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Abstract
Background: Health services are often characterised by the complexity of their delivery
due to a large number of actors involved in these services. These actors have domainand role-specific knowledge, but their tasks are often intertwined, not only
interdepartmentally within an organisation, but also across other organisations. The
complexity of delivery of health services increases when eHealth technologies become
integrated; the involvement of more people and systems necessarily results in more
activities between them. Earlier studies have reported that there is a huge gap between
customers and service providers in terms of the perceived quality of the service
experience. Investigating what challenges service providers experience when attempting
to understanding services, and how they can improve their understanding of the
complexity of the services, might contribute to improved service development and
evaluation in healthcare. This investigation proposes the use of service design, a holistic
approach to innovating services, which supports service development and evaluation
using various methods and tools.
Objective: To address the delivery gap between service providers and service customers
by offering service providers tools and strategies that enable them to better understand
the complexity of their services.
Approach: This dissertation presents interpretive research in three parts, all of which
share an explorative and stakeholder-centred approach. In the first part, exploratory
research was undertaken to investigate the challenges experienced by service providing
organisations when attempting to understand services. In the second part, an
instrumental case study was undertaken to identify the key components of services in
healthcare. In the third part, an experiential learning model was applied to explore how
a visual language can support an understanding of the complexity of healthcare services.
This part of the thesis drew on visual language theory, information visualisation, and
communication theory as well as the visual language developed in the VISUAL project
(visualproject.org). A total of seven studies were implemented, employing the following
methods: customer journey mapping, observation/shadowing, focus group discussion,
document analysis, interview, questionnaire/survey, and usability test.
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Results: The research found the need for better ways to describe and document service
processes, especially within service providing organisations. The research also enabled
the identification of key components of out-patient services in terms of regular and
electronic health (eHealth) services. The findings also show that a visual language can
support external representations of complex service processes. The visualisations of the
service processes generated by the visual language facilitate discussions about service
processes among service workers, who have different roles. In addition, a service
process learning cycle model was developed. This model is based on Kolb’s experiential
learning framework. In combination with the visual language and other service design
methods, this model supported a better understanding of service processes in healthcare.
Conclusion: This study shows that the combination of a visual language, a learning
cycle, and service design methods can support an improved understanding of complex
service processes in healthcare. In particular, this approach provides an improved
understanding of the interactions taking place between multiple actors. The study also
demonstrates that a visual language can support the articulation of complex service
processes. The artefacts generated by the language (the visualisations of the service
processes) support the creation of shared understandings of complex service processes
among different types of stakeholders by acting as so-called boundary objects.
Contribution: This research contributes to the field of health service research through
the identification of the key components of services in healthcare and the development
of the service process learning cycle model, which improves the understanding of
complex service processes in healthcare. This study also contributes to the service
design field, as it includes a discussion of the communication gaps in service design,
and an exploration of how a standardised service design tool and the artefacts generated
by the tool can contribute to service providers’ understanding of complex services in
empirical settings.
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PART I

1 Introduction
The service industry is becoming more and more important within the global economy.
According to the World Bank, the service industry generated 68.3 % of Gross Domestic
Product (GDP) in Organisation for Economic Co-operation and Development (OECD)
countries in 2014 (The World Bank, 2016). The proportion of people working in the
service sector in the European Union (EU) countries had already exceeded 70% of the
total of those in employment (Teichgraber, 2013) in 2012 and 73.9 % of the EU’s total
GDP was generated by the service industry in 2015 (Eurostat, 2017). A recent report
“Dette er Norge 2016: Hva tallene forteller (Statistics Norway, 2016)” also states that
the service industry generated 78% of the total employment in Norway and contributed
to 65% of Norway’s GDP in 2015.
As Western societies become more and more service-oriented, questions relating to how
to develop appropriate services and how to deliver them well are central concerns for
service providers. There are different perceptions about service performances when
looking from the two perspectives of service providers and their customers. For
example, customers may blame the service provider for poor treatment while the
manager of the service providing organisation believes that recalcitrant individual
service workers have caused the malfunction (Shostack, 1984). Allen at al. (2005)
reported a huge gap between customers and service providers in terms of the perceived
quality of the service experience. The report states that only 8% of customers thought
that firms delivered a superior experience while 80% of the firms thought that they
delivered a superior experience for customers. The authors refer to this as the delivery
gap. Meyer and Schwager (2007) confirmed this gap and claimed that service providers
need to better understand customers’ interactions with their services. Thus, how can
service providing organisations improve their understanding?

1.1 Research questions
Before people decide to buy a product, they can check the product’s functionality and
quality by looking at the external appearance and measuring its functions. However,
people cannot check services in the same manner, because they are not visible as
products. Services are perceived by customers and they are classified as the customers’
experiences, whereas products are purchased by customers and they become the
customers’ possessions. We see and touch products, but we perceive and experience
services (Mudie and Pirrie, 2006, pp.2-3). In the light of this, how do service providing
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organisations conceptualise their services in the development processes? And how do
they reflect upon their customers’ experiences of their services?
These issues generate the first research question in this study: “What challenges do
service providing organisations experience in understanding their services?” (RQ1)
To answer this question, I investigated, firstly, how service concepts were actually
specified and implemented in service development projects and, secondly, how service
performances were described by different service providing organisations. The term
service concept refers to the prototype for a service which is defined as a detailed
description of what is to be done for the customer and how this is to be achieved
(Edvardsson and Olsson, 1996; Goldstein et al., 2002). This term is often used in service
design and new service development (NSD). Service performance is a frequently used
term in service marketing and service science, management and engineering (SSME)
and is related to the physical features of the service concerned with the service process
(Stank et al., 1999; Kim et al., 2007).
Healthcare services represent one of the most complex services, not only due to the
number of actors and organisations involved in their delivery, but also due to the
constraints that affect the services, such as ethical issues, healthcare policy, and the
ecology of health information systems. Today’s highly institutionalised healthcare
services depend on a collaborative approach involving multiple actors from diverse
professional groups and various systems, and taking place across primary, secondary
and tertiary care sectors (Fitzpatrick and Ellingsen, 2013). Therefore, to better
understand these complex collaborative services in healthcare, a holistic and analytical
approach is needed.
The second research question is: “What are the key components of services in
healthcare?” (RQ2)
To answer this question, a study of patient histories was conducted. Real patient histories
were collected at an out-patient clinic and the patient histories were reconstructed by
making journey templates for each patient history. By working iteratively, the journey
templates were improved, making it possible to identify the key components in the outpatient services.
Visual language is one of the oldest ways to represent knowledge (Tufte and GravesMorris, 2001) and is useful for describing complex issues (Horn, 1998, p.205). A visual
language, which enables the illustration of service processes, may support an
understanding of complex services in healthcare.
2

My third research question is, therefore: “How can a visual language contribute to an
understanding of complex services in healthcare?” (RQ3)
To answer this question, a visual language, developed in the VISUAL project
(visualproject.org), was used iteratively to support the depiction of complex service
processes. Thereafter, a learning cycle, using service design methods and the visual
language, was developed as a strategic tool for understanding complex service
processes. The learning cycle was then applied to studies with a focus on understanding
service processes in actual eHealth and homecare settings.

1.2 Research paradigm
Investigating challenges when understanding services, identifying the key components
of services in healthcare and exploring how a visual language can contribute to an
understanding of complex services in healthcare are social and cultural phenomena
rather than natural phenomena. Thus, qualitative research was conducted. Qualitative
research is intended to assist researchers to understand people and the cultural and social
contexts in which they live (Myers, 1997). In addition, my research investigates the
phenomena from the perspective of participants. Qualitative research supports this kind
of investigation. Kaplan and Maxwell (1994) claimed that the aim of understanding a
phenomenon from the perspective of participants and its social and institutional context
is lost, to a large degree, when data are quantified. Furthermore, this study attempts to
understand things in practice, and so qualitative research is appropriate. “The particular
strength of qualitative research, for both researchers and practitioners, is its ability to
focus on actual practice in situ” (Silverman, 1998, p.3).
Since my research seeks to understand social and cultural phenomena through the
meanings that people assign to them (Myers, 1997), an interpretive research paradigm
was adopted. My research does not aim to describe the reality with any measurable
properties (positivist paradigm) nor to focus on oppositions, conflicts and contradictions
in modern society (critical paradigm), but rather, my research focuses on the full
complexity of the way in which people create meaning out of their situations (Klein and
Myers, 1999).

1.3 Motivation
I obtained a bachelor’s degree in information and communication engineering in 2003
in South Korea. I then moved to Norway and enrolled in a master’s programme in
telemedicine and eHealth at the University of Tromsø in 2009, because I was interested
3

in learning how to support patients using information and communication technologies.
For my master’s thesis project (Lee, 2011), I developed a mobile application (called
SMART CARB) for self-management of nutrition for people with diabetes, using a usercentred design approach and I evaluated the application with real patients in Norway
and South Korea. This research allowed me to publish two scientific articles (Lee et al.,
2011; Lee et al., 2014) and the positive feedback, not only from academia but also from
people with diabetes who tested my application, made me realise the value of doing
research in the eHealth field. I then joined the VISUAL project1 at SINTEF for my PhD
research, which enabled me to better understand complex services involving eHealth
technologies from the perspective of service providers.

1.4 Studies undertaken
A total of seven studies were conducted to answer the three research questions. Table 1
shows which study was undertaken for each research question. Studies I and II were
conducted to answer Research Question 1. Studies III and V were undertaken to study
Research Question 2. Study IV, VI, and VII were conducted to answer Research
Question 3.
Table 1 Studies conducted per research question
Study I

Study II

Study
III

Study
IV

Study V

Study
VI

Study
VII

RQ1
RQ2
RQ3

Table 2 gives an overview of the studies. The studies which involved people working in
service development and homecare staff were conducted independently. The eHealth
company was an industrial partner company of the VISUAL project. Detailed
information about each study is described in Chapter 5.

1

See Section 2.1 and https://visualproject.org/this-is-visual/
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Table 2 An overview of the studies undertaken in this research
Study

I.

II.

III.

V.

IV.

VI.
VII.

Research
theme

Challenges in
understanding
services

Key
components of
services in
healthcare

Understanding
complex
service
processes in
healthcare with
a visual
language

Participants

Topic

Paper

People working in
How are service concepts
service
specified and implemented?
development

Paper 1

People working in
How are service
service
performances described?
development

Paper 2

Customers of an
eHealth company

Paper 3

Identifying key components
of services in healthcare

RQ
1

RQ
2

Employees and
customers of an
eHealth company

Exploring the identified key
components of services in
healthcare

Paper 4

Employees and
customers of an
eHealth company

Representing service
processes by developing a
visual language

Paper 5

Employees of an
eHealth company

Understanding complex
service processes using a
learning cycle involving
service design methods

Homecare staff

R
Q

Section
5.6

RQ
3

Paper 6

1.5 Papers
Based on the results of my research, six papers (four conference papers and two journal
papers) were produced; five papers were published, and one paper is under review. The
full papers can be found in PART II.
Conference publications:

Paper 1. Service Design Challenge: Transitioning From Concept to Implementation
Eunji Lee
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In the Proceedings of the 5th Service Design and Service Innovation Conference
(ServDes 2016); May 24-26, 2016; Copenhagen, Denmark.
Published in: Morelli N., de Götzen A., Grani F. (eds), Service Design Geographies,
Linköping University Electronic Press, Sweden, ISBN 978-91-7685-738-0. pp.228-240.
Paper 1 presents the results from an interview study that examined how transitions from
service concepts through specification to implementation occur in service development
projects and what challenges people experience in this transition.

Paper 2. Describing Service Performances: What Are the Challenges?
Eunji Lee
In the Proceedings of the 7th International Conference on Applied Human Factors and
Ergonomics (AHFE 2016); July 27-31, 2016; Orlando, FL, USA.
Published in: Ahram T., Karwowski W. (eds), Advances in The Human Side of Service
Engineering, Springer International Publishing, Switzerland, ISBN 978-3-319-41947-3.
Volume 494. pp.269-274.
Paper 2 shows the results from an online survey that was conducted to investigate which
methods and tools are used for the depiction of service performances in service
providing organisations and what challenges are experienced when using these methods
and tools.

Paper 3. Identifying Key Components of Services in Healthcare in the Context of Outpatient in Norway
Eunji Lee
In the Proceedings of the 10th International Joint Conference on Biomedical Engineering
Systems and Technologies (BIOSTEC 2017); February 21-23, 2017; Porto, Portugal.
Published in: van den Broek E., Fred A., Gamboa H. and Vaz M. (eds.), HEALTHINF,
SciTePress, Portugal, ISBN 978-989-758-213-4. Volume 5. pp.354-361.
Paper 3 introduces the key components of out-patient services identified from a study
based on two real patient histories obtained from an out-patient clinic in a hospital in
Norway.
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Paper 4. A Service Design Thinking Approach for Stakeholder-Centred eHealth
Eunji Lee
In the Proceedings of the 27th Medical Informatics Europe conference (MIE 2016);
August 28-September 2, 2016; Munich, Germany.
Published in: Hoerbst A., Hackl W.O., De Keizer N., Prokosch H.U., HercigonjaSzekeres M., De Lusignan S. (eds), Exploring Complexity in Health: An
Interdisciplinary Systems Approach, IOS Press, Netherlands, ISBN 978-1-61499-6774. Volume 228. pp.177-181.
Paper 4 shows how the key components of services in healthcare, identified in the
previous study, can be considered in order to understand actual eHealth services in a
holistic and analytical way.
Journal publications:

Paper 5. A Visual Language for the Modelling of Service Delivery Processes to
Support Business Processes Management
Eunji Lee, Amela Karahasanović, and Ragnhild Halvorsrud
International Journal On Advances in Software, 2015, IARIA, ISSN: 1942-2628.
Volume 8(3&4). pp.288-308.
Paper 5 shows representations of service processes using a visual language and its
iterative development.

Paper 6. Understanding Communications in Homecare Practices: Service Process
Learning Cycle Using Service Design Methods
Eunji Lee
Submitted for publication in International Journal of Health Services (SAGE Journals),
August 12, 2019.
Paper 6 presents an understanding of complex service processes in actual homecare
settings using a learning cycle which involves service design methods including the
visual language.
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1.6 Structure of this dissertation
This dissertation comprises seven chapters and an appendix with six papers. The
structure of this dissertation is as follows:
Chapter 1 introduces the research topic, the research questions, the research paradigm,
my motivation, a summary of the studies undertaken, the papers, and the structure of
this dissertation.
Chapter 2 presents an introduction to the VISUAL project and the research background
focusing on the understanding of services and service design research.
Chapter 3 describes related theoretical perspectives. Literature from information
visualisation, communication theories, and visual language theories that supported the
development of a visual language for the depiction of service processes are discussed.
A learning theory that framed research activities for an improved understanding of
complex service processes and for the exploration of the role of the visual language in
this understanding is also presented. In addition, a distributed cognition perspective
applied in service design and the concept of boundary object are introduced.
Chapter 4 introduces the research approaches and methods. An exploratory research, an
instrumental case study, and an experiential learning approach were used to address each
research question. In addition, the studies share an explorative and stakeholder-centred
approach.
Chapter 5 describes the studies and the findings from the studies. Two studies on
challenges in understanding services are presented initially. Then a study that identified
the key components of out-patient services in Norway is described. Thereafter, the
iterative process of the development of the visual language and its results are described.
Next, a study that considered the identified key components in an actual eHealth service
design process is presented. Following this, the studies that examined the visual
language in understanding complex service processes in healthcare are described and
discussed.
Chapter 6 first discusses challenges experienced by service providing organisations
when attempting to understand their services in terms of the service concept and service
performance. Then the key components of services in healthcare are discussed. Finally,
a discussion about how a visual language and its artefacts can contribute to an
understanding of complex service processes is presented.
Chapter 7 ends this dissertation with concluding remarks. Contributions, limitations and
suggestions for future research, and conclusion are included in this chapter.
8

2 Background
This chapter describes the background to this research, and includes a description of the
VISUAL project, which provides the contextual grounding for my work.
Initially, the VISUAL project, including my role in it, is described. Then definitions of
important terms, characteristics of services, and challenges in understanding services in
healthcare follow. Thereafter, seven service design methods and tools supporting
articulation of service processes are introduced.

2.1 The VISUAL project
The VISUAL project is an innovation project funded by the Research Council of
Norway. The duration of the project was three and a half years (2012-2016). The project
involved a design agency, two research institutes, and three industrial partners including
an eMarketplace company, an electricity company, and an eHealth company. SINTEF
and Linköping University were the two research institutes involved.
The main goal of the VISUAL project was to develop a visual language for service
design, to make service providers and service design consultants easier to specify and
analyse services. The language intended to support documentation and analysis of
service processes through common terminology and extensive use of information
visualisation.
Today’s services are offered through various technology platforms. This means services
are delivered to customers via many possible points of contact and customers can
experience complexity in the delivery process. This complexity adds challenges for
service providers in the development of new services and the maintenance of existing
ones.
The VISUAL project aimed to support a solution to these challenges. A total of nine
studies, one study for each industrial partner per year, were planned and undertaken.
The VISUAL project team developed a visual language in several iterations through
these studies. This dissertation is based on some of the earlier versions of the language,
which were then known as the Service Journey Modelling Language (SJML). Detailed
information about the project and the final official version, Customer Journey Modelling
Language (CJML), can be found on the VISUAL project website
(https://visualproject.org/this-is-visual/).
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I was hired as a PhD candidate by SINTEF to implement PhD research into the VISUAL
project. My role in the VISUAL project was to contribute to the development of the
visual language and to explore its use in healthcare contexts. In 2013, I was involved in
the three studies performed for the three different industrial partners together with three
other researchers in the VISUAL project in SINTEF. I played a more active role in the
study with the eHealth company. In 2014, I was the main researcher in a study involving
the eHealth company and was not further involved in the studies with the two other
companies. I conducted one more study in a healthcare setting involving people working
in homecare in 2016. This study was not part of the VISUAL project.
I also conducted two more studies outside the VISUAL project. One study investigated
the challenges in the transitions from service concept to implementation. The other study
was an investigation into the methods and tools used for the depiction of service
performances in service providing organisations and the challenges experienced when
using these methods and tools. More details of these studies can be found in Chapter 5.

2.2 Understanding services
There exist various definitions of a service. Rathmell (1966, p.33) defines a service as
“a deed, a performance, or an effort”, while Hill (1977, p.318) says that “services are
changes in the condition of a person or something in the possession of the customer.”
Similar to Rathmell, Lovelock (1991, p.13) regards a service as “a process or
performance rather than a thing”. Meanwhile, Grönroos (2000, p.52) claim that services
are provided “as a solution to customer problems.” The aforementioned definitions
consider a service to be a process or an activity that changes in a customer’s
condition/possession or provides a solution for a customer problem.
Grönroos (2006, p.323) defines a service as ‘a process that consists of a set of activities
which take place in interactions between a customer and people, goods and other
physical resources, systems and/or infrastructures representing the service provider and
possibly involving other customers, which aims at assisting the customer’s everyday
practices’. This definition emphasises the interactive element of a service. However,
some services involve not only customers and service providers but also a third party
(e.g., buying a product via an online shop involves interactions between a customer and
a bank). This aspect should also be included when we define a service.
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2.2.1 Working definitions

The key concepts for my dissertation are introduced here. These terms are defined to
help readers to understand their meanings in the chapters which follow.
A service: A series of activities which takes place in the form of interactions between a
customer and a service worker or a third party as a solution to a customer’s problem or
as a response to a customer’s need.
An actor: A person or entity who is involved in service delivery or service consumption.
A touchpoint: A point of interaction occurring between two actors during service
delivery or service consumption.
An action: An event which is done by an actor during service delivery or service
consumption, but which does not involve any interaction.
A person(’s) journey: A sequence of touchpoints and actions of a single person in
service delivery and/or service consumption (e.g., a patient journey, a customer journey
etc.).
A service process:2 A series of touchpoints and actions necessary for the delivery and
consumption of a service. Multiple actors can be involved in service delivery and
consumption, so one service process can include the journeys of several actors.

