 38

During this second phase of the research we also started a microsite www.
Ameriideas.com (now closed) for collecting new service ideas from the customers. We
invited all the 38 customers to log in to the site and provide input on various issues and
factors related to the NSD. The main objective of this microsite was to facilitate frank
discussion about customer needs and obtain solutions for their needs. The microsite had
all social media tools needed to encourage interactions among customers including,
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discussion forums, online chats, product and service reviews, product and service
ratings, likes and dislikes, blogging features, video postings etc. We adopted several
methods from the literature to facilitate customer interaction over the social media and
instructed the customers to freely post their ideas and offer critiques of the ideas
suggested by other users [e.g., 13, 29, 39]. The customers could also offer 1-5 star
rating of the ideas suggested by other users. Consistent with the previous studies
customers were free to submit as many or as few ides the desired and there was no time
restriction on their postings. Customers were also instructed to post the details of their
unmet needs and overall dissatisfaction with the existing services being offered in the
market. Any user that shares the same concern can simply use the “Like” feature
similar to the Facebook to support the concerns raised by their peers. Any user could
ask any questions and other users could freely answered the questions. No incentives,
either monetary or non-monetary were offered and customers agreed to participate
voluntarily. Based on the content analysis of the microsite social media posts, we
recorded a total of 336 posts and 219 “Likes” during the nine months period. We
selected the individual discussion and post as the unit of analysis. To discover
emerging themes in the data we conducted a thorough text analysis of these posts using
the NVivo 9.0 software. To code the data we used the triangulation method suggested
by Bryman and Bell [15] in which three different research assistants coded the data
separately and compared their coding with each other. After the comparison and
successive readings we modified the interpretations and codes. During the coding
process we looked for distinct data patterns and common elements and differences.

In phase three, we interviewed all the 38 customers who had posted their responses
on the microsite. The objective for the customer interviews was to obtain corroboratory
evidence. All the interviews were tape-recorded and details notes were taken. We
started each interview with a grand tour question asking informants to describe their
overall experience [41]. Next we structured the interviews around the following
questions: (1) what input did you provide to this firm for their efforts in developing new
services? (2) how would you describe your experience with this project both in online
and offline settings? and (3) given this opportunity again in the future what is your
suggestions in regard to customer interaction? To avoid active listening we carefully
phrased the questions [41]. Each interviews lasted 60—90 min and were tape recorded
and subsequently transcribed resulting in 207 pages of data. During the interviews we
took extensive notes. We also consulted several company documents and archival
records for data triangulation purpose. These customer interviews served as an effective
means of data triangulations and improving the credibility of findings. We analysed the
data line by line using NVivo 9.0 software and looked for broader data themes. Using
the method of abduction, we compared and contrasted the data themes with the liter-
ature related to NSD, customer interaction and social media marketing discussed
above.
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4 Findings and Discussions

The interviews of the managers revealed three emergent themes: (a) process of cus-
tomer interaction using the traditional research methods (b) various stages of customer
interaction and, (c) the future of customer interaction and how the social media can be
employed for the purpose of obtaining customer input. During the managers’ inter-
views the respondents went to great lengths to convey the importance of customer input
for NSD particularly in the financial services industry. One manager described his
feeling this way: Financial service market is complex and the customer needs are
evolving everyday due to regulatory and other environmental changes. I can’t imagine
developing new services without customer inputs. Although, customer interaction and
input is a new strategy, it has become a must in our organization.

After the completion of manager interviews, the research team that included the
author and six managers approached the customers and asked for their input and
suggestions at various stages of the NSD. During the nine months period we conducted
focus group interviews and in-depth interviews of all the 38 customers and sought their
input for the new services. In addition, the firm organized several innovation retreats,
informal mixers in which several customers actively participated and provided input
into various aspects of the new services. Some of the active customers also worked as
part of the NSD team. In regard to the effectiveness of each mode of interaction the
managers reported that in-depth interviews provided very rich and usable information
because they could elicit rather detailed responses from the customers related to the
new service ideas. One manager explained the benefits of interviews this way: “Any
type of interaction is good and effective, yet I believe the very nature of the interviews
provides more opportunities to inquire, assess and probe the customer inputs. It
facilitates frank discussion about customer needs and requirements. Customers open
up more in one on one meetings”’. However the customer respondents provided a
different perspective on the modes of interaction. They suggested that the working as
the NSD team worked very well for them because it was very enriching experience for
them and that they provided input that are workable and usable, as illustrated by a
customer respondent: “As part of the team, I suggested many ideas that some liked and
a few disliked, yet we could still work on these ideas after going back and forth on the
merit of each ideas. The team dynamics and discussion format provided a platform
where we all could analyse and synthesize the new service ideas and the final outcome
of the new services”.

The theme generated from interviews of both service managers and customers
supported the notion that social media particularly a micro site can produce very
important insights into the new service ideas. A manager respondent illustrated his
preference for social media this way: “We have been observing some of our customers
for several years now. They are avid social media users. They blog, tweet and post on
social media regularly. It dawned upon us why not use social media for interaction and
your (the researcher) involvement further boosted our confidence in the process.” The
customer interviews further substantiated the managers’ claims that many customers
prefer a more modern approach of interaction particularly via social media because it
provides them more flexibility. This comment of a customer clearly outlines the
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customers’ preference: In the past the company will call us and ask our availability to
talk or they call me and say can we meet. I suggested to them that why don’t your start
a website. Give me a link and I will post my responses to your questions whenever I am
free. It was easy. I forwarded the link to many of my acquaintances who were also the
customers of this company. In summary, the need for social media was driven by the
customers who demanded the use of digital media. Thus, we discuss the data collected
via social media next.

4.1 Social Media Interactions

While conducting customer interviews, we simultaneously started the microsite for the
interaction purpose. During the research period, all the 38 selected customer actively
participated in the research by posting their responses. Some of the more active cus-
tomers even contributed to the blog feature on the site itself in which they wrote
detailed analysis of their needs. Discussion about customer need related topics were the
most prevalent area of discussion comprising of 80% of the postings. A majority of
customer also provided detailed critiques of the suggested ideas that helped us screen
the new service ideas. However, some of the postings about new service ideas were
rather vague and not specific enough. Yet, a few customers posted a very detailed and
specific analysis of their needs and how the company can best solve their needs by a
developing a new services. We probed this contradictory finding while interviewing the
customers. One customer’s remark explains the situation this was: There is a lot I can
add to the discussion about the needs. However, I am not a professional. I have been
the customer of the company for the last 4 years and have some ideas, yet can’t tell you
how they should solve my problem. I can provide insight; they have to turn that insight
into a product. In an interview with another participant 2 weeks later the respondent
stated: “I had mentioned to one of the managers of the company about an idea for a
new pension product for my employees. I had provided all the details and how the
pension will work. I am pretty savvy with the financial businesses, yet my business is
not financial services. I am an exporter of leather garments. Yet, I am sure I and a lot
of others will definitely adopt this service if offered”.

