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Abstract

Stimulated by an ongoing digital transformation,
companies obtain a new source for digital service
innovation: The use of personal data has the potential
to build deeper customer relationships and to develop
individualized services. However, methodological
support for the systematic application of personal data
in innovation processes is still scarce. This paper
suggests a comprehensive approach for service design
tools that enable collaborative design activities by
participants with different data skills to identify new
service opportunities. This approach includes the sys-
tematic development of customer understanding as
well as a process to match customer needs to existing
personal data resources. Following a design science
research approach, we develop design principles for
service design tools and build and evaluate a service
opportunity canvas as a first instantiation.

1. Introduction

In novel data-rich environments [1], a wealth of
personal data emerges via smart devices, social media,
or various application systems of the enterprise eco-
system [2]. Stimulated by the ongoing digital transfor-
mation, personal data become a decisive factor for ser-
vice innovation and the design of data-driven services.
Yet, the general understanding of how services can be
designed from data still develops. Although compa-
nies are eager to “cash in” on their data [3], they still
lack the comprehensive knowledge of how to fully
take advantage of data and analytics to expand their
portfolio with data-driven service offerings [4, 5].

On the way to more human-oriented value
co-creation, the emphasis on personal data strengthens
customer-centered service innovation processes [6-8].
Organizations can leverage personal data to build
deeper customer engagement and to provide custom-
ers with contextual, individualized services [2, 9, 10].
However, transforming data into value represents a
challenging task: It requires cooperation between
cross-disciplinary stakeholders which is often hin-
dered by communication barriers between data spe-
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cialists and domain experts with different data exper-
tise [11-13]. Including personal data in innovation
processes is also complex: Organizations are required
to comprehend the variety of customer touchpoints
and data sources, where an immense amount of data
on customer identities, preferences, and behavior are
located [2, 14]. They must consider privacy regula-
tions and security concerns [15], as well as the active
role of the customer to co-create value by sharing val-
uable information [16, 17]. Therefore, researchers
have raised the legitimate question of how personal
data can be adequately systematized by design in the
conception of new services [6, 9]. Similar to the con-
cept for privacy by design [18], this signifies the pro-
active and systematic consideration of personal data
already in the design stage of novel services. But while
the research interest in data-driven service innovation
has been constantly growing [19, 20], there is still a
lack of academic work focusing particularly on per-
sonal data [6, 10, 21].

Service design takes a human-centered, multidis-
ciplinary perspective and has the potential to foster
service innovation processes in organizations [22-23].
The discipline guides the exploration, conceptualiza-
tion, and evaluation of new service ideas [24, 25] and
strengthens collaborative, cross-disciplinary design
activities by means of various methods and visual
tools. By taking advantage of personal data in innova-
tion processes, valuable customer insights can be de-
rived in the exploration phase and simultaneously con-
verted into information that is useful for the service
creation itself [22, 26]. For this purpose, relevant
“data-need fits” must be identified on how personal
data can specifically help customers to achieve their
personal goals [10, 14]. We refer to this crucial step of
identifying and matching customer needs with data-
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Figure 1. Research focus in the service inno-
vation process, adapted from [24].
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based value propositions as service opportunity iden-
tification, the stepping-stone between the early explo-
ration phase and the conception of new services (cf.
Figure 1).

The objective of this work is to develop method-
ological support through service design tools for the
systematic use of personal data during the step of ser-
vice opportunity identification. Thereby, we under-
stand service design tools as visual inquiry tools
including methods, frameworks, or templates that as-
sist in service innovation processes [27]. These tools
often serve as boundary objects in collaborative design
activities to overcome communication barriers and to
encourage cooperation [28]. This paper contributes
generic design principles and an instantiation for ser-
vice design tools in the form of a service opportunity
canvas. This initial conceptual knowledge into how
service design tools enable the systematic use of
personal data provide important implications for
1) researchers, for whom they could serve as guide-
lines for the design of new tools, and 2) for the tool
selection by practitioners. Accordingly, we pursue the
following research question to exploit the advantages
of personal data for service opportunity identification:
RQ: How to develop service design tools supporting
the identification of service opportunities by using
personal data by design?

Below, we first outline the background and
related work of our research in Section 2. We then pro-
vide an overview regarding our research design in Sec-
tion 3. Subsequently, we present the design principles
and a possible instantiation of the design knowledge
acquired in an actual artifact in Section 4 and 5.
Finally, we describe the artifact’s evaluation and dis-
cuss its contributions and limitations.