2.2.2 Characteristics of services

The most common characteristics of services, that have been recognised in the literature,
are intangibility, heterogeneity, inseparability, and perishability (IHIP) (Parasuraman et
al., 1985; Edgett and Parkinson, 1993). Intangibility indicates that services are not
physical items and cannot be seen, tasted, felt, heard, touched or smelled before they are
experienced by the customers. Heterogeneity refers to the fact that services cannot be
experienced by all customers in the same manner. Inseparability indicates that services
are produced by service providers and consumed by customers simultaneously.
Perishability means once services have begun to be consumed, they cannot be stored
and kept for future use.
Edvardsson et al. (2005) argue that IHIP have been widely perceived as generic
characteristics of services, but they are actually outdated. They rethink the concept of
intangibility by adding the servicescape concept from Bitner (1992): the role of the
physical environment where services are produced and experienced by customers. The
2

Service delivery process and service journey were used to indicate the same meaning in Papers 3, 4, and 5.
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authors also claim that generalising heterogeneity as one of the characteristics of
services is inappropriate in the context of standardisation of e-service and self-service
because those services cannot be portrayed as heterogeneous services which are
interactive and labour-intensive services. In addition, they criticise the concept of
inseparability because there are many separable services (e.g., car repair, dry cleaning,
goods transportation, etc.). They also state that perishability is relevant not only in the
context of services but also for manufacturing companies and goods in terms of
managerial issues.

2.2.3 Understanding services in healthcare

Knowing the key components of services in healthcare can facilitate a better
understanding of healthcare services. Gadrey (2002) introduced the three components
of a service: service provider, customer/client/user, and transformation of a reality. Fisk
et al. (2013, p.21) divided transformation of a reality, into service setting and service
process and presented four components of a service consisting of service customer,
service worker, service setting, and service process (see Table 3). These four
components play a crucial role in contributing to a service. Every service has a service
customer who receives the service, a service worker who delivers the service, a service
environment where the service is provided and consumed, and a service process namely
the series of events during the service delivery and consumption. However, these
components have not been fully explored in today’s complex healthcare settings yet.

Table 3 Components of a service
Components of a service

Definition by Fisk et al. (2013, pp.21-22)

Service customer

The persons receiving the service

Service worker

Those who interact with the customer and contribute to service
delivery or consumption

Service setting

The environment in which the service is provided to the
customer

Service process

The sequence of activities necessary to deliver the service

Understanding a service always relates to a particular perspective, such as a customer’s
perspective or a service provider’s perspective (Edvardsson et al., 2005). The
differences in viewpoints can include several categories for the service provider’s
12

perspective, such as the service manager’s perspective, the service developer’s
perspective, and the service worker’s perspective, etc.
Health services are “all services dealing with the diagnosis and treatment of disease, or
the promotion, maintenance and restoration of health” (WHO, 2017). Health services
are often characterised by the complexity in their delivery due to the many actors
involved. These actors have domain- and role-specific knowledge, and their tasks are
often intertwined, not only within the same department and across different departments
inside an organisation, but also across a variety of organisations.
eHealth services refer to health services delivered or improved via information and
communication technologies (Eysenbach, 2001). The complexity of the delivery of
health services increases when eHealth technologies are integrated. eHealth
technologies overcome the challenges of time and place and enable people and resources
to interact more easily (Mitchell, 2000). However, the increased number of people and
systems involved, and their relationships, create various activities which add to the
complexity of health service delivery.
When we talk about the service provider’s perspective in a health service context, we
should consider the viewpoints of various groups of service workers (e.g., medical
doctors, nurses, health secretaries, etc.), who play different roles in the service process.
In order to understand the delivery of services in healthcare, a holistic view is needed,
which takes into account the networked relationships of several actors. Tax et al. (2013,
p.2) emphasise this networked perspective by introducing the term Service Delivery
Network (SDN), which refers to “two or more organisations that, in the eyes of the
customer, are responsible for the provision of a connected overall service experience.”

2.3 Service design research
In the context of services, the networked relationships between people, and between
people and things, invalidate a simplistic perspective whereby a service is reduced to
mechanical entities. Meroni and Sangiorgi (2011, p.1) therefore argued that a new,
service-oriented design culture and practice is needed. This service design perspective
is a holistic, multidisciplinary, and integrative way of innovating (creating) new services
or improving existing services to make the services more usable, useful, and desirable
for customers in addition to ensure that they are more effective as well as efficient for
organisations (Moritz, 2005, p.6). It is an emerging field, focusing on the creation of
carefully designed service experiences, and it offers a large number of benefits when
applied to sectors such as healthcare, transportation, banking, and retail (Stickdorn and
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Schneider, 2011, p.31). The aim of service design is to enhance service quality and the
interactions between customers and service providers.

2.3.1 Areas of service design research

Service design research can be categorised into different areas, depending on the focus
of the research. Sangiorgi (2009) introduced three levels of service design research:
• Interaction level: This level investigates how to design and/or evaluate service
interactions and explores the notion of ‘quality’ in service interactions.
• System level: This research examines the qualities and dynamics of the system and
the scale and mode of intervention of service design.
• Organisation and community level: This research seeks to answer questions around
when and how the transformative impact of service design occurs in service
providing organisations and user communities.
Service design research at the interaction level enables researchers to reflect on how
things occur in a detailed manner. Thus, the development of a service design tool, that
supports the articulation of services at the interaction level, is likely to contribute to an
understanding of customers’ interactions with services.

2.3.2 Service design methods, tools, and techniques

Service design supports the service development process with a set of modelling
techniques for service experiences (Holmlid, 2007). There are a variety of methods,
tools, and techniques used for designing services. Alves and Nunes (2013) identify a list
of 164 methods and tools. Stickdorn and Schneider (2011) present 25 methods and tools
that are widely used in service design, including personas, shadowing, storyboards,
service roleplay, desktop walkthrough, service blueprinting, customer journey mapping
(CJM), etc.
A persona indicates a fictional profile representing an actor (often a customer) of a
service (Stickdorn and Schneider, 2011, p.178). Personas are frequently developed to
represent particular groups of people who have shared interests (ibid.).
Shadowing allows researchers to follow a service actor (e.g. customer, front-line staff,
etc.). It enables observations of not only the actor’s behaviours and experiences, but also
the environment in which the service is delivered (Stickdorn and Schneider, 2011,
p.156).
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A storyboard is comprised of images or drawings that visualise a set of episodes in a
service process (Segelström, 2010, p.32). Storyboards aim to gain insight into
customers’ experiences by depicting a particular sequence of events (Stickdorn and
Schneider, 2011, p.186).
Service roleplay is a theatrical rehearsal method that contributes to generating ideas for
service experience improvement by enacting several service situations (Stickdorn and
Schneider, 2011, p.208). It enables participants to gain empathy in service situations so
that they can identify challenges and opportunities for improvements (Hanington and
Martin, 2012, p.148).
Desktop walkthrough uses small figures such as Lego (Segelström, 2010, p.28) to model
service environments. Participants can move the figures around the model and simulate
interactions the service might involve (Stickdorn and Schneider, 2011, p.190). Desktop
walkthrough allows participants to discuss the possible events that can take place during
a service process.
Service blueprinting supports attempts to identify fundamental characteristics and
problem areas of services by visualising the service processes (Shostack, 1984). In
service blueprints, the services are described using time flows and a series of activities,
not only those of customers and service providers but also service workers.
Customer journey mapping visualises a customer’s service experience and its
touchpoints3 in a structured format (Stickdorn and Schneider, 2011, p.158). A customer
journey describes a collection of touchpoints for a customer in a service process.
Customer journey maps are used by design/consultancy firms and by service providers
(Voss and Zomerdijk, 2007, p.8), and enable us to compare different customers’
experiences with the same service or with the same type of services provided by
dissimilar companies (Stickdorn and Schneider, 2011, p.159).
Among the methods presented above, there are several methods that regard a service as
a series of activities. For example, storyboards, service blueprinting, and customer
journey mapping allow the visualisation of a series of activities, thus can support
documenting the service. Service roleplay and desktop walkthrough prototype a series
of activities on-site.

3

The definition of a touchpoint is introduced in Section 2.2.
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2.3.3 Service design tools and visualising stakeholder insights

Stakeholders of a service design include service customers, service providers, service
workers as well as the service designer (Jonas et al., 2009). A study conducted by
Segelström (2013, p.130) shows that the existing visualisation techniques are effective
at articulating stakeholders’ insights; however, they are less effective at relating to how
the service was actually delivered. Segelström (ibid.) found that customer journey
mapping was not only the most popular visualisation technique, but also expresses most
of the traits that we associate with a service. Nevertheless, he claimed that “[t]here is a
need for visualisation techniques for service design which are realistic and encompass
more aspects of a service than the current ones” (Segelström, 2013, p.136).
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3 Theoretical framework
In this chapter, theoretical perspectives that guided my research project are presented.
Firstly, the role of theory in my research is discussed before the theories that supported
the development of a visual language, namely communication theories, information
visualisation, and visual language theories are discussed. This is followed by a
description of a learning theory that framed the research towards an improved
understanding of complex service processes. Thereafter, the ways in which the theories
supported the development of the visual language are discussed. Next, a distributed
cognition perspective applied in service design is followed. Finally, the concept of
boundary object is presented.
A theory is often described as a way of seeing phenomena with predictive and
exploratory implications (Blackburn, 2008). In design research, Beck and Stolterman
(2016) identified six models of theory use: no theory, theory as the object of study,
theory as a contextualising tool, theory as a shaping tool, theory as a methodological
tool, and theory as an analytical tool. Table 4 shows an overview of the theories used in
my research.
Theory played different roles in my research. In Studies I and II, in which the challenges
in understanding services were investigated, no theory was used to build new knowledge
based on the collected empirical data. In Study III, identifying the key components of
services in healthcare, one theory (more accurately, a framework) was used as an
analytical tool. The framework of components of services by Fisk et al. (2013, pp.2122), supported by the service blueprinting method, enabled the collected data to be
analysed, resulting in the identification of the key components of services in healthcare.
In Study IV, theories were used as a contextual tool. Relevant literature from
information visualisation, communication theories, and visual language theories
supported the development of the visual language for the depiction of complex service
processes. Here the theories supported the contextualisation of the research within
particular discourses.
The identified key components of services in healthcare were then examined in a holistic
and analytical way in order to specify, or understand, components of eHealth services
in a service design project (Study V). The components shaped the examination by
supporting the design of data collecting activities. As a result, the findings referred to
both the theory (the components) and to the research question (How can the key
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components contribute to an understanding of complex services in healthcare?). So,
here, theory was used as a methodological tool.
In Study VI and Study VII, theory was also used as a methodological tool. The learning
theory used in these studies shaped the exploration of how the visual language can
contribute to an improved understanding of service processes in healthcare.
Some of the findings from Study IV, VI, and VII were analysed with Blomkvist and
Segelström’s (2014) research findings within service design and the concept of
boundary object (Star and Griesemer, 1989). Other findings from Study VI and VII were
analysed with the service process learning cycle. These theories were used as an
analytical tool because they were used to interpret the findings. Common
understandings of these theories are provided in this chapter. These theories will be then
discussed furthermore in the discussion (Chapter 6).
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Table 4 An overview of theories applied in this research
Type of theory
use

Applied
theories/framework/model/concept

No theory

N/A

III.

Identifying key
components of
services in healthcare

Theory as an
analytical tool

Components of services (Fisk et al.,
2013, pp.21-22)

V.

Exploring the
identified key
components of
services in healthcare

Theory as a
methodological
tool

The key components of services in
healthcare identified in Study III

Theory as a
contextualizing
tool

Information visualisation,
communication theories, and visual
language theories

Theory as an
analytical tool

Blomkvist and Segelström’s (2014)
research findings within service design
and the concept of boundary object
(Star and Griesemer, 1989)

Theory as a
methodological
tool

Kolb’s (1984, p.42) experiential
learning cycle

Theory as an
analytical tool

Blomkvist and Segelström’s (2014)
research findings within service
design, the concept of boundary object
(Star and Griesemer, 1989), and
service process learning cycles
developed in Study VI and VII

Study

Topic

I.

How are service
concepts specified and
implemented?

II.

How are service
performances
described?

IV.

VI. &
VII.

Representing service
processes by
developing a visual
language

Understanding
complex service
processes using a
learning cycle
involving service
design methods
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3.1 Communication theories
A language is used as a means of communication (Clark, 1996, p.29). Thus, when
developing a language for a particular purpose, understanding the setting of the intended
communication is fundamental: who is going to communicate with whom; what
information is going to be sent and received during the communication, etc.
Communication theories support an understanding of the particular settings in which the
communication takes place.

3.1.1 The Shannon-Weaver model of communication

Communication is a process of transmitting a message from a sender to a receiver. This
process of communication is often explained using the Shannon-Weaver model
(Shannon and Weaver, 1948) (See Figure 1.).

Figure 1 A model of communication, redrawn after Shannon and Weaver (1948)

Shannon and Weaver argue that a communication system contains eight key
components: sender, message, encoder, channel, noise, decoder, receiver, and feedback.
A sender is a person who sends a message. The message is the object to be transmitted
from the sender to the receiver. The encoder is responsible for formatting the message.
The channel, a medium for message transmission (written, verbal, electronic, etc.),
ensures that the message is transmitted. The noise can disrupt the message transmission
during the communication process, for example, in the form of a physical environment
like sound. The decoder supports the interpretation of the message into a form that the
receiver can understand. The feedback confirms that the message has arrived at the
destination and has been interpreted correctly, by informing the sender that the
communication has been successful.
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3.1.2 The semiotic model of communication

Semiotics is “the study of symbols and how they convey meaning” (Ware, 2000, p.6).
Semiotics also includes the study of how signs play a part in communication.
Communication in semiotics includes extra-linguistic modes (e.g., images and pictures)
on top of the verbal mode of expression (Semetsky, 2006).
Jakobson (1960) developed a semiotic model of communication, based on the ShannonWeaver model of communication. This model contains six components: context, the
sender (addresser), receiver (addressee), message, code, and channel (contact) (see
Figure 2). A sender transfers a message in a given context via a channel to a receiver.
The message is expressed in a code that refers to the context. Jakobson (ibid.) states that
each of these elements affects the six functions aiming to attain efficient
communication: the referential function (the context), the emotive function (focusing on
the sender), the conative function (engaging the receiver), the phatic function (relating
to the channel or contact factor), the meta-lingual function (relating to the message’s
code), and the poetic function (relating to the message itself).

Figure 2 A semiotic model of communication, redrawn after Jakobson (1960)

3.1.3 Theory of diagrammatic communication

Moody (2009) presents a model of communication for visual languages by adapting the
Shannon-Weaver model.
Figure 3 shows how a sender (a person who created a diagram) and a receiver (a person
who reads the diagram) communicate using a visual language. The sender encodes a
message (information) in a visual form using a code (the visual grammar which the
visual language has) and sends it through a channel (a physical form in which the
diagram is presented) to the receiver so that he/she can decode the diagram. Noise
indicates random variation which can hinder the communication process. Moody (2009)
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says that the communication processes using visual languages include graphic
encodings (the available choices for encoding in visual form) and human information
decodings (the ways in which the diagrams are perceived by a human), and argues that
the efficiency of communication can be measured by comparing the received message
with the intended message.

Figure 3 A theory of diagrammatic communication, redrawn after Moody (2009)

3.2 Information visualisation
The information encoded in visual languages is made up of graphical and textual data.
Thus, information visualisation plays a crucial role in visual languages. In order to utilise
it when developing visual languages, it is important to know what information
visualisation is, why it is used, and the benefits of its use.
Information visualisation refers to a way of describing complex data or concepts using
visual representations. Information visualisation has been used in many different areas,
including medicine, architecture, geography, statistics, design, etc.
Figure 4 gives an example in which text and geographic information are presented using
information visualisation in the form of a map, showing Blindern campus at the
University of Oslo. Using only text, it would be very difficult to present the information
in Figure 4.
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Figure 4 A campus map for the University of Oslo in Blindern4

3.2.1 Why do we use information visualisation?

The main reason for using information visualisation is to increase human cognition
(Card et al., 1999, p.16). Information visualisation improves cognition using visual
representations by enhancing humans’ visual ability to see patterns and trends (Heer et
al., 2010). It supports human understanding of large amounts of information, which,
4

http://www.uio.no

23

otherwise, requires a lot of time to understand if the same information is presented with
only textual information (Rogers et al., 2011, p.181). Figure 5 shows the changes in
immigration, emigration, and net migration between 1970 and 2015 in Norway. The
blue area shows the number of immigrants and the pink area shows the number of
emigrants. The black line in Figure 5 shows the net figure for migration which is the
number of immigrants minus the number of emigrants. If the information in Figure 5
were described only using numbers and text, it would take much more time to recognise
the changes.

Figure 5 Migration to/from Norway 1970-20155

Information visualisation not only simplifies a huge amount of complex information,
data, and ideas, but also results in better and faster understanding. Ware (2000, p.3)
presents a list of the advantages of using information visualisation as follows:
• Offering an ability to comprehend a large amount of data
• Making it possible to perceive emergent properties which were not expected
• Allowing problems with the data itself to be instantly apparent

5

http://www.ssb.no
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• Facilitating understanding of large- and small-scale features of the data
• Facilitating hypothesis formation

3.2.2 Benefits of using information visualisation in business

The term business indicates “work relating to the production, buying, and selling of
goods or services” (Collins Cobuild, 2018). A business process is a group of structured
tasks or activities to provide a specific service or product to customers. Smiciklas (2012,
pp.21-26) suggests some benefits of information visualisation, from a business
perspective:
• It helps audiences to understand relationships between data, how things work,
and how the business process, services, or ideas are connected
• It supports organisations to explain the business process, structure and people
(e.g. visualising a product, service, or company history) in order to build trust
with the audiences
• It helps organisations to communicate with their audiences more effectively
• It better engages employees with ideation, problem-solving, etc.
• It enables employees to transfer information effectively
• It helps organisations to communicate ideas and concepts both internally and
externally
• It leads to faster comprehension and less frustration among employees
Smiciklas (2012, pp.37-49) proposes some benefits of using information visualisation
when describing business processes. The details are described as follows.
• It helps employees and other people outside the organisation to communicate
better with management, operations, marketing, customer care and
administration
• It explains different relationships and connections within the business process
efficiently
• It helps people to understand the connections between individual systems
• It helps people to understand the entire process

3.3 Theories of visual language
Information visualisation concerns the development and use of visual languages in order
to communicate information structures to humans and enable humans to interact with
the structures via direct manipulation (Narayanan and Hübscher, 1998). A visual
25

language is defined as a language that consists of tightly integrated textual/verbal and
visual elements (Horn, 1998, p.20). Larkin and Simon (1987) state that the
representations in textual languages are one-dimensional (linear), whereas the
representations in visual languages are two-dimensional (spatial). The information
encoded in textual languages is in the form of linear data that are sequentially organised
(e.g., source codes for a program, an alphabetical list of names, etc.), while the
information encoded in visual languages is in the form of graphical and textual data that
are spatially arranged (e.g., map data or planar data including newspaper layouts, floor
plans, etc.). The human mind processes textual representations in sequence using the
auditory system whereas it processes visual representations in parallel using a visual
system (Bertin, 1983, p.3).

