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Abstract. Since the field of service engineering emerged in the late 201" century, the service
industry has undergone drastic changes. Among the reasons for these changes is the increasing
digitalization, which has made it difficult for companies to successfully develop new service
offerings. While numerous service engineering models are available to provide guidance during
the design of new services, many of them cannot keep up with the requirements of today’s eco-
nomic environment. The present paper examines the requirements that service engineering mod-
els need to meet in order to be suitable guidelines for the digital age. To this end, the introduction
illustrates how digitalization has changed the service industry. Afterwards, selected service en-
gineering models and related norms are presented. Finally, a set of requirements for modern ser-
vice engineering models derived from best practices from recent years is introduced.
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1 Introduction

Since the 1990s, service engineering has established itself as a systematic process for
the development of services. As a strategic and creative process that aims at designing
and implementing services and individualized solutions in a model-based way, service
engineering is to services what product planning and development are to physical prod-
ucts. Among the overarching goals of service engineering are an efficient service de-
velopment and a high level of service quality. Therefore, service engineering promises
a competitive advantage and an increase in quality and customer satisfaction [1, 2].
Various service engineering models and related norms have been published over the
course of the past decades. Service engineering models aim at supporting companies in
developing successful service offers by providing a course of action that companies can
follow in the development process, and many of them have proven their value for the
development of services in the past. However, the service industry has changed signif-
icantly during the last years. One major factor contributing to this change is the ongoing
digitalization, which has created a variety of new challenges. It has drastically changed
the way services are created and delivered [3, 4], and lower barriers of entry have paved
the way for stronger competition and an overall increased supply [5]. Companies must
therefore differentiate themselves from competitors by continuously delivering innova-
tive solutions that speak to the individual customer needs.

As an effective tool to achieve this goal, digital services and smart services in par-
ticular have gained significant importance in recent years. Smart services can be defined
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as individualized combinations of physical and digital services that generate added
value for providers and customers and offer demand-oriented value via digital plat-
forms. They are based on smart products, which are connected to the internet, interact
with their environment and gather environmental data. The collected data sets are com-
bined with other easily accessible information and processed into so-called smart data,
based on which smart services are designed [6]. In this digitalized economic environ-
ment, many companies struggle to develop successful digital services. This is partly
caused by the lack of service engineering methods that are suited for this task [7], as
many old models lack the flexibility that is required to keep up with the dynamic of
today’s market. The increasing share of digital components in service engineering re-
veals deficits in the direct application of classical service engineering methods to smart
services. Thus, the development of smart services requires a new service engineering
process that can quickly adapt to evolving customer needs, is efficient, requires little
resources and is centered on the customer and the value it can create through data in-
sights [8, 9]. The present paper suggests a list of requirements that service engineering
models need to fulfill to succeed in today’s economic environment. Before these re-
quirements are presented, however, the following section provides an overview of se-
lected service engineering models and norms that touch upon the topic of service engi-
neering.

2 Selected service engineering models and related norms

Numerous service engineering models have been published in the past. They prescribe
a course of action that serves as a guideline for the development of new services and
usually consists of phases that represent a high-level outline of how the model is struc-
tured and describe an overarching goal for each stage of the model. Each phase can
comprise various activities that describe the individual tasks the company needs to com-
plete to fulfill the phase’s goal. [10] There are three main types of service engineering
models. The first type is the linear model in which each development phase builds on
the previous one. While these models benefit from their simplicity and transparency,
their one-track direction leads to a lack of flexibility and adaptability. The second model
type is the iterative model, in which the individual development phases are meant to be
repeated several times. With each iteration, a finer concept of the service is developed.
This approach offers quick results and a flexibility in correcting mistakes; however,
maintaining an overview of tasks fulfilled requires a high level of coordination. The
third type is the prototyping model, which focuses on the early development of proto-
types that can be tested with customers and improved based on customer feedback. Pro-
totyping ensures a strong customer orientation although it demands a high level of com-
plex coordination among all parties in order to function properly. [7, 11, 12]

Apart from service engineering models, numerous norms touch upon the subject of
service engineering directly or indirectly. Table 1 provides a short overview of German
and international norms related to the service engineering process and of selected ser-
vice engineering models. Due to the limited scope of this paper, these cannot be ex-
plained in detail. For further information, please refer to the sources listed in Table 1.
Many of these norms and models have proven to be valuable aids for the development



of services in the past. However, a majority of the available models are not compatible
with today’s market situation, as they are too complex and require excessive resources
and development time before initial results can be produced and tested for value [8].
They are often inflexible and thus unsuitable for most fields of applications today [32].
Researchers and companies alike agree that existing models must catch up with the new
requirements for creating innovative service solutions. The next section explores what
requirements a model needs to fulfill in order to be suitable for today’s market.