2. Background and related work

2.1. Personal data for value creation

Personal data denote data that can be linked to a
specific person [29] and represent an essential part of
the rising big data resources. Personal data include not
only demographic or contact information of the indi-
vidual, but also refer to behavioral data, such as pur-
chase history or device usage data, that can be associ-
ated with a person. While this type of data has long
been utilized by companies for customer relationship
management or data-driven marketing [30, 31], the ap-
plication of personal data to advance services is still in
its infancy [10, 21]. Traditionally, this source of data
resulted from transactional processes between organi-
zations and their customers. But the rising number of
digital touchpoints and smart devices that people
interact with [2, 32] has led to an increasing number of
digital traces of connected people [10]. Personal data

have transformed into a design material itself [33—-35]
and new types of data-based services emerge, for ex-
ample for personal assistants, content personalization
or self-monitoring services [10, 36, 37]. Yet, the use
of personal data is associated with certain require-
ments: First, deriving comprehensive customer under-
standing mostly requires data aggregation and integra-
tion related to multiple customer interactions [31, 38].
If organizations strive to build up customer under-
standing, an integrated view on the customer’s
individual history is necessary to deduct valuable cus-
tomer insights [2, 39]. Second, personal data at an
aggregate or individual level allow organizations to
create personalized service offerings. But the imple-
mentation of personalized services involves
translating from a customer profile to specific cus-
tomer segments and applying business rules to provide
a variable set of features or service recommendations
[40, 41]. Moreover, valuable personal information can
also be actively provided by the customer itself [16,
17]. Finally, service providers must ensure privacy
regulations as well as data security and need to create
trust when working with personal data [2, 15, 36].
Processes for consent management must be defined to
ensure compliance with data protection regulations
[42]. Consequently, service design tools must not only
provide guidance on how to leverage the potential of
personal data. They also must consider under which
conditions this data can be systematically utilized.

2.2. Service design tools and personal data

Service design has evolved into a holistic, multi-
disciplinary discipline that paves the way for organi-
zations to innovative service solutions [22-23]. The
discipline provides a multitude of visual service design
tools that often serve as boundary objects for coopera-
tion in innovation processes [28], e.g., service blue
printing or customer journey mapping [43-45].
Similarly, the business model canvas represents a
prominent example [27, 46]. Nevertheless, most of
these tools do not focus on the use of (personal) data,
nor do they consider the specific aspects of identifying
service opportunities. Research on methodological
support that integrates data and analytics more deeply
into service design activities is only about to gain
momentum [19, 47].

Relevant work occurred in the fields of data-
driven service innovation or business modeling: On
the one hand, a few tools support in the inspiration
phase to understand available data assets as an im-
portant resource for new services. This work includes
the data canvas [14], the data collection map [48], data
service cards [49], the data sphere [50] and customer
data mapping [51]. The data collection map and cus-
tomer data mapping also assist in deriving customer
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knowledge based on (personal) data, but they do not
match the resulting customer understanding with the
design of value propositions. On the other hand, first
service design tools apply a structured process in
assessing available data and matching this data to a
specific use case or value proposition. The data insight
generator [52] and the data value map [53], for exam-
ple, strive to generate appropriate fits between busi-
ness value propositions and available data resources.
For this purpose, they systematically align this process
with necessary data governance aspects and analytical
activities. The deduction of customer understanding,
or specific customer needs is, however, not the pri-
mary focus of these tools. Instead, the data product
canvas [47] explicitly incorporates customer needs
and challenges as an important prerequisite for work-
ing out data products based on analytical methods.
Poppelbul and Durst [54] develop the smart service
canvas as a tool for the design of smart services. They
specifically point to the analysis of customers’ tasks,
context and pains and strive to help companies to ana-
lyze their data. By means of the visual structure, the
tool aligns customer needs with available data re-
sources to develop data-driven value propositions. But
both tools miss the capability to build additional
knowledge about the user solely based on the resource
of personal data itself. In contrast to these tools, the
data innovation board [13] achieves both: the analysis
of data resources to deduct customer insights and the
matching of data resources with relevant customer
needs. Yet, it does not highlight the specific require-
ments of personal data and ignores, for example, the
potential of personalization.