3.3.1 Benefits of using visual languages

Visual language enables people to represent, understand, modify, and make inferences
about the represented object through direct manipulation of visual representations
(Narayanan and Hübscher, 1998). Visual representations make information more
explicit, thus facilitating understanding (Larkin and Simon, 1987). Visual formalisms
indicate “diagrammatic notations with well-defined semantics for expressing relations”
(Nardi and Zarmer, 1993, p.1) and allow easy and compact information representation
that is otherwise difficult to describe appropriately through propositional representations
(Narayanan and Hübscher, 1998). Diagrams are often used to explain things or solve
problems (Narayanan et al., 1994) and humans can easily make inferences from the
diagrammatic representations (Larkin, 1989). When a problem is described in a diagram,
spatial contiguity and connectedness decrease the complexity of reasoning in solving
the problems (Larkin and Simon, 1987). Visual language (tightly integrated text and
diagrams) has been shown to lead to 10% to 150%faster understanding and 20% to 50%
fewer errors than conventional texts (Sweller and Chandler, 1994). Horn (1998, pp.205222) discussed the role of visual languages and their effect in social contexts by asserting
that they:
• Make complex issues visible and accessible: visual languages encourage a group
of problem solvers to focus on the holistic overview of the issues by allowing
them to cooperatively construct an information portrait that displays the multiple
aspects of the issues.
• Light up cross-boundary issues: a cross-boundary discussion can be facilitated
by using visual languages which can allow the bigger picture to be retained.
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• Seek deeper connections and voice feelings: visual languages have positive
influences on the initial discussion stage of problem-solving by helping
participants to verbalise their feelings about the issues.
• Demonstrate analysis of the problem: different types of diagrams that show
relationships and factors of the problems have been developed and used to
analyse specific problems in diverse occupations and academic disciplines.
• Solve problems creatively: the initial and recurrent externalisation of the creative
problem-solving process determines productivity in problem-solving.
• Display multiple perspectives: visual representations can offer structure to vague,
complex, and highly interconnected problems by showing multiple points of view
that are closely connected to each other.
• Facilitate cross-cultural communication: once different sets of cultural
assumptions (definitions, approaches, goals, processes, values, etc.) are made
visible, the different meanings, constraints, implications and similarities can be
explored in the group.
• Facilitate international communication: visual language is easier to translate into
multilingual situations because of the capacity of the visual elements to offer an
instant context for interpreting messages.

3.3.2 Visual language theories

Eight visual variables are used to graphically encode information in a visual language:
shape, size, colour, brightness, orientation, texture, horizontal position, and vertical
position (Bertin, 1983, p.34; Moody, 2009). Narayanan and Hübscher (1998) claim that
the main issues in presenting information with a visual language are: what to represent,
how to represent it (syntax), and how to connect the representation with the represented
(semantics); thus, designing and representing cognitively effective visual languages is a
fundamental issue in visual language theory.
The cognitive process of understanding visual languages includes the perception of the
diagram, comprehension of the meaning, and inferencing from the meaning to the
information (ibid.). The cognitive utility of visual languages can be explained in terms
of information visualisation, diagrammatic representation, and reasoning. The
comprehension process for diagrammatic representation consists of decomposition,
building a static mental model by making representational and referential connections,
determining the causal chain of events, and building a dynamic mental model by mental
simulation and rule-based inference (Narayanan and Hegarty, 1998). Narayanan and
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Hübscher (1998) suggest four characteristics that visual languages should have in order
to afford effective comprehension and reasoning. They should:
• Be able to represent salient relations of the domain explicitly via visually
perceivable attributes
• Be able to organise related information about domain objects and relations
spatially and visually
• Be able to facilitate visual transformations in order to simulate domain processes
and
• Be able to reduce complexity through recognition and guidance

3.4 Learning theories and learning cycle
Learning theories are conceptual frameworks which describe how knowledge is
received and processed during learning, and they can be categorised into three major
principles: behaviourism, cognitivism, and constructivism (Instructional Design
Central, 2018). Behaviourism sees learning as a change of behaviour (Watson, 1913).
Thus, behaviourists focus on generating new behaviour patterns by looking at
behaviours and observable changes. Cognitivism views learning as the mental process
of an individual behind the behaviour. Therefore, cognitivists are intersted in
understanding the process of knowledge acquisition and ‘meaning-making’ (Bruner,
1990, p.63). Constructivism sees learning as creating meaning from experience. Hence,
in constructivism, learners are allowed to explore freely within a given framework or
structure (Brooks, 1999, p.112). Experiential learning, transformational learning,
reflective practice, and communities of practice are examples of learning theories
categorised as constructivism (Merriam et al., 2012).
A learning cycle is defined as a process model [that] represents an idealised schema,
showing the underlying structure of an exact number of progressive events in learning
from a start to finish in order in which they appear (De Ciantis and Kirton, 1996). It is a
concept relating to how we learn from experience. Thus, it takes the perspective of
constructivism.
Our ability to understand customers’ interactions with services can be maximised when
we experience the services by ourselves. Therefore, using an appropriate learning cycle
might contribute to an improved understanding of complex service processes.
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3.4.1 Learning cycle models

John Dewey is one of the pioneers who introduced the concept of the learning process.
Dewey (1933) argued that 1) learning by doing can make people 2) develop problemsolving skills and the learning can be 3) clarified and 4) applied in people’s future lives.
Kurt Lewin (1946) developed a learning cycle consisting of 1) planning, 2) action, and
3) fact-finding from the result of the action. Lewin especially emphasises the importance
of fact-finding which he thought was missing from management and social work at that
time.
David A. Kolb and Ronald E. Fry (1975) developed the experiential learning model by
adding the conceptualising phase into previously conceptualised learning cycles. This
model includes four components: 1) concrete experience, 2) observation and reflection,
3) formation of abstract concepts and generalisation, 4) Testing implications of concepts
in new situations. Kolb (1984, p.41) claims that “[l]earning is the process whereby
knowledge is created through the transformation of experience, and knowledge results
from the combination of grasping experience and transforming it”. He developed the
experiential learning model into a four-stage learning cycle: (1) concrete experience, 2)
reflective observation, 3) abstract conceptualisation, and 4) active experimentation); as
well as four separate learning styles: diverging, assimilating, converging, and
accommodating.
Peter Honey and Alan Mumford (Mumford, 1997) developed Kolb and Fry’s model into
a slightly different learning cycle involving the development/testing of a theory: 1)
doing something, having experience, 2) reflecting on the experience, 3) concluding from
the experience, developing a theory, and 4) planning the next steps, to apply or test the
theory. They also presented different learning styles referring people who enter the
different stage of the cycle first (activist, reflector, theorist and pragmatist) and complete
the learning cycle.
A learning cycle called the ALACT model was developed by Fred Korthagen and
Angelo Vasalos (2005), with a focus on personal development (professional growth).
The ALACT model includes five stages: 1) action, 2) looking back on the action, 3)
aspects of essential awareness, 4) creating alternative methods of action, and 5) trial.

3.4.2 Kolb’s experiential learning cycle

One of the most cited and applied learning cycles is Kolb’s (1984, p.42) experiential
learning cycle. As mentioned earlier, the cycle consists of four stages including concrete
experience, reflective observation, abstract conceptualisation, and active
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experimentation. In other words, one has a concrete experience, collects data by
reflectively observing the experience, analyses the data by making abstract concepts of
the experience and tests the concepts in a new situation. The learning cycle supports a
step-by-step approach for deliberate reflection on an experience. Figure 6 shows Kolb’s
experiential learning cycle in greater detail. These four stages involve four different
types of learning styles: diverging (feel and watch), assimilating (think and watch),
conversing (think and do), and accommodating (feel and do).

Figure 6 Kolb’s learning cycle illustrated by Dr. Robert Farrow6
3.4.3 Application of Kolb’s learning cycle

Kolb’s model has been widely adapted for different learning situations including
geography (Healey and Jenkins, 2000), medical education (Armstrong and Parsa-Parsi,
2005) and engineering (Abdulwahed and Nagy, 2011). For example, Khorshidifard
(2014) adapted Kolb’s experiential learning cycle to design studio pedagogy for
architectural education. She applied the learning cycle to an urban design course and
developed a step-by-step course design framework, which allows teachers to guide
students through each stage of the learning cycle. Figure 7 shows how different activities
can be integrated into an urban design studio’s learning cycle. She stated that the urban
design process begins with a ‘concrete’ understanding of the urban context that is a built
environment or an existing spatial problem to be solved. It then goes to ‘abstract’
6

https://philosopher1978.wordpress.com/2011/10/04/theories-of-reflective-learning/
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realisation through audio-visual media such as drawings, maps, rendering, images, and
animations. Thereafter, alternative solution(s) are analysed and theorised, and decisions
are made in the final design stages.
Similarly, Beckman and Barry (2007) adapted the model to integrate Design Thinking,
innovation and learning styles. However, there was a lack of effort to develop a
comprehensive learning model for understanding service processes, especially complex
service processes such as healthcare service processes.

Figure 7 A design studio’s learning cycle based on Kolb’s experiential learning cycle
(Khorshidifard, 2014)

3.5 Theoretical support for the development of a visual language
Communication theory, information visualisation theory, visual language theory, and
learning theory have all contributed to the design and development of the visual
language in my research. In the following sections, the ways in which these theories
have been applied in my research are described.
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3.5.1 Describing and understanding touchpoints and service processes

For describing and understanding touchpoints and service processes, Moody’s (2009)
diagrammatic model of communication was used. The sender then is the person who
creates/develops the diagram to describe the touchpoint or service process, while the
receiver is the person who reads the diagram to understand the touchpoint or service
process. A message contains information about a touchpoint or service process, and the
information is encoded in diagram form using the visual language. In order to minimise
noise in this diagrammatic communication, describing touchpoints and service
processes with a well-structured visual language that is easy to understand and intuitive
is beneficial.

3.5.2 Information visualisation for the depiction of service processes

Techniques from information visualisation can support the depiction of service
processes by simplifying the related information and this might lead towards an
improved understanding of complex service processes. I consider some anticipated
advantages of using information visualisation in my research based on Ware (2000,
p.3)’s work. The advantages of using information visualisation in the context of
describing a service process are that it:
• Offers an ability to comprehend important information related to a service process
• Makes it possible to recognise unexpected events which happen in a service
process
• Allows deviations from the planned service process to become visible
• Facilitates understanding of the overall service process and each action and
interaction occurring in the process
• Supports the identification of problem areas in a service process
The service industry is one area of business. In the section which follows, Smiciklas’s
(2012) suggestions are narrowed down from a business perspective to a service industry
perspective. The possible benefits of information visualisation from a service industry
perspective could be that it:
• Helps to understand the relationships among the involved actors, how services
are delivered, and how the actions and interactions composing a service process
are connected
• Supports service providing organisations to explain the service process, structure
of and actors involved in the process
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• Helps service providing organisations to communicate with the stakeholders in
service development more effectively
• Makes service workers engage more fully in ideation, problem-solving, etc.
• Enables service workers to transfer their opinions effectively
• Helps service providing organisations to communicate ideas and concepts both
internally and externally
• Leads to faster comprehension and less frustration setting among service workers
Smiciklas’s (2012) benefits of using information visualisation for the depiction of
business processes can be interpreted in the service process context from a service
provider’s perspective. The details are shown below.
• It helps service workers and other people outside the service providing
organisation to communicate better within management, operations, marketing,
customer care, and administration
• It explains the different relationships and connections in a service process
efficiently
• It helps people to understand the connections between individual actors in a
service process
• It helps people to understand the entire service process

3.5.3 A visual language for the description of service processes

The extensive use of information and communication technologies (ICT) in the service
sector facilitates the delivery of services by supporting ICT-based communication
channels. This encourages service providers to include those channels in their service
provision. However, it can be challenging for the service providers to maintain
consistent service processes across the various channels. Moreover, today’s service
processes involve several actors and their interests are intertwined. So, service providers
can have more complex structures in their service processes. The complex structure of
service processes and the intangibility of services makes it difficult for service providers
to understand the service processes.
Service delivery has a beginning, middle, and end, and the service performances can be
recognised by observing the sequence of events during service delivery (Fisk et al.,
2013, p.57). Disassembling service processes and representing them with a wellstructured visual language might facilitate an understanding of such processes as
healthcare service processes which involve many actors and different organisations. The
various visual variables (vertical positions, horizontal positions, size, shape, brightness,
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colour, orientation, and texture) can reinforce the visual language being used to describe
the service processes. Identifying components of a service process and presenting them
with appropriate visual variables in an understandable way is crucial for a visual
language.
The four characteristics of visual languages that afford effective comprehension and
reasoning (Narayanan and Hübscher, 1998), in the context of service processes are that
they are able:
• To represent the salient relations of the components of a service process explicitly
via visually perceivable attributes
• To organise related information about the components of a service process and
the relations among them spatially and visually
• To facilitate visual transformations in order to simulate a service process and
• To reduce complexity in the depiction of a service process through recognition
and guidance

3.6 A distributed cognition perspective applied in service design
Visualisation and prototyping are intensively used in service design practices as ways
of externally representing services (Polaine et al., 2013, p.31 & p.140). Blomkvist and
Segelström (2014) compared the purpose of and techniques for making external
representations in service design with the benefits of using external representations from
a distributed cognition perspective. As a result of this comparison, they present their
findings of why service designers use external representations. These findings were used
to discuss findings from Study IV, VI, and VII, concerning the benefits of using service
processes generated by the visual language.
Distributed cognition is an approach in cognitive science. Cognitive science is an
interdisciplinary study of mind and intelligence, encompasses psychology, artificial
intelligence, neuroscience anthropology, linguistics, and philosophy (Thagard, 1996).
Distributed cognition investigates how people think and act as a result of the continuous
interplay among brains, bodies, and situations. External representations including both
visualisation and prototyping play an important role in this interplay by supporting more
elaborate and complex thinking (Blomkvist and Segelström, 2014).
Arvola and Artman (2007) stated that external representations are used throughout the
design process to support collaboration and coordination of activities and insights.
Segelström (2010; 2013) found three reasons why visualisation is used in service design:
to articulate the service designers’ insights; to communicate the insights; and to maintain
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empathy. Blomkvist (2014) found that service designers make service prototypes in
order to learn about the services, to communicate about the services, and to collaborate
externalisations of ideas for sharing. Blomkvist and Segelström (2014) then combined
the findings of the reasons why service designers use external representations as follows:
• Articulation: Service designers are required to have skills to transform the
information about services to insight through analysis of the resources/material.
Making external representations support the analysis.
• Learning: Service designers make external representations to generate insights
and ideas (exploration) or/and they make external representations based on an
idea about intended outcomes and test how the representations are experienced
(evaluation).
• Collaboration: Making external representations help service designers to
coordinate activities and to externalise ideas for sharing.
• Communication: External representations can be used to show the current or
possible future states of the services to external stakeholders.
• Maintaining empathy: External representations assist the creator in reminding
the insights gained during stakeholder research.
Blomkvist and Segelström (2014) divided service design tools and techniques into two
groups in terms of whether they have a final stable version of a service representation
or not (definite group or ongoing group). They stated that both groups support sharable
objects of thought and facilitate re-representation of services. They then asserted that
the definite group (i.e., customer journey mapping, service blueprinting, and
storyboards) supports making persistent points of reference with formal notations and
conventions for communications while the ongoing group (i.e., service roleplay, and
desktop walkthrough) supports inferential reasoning and provides a more natural
representation of structure than internal representations. Nevertheless, the authors claim
that there is no technique which can handle complex information by using multiple
representations and that only service blueprinting supports representing complex
structures of services adequately with the help of its abstract and formalised nature.

3.7 The concept of boundary object
A boundary object is “an analytic concept of scientific objects which both inhabit
several intersectional worlds” (Star and Griesemer, 1989), which can be used as “a sort
of arrangement that allows different groups to work together without consensus” (Star,
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2010). Star and Griesemer (1989) presented four types of boundary objects: repositories,
ideal types, coincident boundaries, and standardized forms.
• Repositories are constructed to tackle problems of heterogeneity caused by the
difference in unit of analysis such as a library or museum, thus has the advantage
of modularity which allows people from different worlds can borrow.
• Ideal types indicate fairly vague but adaptable objects like diagrams, atlas, or
other descriptions which are abstracted from all domains and they serve as means
of communicating and cooperating symbolically (e.g., species).
• Coincident boundaries point out common objects which have the same
boundaries but have different internal contents, for example, a map can share the
same outline of a state or country but can be filled with different contents in terms
of its purpose.
• Standardized forms indicate objects devised as methods of common
communication across distributed work groups (e.g., a form given to the amateur
collectors to fill out when they obtained an animal) which result in standardised
indexes that can be shared across people with different backgrounds.
In my work, the visual language supported constructing boundary objects which could
be used to discuss health services. It builds on both ideal types and standardised forms
as described above. The visual language and the concept of boundary object are further
explored in Chapter 6, where I explain how the service processes created using the visual
language contributed to understanding complex service processes, among different
stakeholders working together.
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4 Research approach and methods
In this chapter, the research approach that guided my research is presented. Different
methodologies were used for each of the three research questions, while they all have
an explorative and stakeholder-centred approach in common. For RQ1, an exploratory
research methodology was adopted, and for RQ2, an instrumental case study
methodology was chosen. An experiential learning methodology was applied to address
RQ3.
The methods used in my research are also mentioned briefly, though a full description
of each of the methods can be found in Chapter 5, in which the seven individual studies
are presented in more detail.