Table 3. Customer input from the social media at various stages of NSD

NSD Stages [1] | Input from social media postings No. of posts | No. of
(comments) | likes
Initiation stage | Suggest desired features, benefits and preference for | 41 56
a new service
Identify customers’ problems not solved by the 37 32
existing services
Provide a new service wish list and key attributes | 39 31
Offer critiques of the existing services available in | 31 12
the market
Comprehension | Rate the liking, preference and purchase intents of | 27 9
stage all the new service ideas suggested in the previous
NSD stage

(continued)
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Table 3. (continued)

NSD Stages [1] | Input from social media postings No. of posts | No. of
(comments) | likes
Corroboration | Suggest improvements by identifying fail points in | 21 21
stage service delivery
Compare their wish list with the proposed blue 23 12
prints of the service
Execution stage | Comment on various aspects of the marketing plan | 24 18
for the new services
Comment on their satisfaction with marketing 27 7
mixes including pricing and distribution system
Suggest desired improvements to the final new 37 7
services
Promote the new service ideas to other potential 29 14
users within their respective networks
Total 336 219

The above findings suggest that all customers are not equal. Each bring different
sets of skills and resources. It is the responsibility of the service managers to use their
input appropriately and involve the customers based on their skills and talents. Also a
considerable amount of discussion occurred about the overall marketability of the new
service ideas in which customers commented about overall service delivery process,
pricing and performance issues. One post clearly describes how the customers took
some of the issues rather seriously. “It is a price sensitive market. There are many
banks who want my business. 1 would say in this market one should look extremely
carefully at the fees and charges that are levied on some of the financial products your
company wants ti impose’. This one post attracted the single largest “Likes” from other
participants. Further analysis of data resulted in the identification of actual input that
the customers can provide at various stages of the NSD. All input/posts are summarized
in Table 3. The data summary in Table 3 also points to the fact that the first and the last
phases of NSD recorded the largest number of posts. Although, social media interac-
tions provided rich information about the new services, the managers reported using
several traditional modes of interaction as well including interviews, innovation
retreats, customers inducted into the NSD teams and informal customer-managers
mixer as mentioned in previous research [3]. This comment of a manager clearly
illustrates the benefits of the combined use of social media and traditional methods of
interaction: “We had used several methods of interactions in the past. We bring our key
customers to our head office regularly and conduct mini conferences, innovation
seminars and idea clinics and even organize picnics and barbeques. These events have
been extremely productive. The social media site that we added for this purpose
provided us an additional method for obtaining customer input”. The customer input
data obtained from other modes of interaction is summarized in Table 4.
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Table 4. Summary of customer input obtained at various stages of NSD

NSD stages [1] Customer input Modes of interaction
Initiation stage Describe needs, problems and possible | Face to face interviews
solutions
Evaluate existing services by Focus group interview
suggesting likes and dislikes
Comprehension Examine the overall sale-ability of a Working as part of NSD team
stage new service
Jointly develop initial new service blue | Innovation retreat
prints Working as part of NSD team
Corroboration Observe the service delivery trial by Innovation retreat
stage the front-line service personnel
Observe and participate in mock Team meetings and discussion

service delivery process by the key
contact employees

Participate in a simulated service Innovation retreat

delivery process as part of NSD team Working as part of NSD team

Execution stage Adopt the service as a trial and provide | Face to face Interviews

feedback

Feedback about overall performance Occasional meetings and

of the service along with desired feedback. Informal customer-
improvements manager mixer

After the completion of the research project, a total of 19 new service concepts were
generated. These concepts were related to various financial services that the firm was
planning to develop: group pension plans mutual fund investment and stocks and
securities products, business insurance, money market products cash management
systems, industrial asset management, direct equity investment. Due to confidentiality
reasons we are unable to provide more details of these new services. We analysed the
quality score ratings of these new services by collecting buying intent rating from a
different set of customers (n = 61). We pre-screened these respondents to ensure that
none of them was involved in the previous idea generation and NSD tasks. We sent a
questionnaire to the respondents asking them to rate their willingness to buy/adopt the
services and assess the strengths and weaknesses of each service concepts in the scale
of 1-5. We received 42 completed questionnaires after two reminders. The majority of
the respondents liked the service concepts and clearly indicated their willingness to buy
the new services if offered by the company.

5 Implications of the Study

Scholars have argued that due to the fast changing marketing environment the tradi-
tional marketing methods are becoming less effective and the customers are demanding
new modes of interaction [e.g., 37, 48]. Social media is one such mode of interaction
and collaboration that has replaced many traditional mode of accessing and sharing
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information. Several recent studies have investigated such collaborations and interac-
tion process over social media [e.g., 13, 29]. Yet, compared with the current literature,
our research offers the first empirical evidence of the use of social media for customer
interaction in NSD in the B2B context. In particular, we contribute to the emerging
research on the importance of social media by studying the use of social media for
customer interaction for NSD. The extant literature mostly investigates how to interact
with the customers and obtain input from them for NSD. In contrast, we study how
social media adds value to the interaction process. To that end, we delineate the actual
process of obtaining customer input via the social media for NSD. Our second con-
tribution is to empirically show that social media can be an additional mode of cus-
tomer interaction and can complement the traditional interaction modes used by many
firms and reported in the extant literature. Based on findings of this research we argue
that various modes of customer interaction as reported in the literature still have a role
to play, yet adding social media to the mix can provide better results. Thus, we extend
the customer interaction literature by showing the importance of social media for the
purpose of customer interaction.

Although the use of social media has grown rapidly and been the beneficiary of
significant scholarly attention, we still know very little about how it is used for NSD.
Particularly, the use of a microsite for customer interaction is relatively an un-
researched area. As shown in this article, the social media tool of microsite provides
greater customer value by facilitating connections among customers. Therefore, a
company needs to invest in technologies and platforms that attract customers to their
sites and encourage them to build their networks which in turn empowers them to
communicate with each other and the managers. We agree with Perron and Kozinets
[50] that these sites work best if there is a free flow of messages and communication as
observed in this study. Our findings also support Rapp et al.’s [52] assertion that the
use of social media is becoming rather important in the B2B context and collaborative
communication is critical to the success of inter-firm relationship particularly for the
B2B firms.

This research provides evidence that customer interaction in NSD is an iterative,
interactive and experiential process. In addition, the intensity of interaction varies
across various stages of NSD. Therefore, a variety of contact points are needed for a
successful interaction strategy. For example, besides social media interactions, three
other strategies are particularly critical to developing an effective interaction strategy:
(1) conducting face-to-face interviews with the customers at various stages of NSD
(2) increasing the amount of communication and informal interactions among the
managers and customers, and (3) inducting innovative and expert customers into NSD
teams. In summary, our research highlights the substantial benefits that accrue from
harnessing customers’ input and information by developing social media campaigns
and combining the efforts both for social media and traditional marketing research.
With the increased popularity of online and social media activities, the managers need
to continuously develop strategies that harness the power of online social interactions
and deciphering those interactions to develop new products or services.
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Limitations and Future Research Directions

There are several limitations of this study that offer opportunities for further research.
First, the exploratory nature of this study hinders the generalizability of the findings.
Thus, a large scale quantitative empirical study is an avenue for further research.
However, given the complex nature of this emerging research area, future research
employing a pluralistic approach, integrating the use of interpretive and quantitative
method is appropriate. Second, our data is based on B2B companies. Future research
can replicate this study in other B2C service sectors and tangible products. Third, the
single case design limits the generalizability of the result. Future research could use a
multiple case research approach. Finally, this research relates to the financial services
industry. A different pattern of findings may emerge in other service industries. Thus
future research could investigate the process of customer interaction for developing
several other types of services.
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Abstract. Servitization has received significant attention from schol-
ars and practitioners over the last decade. However, despite substan-
tial research contributions in the fields of new service development and
service innovation, product-focused small and medium-sized enterprises
struggle to develop sophisticated service offerings. This paper attempts
to better understand this discrepancy and suggests ways to overcome
it. We have conducted a case study with a medium-sized manufactur-
ing company that currently undertakes first steps in the development of
advanced services. In terms of a theoretical contribution, our study indi-
cates a limited understanding of the perceived value of services during
the fuzzy front end of service innovation. Therefore, companies need to
adopt new ways to understand their customers (i.e. increase customer
intimacy). However, they often struggle to directly involve customers in
the co-development of advanced services. In terms of a practical contribu-
tion, our research suggests that employee-centric service innovation—the
idea of utilizing front line employees as proxies of customers—is a viable
strategy to mitigate the identified challenges.