Only a few approaches particularly focus on per-
sonal data: Maglio and Lim [6] discuss classifications
of data sources and applications as possible starting
points for the design of customer-centered services.
Kim et al. [21] describe a way using customer behav-
ior data to improve understanding while simultane-
ously extracting valuable information content for new
services. Lim et al. [10] model a process to analyze
customer process data and to identify new opportuni-
ties for customer value. Other examples are the work
of Zheng et al. [55], who focus on user profile, behav-
ior, and feedback data, or Berendes et al. [56] who an-
alyze data-driven customer journeys at the contact
points of the customer. But these approaches neither
address personalization as an important value driver

nor specific requirements of personal data processing.
Overall, existing approaches miss out on guiding a
systematic identification of service opportunities
based on personal data. Consequently, more research
is required to derive the expected benefits from per-
sonal data for service design endeavors.

3. Overview of the DSR project

The objective of this paper is to develop concep-
tual knowledge for service design tools to provide the
basis for a more effective service opportunity identifi-
cation enabled by personal data. For this purpose, we
choose a Design Science Research (DSR) approach as
the overarching research paradigm. DSR has proven to
be an effective and legitimate paradigm in information
systems allowing mediation between practical require-
ments and theoretical concepts during the research
process [57]. Following Hevner [58], a structured ap-
proach consisting of three inherent research cycles
forms the basis for the research design. A rigor cycle
ensures that existing work is integrated into the
research project by providing a comprehensive
knowledge base. A relevance cycle links the research
to the practical context of the application domain, thus
eliciting requirements for the research activities from
practice. The design cycle takes advantage of the find-
ings of the previous cycles and enforces the design and
evaluation of an artifact to solve the addressed
research problem.

Following this three-cycle view (cf. Figure 2), we
start by building awareness of the underlying practical
problem. For this purpose, initial exploratory inter-
views serve as a starting point and provide first empir-
ical insights. These interviews with IT architects, data
strategy consultants, and service operators were con-
ducted within the context of a previous research pro-
ject [59]. The interviews are used to develop a first un-
derstanding of the practitioners’ general approach to
innovating services based on data and analytics and
the problems they encounter. In total, eleven inter-
views which last 50 minutes on average provide a pro-
found basis to this end [59]. In the second research
cycle, we review existing literature on service design,
data-/analytics-based services, and business modeling,
which we identified as fruitful streams we could con-
sider deducting relevant conceptual knowledge for our
research. Based on the insights from both the explora-
tory interviews and the review, we formulate design
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'Figu're 2. Overview of the DSR approach adopted from [58].
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principles (DPs) in the design cycle that should be fol-
lowed when investigating the design of a possible ar-
tifact [60]. In this sense, we interpret the respective
DPs as a general means to provide guiding knowledge
for creating instances of service design tools support-
ing service opportunity identification infused by
personal data [27]. These DPs are subsequently
utilized to derive first conceptual components and to
prototype a particular instantiation in a canvas-based
artifact. As knowledge for designing service design
tools to support service innovation activities still de-
velops [22, 61], we choose an iterative three-step eval-
uation approach and triangulate a mix of different
methods to continuously improve our design
knowledge and the created artifact via reflection and
incremental refinement [60, 62]. First, we conduct
thinking aloud interviews [63] combined with a focus
group analysis. Second, we interview six domain ex-
perts to assess the DPs and conceptual components of
the canvas. Based on these learnings, we iteratively
adapt the conceptual knowledge and develop an
ontology that seeks to visualize the relationships of the
concepts in-use [64]. We then improve the design and
instantiate a revised canvas that is assessed in a third
evaluation episode by means of user workshops.

4. Conceptualization of design principles

The design principles (DPs) intend to contribute
to the nascent field of personal data usage and repre-
sent prescriptive statements for creating instances of
service design tools [65]. First empirical insights from
the exploratory interviews and theoretical knowledge
of the respective academic fields lead to the formula-
tion of first tentative DPs. Following the schema of
[66], we define the context and key users for all DPs,
i.e., the use of service design tools in collaborative de-
sign activities. Key users are participants with differ-
ent organizational backgrounds and a varying level of
data skills. The objective is to identify new service
opportunities by systematically using personal data by
design. In the following paragraphs, the DPs are
formalized and instantiated in a canvas-based artifact.