4.1 An explorative and stakeholder-centred approach: service design thinking
Design of services often deals with wicked problems, because there is no specific subject
matter of its own, aside from what a designer conceives it to be (Buchanan, 1992).
Wicked problems are “a class of social system problems which are ill-formulated, where
the information is confusing, where there are many clients and decision makers with
conflicting values, and where the ramifications in the whole system are thoroughly
confusing” (Churchman, 1967, p.B-141). They are difficult to solve as they are
interdependent, dynamically changing, incomplete, and contradictory. Thus, they
require an in-depth understanding of how a solution addressing one area of entanglement
affects other areas. Solutions thus need to be considered with care and understanding of
the potential entanglements and effects of any proposed solution on the entire design
context. Several approaches have been developed to tackle wicked problems in design,
such as Design Thinking (Cooper et al., 2009) and Service Design Thinking (Stickdorn
and Schneider, 2011). Design thinking is an approach to managerial problems, which is
based on how designers approach design problems (Dunbar and Starbuck, 2006).
Service Design Thinking is design thinking applied to services.
Service Design Thinking sees ‘design of service’ as an iterative process consisting of
four phases: exploration, creation, reflection, and implementation (Stickdorn and
Schneider, 2011, pp.122-123). Exploration deals with understanding the real service
problem, the culture of the customer/user and visualising the context, while creation
concerns generation, testing and retesting of ideas and concepts (Tschimmel, 2012).
Reflection is about building on ideas and concepts and prototyping, whereas
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implementation handles communicating and testing the new concept and improving the
prototype (ibid.). The aim of my research is related to understanding complex service
processes. Hence, this research focuses on the exploration phase.
A stakeholder refers to “a person such as an employee, customer, or citizen who is
involved with an organization, society, etc. and therefore has responsibilities towards it
and an interest in its success” (Cambridge University Press, 2019). Stakeholders in
service design can be customers/end users, service workers, people in the service
development team or service designers. Stakeholders in services can be service
customers, service workers or third-party people/entities. In particular, healthcare
services involve several actors with various backgrounds, thus the stakeholders can be
multiple people not only patients and doctors, but also nurses, health secretaries, etc.
Taking the different stakeholders into consideration is beneficial when attempting to
understand both service design processes and healthcare services. A stakeholder-centred
approach takes account of different entities interacting with and through products,
services, and systems (Forlizzi, 2018). Service Design Thinking is based on five core
principles: user-centred, co-creative, sequencing, evidencing, and holistic (Stickdorn
and Schneider, 2011, p.34). ‘Co-creative’ is about engaging stakeholders of various
backgrounds and functions in the service design process (Stickdorn and Schneider,
2011, p.38). In this sense, Service Design Thinking takes a stakeholder-centred
approach. Understanding complex service processes requires an understanding of the
perspectives of different stakeholders. Thus, this research takes a stakeholder-centred
approach.

4.2 Exploratory research
Exploratory research is a methodology suitable for an issue or problem that has not been
clearly studied yet (Brown, 2006, p.45). It “seeks to find out how people get along in
the setting under question, what meanings they give to their actions, and what issues
concern them. “The goal is to learn ‘what is going on here?’ and to investigate social
phenomena without explicit expectations” (Schutt, 2011, p.13). Stebbins (2001, p.6)
argues that the main goal of exploratory research is “the production of inductively
derived generalizations about the group, process, activity, or situation under study”.
Little attention has been paid to what challenges service providing organisations
experience in understanding their services (RQ1). This research question thus seeks
to investigate “What is happening there?” without any explicit expectations. Therefore,
exploratory research was undertaken to answer this question. It consisted of two parts.
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In the first part (Study I), the transition of service concepts from initial specification to
implementation in practice was explored. In the second part (Study II), the different
ways in which service providing organisations describe their service performances was
considered, by asking them about the methods and tools they use to describe their service
performances.

4.3 Instrumental case study
A case study is “an approach to research that facilitates exploration of a phenomenon
within its context using a variety of data sources” (Baxter and Jack, 2008, p.544). Yin
(2008, p.2) argued that case study is favoured when the researcher has little control over
events and the focus is on a contemporary phenomenon within an actual context. There
are three different types of case study: intrinsic, instrumental, and multiple (collective).
An intrinsic case study is performed to better understand a particular case, thus the case
itself is of interest (Stake, 2005). An instrumental case study is undertaken to obtain
insights into an issue or to draw a generalisation, hence the case is of secondary interest
and supports an understanding of something else (ibid.). A multiple case study indicates
a number of instrumental case studies examined jointly to investigate a phenomenon,
general condition, or population (ibid.). To answer what are the key components of
services in healthcare (RQ2), an instrumental case study was chosen. This question
seeks to identify the key components of services in healthcare in general, not the key
components of a particular health service.

4.4 Experiential learning: communicating about services through a visual language
How can a visual language contribute to understanding complex services in
healthcare (RQ3), seeks to explore the role of a visual language in understanding
complex services in healthcare. To explore the power of a service-oriented visual
language in understanding complexities in healthcare services, Kolb’s experiential
learning model was applied to services.
Khorshidifard’s (2014) was an inspiration for looking at how Kolb’s experiential
learning cycle can be adapted to service process learning. A learning cycle might support
the development of an effective way of understanding how services are delivered in
practice.
Kolb’s experiential learning cycle was interpreted in the service process learning context
in the following order. First, one can have a concrete experience of a service process
and carry out a reflective observation of the service process. Then the service process
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can be conceptualised in an abstract way, and it can be used for active experimentation.
For example, to learn about a service process relating to purchasing a bus ticket, one
first can go out into the field and buy an actual bus ticket. One can then reflectively
observe the service process and conceptualise it in an abstract way. Finally, one can use
the abstraction for the design of a new service process.

4.4.1 The service process learning cycle for understanding service process and its context

A learning cycle, a strategic way of learning about service processes and its context in
a detailed manner, facilitates an understanding of service processes involving multiple
actors (e.g., healthcare service processes). A service process learning cycle was
developed for this study based on Kolb’s model (1984, p.42) to support my own
knowledge building and to support an improved understanding of service processes and
their contexts in healthcare. Later in my research, the same model was used to support
insight generation in workshops with stakeholders. Figure 8 shows the cycle with
activities allocated to the different phases.

Figure 8 Service process learning cycle (presented in Paper 6)

In the concrete experience phase, a particular service process can be watched, and in the
reflective observation phase, the actual context of the service process can be learned
about. These two phases may be concurrent or sequential and are often referred to as
reflection in action and refection on action (Schön, 1983). The abstract
conceptualisation phase (Phase 3) requires the modelling or drawing of concepts. In this
phase, the service process can be visualised, based on the data collected in the previous
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phases. In the active experimentation phase (Phase 4), the visualised service process and
related issues might be discussed. For example, challenges in the current service process
and/or opportunities for future service process improvement highlighted in the previous
phases can be discussed.

4.4.2 Service design methods and tools that facilitate the service process learning cycle

Service designers analyse existing services and try to learn about the experiences of the
customers (Kimbell, 2011). They use various methods and tools to understand existing
services in order to redesign them. Thus, service design methods and tools can be used
to learn about service processes by applying them in each of the phases of the service
process learning cycle. The activities that result from the application of service design
methods and tools can facilitate an understanding of complex service processes in
healthcare.
In the concrete experience and reflective observation phase, service design methods and
tools can support researchers to observe the service processes and to learn about their
real contexts. Service safaris, shadowing, and contextual interview can be considered
for this phase. Service safari is a service design method which allows people to explore
a service “in the wild”, and document their experiences using certain tools like a pen
and paper, dictaphone or a video camera (Stickdorn and Schneider, 2011, p.154). A
contextual interview is a service design method that is conducted in the context where
the service process occurs (Stickdorn and Schneider, 2011, p.162), for example
interviewing a service worker while he or she is working (ibid.).
In the abstract conceptualisation phase, service design methods and tools that enable
modelling or drawing of service processes are useful. Storyboard, service blueprinting,
and customer journey mapping can be considered by researchers to help them visualise
a service process.
In the active experimentation phase, methods and tools that allow service processes and
related issues to be discussed are valuable. Focus groups and in-depth interviews may
be suitable for this.

4.5 Methods
In order to generate the data to answer the research questions in this study, a variety of
qualitative research methods and service design methods were used, including the visual
language designed in the VISUAL project. The methods were selected carefully for
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triangulation, the “process of using multiple perceptions to clarify meaning, verifying
the repeatability of an observation or interpretation” (Stake, 2005, p.454). Therefore, the
methods applied in this research support each other in order to lead to a unified
understanding of the phenomenon. Table 5 shows the methods used in each study.
Thematic coding (analysis) and qualitative content analysis were the main techniques
used to analyse the obtained data (transcribed interview, data in documents or field notes
from observations). In Study I, NVivo, a qualitative data analysis computer software
programme, was used to code and analyse the interview transcripts and thematic coding
was applied to fine-tune the analysis. In Study II, statistical analysis, based on an online
survey platform, was used, in addition to qualitative content analysis. The description
of the studies and the details about the selection and use of these methods are presented
in Chapter 5 as well as in the papers published as part of this research.
Table 5 Methods used for each study
Study Research topic
Challenges people experience
I.
in the transition from service
concepts to implementation

Participants
People working
in service
development

II.

Challenges people experience
when describing service
performances in service
providing organisations

People working
in service
development

Online survey involving openended questions

III.

Identifying key components of
services in healthcare

Customers of
an eHealth
company

Document analysis, interview,
and observation

IV.

Representing service processes
by developing a visual
language

Employees and
customers of
an eHealth
company

Document analysis, interview,
observation, customer journey
mapping (the visual language),
and questionnaire

V.

Exploring the identified key
components of services in
healthcare

VI.

VII.

Employees and
customers of
an eHealth
company
Employees of
Understanding complex service an eHealth
company
processes using a learning
cycle involving service design
methods
Homecare staff

Methods
Interview

Observation, customer journey
mapping (the visual language),
focus group, and usability test
Observation, customer journey
mapping (the visual language),
and focus group
Shadowing, interview, and
customer journey mapping (the
visual language)
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5 Studies and findings
In this chapter, the seven studies implemented in this research are described as well as
the findings from these studies.

5.1 Study I. Challenges people experience in the transition from service concepts
through specification to implementation
Study I was undertaken to explore the challenges in understanding services in the service
development phase. In order to investigate these challenges, I explored how the
transitions from service concepts to service implementation took place in service
development projects in Norway.
Twelve participants working in service development (service designers, business
developers, and project managers) were interviewed about their experiences and
opinions regarding the transition process in their service development projects. A semistructured interview method was used. The audio files from the interviews were
transcribed and analysed using NVivo 10 and thematic coding (Madden, 2010, p.143).
Services are developed through an iterative process which includes exploration,
creation, reflection, and implementation (Stickdorn and Schneider, 2011, pp.122-123).
A decision on the need for a new service or a change to an existing service is made in
the exploration phase. In the creation phase, images for the future service are created.
A specification of a new or changed service is described in the reflection phase. In the
implementation phase, the service is implemented.
Analysis of the data from Study I shows that visualisation (drawing and mapping) and
documentation (text writing) tools were used to support decision-making about the need
for the development of a new service or changes to an existing service. Process
modelling methods (flowchart, storyboard, service blueprinting, customer journey
mapping, and scenario) and sketches were used to assist in creating images for the future
service. Service providers seemed to have their own way of documenting the
specifications of their services; SharePoint and Mandate were mentioned as examples.
The analysis also showed that four main stakeholder groups were involved in service
development: service development teams, service designers, service workers, and
customers. The service development teams in the service providing organisations (e.g.,
multidisciplinary teams, often with a managing director, product leader, business
developer, marketing department and customer department, etc.) were involved in the
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entire development process: decision making, image creating, specifying service, and
implementing service. Service designers from design consultancies were not involved
in the specifying service and implementing service phases. Service workers and service
customers were involved in image creating, specifying service, and implementing
service phases. See Table 6.
Table 6 Stakeholders’ involvement in service development (presented in Paper 1)
Events
Stakeholder
involvement

Decision
making

Image
creating

Service development team

O

O

Service designer

O

O

Specifying Implementing
service
service
O

O

Service customer

O

O

O

Service worker

O

O

O

Figure 9 shows the stakeholders’ communications in service design and development.
Design agencies communicated with the service customers and service providing
organisations. The service development teams in the organisations communicated with
design consultancies, service customers, and people in other departments in the same
organisations (e.g., operation team, customer call centre, UX department, and internal
designers). The majority of the participants claimed that ensuring communication and a
mutual understanding among stakeholders is the most critical problem in service
development.

Figure 9 Stakeholders’ communications in service development (presented in Paper 1)
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The biggest challenge service providing organisations experienced when understanding
their services was the communication gap between service concepts and implementation
within the service providing organisations. The participants working in the design
agencies claimed that things get lost from time to time, when specifying and
implementing services, so the implemented services did not look like the images of
services they created together with the service providing organisations. The participants
from service providing organisations argued that better ways of documenting service
concepts and specification are needed in order to solve the problems linked to
communicating with people inside the organisations. Detailed information about Study
I can be found in Paper 1.

5.2 Study II. Challenges people experience when describing service performances in
service providing organisations
Study II was conducted to examine the challenges in understanding services in the
service evaluation phase. The methods and tools that were used to describe service
performances 7 and what challenges people experienced when using them were
considered.
An invitation to participate in an online survey was sent by email to 175 individuals who
had attended a service design seminar, “How to offer better services?”, organised by the
VISUAL project. A total of 54 people participated in the survey. The majority were
business developers or people with design competence. Fifteen people in a leadership
position and five software developers also participated.
The participants were first asked the question, “Which methods or tools do you use to
describe service performances?” They were allowed to select more than one answer
among the eight options including six representative methods and tools: ① Do not use
any methods or tools; ② Customer journey mapping; ③ Service blueprinting; ④
Storyboarding; ⑤ Storytelling (Scenarios); ⑥UML (Unified Modelling Language);
⑦ BPMN (Business Process Model and Notation); ⑧ Others (specify). They were then
asked to write in free-text about the challenges they experienced when using the methods
and tools they use. SurveyMonkey was used as an online survey platform. The collected
data were analysed using the statistical support provided by SurveyMonkey and
qualitative content analysis (Graneheim and Lundman, 2004).

A service performance can be a picture of a service that customers can draw after they have experienced the
service (Paper 2).
7
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Results from Study II revealed that almost a quarter of the study participants did not use
any methods or tools to describe their service performances. These participants specified
that they use fragmented user stories, films, or unstructured talks with markers and a
whiteboard. Figure 10 shows an overview of the answers to the first question.

Others

UML (Unified
Modelling
Language)
BPMN
(Business
Process Model
and Notation)

Storytelling
(Scenarios)

Storyboarding

Service
blueprinting

Customer
journey
mapping

80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0%
0,0%

Do not use any
methods or
tools

Which methods or tools do you use most to describe service performances
in practice? (Mark one or more)

Figure 10 Methods and tools used to describe service performances

The participants were then asked, “What are the challenges when you use the methods
and tools you identified in the first question?”; the answers are listed below (this study
presents these answers in greater detail in Paper 2). Many participants claimed that the
existing methods and tools did not support a holistic view of the overall service
processes in an intuitive and straightforward manner.
• Hard to see the whole; cannot visualise the overall totality; not easy to describe the
entire process in an easy-to-understand manner; cannot get the overview – across
products and services
• Not intuitive; challenging to visualise the complexity of service systems in a diagram
in a simple and intuitive way; the existing methods and tools support only simple
description so describing the actual complex issues in service processes with them
becomes too big and not insightful; challenging to communicate both the whole and
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the details at the same time; too much information to be communicated and there is
a lack of good models to support this
• Difficult to capture and describe the experiences and efforts that the customer has
and must give; challenging to describe customer journeys that have touchpoints
which can have multiple communication channels
• A lack of a common and consistent language that supports a fast description of
service processes; the existing methods and tools are not standardised
• The existing methods and tools require double work to put the results in, e.g. a
presentation and/or a report (Microsoft PowerPoint or Word file) and there is no
computational tool that supports the depiction of service processes
• Having enough knowledge about how to use the tools
• A lack of a connection between the system design, the work processes, and the
service processes
• Brand perspective in service design
• Forming/shaping out the description is labour-intensive

5.3 Study III. Identifying key components of services in healthcare
Study III was undertaken to identify the key components of services in healthcare. The
key components of out-patient services in Norway were identified through an iterative
process of constructing patient journey templates.
Data about the referral processes for three patients were collected using document
analysis, interviews with healthcare professionals working at a surgical out-patient clinic
in a hospital in Norway and observations of the same professionals. Table 7 shows the
data collection methods used, participants who took part, and the data types obtained in
the study. First, a so-called e-learning module in an EHR system was obtained from the
eHealth company and was studied to understand the general routines of patient referral
processes before visiting the hospital. The chief nurse at the clinic then explicated the
referral processes for three patients (one with a simple, one with a medium-complicated,
and one with a complicated history) by showing relevant electronic documents in the
hospital’s EHR system as well as other paper documents. The medium-complicated and
complicated patients’ histories were mainly used to identify the key components of the
out-patient services. Semi-structured interviews with the chief nurse resulted in more
information about the patient referral processes. Observations of, and unstructured
interviews with, a secretary, a physician, and a health secretary were conducted to obtain
a deeper insight into the patient referral processes. Some photos of the EHR system and
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field notes were taken during the observations and interviews. Some documents related
to the patient referral processes (e.g., patient brochures, a flowchart explaining internal
routines for patient referral processes, etc.) were also obtained.
Table 7 Data collection methods, participants and data types
Data collection methods

Participants

Data types

Document analysis +

A chief nurse

Field notes, photos, audio
files, and documents

A secretary, a specialist,
and a health secretary

Field notes, photos, and
audio files

Semi-structured interviews
Observations + unstructured
interviews

The key components of the out-patient services were identified by: 1) analysing the data
using qualitative content analysis (Graneheim and Lundman, 2004) and thematic
analysis (Fereday and Muir-Cochrane, 2006); and 2) reconstructing the patient histories
by creating and enhancing each patient’s journey template using a Microsoft Excel
spreadsheet in an iterative manner. A service blueprinting method (Stickdorn and
Schneider, 2011, pp.204-205) was used to construct the first version of this journey
template.
A total of nine key components of services in healthcare were identified. The out-patient
services contained interactions (touchpoints) situated in health services (conventional
medical services) and in eHealth services (services that include interactions via
electronic channels). Table 8 presents the key components of health and eHealth services
in the out-patient context. The first four components (service customer, service worker,
service setting, and service process) are the key components of services introduced by
Fisk et al. (2013, pp.21-22). Through the analysis of the collected data, five new key
components were identified: service objective, secondary service customer, secondary
service worker, service interaction type, and sub-service provision context.
Treatment was the objective of the interactions situated in the health services. Therefore,
patients were considered to be the service customers, while healthcare professionals
were considered to be the service workers. Either a medical facility or a place where a
patient has a touchpoint (e.g. a patient’s home where he/she reads a postal letter from a
hospital) was the service setting. A sequence of actions and touchpoints between a
patient and healthcare professionals was the service process.
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Efficient communication among healthcare professionals was the objective of the
interactions situated in the eHealth services. Thus, healthcare professionals (e.g., a
nurse) were considered to be the service customers, whereas the healthcare information
systems (e.g., an Electronic Health Record (EHR) system and a radiology information
system, etc.) were considered to be the service workers. The service setting was health
information system software and the service process was a sequence of touchpoints via
the health information systems.
Secondary service customer and secondary service worker are two of the new
components that emerged in the analysis. A secondary service customer indicates a
person or system that can be affected by an interaction between a service customer and
a service worker, while a secondary service worker points out a person or system that
can influence an interaction between a service customer and a service worker indirectly.
The secondary service customers who can be affected by the interactions between a
patient and a healthcare professional are family members of the patient. On the other
hand, the secondary service customers who can be influenced by the electronic
interactions between healthcare professionals were patients. The secondary service
workers who can affect the electronic interactions between healthcare professionals
indirectly were the people producing or maintaining the health information systems.
The type of interaction situated in the health service (service interaction type) was either
human-to-human interaction (e.g., a surgeon operates on a patient) or human-to-physical
evidence interaction (e.g., a patient reads a postal letter from a hospital), while the type
of interaction situated in the eHealth service was human-to-computer interaction (e.g.,
a medical specialist dictates an out-patient note through an EHR system). The subservice provision context (smaller units consisting of the service process) of the health
services was either a service worker provides a service to a service customer (e.g., a
medical specialist examines a patient) or a service worker provides a service to another
service worker (e.g., a health secretary in a hospital sends a GP a postal letter of an outpatient note), whereas the sub-service provision context for eHealth services was a
service worker provides an e-service to a service customer (e.g., a GP’s EHR system
sends an electronic patient referral, which can be seen by a secretary in a hospital’s post
centre). The detailed information for Study III is described in Paper 3.
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Table 8 Key components of health and eHealth service (presented in Paper 4)
Service type

Health service

eHealth service

Component
a

Service customer

Patient

Healthcare professional

b

Service worker

Healthcare professional

Health information system

c

Service setting

A medical facility or

Health information system
software

A location where a patient
has a touchpoint
d

Service process

The sequence of actions
and touchpoints of a
patient and healthcare
professionals

The sequence of touchpoints
via health information
systems

e

Service objective

Treatment

Efficient communication

f

Secondary service
customer

A family member of a
patient

Patient

g

Secondary service worker

N/A

People producing or
maintaining the health
information system

h

Service interaction type

Human-to-human or

Human-to-computer
interaction

Human-to-physical
evidence interaction
i

Sub-service provision
context

A service worker provides
a service to a service
customer or

A service worker provides
an e-service to a service
customer

A service worker provides
a service to
a service worker

5.4 Study IV. Representing service processes by developing a visual language
Study IV addresses the patient referral processes. Here, the visual language was used to
depict the complexity of service processes. The previous version of the visual language,
the data collected, and the patient journey templates developed in Study III (described
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in Section 5.3) were used as a source for the visual language development. The patients’
histories could be organised according to date, physical location, initiator, recipient,
channel, and description of the event in the final version of the journey template. These
attributes of a patient journey were then used to improve the previous version of the
visual language and form the basis for the development of a new version supporting the
depiction of complex service processes. Through trial, error, and exploration, I and two
other researchers in the VISUAL project, sketched different approaches for visualising
fragments of the patients’ referral processes. Knowledge gained from information
visualisation, communication theories, and visual language theories discussed in
Chapter 3 was used when developing the new version. Preliminary feedback about the
new version was collected involving employees of the eHealth company.