Keywords: Front line employees * Service innovation + Servitization

1 Introduction

Due to constant product competition, manufacturing companies have to enhance
their offerings continuously [14,23]. As a result, they rarely focus on manufactur-
ing alone, but typically offer a variety of supplementary services associated with
their products [26]. Moreover, companies integrate products and services into
product-service systems as means to lock out competitors, lock in customers,
and increase the level of differentiation [26,40]. This transformation is known as
servitization and has been defined by Baines et al. [2, p. 1207] as “the innovation
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of an organization’s capabilities and processes to shift from selling products to
selling integrated products and services that deliver value in use”.

However, servitization is no guarantee for success. Research shows that even
larger enterprises struggle to recoup the costs of service development [13,33]
or achieve cost-effectiveness with their service offerings [9]. As a result, service
development often does not materialize the expected competitive advantage [29].
To stay competitive, manufacturing companies need to move up the value chain
and create increasingly sophisticated products and services. Therefore, the abil-
ity to incorporate and leverage emerging technologies—especially those associ-
ated with information and communications technology (ICT)—has become an
essential enabler of servitization [26] and a crucial success factor for the develop-
ment, integration, and delivery of sophisticated service offerings [1]. Companies
currently benefit from two developments: Firstly, as ICT infrastructure is matur-
ing and becoming commoditized, companies can develop services that rely on
ICT with minimal upfront investment and scale them by utilizing variable cost
structures [1]. Secondly, techniques for the automated collection and analysis of
data are increasingly available. Companies can now leverage their data to better
understand their customers, address complex needs on an individual level, and
ultimately create more value through tailored and customized services [14].

This obligation to leverage technologies and data to develop advanced service
offerings [9,35] adds an additional layer of complexity to the many documented
challenges, risks, and barriers associated with servitization [21,28]. Schiiritz
et al. [35, p.4] specify this layer in their work and label the phenomenon as datati-
zation—meaning the “innovation of an organization’s capabilities and processes
to change its value proposition by utilizing data analytics”. Their work identifies
challenges companies face when utilizing emerging technologies to adapt their
value proposition (e.g., design of offering, design of revenue model, etc.). Thus,
datatization can be considered a modern way of servitization that requires a
transformation of the capabilities and processes of companies.

So far, no standard process on how to manage servitization and datatization
has emerged [35]. Companies often struggle specifically in the early stages of
the innovation process—which are known as the fuzzy front end. The term was
initially coined by Smith and Reinertsen [37] to describe the early and intan-
gible phase of product development in which critical properties of solutions are
determined. The term was subsequently adopted to reference the early phases
of service innovation—mainly idea generation, idea screening and concept devel-
opment [6]. Research shows that this stage is crucial for the long-term success
of service offerings [6,25]. However, few companies have adopted structured pro-
cesses to manage this stage [42].

The study presented in this paper originates from our work with industry
practitioners trying to find better ways to support service innovation in their
organizations. Although the literature on servitization, service innovation, and
service design is plentiful, there is a lack of alignment between the topics ana-
lyzed by scholars and those relevant for practitioners [4]. Neely [26] notes that
while academic literature does highlight the importance of servitization, surpris-
ingly little empirical evidence on the topic is available. Additionally, the top-
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ics have primarily been studied with large manufacturing companies. Neverthe-
less, product-service systems, servitization, and datatization are also intriguing
for product-focused small and medium-sized enterprises (SME). Unfortunately,
these companies often neither possess the required resources nor the experi-
ence to develop, deliver, or scale labor-intensive services—as they operate under
stricter constraints [13,20]. In other words, the challenges outlined in this section
are more severe for these companies and, thus, remain highly relevant.

In this study, we aim to contribute to the mitigation of the challenges of servi-
tization, and more specifically of datatization, in the context of product-focused
SME. According to Baines et al. [4], the challenges manufacturers face in the
development of advanced services are rarely explored in literature and, so far, the
capabilities companies need to succeed in the very early stages of innovation are
little-researched [17]. Accordingly, we raise the following two research questions:
(1) What capabilities are relevant in the fuzzy front end of service innovation for
product-focused SME. (2) What are new and efficient ways for product-focused
SME to overcome the challenges associated with these capabilities.

The methodology to answer these questions is twofold: To address the first
question an empirical study is conducted. Building on the results of this study,
the second question is approached through conceptual work. As there are cur-
rently few empirical studies available that address these topics, we decided
to conduct an in-depth case study instead of utilizing a survey-based app-
roach. The in-depth case study provides a unique, empirical perspective on the
challenges manufacturers encounter in the fuzzy front end of service innova-
tion and the capabilities they need to develop. Through a qualitative research
approach—combining and contrasting perspectives from managers and employ-
ees with perspectives of multiple customers—two under-emphasized challenges
faced by product-focused SME are outlined. Preliminary reasoning is provided
that explains and emphasizes the importance of these challenges for servitiza-
tion. Finally, the paper concludes by describing the concept of employee-centric
service innovation and positioning it as a viable proxy for customer-intimacy.

The paper is structured as follows: Sect. 2 outlines the research methodology
and presents how the empirical data was collected. Section 3 describes the results
of the study—focusing on two capabilities essential in the fuzzy front end of
service innovation. Finally, Sect. 4 outlines how companies can increase customer-
intimacy by leveraging and empowering their front line employees.

2 Methodology and Data

This work aims to extend the understanding of capabilities SME require in the
context of servitization and datatization—especially in the fuzzy front end of
service innovation. To study this topic, an in-depth case-study is reasonable—
especially as access to companies at the beginning of the transformation from
selling products to offering advanced services is rare and empirical evidence,
therefore, difficult to obtain [44]. To provide a comprehensive picture, incorpo-
rating an internal perspective (i.e., managers, customer service and technology
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partners) and an external perspective (i.e., customers) is essential. Overall, the
applied methodology is based on grounded theory [15]. More specifically, a mod-
ified approach that adapts grounded theory for information systems research is
applied [12].

A suitable company, at the beginning of the transformation from selling
industrial products to offering advanced service was found in a market-leading
manufacturing company involved in the sale and operation of auxiliary equip-
ment in the plastics industry. The company’s 230 employees manage a global
distribution network that serves customers in multiple industries (e.g., health
care and food packaging). While the company has traditionally focused on the
sale of their approximately 450 distinct products, the company nowadays offers
basic supplementary services (i.e., technical support, training). While these ser-
vices have been well received by customers, limited resources prevent the com-
pany from offering these labor-intensive services at scale: “We have learned that
we don’t have the manpower |...] or required resources” (DP). Additionally, due
to increasing competition, the currently offered services provide little long-term
competitive advantage. As a result, the company has recently started working
with technology providers to develop advanced services (i.e., predictive mainte-

Table 1. Internal research suspects

Interviewee Role Description Data collection
FCR Backoffice Technical customers service Interview
TSR Backoffice Technical customers service Interview
FST Technician ~ Technical field service Interview
PSA Technician  Product specialist Interview
PSB Technician ~ Product specialist Interview
DP Dispatcher  Dispatching technicians Interview
FS Management Manages service team Interview
SM Management Manages service division Interview
MGMT Management Product management Observation
TP Technology  External partner Observation
Table 2. External research suspects

Company Industry Revenue Employees Data collection

Alpha Packaging <$100M <250 Interview
Beta Plastic caps <$1.000M <10.000 Interview
Gamma  Logistics <$500M <10.000 Observation
Delta Medical <$1.000M <10.000 Observation
Epsilon  Logistics <$20.00M  <100.000 Observation
Zeta Plastic hoses  <$100M <250 Observation
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nance) that can replace the current labor-intensive services and overall improve
the availability of their customers’ machinery.