Related work emphasizes the need to explore,
conceptualize and design services from a data-driven
perspective [13, 66]. Service design should
embed the language of data [6] and integrate data as
the key working principle during the design process.
Similarly, the insights from our interviews highlight
that data centricity is essential and not yet central
enough in the work of service design teams [59]. How-
ever, service design represents a human-centered dis-
cipline [22] so that tools must integrate both the cus-
tomer-centric and the data perspective [6, 13]. Thus,

we define the first DP1: Service design tools should
combine data- and customer-centric perspectives.

By criticizing traditional means of qualitative re-
search methods, researchers insist that available per-
sonal data should be used more intensively to remove
‘guess-work” from service design [6, 22]. Service de-
signers aim to understand customers’ desires, needs
and their individual logic and personal data holds the
key to gain valuable insights to improve this under-
standing. Yet, as the exploratory interviews reveal,
extracting this information from personal data is by no
means trivial, especially if the data expertise of the
team remains limited [59]. To this end, tools should
help explore how data can describe the situation of the
customer and how this data can be translated into val-
uable customer insights [21, 23]. Accordingly, we for-
mulate DP2: Service design tools must support on how
to use personal data as an additional source of explo-
ration to improve customer understanding.

Companies should establish a process of matching
available data resources with user needs [14]. This
process can help practitioners reduce the uncertainty
perceived by our interviewees about what they should
focus on when designing data-driven services [59].
After analyzing and understanding available data
sources in detail, organizations must creatively think
of new ways data can contribute to pain points and in-
dividual objectives of the customer [13, 14]. Thus, the
identification of data-need fits [14] represents a prom-
ising approach to incorporate available personal data
to create opportunities for new customer-facing value
creation. Additionally, service personalization repre-
sents an important aspect of the service value chain
[42, 67] so that a systematic process should incorpo-
rate this potential as well. Therefore, tools should fulfil
the following DP3: Service design tools should sup-
port the matching process between identified customer
needs and available personal data to create personal-
ized value to customers.

Visual inquiry tools are nowadays promising
means of service design. They have demonstrated their
success in collaborative innovation processes by cre-
ating a basis for collaboration where team members
can use their diverse knowledge and experiences [64].
Tools must provide a shared visualization so that par-
ticipants can all “refer to the same structure of the
problem” [64, p.404]. Similarly, the respondents un-
derline that a shared understanding in collaborative
teams is a key to success in designing data-driven ser-
vices [59]. Moreover, they must enable participants to
communicate about data regardless of their level of
data literacy [13, 52] and must strengthen creativity to
think in different directions of data as a design material
[36, 50]. Visual representation provides a way to make
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personal data visible and accessible to enforce
creativity for new service concepts [34, 68]. Instead of
looking at data records and operational details, service
design tools should focus on data use cases [68].
Hence, we specify: DP4: Service design tools should
foster creativity for the use of personal data by provid-
ing a visual template.

5. Designing a service opportunity canvas

To incorporate customer-centric thinking into the
new artifact, we start the design process with relevant
dimensions of the service concept (DP1). Service con-
cept development is grounded on a strong customer
orientation [69]. We are guided by the grounding aca-
demic work of Goldstein et al. [70]. Goldstein empha-
size the significance of the service concept as a critical
step in the service design and development process by
representing the mediating element between customer
needs and an organization’s strategic intent. Following
their work, the service concept contains key elements,
such as (1) the organization’s objectives, (2) the what
to deliver (value propositions), (3) the how to deliver,
and (4) the identification of customer needs. To
manage the “how” of a respective service, the service
concept should consider the input resources for the
service implementation (e.g., people, technology, data,
processes), and the service value outputs including the
service encounter at relevant channels. Moreover, to
incorporate additional analytical dimensions describ-
ing the transformation from data into insights, we take
advantage of key dimensions of taxonomies related to
analytics-based services or data-driven business mod-
els, i.e. (1) analytics, (2) portfolio integration, (3) ser-
vice user role [71]. In consideration with DP2 and
DP3, we add concepts to specifically refine customer
understanding when working with the canvas. In line
with relevant service literature, we highlight the neces-
sity to comprehend customer processes in detail [7, 10,
72]. Moreover, the concept of customer context [8, 73]
is integrated to describe the situation of the customer
(e.g., family situation, possible preferences) and to
collect explorative ideas of how to generate customer
insights based on personal data. In correspondence
with DP3 we integrate the component of personaliza-
tion [40, 41]. These theoretical concepts represent ini-
tial conceptual knowledge to work out the design
space for service design tools and their components
[27, 64]. To meet the requirements of DP4, we design
the artifact as a canvas and arrange the conceptual
components in a visual structure.