5.4.1 The visual language and its versions

The VISUAL project developed and evaluated a visual language in an iterative manner,
by using it to represent service processes based on a customer journey mapping
approach. Thus, the language had several versions.
In fact, the VISUAL project team released a new iteration of the visual language
biannually, throughout the duration of the project. Detailed specifications of
terminology and visual notations were provided with each iteration. Initially, the visual
language was referred to as VISUAL, but it was later given the name CJML (Customer
Journey Modelling Language). The CJML is still being developed. Each iteration was
evaluated by the VISUAL project team, using studies where diverse service processes
were described. The findings from the evaluations provided requirements for further
improvements, iteratively. While writing the papers that are a part of this dissertation, I
adopted the name SJML (Service Journey Modelling Language) for the visual language.
Table 9 provides an overview of the different versions. SJML v1.0 is composed of basic
attributes (touchpoint, channel, actor, and status) and was first introduced in Lee and
Karahasanović (2013). Additional attributes (action, decision point, concurrency and
un-ordered sequence) were added to SJML v1.1 which was introduced in Halvorsrud et
al. (2014). SJML v2.0 included adjustments to some existing attributes (touchpoint,
action, actor, initiator, and recipient) and added some additional attributes (system
activity, touchpoint description, and time flow) and a new diagram type (swimlane view)
to support the depiction of service processes involving multiple actors. SJML v2.0 was
improved in a later study by the other researchers in the VISUAL project in SINTEF
after adjusting the colours for initiator and recipient, adding a journey phase attribute,
and placing a comment actor. This version (SJML v3.0) is introduced in Haugstveit et
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al. (2016) and can be found on the VISUAL project website
(https://visualproject.org/this-is-visual/). Advanced attributes introduced on the
VISUAL website are not presented in this thesis.
Table 9 Different versions of the visual language
Version

Described in

Language composition

SJML
v1.0

(Lee and
Karahasanović
, 2013)

Basic attributes (touchpoint, channel, actor, and status)

SJML
v1.1

(Halvorsrud et
al., 2014)8

Additional attributes (action, decision point, concurrency,
and un-ordered sequence)

SJML
v2.0

Paper 5

Adjusted attributes (touchpoint, action, actor, initiator, and
recipient), additional attributes (system activity, touchpoint
description, and time flow), and swimlane diagram

SJML
v3.0

(Haugstveit et
al., 2016)9

Adjusted attributes (touchpoint), additional attributes
(journey phase), comment as an actor

Figure 11 shows the basic attributes of SJML v1.0: touchpoint, channel, actor, and
status. A touchpoint is depicted as a circle with a symbol inside. Channel indicates the
device that enables the interaction and is described as a symbol inside the circle. Actor
refers to the person who initiated the interaction and can be described as the colour of
the circle’s boundary. A touchpoint can also contain the result of its execution (status),
whether the interaction succeeded, failed, or did not happen at all. The line style of the
circle is used for the status (succeeded interaction – solid line; failed interaction – solid
line with a cross marked inside and; missing interaction – dashed line). Connector links
touchpoints. A service process has a start point and end points.

8

SJML v1.1 is called CJML (Customer Journey Modelling Language) in this paper.

9

SJML v3.0 is called CJML swimlane diagram in this paper.
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Figure 11 Basic attributes of SJML v1.0

Figure 12 presents the attributes that were added in SJML v1.1. An action (illustrated as
a square box symbol) refers to an event performed by a customer, a service provider, or
a third party as a part of a service process, but which does not involve any interaction
between them. A decision point (portraited as a diamond symbol) was added to represent
a time point where a customer journey can be routed into different potential paths. A
concurrency (depicted as two separated half-dotted circles and two small clocks with a
wave symbol in between) indicates when several touchpoints occur at the same time.
An unordered sequence (described as a pair of bracket symbols) points out a group of
touchpoints that occur in an unfixed order. A detailed description of SJML v1.1 and its
elements can be found in Paper 5 and in Halvorsrud et al. (2014).

Figure 12 Additional attributes added in SJML v1.1
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5.4.2 Representing complex service processes with the visual language

Study IV enabled the identification of requirements for the improvement of SJML v1.1.
The requirements were collected while visualising the fragments of the patients’ referral
processes through trial, error, and exploration with the patient journey templates and
SJML v1.1. The identified requirements are described in the following. They:
(1) Support visually describing and distinguishing among several actors in a more
appropriate way
(2) Support describing and distinguishing touchpoints occurring between two actors and
included in both actors’ journeys
(3) Support distinguishing among several touchpoints mediated by the same
communication channel thus having the same symbol
(4) Support describing dataflow in the patient referral processes
(5) Support distinguishing between the workflow and the dataflow
In order to support the depiction of the patient referral processes involving several
actors, SJML v2.0, which takes a networked perspective of a service process, was
developed based on the above-mentioned requirements through several iterations. How
the requirements were addressed are described as follows.
(1) Icon, title, and swimlane for each actor to distinguish several actors
When many actors are involved, using different colours for each circle’s boundary
might not be appropriate to distinguish the actors. Thus, swimlanes with actor icons
and titles were adopted to support the depiction of the journeys of the several actors.
(2) Initiator-recipient concept to distinguish touchpoints in both actors’ journeys
An initiator-recipient concept was adopted to describe the same touchpoint in both
actors’ journeys. Colours of the touchpoint boundary differ depending on whether
the touchpoint was sent or received.
(3) Annotation to distinguish touchpoints mediated by the same channel
A text area for annotation was added to distinguish several touchpoints mediated by
the same channel and having the same symbol.
(4) EHR system and system activity in the patient referral processes
When actors update or save information in a patient referral process, it is done
through the EHR system. Thus, the EHR system was regarded as an actor. A system
activity attribute was added to describe the activity performed by the EHR system.
(5) Plain arrow to describe workflow and dotted arrow to describe dataflow
Two different arrow types are needed to represent workflow and dataflow. The
workflow was described with a plain arrow, while the dataflow was described with
a dotted arrow.
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Figure 13 presents the main attributes of SJML v2.0 that are described above. A square
box symbol was used to represent a touchpoint in order to allow more space for
annotation and a symbol area. The colour and shape of the square box’s boundary
indicate whether it is a touchpoint (blue for initiator and green for recipient), an action
(grey), or a system activity (grey dotted). Symbol area is placed on the left inside the
square box and provides a space for an icon that describes a communication channel or
device mediating the touchpoint. A text area is placed on the right, inside the square
box, and gives a space for annotation that explains the touchpoint’s context. Workflow
connects the actions and touchpoints of the involved actors, whereas dataflows show
information saving and updating activities in the health information systems.

Figure 13 The main attributes of SJML v2.0

Figure 14 shows an excerpt of a general practitioner’s (GP’s) journey represented based
on the simple patient history. A symbol representing an actor is placed on the left side
of the swimlane and the title of the actor is positioned under the symbol. There are two
touchpoints and one action in this GP’s journey. A GP first meets with a patient and
examines him/her. The GP then concludes that the patient needs a consultation with a
specialist. The GP drafts and sends an electronic referral to a hospital via the GP’s health
information system. This version allowed each actor’s journey involved in the referral
process to be seen.

Figure 14 An excerpt of a GP’s journey
55

Figure 15 shows an excerpt of a patient referral process that includes the GP’s journey
presented in Figure 14. A horizontal line with time stamps was added under the
swimlane diagram to show the time flow of the service process and the dates when
touchpoints and actions occurred. There are five actors in this excerpt of the referral
process. A patient comes to a GP’s office and meets with the GP. The GP then examines
the patient and concludes that the patient needs a consultation with a specialist. The GP
drafts and sends an electronic referral to a hospital via the GP’s health information
system. The electronic referral is received on the hospital’s EHR system. A secretary in
a post-document centre in the hospital opens the referral, registers it, and identifies a
specialist group for the patient. The secretary then forwards the referral to the identified
specialist group via the hospital’s EHR system. A specialist in the specialist group opens
the referral, assesses it, and prioritises it. SJML v2.0 enabled the overall referral process
involving several actors to be visualised.

Figure 15 An excerpt of a patient referral process

On the introduction of SJML v2.0, the visualised simple and medium-complicated
patient referral processes obtained using this tool, field notes analysis, findings,
comments from the participants, and suggestions from the researchers for improvement
of the referral process were delivered to the eHealth company in the form of a report.
The summary of the report was presented to five employees working at the eHealth
company via a remote workshop. An open-ended questionnaire was then sent to the
employees via email in order to ask them about whether the visualisations were
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comprehensible and whether they supported their understanding of complexity in such
healthcare service processes.
The participants agreed that the visualised patient referral processes using SJML v2.0
and its elements were understandable, and SJML v2.0 would be helpful for creating a
common understanding of referral processes. These results show that a visual language
which takes a networked perspective of service provision and consumption might
facilitate an understanding of complex service processes in healthcare by supporting the
representation of such processes. The detailed information about Study IV is described
in Paper 5.

5.5 Study V. Exploring the identified key components of services in healthcare
The nine key components of services in healthcare identified in Study III were applied
in Study V. I and another SINTEF researcher conducted this study with the involvement
of employees and customers of the eHealth company which was an industrial partner
company of the VISUAL project.
The visual language was not tested for further development in this study. Rather this
study aimed to investigate how the nine key components of services in healthcare,
identified in Study III, can be considered in order to involve all stakeholders in an actual
eHealth service design process.
The data gathering activities in Study V were planned and conducted by taking into
account the nine identified key components of services in healthcare (see Table 10). The
objective in using ‘the message exchange module (eHealth service)’ was efficient
communication among the healthcare professionals (the users of the EHR system). At
the first workshop (W1), two researchers observed the various uses of the message
exchange module (service processes) demonstrated by an EHR user consultant. I then
visualised some expected service processes and a scenario-based service process based
on the data obtained at W1 using SJML v3.0 and presented them to the secondary service
workers from different backgrounds (people producing and maintaining the EHR
system) at the second workshop (W2-1). The secondary service workers (a user
experience (UX) expert, a project manager, two system developers, an interaction
designer, a nurse consultant, and a doctor consultant) then discussed problems of the
current use of and suggested how to improve it in a focus group (W2-2). The third
workshop was then held with service customers (the users of the EHR system)
representing different user groups including a medical doctor, a psychologist, a clinical
advisor, a technical advisor, and five health secretaries. The service interaction type was
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human-to-computer interactions. Thus, a usability test was planned. In the usability test
(W3-1), some the users were asked to solve a set of tasks related to the use of the module
while the other users watched the task solving on a big screen and wrote down their
opinions about the task solving on an evaluation sheet. They then discussed in a focus
group how and why they usually work with the tasks in such ways and the problems
they experienced (W3-2). For system security reasons, no access to the actual message
exchange module in the EHR system (the service worker) was given to the researchers
or to the participants. Thus, a test version of the EHR system was used in all workshops
as the surrogate service setting. No access to patient-sensitive data was given either to
the researchers or to the participants in any of the workshops in order not to affect
patients (the secondary service customers). The sub-service provision context was the
EHR system (service worker) provides e-services to the healthcare professionals
(service customers). This sub-service provision context was treated as the context for all
data gathering activities (focus groups, usability test, observation, and customer journey
mapping).

Table 10 Data gathering activities & rules for the key components of services
Components

Workshop/application Data gathering activities and rules

(a) Service customer W3-2

Focus group with the EHR users

(b) Service worker

The message exchange For system security reasons, no access to
module in the EHR
the actual message exchange module in the
system
EHR system (the service worker) was
allowed

(c) Service setting

W3-1

Usability test with EHR users

(d) Service process

W1

Observation of a user consultant

W2-1

Visualisations of the service processes

(e) Service objective Efficient
communication

Pursued as a service goal during all the
data collecting activities

(f) Secondary
service customer

Patients

No access to the patients’ (the secondary
service customer) sensitive data was given

(g) Secondary
service worker

W2-2

Focus group with the employees of the EHR
producing company

(h) Service
interaction type

Human-to-computer
interaction

A usability test was conducted

(i) Sub-service
provision context

The EHR system
provides e-services to
the healthcare
professionals

Treated as the context for the focus group,
usability test, observation, and
visualisations
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Findings from Study V show that the nine key components of services in healthcare can
be taken into account when designing data collection activities and when considering
the data collection rules for the analysis of existing eHealth services. Using this
approach, we could engage different stakeholders of the service in the service design
process. The details of Study V are described in Paper 4.

5.6 Study VI. Understanding eHealth service processes using service process learning
cycle involving service design methods
Study VI examined how the service process learning cycle (introduced in Section 4.4)
can support an understanding of eHealth service processes. This study was conducted in
the same setting as Study V. The focus of this study was on selecting appropriate service
design methods that can be used in each phase of the service process learning cycle, and
how to connect them to construct a consistent learning cycle. Eight secondary service
workers in the eHealth service (the employees of the EHR producing company)
participated in the examination.
Three data collection methods (observation, customer journey mapping, and focus
group) were carefully chosen and organised according to the learning cycle (concrete
experience and reflective observation, abstract conceptualisation, and active
experimentation). See Figure 16.

Figure 16 Service process learning cycle applied in Study VI to understand eHealth
service processes
Observation is a useful way of collecting empirical data in naturally occurring settings
and it supports an understanding of the users’ context, tasks, and goals (Rogers et al.,
2011, p.247). Customer journey mapping enables structured visualisation of a
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customer’s service experience so that both problem areas and opportunities for
innovation can be identified, while the service experience can be broken down into
individual steps for further analysis when focusing on specific touchpoints (Stickdorn
and Schneider, 2011, pp.158-159). Focus groups are good for collecting data from
multiple viewpoints and stress areas of consensus and conflict (Rogers et al., 2011,
p.232).
First, we observed and reflected on the various uses of the module (the eHealth service
processes) demonstrated by a user consultant through an observation during a demo
session (W1). We then made an abstract conceptualisation of some expected processes
and a scenario-based eHealth service processes using SJML v3.0 based on the collected
data (W2-1). Finally, we conducted active experimentation with employees of the
eHealth company who had various backgrounds (manager, interaction designer,
developers, and consultants for nurses and doctors) using the conceptualisation from a
focus group setting (W2-2). We showed the participants the visualised eHealth service
processes and let them discuss the service processes.
SJML v3.0 allowed visualisations of the eHealth service processes to be generated based
on the data collected from an observation of a user consultant during the first workshop
(W1). The process of visualisation (W2-1) allowed the eHealth service processes to be
analysed in a critical way using the visual elements, semantics, and syntax the language
has. The visualised eHealth service processes were then able to be shown to a
multidisciplinary group of secondary service workers (employees of the eHealth
company) during the second workshop (W2-2) to discuss issues related to the eHealth
service processes. Figure 17 shows the participants in W1 and W2-2.

Figure 17 Participants in W1 and W2-2
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Results from the second workshop (W2-2) show that the visualisations facilitated
discussions for improvement of the eHealth services from the perspectives of secondary
service workers who had different backgrounds. The secondary service workers stated
that the complex eHealth service processes were presented in a more understandable
way in the visualisations. They even suggested that the visualised eHealth service
processes might be useful as a training tool for new service customers (healthcare
professionals) or as a discussion tool for service development teams inside the company
to improve the current eHealth service processes.
The concrete experience and reflective observation phase in the service process learning
cycle made it easier to identify the actors involved and possible interactions within the
actual eHealth service processes. The abstract conceptualisation phase in the cycle
enabled the visualisation of the eHealth service processes. Finally, the active
experimentation phase in the cycle facilitated the discussion amongst participants (with
different roles and backgrounds) of the current problems regarding the visualised
eHealth service processes and suggestions for future improvement. Overall the service
process learning cycle enabled a deep insight into the eHealth service processes and to
learn about the participants’ different perspectives on them.