Empirical data has been collected over a four-month period in the summer
of 2017. The study consists of semi-structured interviews—varying in duration
between thirty minutes and two hours—with eight employees of the company
and two customers (see Tables 1 and 2). Additionally, participant observations—
spanning several days in total—were conducted with two employees as well as
multiple customers to supplement and verify the data obtained from the inter-
views through a close observation of work responsibilities and environments in
the industry. Studies on the capabilities needed for servitization generally present
results on a high level of abstraction. To derive provisional codes for our analysis,
we compiled a list of 30 capabilities through a structured literature review based
on Webster and Watson [43]. The analysis of the data focused on systematically
comparing the recorded practices, challenges, and concerns with the collected
servitization capabilities. These findings were further examined and contrasted
with the prevailing understanding in the servitization literature. While a num-
ber of documented capabilities were confirmed in the interviews, through the
analysis of the data two capabilities emerged as essential for product-focused
SME. Primarily, as the employees and customers agreed on their importance
while presenting conflicting perspectives on the reasons for their importance.

3 Essential Capabilities of Product-Focused Enterprises
in the Fuzzy Front End of Service Innovation

As outlined by Brax [7], industrial services are difficult to manage as they require
organizational settings different from those needed for the production of physi-
cal goods. Therefore, providing industrial services is not just a matter of chang-
ing the offering, but requires organizations to “re-focus [their] attention” [7,
p.152] and adopt new practices and technologies [3]. Competing through services
fundamentally requires companies to change their strategy for market leader-
ship. While product-focused companies typically focus on product leadership or
operational excellence, the service economy requires companies to focus on cus-
tomer intimacy. Customer intimacy is typically defined as a company’s ability to
acquire and “combine detailed customer knowledge with operational flexibility”
to quickly respond to customer needs and tailor offerings accordingly [38,39]. In
practice, however, manufacturing companies often struggle with this paradigm
shift and need to progressively develop “the capability to design and deliver ser-
vices rather than product[s]” [26, p. 114]. In this context, we have identified two
capabilities crucial for the servitization of product-focused SME—especially in
the fuzzy front end of service innovation: (a) managing shifting expectations of
value-in-use, and (b) collaboration and learning in service systems.

3.1 Managing Shifting Expectations of Value-in-Use

Traditionally, manufacturing companies rely on their customers to integrate pur-
chased products into their work environment and maximize value-in-use by them-
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selves [5]. Driven by the servitization of these companies, today the focus is shift-
ing from the delivery of products to the facilitation of value creation [18,26,41].
This transformation is particularly challenging for previously product-focused
SME [22]. Primarily, because customer engagement [21,27] requires resources,
capabilities, and activities to be integrated and coordinated [18].

While our case study has confirmed these challenges from the perspective of
the service provider, it has also revealed that customers face similar challenges.
Customer Beta expected implementation efforts of servitization to be high due
to operational barriers and the necessity of change management when “starting
from scratch”. Customer Alpha further highlighted the importance of under-
standing the scope of service offerings: “I think it’s a big undertaking. [...] To
say ‘yeah let’s go do this’, I have to understand where the transformation starts
and stops”. The requirement of new forms of collaboration and the intangible
nature of services further complicate the evaluation of service offerings. In par-
ticular, customers were missing prior experiences to asses the impact of utilizing
advanced services to reduce downtime: “We don’t say ‘that machine was down
for two hours and that costs us X dollar’. Nobody tries to do that.” (Beta). Fur-
ther, customers emphasized different objectives. For example, Alpha and Delta
focus foremost on product quality, while Epsilon focuses on productivity. Accus-
tomed to optimize value-in-use of products by themselves, customer transferred
this mindset to service offerings. This behaviour led to misaligned expectations
of how services would create value. Further, advanced services irritated cus-
tomers as they blur the boundaries between supporting and replacing their core
competencies: “I'm not sure how we feel about giving all those [responsibili-
ties] up” (Alpha). Thus, developing new capabilities to systematically identify
and manage these implicit expectations is essential for overcoming hesitant cus-
tomer behavior. Especially at the early stages of the service innovation process,
uncertainties regarding value-in-use explain this ‘dilemma of closeness’ [32].

3.2 Collaboration and Learning in Service Systems

Servitization requires three new forms of collaboration: (a) between internal
units [17,19], (b) with partner networks [14,18] and (c) with customers in long-
term relationships [9,26]. Whereas different variants of collaboration are dis-
cussed in literature [4,35], the impact of cross-sector partnerships (e.g., with
new technology partners) has not yet been analyzed. Close collaboration with
customers facilitates a learning relationship beneficial for the development of
new services [32]. However, it requires a shift in the mindset and culture of
product-focused SME [2,28,36]. Today, companies no longer only sell products,
but enter into long-term relationships with their customers through the services
they sell. The servitization of manufacturing companies, therefore, fundamen-
tally “changes the nature of what is being sold” [26, p. 115].

The case study indicates that companies need to adopt a service system view
on collaboration. In particular, the case company and the TP intensified their
cooperation gradually to meet additional challenges arising from co-developing
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services with customers. However, we observed multiple challenges: Due to lim-
ited resources, the high efforts required to build customer intimacy, and the dif-
ficulty of convincing customers to “[allow] their data to leave their facility” (SM)
only a small number of customers was involved in the co-creation. Additionally,
in many cases the opinions and expectations of the customers contradicted each
other (e.g., which machines should be connected first). While managers valued
the “hands-on feedback” (MGMT) from customers, they quickly became con-
cerned about the narrow selection of partners and feared “losing sight of the
bigger picture” (MGMT). Primarily, as only long-term customers were selected
and volunteered to participated in the development of these services. Including
more customers in co-development was expected to decrease the willingness of
these participants to share sensitive data, because “many |[...] customers are com-
petitors” (SM). Unfortunately these ‘handpicked’ customers ultimately provided
neither relevant insights (i.e., as they already expressed above-average satisfac-
tion with the products) nor were they representative of the entire customer base.
As including more customers was not a sustainable solution, new approaches to
collect data on the concerns and needs of customers were required.

4 Towards Employee-Centric Service Innovation

To meet the challenges outline in Sect. 3, companies need to increase customer
intimacy. While this insight is not new, the problem remains unsolved for SME
as scholars have primarily studied large corporations. However, SME differ from
these cases by their limited resources and varying capabilities. Therefore, how
SME can increase customer intimacy remains unanswered. Building on the data
obtained in the case study, the following conceptual work outlines an efficient
way for product-focused SME to overcome these challenges. The section outlines
(a) the challenges of customer-centric service innovation, and (b) the advantages
of employee-centric service innovation.

4.1 Challenges of Customer-Centric Service Innovation

Manufacturing companies primarily have two responsibilities: producing existing
products reliably, and driving innovation for new products and services. Patricio
et al. [31, p. 9] outline that focusing on what is perceived valuable by the cus-
tomer is essential. As customers “know their own contexts best”, they propose
that companies should integrate customers through active participation in their
innovation processes (i.e., co-development).

However, our study shows that SME struggle to find practical ways to
acquire and integrate customer knowledge through direct involvement of their
customers. Engaging a representative set of customers and managing the com-
pany’s resources to actively participate in the co-development with customers
often is challenging. More specifically, attaining customer-intimacy traditionally
means instilling top-down a customer-centric mindset in employees. However, for
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SME this often leads to an innovation fallacy: Approaches such as design think-
ing and co-development address these issues, however, are time-consuming and
challenging for product-focused SME. Focusing on these approaches, therefore,
might even be counterproductive for these companies, as co-developing solutions
with few customers might not address the needs of their heterogeneous customer
base: “[...] our equipment is used everywhere” (SM).

While customer intimacy is, in fact, essential for servitization, our research
shows that leveraging the potential of the company’s front-line employees, sub-
sequently called employee-centric service innovation, is a viable proxy for an effi-
cient representation of customers’ perspectives in a service innovation endeavor.
Companies can benefit by moving from a top-down and outward-focused app-
roach to customer intimacy (i.e., becoming more customer-centric by getting
closer to customers) towards a bottom-up and inward-focused approach (i.e.,
becoming more customer-centric by leveraging internal expertise). The idea of
utilizing front-line employees to facilitate service innovation has been mentioned
before [34]. However, the concept is typically discussed in the context of profes-
sional service firms [11]. However, product-centric companies also have employ-
ees with naturally high levels of customer-intimacy (i.e., service technicians).
Unfortunately, these employees do not necessarily collaborate with employees
that develop new services and could benefit from their knowledge (e.g., service
product owner). Moreover, their job descriptions rarely emphasize knowledge
sharing beyond their own work environment. As our interview partners put it,
the information their front-line employees capture “rather serves for [service]
documentation purposes” (FS). Hence, product specialists have to “pick up on
[machine failure] trends” themselves.