A preliminary tool has been designed as a first
prototype and applied in a first evaluation setting. A
second evaluation episode is conducted to concretize
the conceptual knowledge for the intended solution
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Figure 3. Ontology for service opportunity
identification enabled by personal data.

space and to build an ontology following the work of
Avdiji et al. [27, 64]. The resulting ontology in Figure
3 describes the main concepts and their relationship to
each other. Based on the evaluation results and the on-
tology, we revise our prototype artifact and adapt its
first structure and layout. The revised canvas is pre-
sented in Figure 4: As proposed by the interviewed ex-
perts, the canvas components are structured along the
phases of inspiration, ideation, and implementation of
the design thinking process [25]. These phases are
established in innovation activities and are considered
as suitable to describe the entry points for the system-
atic application of personal data: The first vertical
building block describes the exploration of customer
understanding: Inspiration-wise, personal data support
the generation of customer understanding by provid-
ing insights to understand customer needs, processes,
and further knowledge of the customer’s situation.
Participants should start with already assumed cus-
tomer needs, e.g., based on surveys, market reports, or
personas. Afterwards, participants describe how per-
sonal data can be utilized to provide insights regarding
customer processes and derive customer context by
aggregating existing data, e.g., preferences, practices,
or routines as this can additionally help to understand
further customer needs. The third component explic-
itly emphasizes the role of analytics in building cus-
tomer understanding. Here, participants can gather
ideas how analytics can be utilized for generating or
validating concrete hypotheses that describe customer

Inspire: Customer
Understanding

Ideate: Customer Value

Implement: Service

Customer Needs

Which hypotheses exist
related to customer needs?
.9, via surveys, customer
feedback, market reports

Analytics

How can available data and
analytics create new value for
the customer? e.g., via
descriplive, diagnostics, pre-
dictive or prescriptive analytics

Internal & External
Resources

Which resources are required
for the service provision? e.g.,
data, people, processes,
technology

Customer Processes &
Context

How can available personal
data describe the customer by
looking at processes and the
context of the customer?

Personalization

Can available personal data
be used to personalize the
service?

Personal Data
Requirements

What needs to be considered
related to the use of personal
data? e.g., privacy, customer
permission to use data, efc.

Analytics

How can analytics support to
build up customer
understanding, e.g., by
generating or validating

hypotheses?

Service Interaction
Which are relevant service
channels? Does the customer
consume the service directly
or is a service employee
involved?

Portfolio

How can the service be
offered? Single service or a
service wrapped around a
product

Figure 4. The service opportunity canvas.
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needs for the service design process. In the second ide-
ation block, ideas for value propositions in the form of
data-need-fits are collected: The first component in-
vites participants to collect ideas on how data and an-
alytics can create customer value to meet the respec-
tive customer needs. Moreover, the component per-
sonalization serves for the collection of approaches on
how the service can be specifically individualized. Fi-
nally, this building block contains the component of
service interaction at the service encounter. To reduce
complexity, we combine the fields service channels
and the service user role into this component whereby
the service user role stands for the customer’s role in
the service provision process, i.e., self-service role vs.
interaction with a service employee [71]. In the third
building block for service implementation, resources
consist of internal or external processes and people,
but also other data sources that are not related to the
customer. Furthermore, we include the component re-
quirements to address the legal and ethical obligations
associated with personal data, e.g., to implement pri-
vacy protection measures, data security aspects and
consent management [15, 18]. Finally, participants
should reflect on how value propositions can be inte-
grated into the existing portfolio and how these deci-
sions affect requirements and resources that are related
to the use of personal data.

6. Evaluation

6.1. Evaluation approach

We design a three-step evaluation approach (cf.
Table 2) to gain feedback for the design knowledge
and the artifact’s contribution in mainly artificial and
formative evaluation settings. We choose a criteria-
based evaluation approach following DSR and intend
to examine 1) the relevance and utility of the artifact,
2) its functionality and 3) the understandability of the
terminology in all evaluation episodes [60, 74, 75]:
For the first evaluation episode, we apply the thinking
aloud method embedded in a focus group analysis.
Originally developed for product-centered usability
testing, the thinking aloud method has become a valu-
able technique in DSR for evaluating users' perception
and use of visual inquiry tools [52, 63, 76]. For its ap-
plication, we invite a multidisciplinary service design
team consisting of six participants currently conduct-
ing a project on digital service innovation. Following
a brief explanation of the procedure, the participants
are separately asked to read and talk loudly about their
understanding of the artifact’s components and share
their thoughts on how they would answer each ques-
tion included in the artifact. We record each interview
to generate systematic interview protocols. Next, we
set up and moderate a group work followed by a semi-