5.7 Study VII. Understanding homecare service processes using service process learning
cycle involving service design methods
Study VII explored how the service process learning cycle can contribute to an improved
understanding of homecare service processes. As for Study VI, the focus in this study
was on selecting proper service design methods that can be used in the different phases
of the service process learning cycle and connecting them. This study was conducted
independently of the VISUAL project, and it was not about testing the visual language
for further development. Three homecare staff in Norway and one homecare nurse in
Sweden participated in this study.
Shadowing, contextual interview, customer journey mapping, and semi-structured indepth interview were carefully chosen to collect data. These methods were organised
according to the cycle (concrete experience and reflective observation, abstract
conceptualisation, and active experimentation), to support an understanding of
homecare service processes from the homecare staff’s perspective (see Figure 18).
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Figure 18 Service process learning cycle applied in Study VII to understand homecare
service processes (presented in Paper 6)

Among the three service design methods, service safari, shadowing, and contextual
interview, that can be used for the concrete experience and reflective observation phases,
a combination of shadowing and contextual interview for triangulation were chosen.
Shadowing permits researchers to immerse themselves in the participants’ lives to
observe their experiences and understand the real-time interactions in an intimate way,
so the researchers can understand problems as they occur and obtain a truly holistic view
of how the services operate in practice (Stickdorn and Schneider, 2011, p.156). Using
contextual interview, the researcher can better understand the social and physical
environmental surroundings of the service, because the research is conducted in the
context in which the service process of interest occurs (Stickdorn and Schneider, 2011,
p.162).
First, the homecare staff were observed, and their actions and touchpoints were reflected
upon while they were working. Shadowing was used and contextual interviews were
conducted in parallel regarding their work routines. Abstract conceptualisations of the
homecare service processes were them made using SJML v3.0 based on the data
collected in the previous phase. Finally, active experimentation with the homecare staff
was conducted using the conceptualisations through semi-structured in-depth
interviews.
SJML v3.0 supported the creation of visualisations of the actual homecare service
processes based on the data collected, while the visualising process with the semantics,
syntax and visual elements of the tool allowed me to organise scattered data in the filed
notes in a more structured way and highlight problematic areas in the homecare service
processes that were identified as points for further research (e.g., the reasons for a failed
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interaction) during shadowing. The visualised homecare service processes were then
presented to the homecare staff in order to learn more about the issues related to the
homecare service processes and to provoke discussions about the highlighted
problematic areas and how they felt the areas could be improved.
The homecare staff who participated in this study pointed out that visualising the
homecare service processes made their work visible, enabled types of tasks to be sorted,
and helped to identify deviations. They suggested that the visualised homecare service
processes might be helpful for educating newly employed homecare staff as a training
tool and useful documenting failed communications and deviations in homecare settings
which might support homecare quality improvement as a work process analysis tool.
The service process learning cycle applied in Study VII allowed a deeper insight into
communications occurring within the actual homecare settings and allowed problems
and challenges around them to be identified. The concrete experience and reflective
observation phases in the learning cycle allowed data in the real homecare settings to be
collected and the involved actors, their actions and interactions, and failed
communications and deviations occurring in the homecare service processes to be
identified. The abstract conceptualisation phase in the cycle then helped to make the
involved actors, their actions and interactions, the failed communications and
deviations, and the overall and single actor’s (sub-) journeys visible. The active
experimentation phase in the cycle engaged the homecare staff in sharing their real-life
experiences and their opinions on the problematic areas in their homecare service
processes were identified and visualised. More information about this study can be
found in Paper 6.
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6 Discussion
This discussion chapter first addresses the challenges which service providing
organisations experience in understanding their services and how to bridge the
communication gaps in service development and service evaluation. The key
components of services in healthcare were then discussed. Lastly, the ways in which a
visual language can contribute to an understanding of complex service processes in
healthcare were considered.

6.1 What challenges do service providing organisations experience in understanding
their services? (RQ1)
Paper 1 describes how the transitions from service concepts to service implementation
took place in service development projects in Norway. The communication gap between
service concepts and implementation was found to exist especially within the
organisations. Paper 2 illustrates which methods and tools were used to describe the
service performances and the challenges people experienced when using them. The
existing methods and tools were found not to support seeing the details nor of the overall
service process in an intuitive and straightforward manner.

6.1.1 Bridging the communication gaps in service design and development

Poorly understood and communicated service concepts and specifications within service
providing organisations can result in the development of services that do not
appropriately reflect service customers’ perspectives. The opinions of service customers
on current services are often collected by service design consultancies or by service
development teams in service providing organisations. When service development
teams have problems with communicating, understanding, and informing people within
their organisations, they also encounter problems in reflecting customers’ opinions,
collected by the teams, in their future services. The misunderstanding of service
concepts and specifications among service designers and service providing
organisations can result in losing important aspects of the services offered by service
customers. Problems reflecting on customers’ opinions and losing track of the insights
offered by service customers, will eventually result in a delivery gap between service
providers and customers.
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Two solutions for bridging the communication gap in service design and development
are suggested here. The first solution is to strengthen Service Design Thinking within
service providing organisations by educating the staff it, involving external service
designers to support the specification and implementation of services or hiring in-house
service designers, who can influence the specification and implementation more
directly. Undertaking service design would be more successful when both the service
providing organisation and designer are prepared to perceive and handle design legacies
(Junginger, 2014). The second solution is to use new methods and tools that support
rigorous description and documentation for the specification of services, so that
operational and technical limitations can be discussed when creating images of the
future services or specifying these services. When the presentations of services lack
viability and feasibility, service concepts are not implemented (Hansen and Jackson,
2015, p.9). Having a tool to support the rigorous description and documentation of
service processes can contribute to bridging the communication gap in service design
and development.

6.1.2 Bridging the communication gaps in service evaluation

If service providing organisations do not use any methods/tools or use improper
methods/tools for the description of the service performances experienced by their
customers, it might lead to a misrepresentation of the service customers’ opinions on
their services. To bridge this communication gap in service evaluation, I propose the use
of standardised methods or tools that support the depiction of both the whole service
process as well as the details of the service process in an easily understandable manner.
A poorly specified service is one of the main reasons for “the mismatch between what
the organisation intends to provide (its strategic intent) and what its customers may
require or expect (customer needs)” (Goldstein et al., 2002, p.124). “Properly conducted,
service quality culture and strategic consensus assessment have the potential of
informing a service organization of its current position and potential areas for service
system improvement” (Cook et al., 2002, p.167). Having a tool supporting the depiction
of service processes can contribute to bridging the communication gap in service
evaluation.

6.2 What are the key components of services in healthcare? (RQ2)
Study III allowed nine key components of services in healthcare to be identified: service
customer, service worker, service setting, service process, service objective, secondary
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service customer, secondary service worker, service interaction type, and sub-service
provision context. Study V enabled the ways in which these components can be
considered in an actual service design process.
The characteristics of e-services are different from ordinary services because e-services
involve interactions through electronic channels. Thus, the components of health
services and eHealth services were identified separately. Since today’s services in
healthcare involve both health services and eHealth services, all of the components
should be considered when designing services in healthcare.
The service object of health services was different from the service object of eHealth
services. The service object of the health service was providing treatment to the patients
while the service object of the eHealth service was efficient communication. It is useful
to take into consideration both service objectives in order to better orchestrate the actions
and touchpoints when designing healthcare services.
In a health service context, family members of a patient become secondary service
customers. In an eHealth service context, for example in an EHR system context, the
patient becomes a secondary service customer because healthcare professionals are
service customers. In addition, the people producing/maintaining the EHR system
become secondary service workers because the EHR system itself is a service worker.
Taking account of secondary service customers and workers can contribute to a better
understanding of the delivery of a service in its entirety. Just as customers are important,
customers of the customers are also important in service design (Holmlid, 2007).
The service interaction type for the health services was either human-to-human or
human-to-material (physical evidence) interaction (e.g., a person reads a letter), while
the service interaction type for the eHealth services was human-to-computer interaction.
“The service perspectives becomes a challenge to interaction design, and technology
usage becomes a challenge to service design” (Holmlid, 2007, p.1). Paying attention to
both interaction types in an appropriate manner would support consistency in service
delivery.
A service often contains several sub-services. Taking account of the contexts of subservices can be useful for better coordinating various interactions between diverse actors
and systems. In healthcare, many actors solve specific tasks and are connected to each
other in their pursuit of the ultimate goal of healthcare: maximising the health of the
population of a society (Coast, 2004). However, how to successfully integrate subservices, some of which occur without service customers’ direct control in service
delivery, can be challenging. Interactions generated from pervasive technology, or
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ubiquitous computing, are good examples of such challenges (Cellary, 2015), e.g., when
designing a patient monitoring service, the issue of how the automatically generated
data (recorded by sensors attached to patients’ bodies) can be well integrated into the
system, can be an important issue.
All nine key components of services in healthcare were considered when designing data
collection activities and considering the data collection rules for the evaluation of
existing service processes. Using this approach, stakeholders of the actual service with
various roles and backgrounds could be engaged in the evaluation through discussions
with them on the problems existing in the current service processes and through ideas
suggested by them for the future improvement from their different perspectives. In order
for design projects to be successful, involving all key stakeholders is essential (Polonsky
et al., 2005). Local interpretation by all key stakeholders is fundamental in order to
ensure the efficacy of design interventions in healthcare (Carr et al., 2011).

6.3 How can a visual language contribute to understanding complex services in
healthcare? (RQ3)
Throughout my research, the visual language, the visualisations created through the
language, and the service process learning cycle involving service design methods,
contributed to an understanding of complex services in healthcare. The contribution
made by this research is highlighted by first revisiting the theories introduced in Chapter
3 and looking at how they functioned within my research. This is followed by a
discussion on how a service design tool, the visual language, and the artefacts generated
by the tool can contribute to an understanding of complex services. Finally, a new model
for the service process learning cycle is presented.

6.3.1 A visual language that bridges the communication gaps

Through my research, a visual language developed for the depiction of complex service
processes was found to support service providers’ understanding of complexity in
healthcare services. Moody’s (2009) diagrammatic model of communication proved to
be applicable. The information about existing services processes in healthcare could
successfully be described with the visual language and the participants could read and
understand the visualisations of the service processes. The visual language provided the
participants with the ability to comprehend important information relating to a service
process, such as touchpoints, actions, actors, communication channels, etc. Unexpected
events and deviations happening in a service process could be recognised easily using
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the visual language. For example, failed communications during homecare service
processes could be illustrated and discussed. The participants stated that the visual
language enabled the representation of service processes in a comprehensible manner
and that problems in these service processes could easily be identified.
In relation to the possible benefits of information visualisation from a service industry
perspective presented in Sub-section 3.5.2, the visual language facilitated an
understanding of how services are delivered, how the actions and touchpoints are
connected, and the relationships among the involved actors. Moreover, applying the
visual language using a learning cycle allowed the service workers and the secondary
service workers to engage more fully in ideation and problem solving by facilitating a
discussion about the represented service processes.
With respect to the benefits of using information visualisation for the depiction of
service processes from a service provider’s perspective introduced in Sub-section 3.5.2,
the visual language could support an efficient explanation of different relationships and
connections in a service process. The visualisations created by the language helped
people to understand the connections between individual actors in a service process as
well as the entire service process.
With regard to the benefits of using visual languages presented in Sub-section 3.3.1, the
visual language made complex issues around service processes visible and made it easier
to discuss the issues. Moreover, the visualisations generated by the visual language
engaged participants who had different roles to offer their opinions on specific service
processes and facilitated a discussion of how to solve the problems. The language
supports a representation of multiple actors’ point of views with swimlanes. Hence, the
developed visual language can support cross-cultural communication. My research
shows that the developed visual language and its visualisations could bridge
communication gaps in service design and service evaluation. The theories of
communication, information visualisation, and visual language applied in my research
have worked in services and service process contexts.

6.3.2 A visual language that supports producing boundary objects of service processes

The visual language used in this research supported the external representation of
service processes using its visual elements, semantics, and syntax. In relation to
Blomkvist and Segelström’s (2014) research findings on the benefits of external
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representations in service design10, the visual language belongs to the definite group
because it supports the description of a service process which can be considered as a
final stable state of a service representation.
The visualised service processes, the artefacts generated by the visual language, can be
understood as boundary objects 11 which became means of communicating or
cooperating symbolically by acting as ideal types and supported communication among
different groups of stakeholders by acting as standardised forms (Star and Griesemer,
1989). Table 11 shows a summary of the visualised service processes that were used in
this research.
In Study IV, the visualised patients’ referral processes using SJML v2.0 could be
presented and discussed in a remote workshop with the five employees of the eHealth
company. The participants mentioned that the visualisations were suitable for
discussions and supported the establishment of a common understanding of the
workflow and relationships among the actors involved in the referral processes.
The eHealth service processes visualised with SJML v3.0 in Study VI facilitated a
discussion on future improvement with the employees of the eHealth company who had
different roles. The participants said that the visualisations might be useful as a training
tool for new service customers or as a discussion tool for service improvement within
the company.
In Study VII, the visualised homecare service processes using SJML v3.0 engaged
homecare staff in sharing their real-life challenges and their thoughts on the problematic
areas in the service processes. They stated that the visualisations could be used as a
reference or training tool for newly started homecare staff or at the nursing school. They
also mentioned that the visualisations could be used as an analytical tool for actual
homecare service process evaluation that facilitates discussions around the problematic
parts in the homecare service process and reflection around them.

10

See Section 3.6.

11

See Section 3.7.
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Table 11 A summary of visualised service processes used in this research
Participants’ reflection on the
usage of the visualised service
processes

Study Service
Application
process type setting

Participants

Study Patient
IV
referral
processes

A
•
multidisciplinary •
group of the
eHealth
company
employees

Suitable as a discussion tool

Study eHealth
A workshop
VI
service
processes of
a message
module of
an EHR
system

A
•
multidisciplinary
group of the
eHealth
•
company
employees

Suitable as a discussion tool
for service improvement
within the eHealth company

Study Homecare
VII
service
processes

Homecare staff

A remote
workshop

A one to
one
interview

Supports common
understanding of patient
referral processes (workflow
and actors’ relationships)

Useful as a training tool for
new service customers
(healthcare professionals)

•

A reference or training tool for
new homecare staff or nursing
students

•

An analytical tool for
homecare service evaluation

•

A discussion tool for service
problems

In other words, the visual language supported generating boundary objects of service
processes that reinforced a common understanding of the current and future service
processes among people with various backgrounds, and that facilitated discussions
about important issues in the service processes from their different perspectives. And
the boundary objects (visualised service processes) supported communication and
collaboration among the participants.
The visual language enabled me as a researcher to represent complex service processes
in a more understandable way and, more obviously, by supporting the visualisation of
multiple actors and different types of tasks and the emphasis of identified deviations
within the service processes. Thus, it is not only service blueprinting which can support
the representation of complex service structures sufficiently as Blomkvist and
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Segelström (2014) argued, but also a visual language which takes a customer journey
mapping approach.
For the participants, the visual language was perceived as easy to understand. The five
employees of the eHealth company who were introduced to SJML v2.0 via a remote
workshop stated that SJML v2.0 was relatively easy to understand and the visual
elements of SJML v2.0 supported the identification of different elements of the
healthcare service processes. The employees of the eHealth company with different
backgrounds, stated that SJML v3.0 can show complex service processes in a more
understandable way. The homecare staff participants said that the SJML v3.0 made their
work visible, sorted different types of tasks, presented homecare service processes more
obviously, and assisted them in identifying deviations in their service processes.
Findings from this research also support that the visualised service process, the artefacts
generated by the visual language, can be suitable for establishing a common
understanding of the service processes. They can be used as a training tool or a reference
for new service customers or new service workers. The visualised service processes can
as well be used as a discussion tool for service improvement inside the company, by
engaging service workers in elaborating on service experiences and their reflections. In
addition, the visualisation can work as an analytical tool for service evaluation that
facilitates discussions around the problematic parts illustrated in the visualisations and
reflections around them. This shows the possibility of using this visual language and its
artefacts as a communication aid especially in the service evaluation phase within
service providing organisations by supporting the people working in the service
providing organisations with different roles having an improved understanding of the
current service processes. This might support solving the problems around design
documents and deliverables identified by Blomkvist et al., (2015); Documents and
deliverables can play a role as boundary objects in the design process by facilitating
communication between designers and developers, however the lack of understanding
or perceived usefulness of design documents and deliverables affected the developers
not using or reading them.

6.3.3 A visual language as a support for learning in service processes

Constructing service processes using the developed visual language and exploring the
constructed visualisations through the service process learning cycle supported
communication about the service process and related issues among different groups of
stakeholders. Figure 19 illustrates the trajectory of my research for Study IV, VI, and
VII. Theories of communication, information visualisation, and visual language allowed
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me to represent service processes iteratively. Representing service processes and
discussing the represented service processes with service stakeholders were embedded
in a learning cycle (described in Section 4.4 and is shown in Figure 8), which enabled
deeper insights into the service processes. The obtained insights then talked back to the
theories applied.

Figure 19 Representation of the trajectory of Study IV, VI, and VII in my research

Because of the complexity of service processes involving technologies, and the number
of involved actors who have different role-specific knowledge (Reichert, 2011),
understanding eHealth practices can be challenging. Not only because nursing work is
complex (Leary et al., 2008; Warren et al., 2012) but also because of the dynamic nature
of homecare services and the fact that homecare staff travel from place to place (BriconSouf et al., 2003), understanding homecare practices can be challenging.
An observation of the various usages of the message exchange module in an EHR
system, demonstrated by a user consultant, enabled understanding of eHealth service
processes. However, for understanding complex service processes in healthcare, an
observation of one person might not be sufficient. Conducting document analysis prior
to observation might be beneficial for understanding complex service processes in
healthcare. Document analysis is defined as “a systematic procedure for reviewing and
evaluating documents – both printed and electronic (computer-based and Internettransmitted) material” (Bowen, 2009, p.27). Studying written materials (e-learning
module and documents) through document analysis facilitated an understanding of the
work routines related to the patient referral processes in the hospital in Study IV.
Documents are not affected by the research process because they are not obtrusive and
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not reactive (Bowen, 2009). Thus, document analysis counteracts the concerns related
to reflexivity or a lack of it inherent in other qualitative research methods such as
observation (ibid.).
Results from the analysis of the data obtained from a combination of shadowings and
contextual interviews regarding homecare work practices were descriptive and rooted
in the work routines of the particular homecare staff. Document analysis of materials
relevant to homecare service processes might offer information about general work
routines and can support the organisation of descriptive information obtained during
observations and contextual interviews in a more structured way. Doing document
analysis prior to observation will eventually contribute to triangulation. Thus, an
improved version of the service process learning cycle can be suggested as illustrated
in Figure 20.

Figure 20 Service process learning cycle

First, one can understand the service process by reading the relevant documents and
analysing them. One can then observe the service process by undertaking shadowing
and contextual interviews with the actors who are involved in the service process. Later
one can make abstract conceptualisation of the service process using a customer journey
mapping tool that supports the depiction of the process. Finally, one can discuss the
abstract conceptualisations (the visualised service process) with different stakeholders
through in-depth interviews and/or focus groups.
The above service process learning cycle might particularly support the evaluations of
services in healthcare with a qualitative approach. Evaluations of evidence-based
healthcare are often and mostly evaluated using a quantitative approach. However,
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exploring complex healthcare interventions can be difficult using only quantitative
methods (Lewin et al., 2009). “Findings from Randomised Controlled Trials (RCT)
studies often do not sit comfortably with the complexities of daily life, particularly
where proven innovations must become part of the routine practice of multiple
comprising individuals with very different disciplinary backgrounds and hierarchical
status” (Sangiorgi and Prendiville, 2017, p.120).
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7 Concluding remarks
In this section, final reflections are made on my work. Contributions of my work, its
limitations, future research opportunities created, and conclusions are presented.

7.1 Contributions
This research contributes to the field of health service research. The key components of
services in healthcare identified and the service process learning cycle developed in this
study can be used as a strategic way of understanding today’s complex service processes
in healthcare. This study may also be valuable to the service design field, as it includes
a discussion of communication gaps in service design and an exploration of how a
standardised service design tool, and the artefacts generated by the tool, can contribute
to service providers’ understanding of complex services in empirical settings.

7.2 Limitations
There are various types of services in healthcare, and the services and service processes
can be different depending on the service providing organisations. This research was
conducted on patient referral processes in a Norwegian hospital, service processes of an
electronic message exchange module of an EHR system, and municipal homecare
service processes. Thus, this research might not have captured all the details of the
complexities residing in services in healthcare.