Table 1. Selected service engineering models and related norms

Models Related norms
e  Scheuing and Johnson’s linear model (1989)[13, | e DIN Fachbericht 75 [20]
14] e ISO/IEC 15940:2013 [21]
e  Edvardsson and Olsson’s linear model (1996) [15] | e«  DIN ISO 9004-2:1991 [22]
e  Ramaswamy’s linear model (1997) [16] e DINPAS 1082 [23]
e Jaschinski’s iterative model (1998) [17] e DINPAS 1094 [24]
e Liestman’s iterative model (2002) [18] e DINPAS 1091 [25]
o Bullinger and Schreiner’s circular model (2006) e DINPAS 1014 [26]
[19] e DINPAS 1018 [27]
e  Cernavin’s linear model (2007) e DINPAS 1019 [28]
e Meyer and Béttcher’s approach (2011) [9] e DINPAS 1047 [29]
e Leimeister’s model (2012) [8] e DINSPEC 91310 [30]
e Roth’s approach (2017) e DINPAS 1076 [31]
e  Poppelbuf and Durst’s Smart Service Canvas
(2017)

3 Requirements for modern service engineering models

As explained above, many service engineering models are no longer suitable for today’s
economic environment as they lack agility and flexibility, which calls for the develop-
ment of new service engineering methods. In order to identify requirements for service
engineering models for the digital age, it seems sensible to have a look at methods that
have recently proven their utility and success in practice and to find out what charac-
teristics they share. While no all-encompassing recipe for service engineering has
emerged yet, certain methodologies have established their worth in adding value out of
a specific focal point. An analysis of recommendations from recent literature and trends
in service engineering reveals three main best practices that exhibit proven results in
various industries. These will be discussed in the following paragraphs.

The first best practice found in several recent and successful service engineering
models is user centricity. While a clear focus on customer needs has always been im-
portant in service engineering, it has gained importance in the digital age as customers
have become more empowered through a greater selection of increasingly individual-
ized products. In the sense of customer centricity, an offering is created by integrating
the user into the entire development process and thus co-creating a positive customer
experience. The closer a user is involved in the development process, the more the of-
fering will reflect their needs. Customer ideas can be used to create a first prototype,



which is then presented to the user for testing and feedback. This is repeated in as many
iterations as needed until the prototype and user expectations are matched. This ap-
proach requires an extensive collection and analysis of data concerning customer satis-
faction and experience, but it also allows for a high degree of customization. [33-35]
The second best practice is the utilization of service ecosystems. Services are nor-
mally not developed and implemented by a company alone but through a collaboration
of a multitude of actors and resources. Service ecosystems can be defined as “relatively
self-contained, self-adjusting system[s] of mostly loosely coupled social and economic
(resource-integrating) actors connected by shared institutional logics and mutual value
creation through service exchange” [36]. They provide a fertile environment for com-
panies to innovate and realize challenging ideas as they enable them to partner with
actors that can complement and expand their own resources. Today, digital infrastruc-
tures allow for more diverse actors and more resources to be integrated in a service
ecosystem, which cultivates value co-creation on an immense scale. In a service eco-
system, all actors should be empowered by gaining access to the various ecosystem
assets and infrastructures. That way, companies can tap into a wealth of resources that
a service designh model can develop into an innovative service offering. [4, 36, 37]
The third best practice can be described by the term ‘agile’. An agile mindset in-
volves a quick and flexible development process, is customer centric and collaborative
in nature as cross-functional teams are brought together. Moreover, it is output oriented
and entails constant reflection on previous work to identify shortfalls. In addition, the
agile mindset is efficient in its use of resources [38, 39] and enables the design process
to be adapted to changing requirements at any time. Furthermore, it allows for a shorter
time to market. One essential method is the development of a minimum viable product
(MVP), which means that a new offering is created with the bare minimum of core
features that enable sufficient interaction for constructive user feedback. The final prod-
uct is completed after multiple iterations of the MVP feedback loop. Agile approaches

- Constructs fixed feedback channels

allows for the swift development of viable prototypes.

design of service interface.