structured focus group interview [77] to get feedback
related to our defined criteria. For the second evalua-
tion episode, semi-structured interviews with domain
experts at the intersection of service design, CRM, and
business innovation are conducted. In a standardized
procedure, we asked them to construct the relationship
between the components and their logical sequence.
With the aid of certain guiding questions, we then dis-
cuss the DPs as the conceptual foundation. We inte-
grate the generated knowledge and assess the iteration
of the artifact in a third evaluation episode. Here, we
organize two separate user workshops and a subse-
quent semi-structured interview with additional mar-
keting and data experts. Thereby, the evaluation
criteria serve as the predetermined guiding question to
obtain systematic feedback. The evaluation settings
are conducted in different application domains: The
first one takes place in an automotive setting. The user
workshops focus on a business intelligence service,
and specific restaurant services. All evaluation epi-
sodes are recorded and transcribed to generate inter-
view protocols for the analysis.

Table 1. Overview of evaluation episodes.

Episode Participants

1. Thinking 6 Participants: Graduates from the
aloud inter- course “Service Design Thinking” with
views & focus | diverse backgrounds (e.g., engineering,
group analysis | marketing, service design)

2.Semi- 6 Experts: Service design professional,
structured director co-creation & innovation, ser-
expert vice designer for business innovation,
interviews business modeling expert, CRM con-

sultant, CEO customer data platform

3. User work- | 5 Participants: CTO data products,
shops product owner, UX designer, two data
product specialists

4 Participants: Data scientist & data
coach, senior user experience re-
searcher, senior marketing expert, CEO
of a start-up for digital services

6.2. Findings

Relevance and utility. The evaluation results
suggest the utility of the artifact in approaching per-
sonal data for service opportunity identification. Inter-
viewed experts underline that the use of data in service
design represents an abstract and complex problem.
They emphasize the lack of methods and tools in ser-
vice design — limiting their ability to leverage (per-
sonal) data for their activities. The systematic consid-
eration of personal data is described to require a radi-
cal rethinking of the discipline but is perceived as a
valuable approach as it additionally supports user-
centric thinking. Service designers currently start with
hypotheses and collect qualitative data, e.g., from lead
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users to evaluate them. The consideration of existing
personal data in advance is not embedded in existing
processes so that assistance on how to use personal
data (DP2/DP3) is perceived as highly valuable. Ex-
perts highlight that existing customer relationships
should be analyzed to identify new business opportu-
nities and that companies often are not aware of their
data treasure. Likewise, the participants of the evalua-
tion episodes underline the need to combine data and
user-centric perspectives for data-driven services
(DP1). However, they emphasize that it is essential to
start with the customers’ needs and situation first
(DP2/DP3): Customer needs should be known in ad-
vance before tapping into the resource of personal
data. Even though personal data offer massive oppor-
tunities to deduct promising customer insights, service
design experts particularly insist that an initial under-
standing of relevant needs must be in place before an-
alyzing data resources. Furthermore, they add that es-
pecially in traditional service-orientated industries,
such as the restaurant industry, the combination of
both perspectives can lead to a new level of services.
The deployment of a visual template in the form of a
canvas is appreciated in all evaluation episodes to cre-
atively brainstorm in different directions and to spark
collaborative thinking (DP4).

Functionality. All in all, the participants from the
focus group analysis and the user workshops are satis-
fied with their results and the members agree that the
artifact helps them identify different service opportu-
nities. During the sessions they develop tangible ideas.
In the automotive application setting, the workshop re-
sults, for example, in a personalized maintenance ser-
vice based on driving behavior data, an approach for
vehicle diagnostics, or an automatic status report for
customers during repair work. Furthermore, the work-
shop in the restaurant setting leads to an automatic free
table alert service, mobility services around the restau-
rant visit, or individual menus or even long-term diets
based on the guest’s weight and health condition. This
output is valued by the participants as satisfying, and
as a sound basis for the development of a more precise
design concept. However, the participants from the
first focus group analysis point out that specific in-
structions should support the participants during the
development process and that the focus on data-driven
services should be clear from the beginning. They sug-
gest that participants should start with a goal before
tapping into the world of personal data. After the revi-
sion of the canvas, the participants of the final user
workshops appreciate the guided process of the iter-
ated canvas to systematically work on service oppor-
tunities in a relatively short time and consider that the
canvas poses good guiding questions in a structured

way. Additionally, they positively report that the can-
vas supports participants in easily connecting and
combining available input to create something new.
For further improvements, some participants suggest
that a funnel-centric approach is necessary to concre-
tize the brainstormed service opportunities in the
second column to further refine those in the last imple-
mentation part.