7.3 Suggestions for future research
Future studies could investigate how the visual language works in service providing
organisations; whether people in service providing organisations can explain their
service process, its structure, and the involved actors using the visual language and
whether the language helps them to communicate ideas and concepts with their
stakeholders both internally and externally. In addition, the issue of ‘how the service
process learning cycle for understanding service processes (Figure 8) functions for
service providers’ could be explored; whether it leads to faster comprehension of service
processes among service workers and other people within service providing
organisations in empirical settings. A further study that examines how the improved
version of the service process learning cycle (Figure 20) works could also be of interest.
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7.4 Conclusion
This research used an explorative and stakeholder-centred approach, taking a learning
theory to support an improved understanding of complex service processes in
healthcare, especially processes involving multiple actors. The research shows that there
is a need for a standardised tool that supports rigorous description and documentation
of service processes within service providing organisations. The visual language applied
in this study can be considered as a standardised service design tool that helps to
articulate service processes and enables healthcare service providing organisations to
gain insights into them. The artefacts generated by the language, the visualisations of
the service processes, can be considered as boundary objects that support the creation of
shared understandings of the service processes among different types of stakeholders
and enable discussions of the challenges within the service processes.
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Abstract
This paper presents the results from a qualitative study that examined how the transitions
from service concepts through specification to implementation occur. Twelve people
working in service organisations and service design agencies in Norway, were interviewed
about their experience and opinions. The interviews were transcribed and analysed using
NVivo10, and thematic analysis was applied to confirm the results from NVivo10. We found
that there was a big communication gap between service concepts and implementation
especially inside the service organisations. To bridge this gap, we propose two solutions:
strengthening service design thinking inside the service organisations and having better
methods and tools that support rigorous service specification. The results of the study can be
useful to service organisations who wish to have deeper insight into the transition process, in
addition to service designers and researchers to have a better understanding of the service
design and development challenges inside service organisations.
KEYWORDS: service design methods and tools, service development process,
communication in service design

Introduction
Service design is an iterative process (Menor et al., 2002; Saco and Goncalves, 2008;
Dubberly and Evenson, 2010) and includes four phases: exploration, creation, reflection and
implementation (Stickdorn and Schneider, 2010). Making decision, creating image, specifying
service, and implementing service might be the main events in the four phases in service
design and development. The result of the exploration phase can be a decision that is made on
the need of a new service development or a change of an existing service. This means, in this
phase there will be activities to identify a need for service development or change and to
define what is going to be developed in the service organisation. The outcome of the
creation phase can be images that are created for the future service. After a decision has been
made, we often see there is a process to create images in order to articulate the goals and
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objectives for the development. The result of the reflection phase can be a specification of a new
or changed service that describes how the implementation of the new service or suggested
change shall be done. The outcome of the implementation phase can be an actual service that
is implemented by following the specification that has been made in the reflection phase.
Service concept is a detailed description of what is to be done for the customer and how this
is to be achieved (Edvardsson and Olsson, 1996; Goldstein et al., 2002). Previous service
design researches seem more focused on ‘service design leadership’ (Gloppen, 2009) for idea
generation and service concept development, than ‘service design management’ (Gloppen,
2009) for specification and implementation. In other words, service design researchers have
focused more on how services are designed (Kimbell, 2011), than how services are specified
and implemented. Little attention has been paid to how service concepts are actually
specified and implemented in different service organisations. Our research question is “How
do the transitions from service concepts through specification to implementation occur in
service development projects?”
The rest of this paper is organised as follows: We first describe our research approach,
research context, and methods used to collect and analyse data. We then present the results
from our analysis. Finally, we discuss the results with a focus on key players and challenges
in service design and development, and propose possible solutions to address these
challenges.

Research approach
To answer the research question, we used a qualitative research approach. We conducted a
multiple case study with people working in service development in Norway.
The aim of our research is to get an insight of how the transitions from service concepts to
implementation occur in practice. Therefore, a case study fits well for our research. A case
study is “scholarly inquiry that investigates a contemporary phenomenon within its real-life
context.” (Yin, 1994, P33).
We aim to investigate the transitions in different organisations. Thus, a multiple case study
was chosen as our research approach. A multiple case study allows us to explore several
cases and understand the similarities and differences between the cases (Baxter and Jack,
2008).
To gain a deeper insight and better understanding of the transitions, we wanted to follow the
interviewees’ answers. Hence, semi-structured interviews were selected and conducted from
October-December 2013. A semi-structured interview is more suitable when the interviewer
wants a room to ask for clarification, add questions, or follow interviewee comments (Lazar
et al., 2010).
A total of ten interviews were conducted (see Table 1). The sample was selected to cover as
many cases of service development projects as possible with different types and sizes of
organisations as well as different roles of the informants within their organisations. We
interviewed people who worked in four service organisations and three service design
agencies in Norway. The four service organisations include one public organisation and three
private companies, and they all provide e-services. The public organisation with 900
employees provides tax administration service. While the first private company with 190
employees produces eHealth solutions like electronic health record (EHR) system. The
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second private company with 900 employees produces electricity service. The third private
company with 350 employees provides an online e-commerce marketplace. The three service
design agencies include a public educational institution with 120 employees, a private design
agency with 45 employees and a private service design agency with 8 employees.

Interview
participant
identifier

Organisation
type

Number of
employees

Roles of the
interviewees

Number of service
development a year

Providing
service type

P1

Public
organisation

900

Business
developer/
Senior advisor

150 (the whole
organisation)

Tax
administration
service

P2

Private
company

190

Product owner

2-3

E-health
services

P3

Private
company

900

Business developer

3

Electricity
service

P4

Private
company

350

Product chief

2

eMarket service

P5

Public
educational
institution

120

Professor and
responsible for
service design

4

Service designer

1 per 0.5 year

Service designer

N/A

Studio manager

1-2

Project manager

2-3

Service designer/
Managing director

20-30 (the whole
company)

P6
P7
P8

Private design
agency

45

P9
P10

Private service
design agency

8

Table 1 Background information of the informants

All the interviewees were engaged in service development projects when the interviews were
conducted. Three informants said that they were working with service development all the
time.
Eight interviews involved one interviewee per interview, while two interviews involved two
interviewees. Here, we treat those two interviewees who attended the same interview as one
informant, since they agreed with each other during the interview. A paper version of the
consent form was delivered to the interviewees before the interview began. Each interview
was recorded and the average interview time was ca. 45 minutes.
The interviews were transcribed verbatim. We then used NVivo10 to code and analyse the
transcripts. Thematic coding (Madden, 2010) was used to fine-tune the analysis.
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Results
In this section, we present the results from our analysis. We found five themes as follows.
Stakeholders: Who are involved in service development projects, and what they do?
Process: How the service development processes look like?
Methods and tools: What kinds of methods or tools are used in service development
projects?
Tests and evaluations: How the results from each phase are tested or evaluated?
Communication: How people communicate each other in service development
projects?
We show our findings for each theme and explain them according to the aforementioned
four main events in service design and development (making decision, creating image,
specifying service, and implementing service).

Stakeholders: Who are involved in service development projects, and what they
do?
Making decision: We found collective service development teams inside the service
organisations (e.g., a team with a managing director, product leader, business developer,
marketing department, and customer department). The team usually made decisions on the
needs of a new or improved service. Sometimes in-house or external designers participated
in the activities (P1 and P2). However, all the informants from the service organisations
reported that they did not have an in-house ‘service designer’. The involved in-house
designers were graphic, interaction and/or user experience (UX) designers (P1 and P4).
Creating image: The collective team and designer are the typical participants in the
activities of creating images for future services. The service organisations believed that a
project leader or business developer is responsible for creating images, while the design
agencies considered that a service designer is responsible for that. Two reasons for involving
external service designers were found. One was the lack of resources or competences in the
service organisations, especially in large organisations (P1 and P3), while the other was to get
inspiration, because people outside organisations see things differently and bring in new
ideas (P1 and P5).
Specifying service: Designers were conditionally involved in the activities of specifying
services. However, the involved in-house or external designers were graphic, interaction
and/or UX designers.
Implementing service: A project team, typically consisting of a product leader, product
development department and customer department in the service organisation, mostly led to
the service implementation. Sometimes external consultants, often from IT companies, were
involved in case the organisation lacked resources for technical support (P1 and P10).
P5 argued, “A service designer has a role of facilitating the process. They are good at customer
empathy, visualising, creating a shared understanding, understanding of service thinking, and
creativity in looking at problems in different ways.” The competences of the service
designers certainly contributed to service development (P1, P6, and P7). P2 and P4 argued
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that the external service designers contributed to taking new perspectives on things that are
difficult to see beyond the limitations in the organisations. P2 said the external service
designers contributed to gathering people inside the organisation. P4 stated that if the
organisation would have internal service designers, they would contribute to seeing things in
more creative ways.
The service workers were involved in the activities of creating image, specifying service, and
implementing service. In the activities of creating image and specifying service, the service
workers were involved mainly through workshops, interviews, observations or usability tests
in order to approve goals, check feasibility, and give their input, feedbacks or wishes. P1 said
that the service operating personnel were always involved in the activities of specifying
services and asserted that the reason of involving service workers in specifying services was
to obtain their perspective or feedback and ensure the implementation. The service workers
were sometimes involved in the activities of implementing services via pilots before the
services are launched (P3 and P10).
The end users were indirectly involved in the activities of making decision in the form of the
results from user interviews or observations. They were normally involved in the activities of
creating image, specifying services, and implementing services. To create images, the end
users were involved in verifying ideas, testing hypotheses, concepts or paper prototypes, and
providing feedbacks through user tests, interviews and/or workshops. For specifying
services, the end users were involved through focus groups, lap experiments, rapid
prototyping, and usability tests to find the missing parts or points for improvement. For
implementing services, the end users were sometimes involved via pilots before the services
are launched (P3 and P10).
Table 2 shows a summary of our findings regarding the stakeholders and their involvement
in the service development. We found that the service designers were involved only in the
beginning of the service development (making decision and creating image).

Events
Involvement
Service
development team
Service designer
End user
Service worker

Decision making

Image creating

Specifying
service

Implementing
service

O

O

O

O

O

O
O
O

O
O

O
O

Table 2 Stakeholders and their involvement areas in service development

Process: How the service development processes look like?
Making decision: The ideas on a new or improved service were collected both inside and
outside the service organisations through workshops, market researches or usability tests.
The decisions on the needs of service development were anchored in the product team
review meetings and executive team meetings in the organisations.
Creating image: The processes of creating images for future services were either specific
and well-defined (P1, P3, and P8) or not well-defined (P2, P4, and P5). The informants
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reported that the created images were often presented using drawings/sketches/models with
text in Microsoft PowerPoint files in meetings to show the series of user experiences they
would like the end users to have.
Specifying service: The transition processes from service concepts to implementation in
the service organisations were quite different. Most of the organisations (P1, P2, and P3)
generated and verified the ideas based on the needs and then tested the ideas before they
developed the services. P4 suggested more detailed steps such as, idea generation, concept
development, insight work with other teams and/or external consultants, KPI (key
performance indicator) setting, specification, development, test, release, KPI measurement,
and adjustment or points to improve checking.
Implementing service: Most informants agreed that a decision on the implementation start
is often made formally. However, some (P4, P6, and P7) answered that sometimes the
decisions were made in an emergent manner, depending on the size and decision-makers of
the projects. P6 detailed that the public organisations’ decisions are always formally made.
Some informants (P1, P5, and P6) answered that the decision on the implementation start
was made together with the early decision on service development in most of the cases.
Nonetheless, some other informants (P3, P4, and P8) responded that the decisions evolve
along the way and come after they map the current situations and needs and find the
solutions. Other informants (P2, P3, and P10) claimed that the projects that are dependent
on external factors have specific deadlines, but in the other cases, the implementation start is
discussed later.
Some service organisations (P1 and P2) had processes in place to follow up changes that
occurred after the implementation. For example, the service change goes through a test
called quality assurance and then the change is described in documents as a new version
before the change is applied. A product chief or project leader followed up with the changes
and found out ways to measure the effects of the changes (P3 and P8). Sometimes, the
organisations (P4 and P9) followed up the effects of the changes by monitoring a KPI set
they had. Some design agencies (P6, P7, and P10) highlighted that for the possibility of
adjustment, they tried to set some time to follow up the services after implementation.

Methods and tools: What kinds of methods or tools are used in service
development projects?
Making decision: Visualisation (drawing and mapping) tools (e.g., Microsoft PowerPoint or
customer/user journey maps) and documentation tools (e.g., Microsoft Word) were used to
facilitate decision-making on the need of service development or change. Many informants
claimed that some or all of the processes, methods, tools and skills in the decision-making
could be improved. P6 detailed that new tools might be needed to constantly evaluate which
tool would fit best in the situation.
Creating image: Process modelling methods (e.g., storyboards, flowchart, customer/user
journey maps, and service blueprints), text-based requirement specification methods (e.g.,
scenario), and sketch were used to create images for future services. Process modelling was
used to describe the holistic description and structured order while, requirement
specification was used for explanation of the detailed solution. Sketch was used to illustrate a
more abstract idea or the whole scope. Business model canvas, Visio shapes, and Balsamiq
mock-up were mentioned as some tools to support image creation.
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Many informants answered that more methods, tools, and expertise were needed when
creating images. P7 detailed, “We should have broader methods of how to relate goals and
goal settings into service design. To be good at setting goals for the future service is very
important in the stage.”
Specifying service: The service organisations had specific requirements on how the
implementation of a new or changed service should be documented. Mandate and
SharePoint template were mentioned. Some informants argued that there was a need for
methods to document a service better.
Majority of the informants answered that there was a need for clear specification of the
service changes in terms of better explanation or way to update service workers or
personnel. P5 suggested that there was a need for more formal hand over of knowledge. The
informant appealed, “It is quite common that you deliver a description of the concept and
then someone who has not been a part of the process will take it and their understanding is a
bit different. At the end you find that the service is developed quite differently than how you
imagine it.”
Many informants responded that better processes, methods, tools, and competences were
needed when specifying services. We found that there was a need to have a common
framework, methods and tools for better documentation for developers.
Implementing service: The informants received the information about service
development/improvement mainly from their project leader through meetings. The
information was then shared inside the organisation. Many informants answered that
visualisation was mostly used to draw the sketches and routines about the service
development/improvement. Otherwise specific project templates such as, Microsoft
PowerPoint, Yammer or Jira was used.

Tests and evaluations: How the results from each phase are tested or evaluated?
Making decision: Majority of informants asserted that the idea of a new or improved
service was evaluated based on needs and feasibility. The end users were involved in testing or
evaluating ideas. P1 and P3 said that they tried to involve the end users as early as possible.
P2 added that they tried to include the end users and their perspectives to the greatest
possible extent. The informants from the service organisations reported that they consulted
with customer call centre, UX department or user consultants to get ideas on how to involve
the end users in tests or evaluations. Various user testing or evaluating methods were found,
including survey, questionnaire, interview, observation, workshop, work meeting, focus
group, prototyping, and online user panel via social media. P5 added that self-ethnography
(do and run the service yourself as if you are an end user) was also used.
The service workers were often involved in tests or evaluations of the ideas on new or
improved services either prior to or during a project. Some informants (P2, P6, P7, and P9)
underlined that involving service workers in tests and evaluations is important. The service
workers were involved through listening in, meeting, workshop, etc. to figure out their
current challenges or needs, and to identify things to be done for the service development or
change. Service workers from different departments (e.g., customer call centre, operating
department, marketing department, and legal department) were involved in tests and
evaluations. P5 indicated that in some cases service workers are not usually involved, for
example, an online solution.
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Creating image: The created future images were tested or evaluated by the customer
organisations or end users. Some of the informants (P2, P3, and P10) accentuated that the
customer organisations and end users were often involved in user interview, user (usability)
test, observation, workshop or meetings when showing the concepts, stories, scenarios,
sketches, images or actual designs in order to give feedback.
Specifying service: The informants emphasised that the end users were usually or almost
always involved in tests or evaluations of the services specifications. Two of them (P2 and
P7) mentioned that when specifying services, they tried to involve the end users as early as
possible.
Implementing service: The test or evaluation is usually done through user (usability) test
with prototypes or demos. Some informants (P5 and P7) added that they use focus groups.
P4 responded that small services are sometimes released first and the effects are measured
later.

Communication: How people communicate each other in service development
projects?
According to the informants, the design agencies communicated mainly with the customer
(service) organisations and end users. The service development teams in the organisations
communicated with people in other departments (e.g., operation team, UX department, and
customer call centre), the end users and the internal or external designers. Figure 1 shows the
communication of stakeholders in service design and development with the communication
directions. As mentioned earlier, service organisations communicate not only with end users
and design agencies but also with people inside the organisation.

Figure 1 Main communications and stakeholders in service design and development

Methods and tools: The informants communicated with people using tools to have a
common understanding of what was happening, to discuss how to resolve problems, and to
receive feedback for the service development, mainly via meetings or workshops.
Visualisation tools like drawing, sketch, model, and customer/user journey tools were
popularly used during meetings or workshops. Emails were largely used when the
organisation communicated with external consultants or organisations (P2). Blogs, social
media (e.g. Twitter or Facebook), backlog systems (e.g. VTLC or SharePoint), and chatting
programs (e.g. Skype or Lync) were also mentioned by some informants.
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Problems: Many informants claimed that the biggest problem in communication during
service development is ensuring the communication and mutual understanding in a multidisciplinary
team. P1 said, “We have a communication needs. Understanding each other and following
up are challenging because project leaders very often focus more on developing things than
communicating about the development.” P2 gave an example, “I said something and then
the receiver has believed that he has understood it in his own way, but we have actually not
understood each other at all.” P3 admitted that some people did not understand some
concepts. P5 explained, “People have different education background so they have different
focus areas and different understanding of how things fit together.” P5 claimed that a lot of
things got lost between image creation and service implementation. P5 detailed, “Designers
sometimes see the implemented service is terrible because it seems like they (the developers)
didn’t understand. Sometimes it’s due to technical reasons but other times there is this gap
where the huge amount of knowledge is lost.” P6 claimed that illustrating thoughts in an
understandable manner is challenging for service designers because they can think very
visually while others cannot. Conversation from a distance is difficult because it is not good
to show drawing things (P7). P8 stated that understanding accurately is often challenging.
P10 stated, “Checking and agree on what they (service organisations) have actually
understood what we (service designer) have said and what we have understood what they
have said is challenging. And communicating what the customer organisation will get after
the development is often difficult.”

Discussion and conclusion
In the discussion, we focus on key players and challenges in service design and development.
We then propose two possible solutions to overcome the challenges and suggest directions
for future research.

Key players in service design and development
Service designers are involved in the activities of making decision and creating image for
future services. None of the informants’ service organisations had in-house service designers.
Sometimes the organisations used personnel without design background or in-house
designers with other types of design expertise (e.g. UX designer). This proves Tether’s (2008)
argument that non-designers in service organisations conduct much of service design and
development. The organisations needed external service designers’ support mostly to create
images for future services. As claimed by other researchers (Goldstein et al., 2002;
Blomkvist, 2010), it seems that external service designers focus on designing service
concepts and are not involved when implementing services. The expertise of the service
designers contributed to service development by taking new perspectives as interpreters of
users’ experiences (Wetter-Edman, 2014) or by gathering people inside (Penin and
Tonkinwise, 2009).
End users and service workers were involved in the activities of creating images for future
services, specifying services, and implementing services. End users were mostly involved in
testing or evaluating ideas on new or improved services, created images for future services,
and prototypes and/or pilot services. Service workers were normally involved in goal
approvals and feasibility checking.
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Challenges in service design and development
The informants claimed that processes, methods, tools, skills, expertise, and competences in
decision-making, image-creation and specification for new or improved services should be
improved. Services design is “supporting integration between business development, design
and technology development (Holmlid, 2009)”, thus, involves several people with different
background. They communicate all the way from decision-making to implementation. We
found that there is a big communication gap between service concepts and implementation
especially inside the service organisations. The organisations often face problems in
communicating, understanding and updating people inside. They claimed that they need
better ways to document service concepts and specification, especially for the service (often
IT) developers. The design agencies complained that sometimes the implemented services
were different from the future services images they created with the service organisations.
Many things get lost when specifying and implementing services after the services concepts
and images are handed over.