Requirement Purpose Application Reference
Cocreative Fosters strong relationship with customer and allows for | Early identification of (lead) us- (5. VARGO AND

2 | - Continuous user integration into design process the development of a unique customizable offering with | €rS, representative of larger LuscH 2008;

3 | - Users encouraged, empowered fo innovate and add value | Superior customer value, delivering a competitive ad- :"“"‘Ie‘ "59“5‘ ‘“"d ‘I"E"“;"C' LuscH AND

£ = - ° ional and emotional needs, e.9. | Nameisan 2015;

£ |- Oﬁgnng is individualized fqr different users i vantage. through Design Thinking meth- BILLER AND

& | - Desian of persanal subjective customer experiences ods. Incentivize collaboration by | Wesr 2014:

§ Validated Ensures are with L benefits and RANDHAWA AND
- user needs and expectations. Reduces uncertainty and | Providing development toolkits. | Scermi 2015

S | - Hypotheses constantly tested and aligned with user P ity Integrats user contric KPS into | Prso b

BLAZEK 2014)

Collaborative
- Utilizes internal and extemal resources

Allows company to identify and take advantage of po-
tential synergies and connect with complementary part-

Analysis of actors within the
value network, the services they

compenents, interfaces and soft-
ware languages.

(s. IMMONEN ET
AL. 2016;

£ Offering is designed as service platform ners. Improves resource density and efficiency, promot- | ©ffer and resources they own. MAGLIC AND LiM
£ | - value is created in combination with other actors ing Open and Recombinant Innovation, thereby, in- E;g'ct':s"gg:;g apﬁﬁgf-:fe"&ggfg.m ff‘gﬂ:i“gt;N
@ | - Shares knowledge and removes company boundaries creasing offering’s differentiation and customer value. Jow oth T
§ low others to access and aﬂd_m 2015

it. Integrate offering into solution | RANDHAWA AND
'3 | Digital Pushes company to seek data to be processes for user | system and envision physical SCERRI 2015;
£ | - Integrates complementary data for deriving user insights centered applications. Modularity allows the exploitation | components as medium for of- MEYER AND
E - Exercises multichannel service delivery of existing digital infrastructures and increases compati- | fering additional services. De- BOTTCHER 2011;
@ | - Applies modular architecture in offering's design bilty. sign using standardized digital Luscx ang

Namsisan 2015)

Adaptable Reduces the need for redevelopment and redundancies | Adopting and implementing agile | (s. BeckeT AL

- Pivots to meet changing requirements as changes are directly adapted in next iteration, frameworks such as Serum. In- | 2001; OLsen

- Progresses in iterative consistent development cycles thereby, decreasing time-to-market and leading compet- | tegrating agile and lean mind- | 2015, Res
sets into company culture 2011; GRoLL

- Value continuously measurable during development

Cross-Functional
- Employs multidisciplinary self-organizing project teams.
- Upholds constant communication between all functions

itors. Allows for offering te be scaled more efficiently fo
meetincreased demand.

Crosspollination of knowledge leads to more creative
solutions while team independence fosters creativity
and accountability. Shorter communication paths re-
duce transactional costs and overall development time.

Adopting cross-functional project
teams whose members comple-

reviewed at any time. Aligning
the goals and incentives for all
team members_

2017, RiIcHTER
AND TSCHANDL

o | Lean Increases resource utility and reduces development ment each other and are af- 2017;
%, | - Output oriented, adopting rapid MVP prototyping cycles time.. Aligns the design process towards the swift devel- | forded the necessary resources. | LaggrTh-
< | _ Prioritizes working prototype over thorough documentation | Opment and testing of profotypes to achieve earlyang | FOStering a cuilure of experi- Cocca AND
9 prototyp 9 mentation and entrepreneurism. | Meiren 2017
- Prioritizes creating measurable customer value | superior customer value. Defining measures and KPIs for | Steve BLank
success that can monitored and | 2013)

Fig. 1. Requirements for modern service engineering models




also tend to follow the lean mindset, which includes a reduction of waste and aims to
achieve more with fewer resources, including time and information. [40, 41]

The requirements resulting from these best practices, their purpose and suggestions
for their application can be found in Fig. 1. For further information, please refer to the
references listed in the table [2, 9, 36-50].

4 Outlook

Even though the present paper has argued that many existing service engineering mod-
els are no longer suitable for today’s economic environment, it is worth mentioning that
some promising models that incorporate the requirements listed in Fig. 1 have already
been or are currently being developed. Among these are Smart Service Engineering
[51], Multilevel Service Design [52] , Design Thinking for Industrial Services [53] and
Recombinant Service System Engineering [54]. Whether these models will prove their
success in practice in the long run remains to be seen.
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