Understandability. Besides the structure, the it-
eration of the artifact strives to increase the under-
standing of the canvas. For example, the previous field
analytics type including its subcategories was not per-
ceived as intuitive to service designers and required
further specification. Similarly, the field service user
role was not understood due to unclear terminology.
After these amendments, the canvas is assessed as
more intuitive, but some participants add that exam-
ples are required to explain the partial abstract naming.
Moreover, they admit that a moderator is still im-
portant to go through the canvas in a group setting as
the canvas is (still) not self-descriptive.

7. Conclusion and future work

While organizations increasingly possess per-
sonal data as a source for meaningful, innovative ser-
vices, they require assistance in how to tap into this
new field. This research relates to academic calls to
specifically focus on personal data when designing
new services [6, 9] and provides initial design
knowledge for visual service design tools in collabo-
rative innovation settings. This work contributes to the
body of knowledge on the systematic development of
data-driven services using visual collaboration tools
[e.g., 13, 52, 54] and complements the perspective on
personal data and its peculiarities. By integrating a
data-centric perspective deeply into service design ac-
tivities, this work also provides interdisciplinary
knowledge contributions for the service design disci-
pline as requested by [22,61]. For this purpose, we in-
troduce initial DPs and an ontology to design individ-
ual instances for the respective class of service design
tools. The results confirm the initial design knowledge
to specifically incorporate the characteristics of per-
sonal data into the design process of service opportu-
nities and offer valuable input for future research and
the design of visual tools. The conducted research cy-
cles indicate that personal data offer different entry
points that need to be aligned by service design tools.
Different research directions and organizational roles
reflect these perspectives on how to apply personal
data. On the one side, personal data are used for explo-
ration purposes to build a deeper understanding of the
customer and his needs, e.g., from social media plat-
forms [78]. On the other side, the data is seen as a new
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commodity, which itself is the design material for new
value propositions [4, 34]. Similarly, our research con-
firms that service designers and experts in data man-
agement still operate in separate worlds regarding the
use of personal data. However, this paper emphasizes
that this “clash of clans” needs to be unraveled by ap-
propriate visual tools. Kurtmollaiev et al. [79] describe
the far-reaching effects of service design practices on
organizations that can lead to significant changes in
mindsets and routines. The use of the intended service
design tools has the potential to align different per-
spectives in organizations by bringing data experts and
innovators closer together. Second, we provide a first
instantiation for service design tools systematically us-
ing personal data by design. The artifact itself can be
applied in organizational innovation initiatives.
Thereby, the canvas is applicable in the early innova-
tion phase together with other service design tools,
e.g., customer journey mapping. Finally, the DPs can
offer first assistance for practitioners for the selection
of appropriate tools.

Even if the first research cycles generate valuable
knowledge for iterative improvements of the artifact
and design knowledge, the evaluation provides early
empirical results that need more confident and rigor-
ous justification [64, 80]. First, the artifact requires
further assessment: Future research should focus on
summative, naturalistic evaluation settings in collabo-
rative groups to gather more data in real-world set-
tings. Subsequent evaluation episodes should take
place in different industries to demonstrate the feasi-
bility of the artifact across organizations and should
assess the advantages of the artifact compared to other
tools. Moreover, the DPs should be further refined and
generalized by other researchers to apply the DPs re-
lated to different artifacts and to compose design
knowledge from multiple perspectives [80]. Further
points of consideration for conceptual knowledge are,
for example, the categorization of data-driven services
[49], or the role and integration of service network
partners to exchange valuable data of the customer.
Moreover, the aspect of data ownership and privacy by
design should be analyzed in more detail. This in-
cludes the questions of (1) how deeply a privacy by
design approach should be already integrated at the
stage of service opportunity identification, and (2)
whether organizations should finally own personal
data or if the customer holds, manage, and actively
share their data for service co-creation [15,16].
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