4.2 Advantages of Employee-Centric Service Innovation

Ostrom et al. [30, pp. 133-135] note that rapidly changing contexts in which
services are delivered require companies to increase “employee engagement to
improve service outcomes” by “incorporating the voice of the employee in service
innovation”. According to Benkenstein et al. [5], service work in the context of
servitization is insufficiently understood and needs further research. Only few
authors examined the potential of front line employees (i.e., customer service
and sales) on the service innovation process [8,10,16,24]. Notably, Feldmann et
al. [11] explore multiple instruments (e.g., enterprise crowd funding) for engaging
front line employees in the service innovation process—primarily focusing on
professional service firms and knowledge intensive domains.

Our study shows that front line employees of product-focused SME are excep-
tionally customer-centric, since customers have “[problems] all across the board”
(FCR) which require employees to constantly “read between the lines” (FCR).
Therefore, knowledge about customers often is acquired as a side-product of cus-
tomer support for example when “customers don’t understand how to configure
a machine properly” (FST) or are running a machine “completely different than
it was intended to” (PSA). Customers already engage with front line employees
through co-creation where it meets their needs. This requires service employees



96 M. Véssing et al.

to “[continuously] learn” (FCR) and understand the “huge variety of different
use-cases [...] for the same piece of equipment” (PSA). Employees acquire this
knowledge implicitly through their work, but only leverage it themselves. There-
fore, most of this knowledge is neither captured nor used in the service innovation
process. The vast majority of the knowledge is lost without structured processes.

There are two ways front line employees can be leveraged for service inno-
vation: (a) customer knowledge assimilation, and (b) customer co-development.
Customer knowledge assimilation is about absorbing the knowledge of customers.
In this case, front line employees act as proxies for customers in internal service
innovation projects by contributing their in-depth understanding of customers.
The second level is the facilitation of co-development with customers. This, more
active, role leverages their personal relationships with customers to facilitate,
by proxy, the engagement of customers in the service innovation process. Both
activities benefit from the interpersonal skills of front line employees, the trust
they have earned as problem solvers for customers, and their in-depth knowledge
of a wide range of customer concerns acquired through their daily job respon-
sibilities. Unquestionably, this knowledge is difficult to obtain from customers
through other means.

Managing job enlargement of front line employees is essential for their integra-
tion into the service innovation process. While our study outlines the high levels
of expertise and interpersonal skills front line employees possess, the study also
outlines how incorporating front line employees would add significant complex-
ity (i.e. recording data, managing concerns, managing contacts). Collecting data
through smart devices can help bridge this knowledge gap, but without human
interpretation few insights are generated as “someone has to understand the
data that is coming in” (FCR). While the high number of customer encounters
constitutes a unique resource for service innovation, leveraging these employees
requires managers to find ways to relieve them of other tasks. However, the same
technology that can be used to develop new services for customers (i.e. Internet
of Things) can be used to relieve front line employees of repetitive tasks. Man-
agers need to allow employees to focus on their core competency to ultimately
enable them to additionally support the companies co-creation efforts. Man-
agers need to take their employees ‘job-to-be-done’ into account and align them
with the design of new service offerings. New tools that facilitate the co-creation
and enable new forms of communication are required to validate insights from
customer experiments and facilitate a targeted knowledge generation.

5 Conclusion and Outlook

This paper reports on our work to understand the practical challenges product-
focused SME face in the fuzzy front end of service innovation. While emerging
technologies do enable the development of increasingly complicated services,
managing servitization and datatization requires companies to overcome a num-
ber of challenges. Through an in-depth case study, this work contributes to the
understanding of these capabilities. While most literature analyzes servitization
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from the perspective of service providers, this study additionally explores the
customer perspective [4].

The study shows that developing complex services requires SME to gain a
deeper understanding of their customers—especially as expectations and per-
ceptions of value-in-use differ significantly from product-focused contexts. Cus-
tomers tend to apply and transfer their mindset of ‘buying a product’—which
requires maximizing value-in-use on their own—to service offerings. The study
shows that failing to manage these concerns can lead to a discrepancy of expected
risk and effort. Therefore, companies need to adjust how they learn from their
customers in these service systems. The study provides support that especially
front line employees can play a key role in acquiring a deeper understanding
of customers required for service innovation. This led to the hypothesis that
‘employee-centric service innovation is a viable proxy for customer-intimacy
for product-focused small and medium-sized enterprises’. Contrary to top-down
approaches to customer intimacy, often positioned in the literature, our findings
indicate that managers should focus on learning from their customer-centric
front line employees and incorporating them into the service innovation process.
Our observations lead to the following conclusions: While improving customer-
intimacy certainly is an essential requirement for servitization—and is already
outlined by servitization literature as such—the concept of employee-centric
innovation is a viable means for product-focused SME to improve customer-
intimacy. Companies can benefit tremendously from the experience their front
line employees have gained through customer support and the close relationships
they have built with decision makers of customers.

These results align with earlier research. They confirm Brax [7] hypothe-
sis that industrial services require an overhaul of organizational culture. They
further contribute to the research priorities positioned by Ostrom et al. [30]
by outlining—based on empirical evidence obtained through an illustrative case
study—a concrete example in which incorporating employees in the service inno-
vation process is not only beneficial but preferable to other service innovation
approaches. Our study further builds on the work of Feldmann et al. [11], by
transferring the proposed concepts to SME—specifically embedding the pro-
posed ideas in the manufacturing domain.

Overall, the identified capabilities are not meant to be exhaustive, nor can
the drawn conclusions be applied to all companies. However, the study provides
empirical support that companies—so far product-focused SME—should utilize
their front line employees in their service innovation processes. Learning how
to leverage the knowledge of front line employees will likely increase in impor-
tance given the growing share of services in our economy. While this research
emphazises the value of front line employees, it also outlines multiple challenges
(e.g., managing job enlargement) of incorporating them into the service inno-
vation process. Hence, more research is needed to derive and evaluate practical
frameworks for leveraging front line employees for service innovation.
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Abstract. Smart services are increasingly gaining in popularity amongst
diverse industries. Their special character—combining physical components,
smart components, and connectivity components supported by embedded ICT
and big data analytics—allows for an entirely new approach of service offering.
Adopting smart services within their solution portfolio, confronts companies
with challenges related to servitization and digital transformation that are not
only impacting their operation, but also their innovation. Based on a literature
review, this study investigates the current state of research on innovation
management for smart services. Findings are conceptualized within six cate-
gories: Topics, Resources, Knowledge & Information, Processes, Principles, and
Methods & Tools.

Consequently, this study consolidates existing knowledge on challenges,
changes and approaches for smart service innovation in a structured manner and
identifies the need as well as potential for further research in this field.

Keywords: Smart service - Innovation management - Service Design

1 Introduction

Digital transformation is challenging diverse industries—forcing companies to redefine
the way they think of their products, as well as their entire business. Two megatrends
are omnipresent and particularly fueling the urge to transform [1-3]: servitization and
digitalization. Not only are companies increasingly trying to enhance their traditional
products and business models with additional or supplementary services, most of them
also feel the need to adopt the use of digital technologies within their organizations and
offerings in order to not be left behind [4].

As a result, smart services emerge in the intersection of both challenges by
(1) expanding the service portfolios of companies and (2) following the technological
trend of digitalization. While services reflect “the application of specialized compe-
tences (knowledge and skills) through deeds, processes, and performances for the
benefit of another entity” [5] the term ‘smart’ emphasizes the use of intelligent digital
technologies in service provision [6, 7]. MICHELIN Fleet Solutions, a service offered
by the tire manufacturing company Michelin, uses sensors that measure miles travelled
and thus allows truck fleet managers to rent tires as a service instead of buying them.
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CLAAS, an agricultural machinery manufacturer, uses digital technologies within their
machines to—for example—precisely determine the amount of fertilizer needed in a
specific field section based on the planting density.

Smart services, thus, reflect a special type of services that are composed of three
core elements: physical components, smart components, and connectivity components
[9]. Their data-driven character is facilitated by sensors, cyber-physical or embedded
systems, and cloud computing [6] which allows for sensing conditions and sur-
roundings and giving in-time feedback [11].

Smart services differ from traditional (e-)services in multiple ways: (1) Smart
services rely on embedded information and communications technology (ICT) that
allows for data transmission and information generation [13]. (2) Smart services
integrate and are enabled by big data analytics [14]. (3) Smart services are completely
or at least partly automated and they are perfectly aligned with human interaction. Such
automated service actions are only possible by the integration of smart components like
cognitive systems [14]. (4) From a customer perspective, smart services allow for
greater customization of services by reacting on environmental-conditions or customer-
requests (e.g. smart services adapt based on users’ location data).

The new smart level of services not only results in various new opportunities, but
also in challenges—especially for the innovation management in companies. Innova-
tion and implementation of additional smart features for services need a completely
new technology infrastructure and skillset including software development, systems
engineering, data analytics and online security expertise [16]. Furthermore, the addi-
tional technology perspective within smart service systems are related to extended
opportunities for both value creation solutions and value co-creation between different
companies. Based on the integrated smart features in the service system, completely
new service offerings are made possible and nearly every existing industry might get
chances to design new smart services. At the same time, the value chain is getting more
interfaces for cooperation. Thus, more actors and industries could be involved in the
value creation process of smart services [15].

Despite the popularity of smart services in industry, they are barely represented in
academia, especially in non-technical contexts. Regarding the nature of smart services,
being different from products and mere services e.g. in terms of value proposition or
skills and departments necessary for their development and operation, both the
potential and the need can be perceived to further explore the challenges and changes
evoking by smart services.

This study especially focuses on how smart services are innovated and developed.
While innovation is a key competence to stay competitive, it is explored, whether and
how innovation management must adapt to the specifics of smart services.

In context of this paper smart service innovation is understood as the development
and market introduction of a new, redesigned or substantially improved solution [13]
consisting of physical, smart and connective elements. The meaning of innovation
management is understood as “[s]haping frame conditions in order to enable the
emergence and successful implementation of new ideas” as well as the “[a]ctive search,
development and implementation of innovation ideas”. [18] It describes the initiation,
planning, execution and control activities necessary to cause innovations. By con-
necting these definitions, smart service innovation management can be defined as
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activities shaping frame conditions and support actively the emergence, development
and successful implementations [18] of new, redesigned or substantially improved
goods and services [19] consisting of physical, smart and connective elements.

In order to start this endeavor, we conduct a literature review, focused on pre-
existing knowledge on how to innovate smart services. Our research, therefore, con-
tributes to the current body of knowledge by providing an overview of existing the-
oretical knowledge on smart service innovation management, and by identifying gaps
for further research. The remainder of this study is structured in the following manner:
Within the next section, the design of the literature review is described. Chapter three
summarizes and conceptualizes the findings, and chapter 4 discusses them. Finally, a
short conclusion and implications for future work are given.

2 Design of the Literature Review

The literature review follows the approach of Webster and Watson [20]: Relevant
papers are identified by a database research and investigated by authors citied forward
as well as backward and findings in the chosen papers are processed in a matrix by
authors and paper contents.

Starting with the database search, the two following combinations of relevant
keywords are applied in the four scientific databases Academic Research, Google
Scholar, JSTOR and Science Direct: First “Smart AND Service AND Innovation” and
second “(Digital OR IoT) AND Service AND Development”.

Papers that were published between January 2007 and November 2017 are selected
if they fulfill at least one of the following selection criteria: Either a direct relation to
innovation processes for smart services can be seen or an indirect relation to the
innovation process for smart services can be assumed. More precisely, four guiding
questions are used to decide if a paper is relevant: (1) WHAT topics are relevant for
SSI, (2) WHO should participate in the SSIM process, including what knowledge does
this person has to have, (3) WHICH assets are needed for SSI (e.g. resources or
processes), (4) HOW is SSI be done, meaning methods and tools are needed. The
questions are oriented on the 8W model [42]. The 8W model is used to understand and
describe processes in companies. Since the model is very comprehensible and straight
forward, it serves as a good starting point to structure content of unknown and not yet
completely defined processes—which is the case for the process of SSIM. A paper has
to provide answers to at least one of those questions. In the first iteration, the titles and
abstracts of the papers are screened. In the second iteration, the papers that are selected
in the first iteration are completely scanned to decide if a paper is relevant. Next,
backward search (BS) and forward search (FS) are conducted to complete final papers
selection.

This literature basis is analyzed regarding approaches and tendencies in the field of
SSIM. The findings are clustered in defined categories for each paper and are connected
in concept clusters. By mapping papers and relevant findings, a comprehensive over-
view of current research tendencies is generated.
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3 Findings

In total, 3.304 papers have been found with the data base search, including possible
overlaps. In the first step the paper titles and abstracts were screened, which resulted in
30 potentially relevant papers. Those papers were screened considering the complete
paper in a second iteration. Finally, 14 papers were identified as relevant after those two
steps. In the BS, six more papers could be found. In the following FS, ten additional
papers were selected.

Combining all literature research steps, in total 27 relevant papers are identified.
The distribution of papers across databases and search process steps is presented in
Fig. 1.
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Fig. 1. Overview of the papers selected including research overlap

To structure the relevant papers and to give an overview over the content of the
papers, a combined top down — bottom up approach is used. In the first step the relevant
papers were structured bottom down in the four clusters defined by the four guiding
questions explained in section two. A paper that provides answers to more than one of
the four questions is assigned to all relevant clusters. In the second step, clusters are
divided bottom up to sharpen the categories. Ultimately, the combination of (1) the
questions from the 8 W model used in the top down analysis and (2) the further
findings based upon the bottom up subdivision of the clusters, results in the following
six categories: Topics from the question ‘WHAT’, Knowledge & Information from the
question “WHO?’, Resources and Processes, both evolving from “WHICH’ as well as
Principles and Methods & Tools as categories from the ‘HOW’ cluster. A description
and differentiation of the categories, and their connection to the four guiding questions
is shown in Fig. 2.
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Fig. 2. Paper content categories.

The main findings within each category are described in the following.

Topics. A huge variety of topics are discussed and covered in the papers. This also
represents the complexity of SSIM. Topics dealing with general design principles and
approaches (e.g. Valencia et al. [12]) including data driven innovation processes [10,
21], the importance of big data analytics (e.g. Ju et al. [22]) and new ways of stake-
holder interaction & communication (e.g. Mehrsai et al. [23]) appear most frequently.
Moreover, information & communication technology (ICT) [24-26], digital transfor-
mation & technology [8, 17, 27], and changing service ecosystems [22, 28, 29] are
discussed. Some authors also focus on business model innovation [28, 30] complete
life-cycle management [8], knowledge integration & structure [31, 32], new approa-
ches for idea generation [10, 33], as well as the need for legal regulations & warranty
issues [9, 15].

Resources. SSIM requires an increasing set of resources. First of all, the complexity of
smart services require strong R&D capabilities [34] including researchers from
diversified disciplines [25]. To handle the huge amount of knowledge from different
industries and areas, a knowledge based structure of the resources is necessary [32].
Moreover, systems engineers are required to cope with the increasing complexity of the
systems [9]. Additionally, several authors raise demand for an improved collaboration
and ICT infrastructure, to ensure seamless interaction between the stakeholders [31].
With reference to this, both, an excellent ICT infrastructure ensuring efficient com-
munication [23, 28, 35], and approaches such as an open ecosystem [22] and digital
platforms (e.g. for co-creation) are discussed in the papers [36]. Besides, smart services
require a new technology infrastructure [9], for example, as already mentioned, a state
of the art ICT infrastructure including all time connectivity, this time to ensure a
flawless use of smart services for users. Beverungen et al. [29] also mention smart
products as resources to develop smart services. Ultimately, data related resources,
such as a quality scale for smart service systems [14] to guarantee basic quality
standards for data analytics, are seen as relevant [22] (Fig. 3).
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Fig. 3. Concept clusters of current literature related to SSIM.
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Knowledge & Information. Papers dealing with topics related to knowledge or
information, put a clear focus on knowledge around data. For instance, Demirkan et al.
[15] raise the need for knowledge in the area of data privacy and data security, incl.
existing regulations and standards and Thomas [8] states that new legal policies are
required. Furthermore, several authors highlight the need of expert knowledge in data
analytics [9, 25, 37]. Stakeholders involved in the service creation are in need of an
easy and safe way to exchange data and information as well [28]. From a more general
perspective, heterogeneous knowledge [17] e.g. on new technologies [8] is required.
Finally, continuous learning mechanisms are needed to keep up with a fast-changing
environment [27].

Processes. New processes have to be developed in the areas of idea generation (e.g.
Lee et al. [38]), service development and continuous improvement (e.g. Mehrsai et al.
[23]). In this context, Lim et al. [37] propose nine concrete process steps “From Data to
value”. Moreover, it should be specifically concentrated on the process to define the
functions needed for smart services [9] and to choose the right technology by using
data analytics [30]. Schuritz et al. [30] also state, data analytics should be integrated as
an additional specific part in the business model generation. Yoo et al. [17] focus on
creating business models around platforms, including license agreements for technol-
ogy use. Furthermore, value co-creation processes [31, 34]—also across industry
boarders [15]—have to be defined. Since service innovation is more and more dis-
tributed [17], and many players are involved, IT architecture and the service infras-
tructure have to be aligned [39].

Principles. Several underlying principles can be identified in the papers. Many of
them deal with demonstrating needs for new services from a human centered per-
spective [40]. Some of them combine the user perspective with market gaps [38] and
new technologies as enablers [10]. Beverungen et al. [29] name smart products as a
foundation for developing smart services, since they serve as boundary objects between
the physical world and the service layer. Moreover, dynamic innovation is necessary.
Specifically, innovation needs to be continuous, relentless and fast [17] and balanced
between structure and flexibility [27]. Schuritz et al. [30] name data as a service as new
business principle, while Opresnik et al. [41] introduce the information layer as a new
principle. Additionally, value co-creation and intra-organizational collaboration are
important SSIM principles [13, 26]. Ultimately, it is important to consider the complete
lifecycle for SSIM [8].

Methods & Tools. More than two thirds of the papers propose methods and tools for
SSIM. However, many of them are rather concepts, ideas and needs for future methods
and are not yet tested or verified. Many authors propose methods that serve as inno-
vation approaches such as the “integrated market pull technology push morphology”
by Geum et al. [10]. Methods and tools in the area of business model innovation are
proposed by Schuritz et al. [30] (“5 patterns of data-infusion”) and by Ju et al. [22]
(“IoT Business Model Canvas”), amongst others. Chasin’s “Social Representations
Model” [33] describes an approach to identify future needs, by analyzing social media.
Several authors propose the integration of big data, e.g. Opresnik et al. [41] in form of
a big data strategy. Furthermore, several collaboration and communication tools are
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explained—such as a VR toolset [35] and Collaborative Innovation Centers [31]—to
enable seamless interaction between stakeholders. Finally, it is dealt with the devel-
opment of resources and infrastructure. While Breidbach et al. [24] pledge to real-
locate the existing resources to develop smart services, Porter et al. [9] propose to
establish a completely new technology stack.

Reflecting the results for each category by looking at the leading questions
‘WHAT’, ‘WHO’, ‘WHICH’ and ‘HOW’ makes different levels of detail visible and
demonstrates the current status in research on SSIM. Most findings are referring to the
questions on “WHAT’ Topics and ‘HOW?’ in relation to Methods & Tools. But, whereas
the described Topics are already representing a good overview on the most relevant
components that should be included in SSIM, the granularity of the identified Methods
& Tools only give a broad answer to how SSIM can be realized and mainly refer to
already existing approaches from (non-smart) service innovation processes. In com-
parison to this, less results are found for the questions on ‘HOW’ in relation to
Principles, “‘WHO’ in relation to Knowledge & Information and “WHICH”’ in relation
to Resources & Processes. Apparently, even the relevant topics seem to be obvious, the
translation on what is specifically needed is not clearly exposed so far. In addition, for
each category focal points can be defined by the number of sources found: Regarding
to the category Topics, Design Principles and Approaches as well as Big Data Ana-
Iytics are connected with SSIM most frequently. In terms of Resources needed in the
SSIM process, Technology as well as ICT- and Collaborative Infrastructures are the
focused. The most relevant Information & Knowledge sources seem to be Big Data
Analytic skills and experiences combined with Data Security and Legal Policies.
Besides, Service Design and Improvement is the main component when looking on the
category of Processes. In relation to the Principles, this should be especially combined
with a Human Centered approach. Finally, the Methods & Tools focus on innovation
approaches first, followed by Business Model innovation and Big Data Integration.

4 Discussion

Our literature review revealed that only very few papers which are directly related to
“smart service” or “smart service innovation” still exist. First relevant publications are
from 2012, whereas nearly all relevant papers were published within the last five years.
The number of published papers relating to SSIM are slightly increasing in the last
years, but nevertheless it still does not seem to be a focus topic. Even though the need
and potential for smart services is mentioned, a clear research trend for new approaches
to tackle the challenges in SSIM cannot be observed, so far.

Considering key topics identified through our research approach, the central topics
mentioned in context of SSI are Big Data Analytics, ICT infrastructure and Service
Design. Overarching frameworks for re-designing innovation processes and activities
to account for the new nature of smart services, are still not existing. Current concepts
indicate that scholars are rather concentrating on showing ways of how smart services
can be understood. They consequently remain on a general level. This can also be seen
for methods and tools mentioned in context of SSIM. Although, methods and tools to
support the smart service innovation process are discussed, these tools rather stem from
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to service development in general rather than introducing new dedicated solutions for
SSIM. In general, the review of literature reveals that previous studies relating to SSIM
mainly focus on single aspects within the smart service innovation process, but no
comprehensive approach or framework is found. Accordingly, research needs to
account for an overall framework, procedure or tools for the management of smart
service innovations.

5 Conclusion and Future Research

Smart services constitute a particular new type of service combining physical, smart
and connectivity components. For corporate innovation management it is necessary to
account for the specifics of smart services. The goal of this study, therefore, was to
generate an understanding of current research on smart service innovation manage-
ment. Based on a literature review, we identified 27 papers with relevant contribution to
the research area. These papers’ content was structured along six major categories
(Topics, Resources, Knowledge & Information, Processes, Principles and Methods &
Tools) in order to summarize pre-existing knowledge on smart service innovation
management Our analysis reveals, a lack of practical knowledge on the transformation
of innovation activities and processes in organizations necessary to account for the new
smart and connective nature of smart services. The relevant challenge will be to define
how the three different levels of smart services — physical, smart and connectivity - can
be aligned and managed within the smart service innovation process.

Finally, this study not only contributes by summarizing the status quo perspective
on innovation management for smart service, but also by identifying starting points for
future research in the field of SSIM. However, the literature review is only a first step
towards holistically understanding the impact, smart services will have on innovation
management. On basis of the overview given within this paper, future research will
need to create a more comprehensive understanding of the innovation management of
smart services. In particular, it is suggested to conduct several case studies to fully
understand the challenges and changes, of the introduction of smart services into a
company’s solution portfolio.
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Abstract. Fostered by technological developments, a growing tendency
towards interconnectedness of people, solutions, and organizations can be
observed. In close alignment to this trend, the notion of ‘ecosystems’ is
becoming popular to describe a system of complex relationships between
diverse actors in analogy to natural ecosystems. With growing prominence of
ecosystems, a stronger need for collaboration and co-creation beyond traditional
supply chain networks is arising—including co-innovation amongst a diverse set
of loosely coupled partners. Research in service science and on open innovation
capture the topics of collaboration in systems and joint innovation, but still, open
innovation research uses to focus on mainly firm-centric aspects of distributed
innovation. The service ecosystems view, adopted by service science research,
provides a means for studying how the co-creation of value is performed in
systems of weakly tied actors.

The purpose of this paper is to broaden the perspective of research in open
innovation and to advance the understanding of open innovation in ecosystems
by combining insights from service science research with the concept of open
innovation. Consequently, this paper stems from four propositions that address
gaps in knowledge related to the understanding of co-innovation in dynamic
ecosystems of multiple actors and, thus, proposes directions for future research.

Keywords: Open innovation - Innovation ecosystems - Service ecosystems

1 Introduction

Today’s world is more connected than ever: social networks connect people all over the
globe [1], companies connect with their customers in co-creation initiatives [2], and the
paradigm of Internet of Things (IoT) connects devices [3]. The notion of people,
organizations or devices being part of a network of interdependent relationships is
described as interconnectedness [4]. Not least because of currently emerging tech-
nologies, a growing tendency towards interconnectedness can be observed: Blockchain
technology—from a technical point a “distributed database, which is shared among and
agreed upon a peer-to-peer network™ [5]—is suggesting a novel way of providing trust
amongst diverse parties in (business) networks. As a technical infrastructure, block-
chain technology enables the formation of service systems, allowing for trusted col-
laboration, and resource integration in a decentralized setting, without the need for an
intermediary. Since all participants of the network are thoroughly connected, sharing a
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common platform, language and understanding, the exchange of information between
the parties is facilitated.

Similar trends can be observed for the current rise of the Internet of Things. As
products and services become smarter and connected, they require a rethinking of
traditional assumptions on business, processes and structures [6]. Products become
components of broader systems. Take popular smart home application systems: Using
geo-fencing technology on the user’s smartphone, the smart home system is informed
that he is leaving his workplace heading home and smart thermostats are beginning to
heat up the temperature. When the smartphone logs into his apartment’s WLAN, the
smart lighting system automatically turns on the light and a verbal command send to
the home assistant ensures that a smart TV is turned on.

These above-mentioned technologies not only connect people, organizations and
devices, they have the potential to radically change the organization structure of
companies and industries. At the heart of this development is the idea of ecosystems
—"“complex relations built into the web of dependencies among [...] different ‘spe-
cies’” [7]—and one finds ecosystems appearing in discussion and commentary on an
enormous range of topics. With the emergence of ecosystems, a stronger need for
collaboration and co-creation beyond traditional supply chain networks will become
obvious [6]. As Moore describes it: “In a business ecosystem, companies co-evolve
capabilities around a new innovation: they work cooperatively and competitively to
support new products, satisfy customer needs, and eventually incorporate the next
round of innovations” [8]. Research-sides, collaboration in systems and joint innova-
tion are topics captured by service science [9], as well as research on open innovation
(OD) [10].

Service science as the study of service systems in which value is co-created within
complex constellations of integrated resources [9] has increasingly embraced a sys-
temic perspective within the last years with a growing focus on value co-creation in
ecosystems [11, 12]. This service ecosystems view constitutes a shift from a focus on
dyadic exchange to various forms of interaction and resource integration including the
highlighting of largely loosely coupled relationships [11]. Distributed innovation
processes with purposively managed knowledge flows across organizational boundary
[13], known as open innovation, are gaining rising popularity among scholars and
practitioners. As the original concept of Ol is firm-centric [14], research in this field has
mainly been focusing on how a single organization can best leverage internal and
external knowledge flows to accelerate its innovation performance. With the trend
towards ecosystems, which is particularly fueled through technological advances,
conventional conceptualizations of dyadic and unidirectional innovation collaborations
no longer adequately describe the dynamic multidirectional processes needed to
innovate within ecosystems.

This paper shall, therefore, provide an understanding of the current research in open
innovation with a focus on (eco)systemically oriented concepts. On this basis, we
propose a research agenda that spans across levels of analysis for open innovation in
ecosystems. To do this, we specifically draw on knowledge on service ecosystems, to
develop a deeper understanding of how service ecosystem actors collaboratively co-
create value in dynamic and loosely coupled relationships.
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The remainder of this paper proceeds as follows: Sect. 2 provides the theoretical
foundations on service (eco-)systems and innovation in such settings. Sect. 3 gives an
overview of research in the field of open innovation with a focus on current studies
stressing an ecosystem-view on open innovation. In Sect. 3, it is discussed, how the
two research streams can cross-fertilize each other and research propositions for the
study of open innovation in ecosystems are discussed. We conclude our research by
summing up our contribution, critically examining limitations and giving an outlook on
future work.

2 Service (Eco-)Systems: A Concept from Service Science

Service science is the study of service systems including the co-creation of value within
complex constellations of integrated resources, and therefore inherently embraces
system thinking. In this context, service systems are defined as value co-creation
configurations within constellations of integrated resources [9]. They are composed of
organizations, people, and technology, and shared information that interact to create
value [15]. Service systems scale up from systems composed of multiple types of
knowledge workers, to enterprise-, industrial-, national- and global service systems
[16].

The notion of the service system is in line with the service-dominant logic (SD-
logic) [17, 18], which provides a theoretical framework for research in service science.
SD-logic postulates that value is always co-created, meaning that value is created in a
mutually beneficial way through resource integration and relationships within and
among service systems. Special focus is placed on resource integration as it is a central
element to value co-creation [11]: Organizations (firms, customers, etc.) exist to inte-
grate and transform e.g. specialized competences into complex services [18].

Starting with a rather narrow view on value co-creation between firms and cus-
tomers, there has been a pivotal shift in the last years, which is triggered by the rising
scientific importance of the SD-logic, to take a broader perspective and to allow for a
more holistic and dynamic approach on value creation, e.g. regarding a more inclusive
configuration of actors [19]. From the former perception of dyadic, bi-directional
exchange between firms and customers, SD-logic has evolved to consider interactive
processes among various entities, including different types of stakeholders (e.g. gov-
ernmental actors). In this context, Vargo emphasizes actor-to-actor approaches
regarding value co-creation relationships, instead of distinguishing between B2B or
B2C relationships [20]. This zooming out has also resulted in a major turn towards an
(eco-)system orientation. Service ecosystems, can be defined as “relatively self-
contained, self-adjusting system[s] of resource-integrating actors [which] are connected
by shared institutional arrangements and mutual value creation through service
exchange” [19]. A service ecosystem, thus, consists of mainly loosely coupled, value-
proposing social and economic actors, that co-produce service offerings, engaging in
mutual service provisioning and co-creation of value [21].

This new view on services accounts for the complex and dynamic nature of social
and economic systems consisting of a diverse set of stakeholder (e.g. firms, customers,
government entities), in which interaction and resource integration occurs [11, 21].
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With the concept of institutions, SD-logic also emphasizes, how social contexts
influence and are influenced by service ecosystem actors in the value co-creation
process [11]. Institutions can, therefore, be interpreted as social norms and common
rule systems, serving as a means for coordinating and governing interactions [11, 19].
As coordination mechanisms, they facilitate some forms of co-creation, e.g. tasks and
relationships which are in need of a formalized setting, while potentially constraining
other co-creation activities [22].

Traditionally, service research can be divided into streams of different view points
on service innovation [23]. Whi