Bridging the communication gap
Figure 2 shows that designers and developers have different ways of thinking. Bridging this
gap would be very important in service design and development. To bridge the
communication gap, we propose two solutions.

Figure 2 Bridging the designer’s world and developer’s world

The first solution is strengthening service design thinking inside the service organisations.
Service organisations might enhance their service design expertise by educating their staff
about service design thinking, involving external service designers further to specification
and implementation or hiring in-house service designers who can influence the specification
and implementation more directly. Junginger (2014) argued that when both the organisation
and designer are prepared to perceive and handle existing organisational design legacies,
doing service design would be more successful. Enhancing service design expertise inside
organisations and involving service designers as communicators with stakeholders
(Segelström, 2013) further to specification and implementation, might contribute to bridging
the gap between the designer’s world and the developer’s world. People with better
understanding of service design in the organisation may help to solve the misunderstanding
between service designers and developers by having a role as a middleman. If service
designers are involved further to specification and implementation, they would have better
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chances to have direct communications with developers. More direct communications
between service designers and developers might reduce the misunderstanding between them.
The second solution is having good methods and tools that support rigorous specification of
services. Involving service workers in service design and development processes is important
not only because service workers influence customer satisfaction but also for the service
quality that is perceived (Bitner et al., 1990; Ruyter and Wetzels, 2000). However, the
operational and technical feasibility of the service should also be checked by the service
operating team before the service is implemented. Hansen and Jackson (2015) claimed that
service concepts are not getting implemented because the presentation of services lacks
viability and feasibility that are needed to be realisable. If a service is designed and specified
but cannot be implemented due to the operational or technical limitation, it will result in loss
of money and resources and require redoing the whole process from start. Having new
service design methods and tools that support better description and documentation for
specification of services will contribute towards bridging the gap between the designer’s
world and the developer’s world. If operational and technical limitations can be discussed
with help of methods and tools when creating images or specifying service, the risk of losing
valuable time and resources and of redoing all the work will be reduced.
We expect that these solutions can be useful to service organisations to help them improve
their service development processes and contribute towards producing better quality of
services. Future research should look at the practices how services are actually specified and
implemented inside service organisations after the future service image has been created.
Observational studies would be suitable for this. In addition, action research studies that
examine service designer's further involvement could contribute to understanding the
impact. Furthermore, comparative studies that examine the capacity of expressiveness of
different methods or tools for service specification could provide an exciting insight into
what is missing when current available methods and tools are used.
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Abstract. Studies have described the opportunities and challenges of applying
service design techniques to health services, but empirical evidence on how such
techniques can be implemented in the context of eHealth services is still lacking.
This paper presents how a service design thinking approach can be applied for
specification of an existing and new eHealth service by supporting evaluation of
the current service and facilitating suggestions for the future service. We propose
Service Journey Modelling Language and Service Journey Cards to engage
stakeholders in the design of eHealth services.
Keywords. eHealth, stakeholders, service design, service design techniques

1. Introduction
eHealth is a healthcare practice supported by electronic processes and communication
[1]. Stakeholders in eHealth services play important roles when adopting or integrating
new technologies in their work [2, 3], but the design process of eHealth services is
characterised by insufficient stakeholders’ engagement [4]. Failure to identify
stakeholders and their needs in eHealth projects resulted in customers not being
satisfied and required redoing of many parts of the projects [5]. To improve this
situation, service design thinking approach can be considered. Service design thinking
is an interdisciplinary approach to make services more useful, usable, desirable,
efficient, and effective [6]. One of the five core principles of service design thinking is
co-creation: all stakeholders must be involved in the service design process [6].
Several studies have revealed the opportunities and challenges of applying service
design techniques in health services [7-12] . However, there has been little attention on
the application of these techniques in eHealth services. This paper considers the
following research question: How can a service design thinking approach be applied in
eHealth service design?

2. Methods
We conducted a case study in Norway from August to November 2014 to evaluate a
message exchange module in an Electronic Health Record (EHR) system and to gather
ideas for future improvement. For the design of our case study, we considered four
components affecting service experience [13]: (a) service customers, (b) service
1
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workers, (c) service setting, and (d) service process. Table 1 shows the definitions of
the four components and the related data collecting activities of our case study.
Table 1. Four components affecting service experience and data collecting activities
Definitions by Fisk et al. [13]

Workshop

Data collecting activities

The persons receiving the service

W3-2

Focus group with the EHR users

W2-2

Focus group with the employees of
the EHR producing company

W3-1

Usability test with the EHR users

W1
W2-1 and
W3-3

Observation of a user consultant
Visualisations of the service
processes

Components
(a) Service
customer
(b) Service
worker
(c) Service
setting

Those who interact with the customer
and contribute to the service delivery
The environment in which the service is
provided to the customer

(d) Service
process

The sequence of activities necessary to
deliver the service

In August 2014, the first workshop workshop (W1), involving two researchers and
two employees from the EHR system producing company, was held as an opportunity
for the researchers to learn about the message exchange module in the system. First, an
EHR user consultant gave a presentation about the module: how does it work; who are
the users; how is it used; and what are the challenges. A demo session by the consultant
and observation of the various uses of the module were followed later. Based on the
materials collected from W1, including the presentation file, observer notes, and other
relevant documents, the researchers visualised some expected service processes and a
scenario-based service process using a service design technique called Service Journey
Modelling Language (SJML) [14]. The visualisation of the expected service processes
consist of touchpoints, actions, and decision points, showing possible ways of using the
module. The visualisation of the scenario-based service process presents touchpoints,
actions, and interactions of different actors based on a hypothetical scenario.
The second workshop (W2) was held in October 2014 with the secondary service
workers (employees of the EHR system producing company with various backgrounds)
including the manager, developers, interaction designer, and consultants for nurses and
doctors. First, both the visualisations of the expected and the scenario-based service
processes were presented to the secondary service workers (W2-1). The secondary
service workers discussed problems of current use and suggested improvement during a
focus group (W2-2). In our case (eHealth context), the service worker is the message
exchange module in the EHR system. Thus, people involved in producing and
maintaining the message exchange module become the secondary service workers.
The third workshop (W3) was held in November 2014 with the service customers
(users of the EHR system). The workshop consisted of three sessions, a usability test
(W3-1), focus group (W3-2), and visualisation (W3-3). We recruited users with various
backgrounds, who represented different user groups, including a medical doctor, a
psychologist, a clinical advisor, a technical advisor, and five health secretaries. The
participants were divided into two groups for the group activities. For the usability test,
the service customers were given a set of tasks related to the use of the module (W3-1).
One participant from each group was selected to solve some tasks by using the module
in the service setting. The other group members watched this on a big screen and wrote
their comments about the tasks on an evaluation sheet. The service customers then
discussed how and why they usually work with such tasks in these particular ways, and
problems they experienced in the service setting (W3-2). Lastly, each group was given
a scenario with three tasks (W3-3): describe the current situation, evaluate emotional
aspects of the situation, and propose future solutions. They used Service Journey Cards
(SJC), a touchpoint card set from AT-ONE methodology [15], supplemented with
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eHealth-specific and emotion evaluation cards, to visualise the current and future
service processes from the service customers’ perspectives (e.g. Figure 1).

Figure 1. A future service process of arranging an emergency meeting for an urgent operation.

In addition to the four components, we considered three extra components: (e)
service objective, (f) service interaction type, and (g) sub-service provision context.
Service objective means the purpose of using the service. The purpose of using the
message exchange module was efficient communication among the healthcare
professionals and it was pursued as a goal during all the data collecting activities.
Service interaction type indicates the type of interactions happening during the service
process. The service interaction type of the message exchange module was human to
computer interaction, thus to collect data, we used Human Computer Interaction (HCI)
methods: observation, focus group and usability testing. In a broad perspective, a
service consists of several sub-services. The sub-service provision context of the
message exchange module was the EHR system (service worker) provides e-services to
the healthcare professionals (service customers). This context was treated as the context
for the focus group discussions, usability test, observation, and visualisations.

3. Results
A service does not exist without customers. Involving service customers in service
design process is especially important, because a certain degree of customer
participation is required to deliver a service [6]. eHealth services often include different
groups of service customers, because they inherit the characteristic of existing health
services, which is domain specific and includes diverse specialists. Each customer
group has different needs and expectations [6]. Involving different types of service
customers during design process of eHealth services is therefore essential to encourage
the service customers identifying problems with the current service and to facilitate
suggestions for service improvement from the service customers’ point of view.
Including secondary service workers in design process of eHealth services is
needed, because they interact with service customers indirectly, thus participating in
the service process. eHealth services can involve diverse groups of secondary service
workers. Facilitating co-creation in groups of representatives of all stakeholders is a
central part of service design and core aspect of design thinking [6]. Thus, involving
secondary service workers with different backgrounds will support discussion of
current service problems and future solutions from the service providers’ point of view.
The problems and challenges of the current service can only be observed and
collected appropriately in the real service settings. Involving service customers and
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obtaining their opinions in the real service settings is therefore preferable. Since EHR
is handling sensitive patient information, the researchers had no access to the system in
use. In addition, the usability testing was held in a test environment, which was not
exactly the same as the real environment.
In the design of a service, considering the service process is vital, because it can
affect the mood of customers [6]. Process-oriented approaches are suitable to illustrate
series of related interactions in service processes. There are several process-oriented
techniques in service design, such as visualisation techniques and prototyping
techniques. The visualisation techniques include service blueprint, storyboard, and
customer journey map, while the prototyping techniques include desktop walkthrough
and role-play. Desktop walkthrough and role-play often require workshop settings and
documenting of the results can therefore be challenging. Service blueprint does not
seem to provide formats where the relationships between actors can be presented
clearly [14]. Even though both storyboard and customer journey map seem better for
describing the full scale of service processes [16], storyboard might be time consuming
to illustrate all the detailed situations in a sequence. We decided to apply customer
journey mapping-based techniques, Service Journey Modelling Language (SJML) and
Service Journey Cards (SJC) for our case study. In addition, we used methods from
HCI: observation, focus group, and usability testing. SJML was used to describe both
expected and current service processes after the observation. The visualisation results
were used to analyse the current service process and facilitated a discussion for future
improvement from the perspective of the secondary service workers. The secondary
service workers participated in workshop W2-2 stated that SJML showed the complex
service process in a more understandable way, so it might be useful as a training tool
for new service customers or as discussion material for improvement inside the
company. A usability test and a focus group were implemented with the service
customers. The participants were asked to solve tasks in the surrogate service setting.
The SJC were used for the service customers as an innovative way of visualising and
discussing the challenges of the current service processes and future solutions. The
participated service customers in the workshop W3-2 said that using SJC was fun.

4. Discussion
Designing an eHealth service can be challenging due to the complexity in the service
process involving technologies and the number of different stakeholders who are
involved in the process. To solve this challenge, we used two service design techniques,
SJML and SJC, together with other HCI methods in our case study. SJML showed an
overview of a service process for each stakeholder and SJC enabled participants from
various user groups to construct service processes. Using combination of these service
design techniques enabled us to identify the problems and challenges with the current
service processes and discuss solutions for the future service processes from both the
service customers’ and service workers’ point of views.
The results from our case study present how a service design thinking approach
was applied for specification of an existing and new eHealth service in a design project
by using appropriate methods and techniques considering the seven components
affecting service experience: service customers, service workers, service setting,
service process, service objective, service interaction type, and sub-service provision
context. The findings from our study suggest that SJML and SJC offer effective ways
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of engaging stakeholders, in particular when analysing existing eHealth service
processes and facilitating discussions for future eHealth service processes. Involving all
key stakeholders is fundamental for the success of design projects [17]. To make sure
efficacy of design interventions in healthcare, local interpretation of research evidence
and guidelines by all key stakeholders is vital [11]. When co-designing a service with
stakeholders, detailed analyses of problematic situations and proposed interventions are
required to tackle the complexity of the target service [18].
Future research should look at how to engage stakeholders who cannot participate
in a workshop setting. Software tools that support visualisation of service processes in
a remote environment can be a solution for this. Observational studies could be
conducted to measure the stakeholders’ online engagement.
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Abstract—Business process management aims to align the
business processes of an organisation with customers’ needs.
Such alignment is of particular importance for services and
requires a good understanding of the interactions among the
actors involved. Although several process modelling languages
and a service design technique called ‘service blueprint’
provide good support for modelling of service delivery
processes, the actual execution of service and networked
interactions among actors seem to have not been sufficiently
considered. To overcome these limitations, we developed the
Service Journey Modelling Language. Each version of the
language has been evaluated, and the results were used as
input for the next version. Results from our case studies show
that our language might supplement the management of
business processes for services by aligning business processes
with customer perspectives and by supporting depiction of the
actual service journeys with networked interactions of involved
actors using appropriate visual representations.
Keywords-business process management; service; process
modelling; service design; visual language.

I.

INTRODUCTION

This paper is an extended version of ‘Can Business
Process Management Benefit from Service Journey
Modelling Language?’ that was published in the proceedings
of the Eighth International Conference on Software
Engineering Advances [1]. While the original paper
investigated if and how a visual language that presented the
customer journey through a service might be useful for
aligning the business processes of service providers with the
expectations of customers, this paper extends the scope,
investigating how such a language can support the modelling
of a service delivery process characterised by many steps,
actors, and interactions among them. In this paper, we
distinguish services from products. Services have
characteristics that are intangible, extended in time, and
delivered across various interfaces.
The importance of services in businesses has grown
worldwide [2]. The same trend can be seen in the European
Union (EU), where services generate approximately 70% of
the EU’s GDP and employment [3].
Business Process Management (BPM) is a systematic
approach to support the design, enactment, management, and
analysis of operational businesses processes [4]. It defines
business processes, shows the interactions among them, and
models the organisational structure [5]. The core concepts in

BPM are efficiency and adaptability. BPM is a collaborative
effort that involves people and their use of systems in an
organisation in pursuit of the organisation’s goals. The main
goal of BPM is to increase the productivity and efficiency of
the organisation’s work.
According to Verner [5], there is a lack of techniques for
designing, analysing, and simulating business processes. She
argued that process modelling languages are the key
elements for solving this problem [5]. The importance of
service in our economy emphasises the need for a good
understanding of BPM in the context of services.
Several process modelling languages have been used in
practice. Basic flowchart, UML activity diagram, and
Business Process Modelling Notation (BPMN) are some
examples. However, the customer’s point of view does not
seem to be included in most of these languages.
Service blueprint, a process-based technique from service
design, has been developed to illustrate the customer’s point
of view, but the interactive and dynamic nature of service
delivery processes are difficult to capture in the service
blueprint model [6]. There is a lack of service design
techniques in which the actual execution of a service, as
opposed to a presumed or expected execution, can be
represented or described.
Moreover, most existing tools for business process
modelling and service design are rooted in a dyadic
relationship (one customer and one provider); whereas
today’s fragmented service models have other relationships
(one customer and many service providers or actors due to
outsourcing, specialisation etc.). Tax et al. introduced the
concept of a service delivery network (SDN) and defined it
as ‘two or more organisations that, in the eyes of the
customer, are responsible for the provision of a connected
overall service experience’ [7]. This implies that there is a
need for description formats that take a network perspective
rather than a dyadic perspective.
In addition, there is a need for a process modelling
language with sufficient graphical capacity to support the
description of service delivery processes. Service blueprint
requires greater visualisation capacity to include more
information in a service delivery process [6].
In short, we believe that service providers need an
appropriate process modelling language that i) takes into
account the service customer’s point of view, ii) enables the
presentation of the actual execution of the service delivery
process, iii) considers the actor network perspective of
service provision and consumption in the description format,
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and iv) has rich enough graphical capacity. We believe that
such a language will eventually contribute to supplement
BPM for services.
We developed a visual domain specific language, called
Service Journey Modelling Language (SJML). SJML aims to
support the analysis of existing services and the design of
new services [8]. SJML contains terminology (semantical
attributes), graphical attributes (symbols), syntactical
attributes, and grammar (rules). To evaluate the very first
version of the language, we organised a workshop with the
staff of a university library, focusing on describing and
redesigning existing services [1]. The language has been
further developed by project members through discussions
and workshops, and it has been evaluated in two case studies
involving an eMarketing company and an energy providing
company [8].
This paper extends our previous work by investigating
how such a language can support the modelling of service
delivery processes characterised by many actors and steps,
and how to describe highly complex service delivery
processes appropriately. To do this, we conducted a case
study with a referral process. A referral process is the
process of transferring the care of a patient from one
medical expert to another [9]. We used our language to
describe an electronic referral process in a Norwegian
hospital. Several challenges were identified. To address
them, we further extended the language.
The rest of this paper is organised as follows: Section II
describes the theoretical background and related work in the
areas of business process modelling and service design
techniques for process modelling. Section III presents the
overall requirements for SJML and describes a case study
with SJML v1.0. Section IV shows the development process
of SJML v2.0 with details of a case study. In Section V, we
present and discuss the results from our case studies.
Section VI discusses the limitations of this study. Section
VII concludes this paper and proposes future work.
II.

RELATED WORK

Our work spans quite a number of different disciplines,
and we have chosen to focus on the following: service
design, information visualisation, communication theory,
and modelling languages. In subsection A, we introduce the
theoretical background of the abovementioned four
disciplines that are related to our research. In subsection B,
we describe some existing process modelling languages that
demonstrate the sequence of steps in a business process. In
subsection C, we introduce a service design technique that
has been used to illustrate service delivery processes. In
subsection D, we discuss the previous mentioned process
modelling languages and the service design technique,
concluding that there is a need to develop a new language.

A. Theoretical Background
In this subsection, we introduce the theoretical
background of our research. Relevant knowledge from the
areas of service design, information visualisation,
communication theory, and modelling languages is
explained.
1) Service Design Phases
Services are designed in an iterative manner
[10][11][12]. The design of services consists of several
phases. Dubberly and Evenson. introduced five steps
(observe, reflect, make, socialise, and implement) [12], and
Stickdorn and Schneider introduced four phases
(exploration, creation, reflection, and implementation) [13].
The service delivery processes are specified prior to
implementation. However, the ‘fuzzy front end’ in service
design and development has been problematic; thus, there is
a need for a methodologically structured way to present the
service delivery processes [14].
We aim to research how to assist the activities of
specifying, describing and analysing the service delivery
processes to support the service design phases. Information
visualisation, communication theory, and modelling
languages have formed a theoretical basis for our research.
2) Information Visualisation
Visualisation originally meant forming a mental picture
of something [15]. Information visualisation is a visual
representation of abstracted data and concepts that include
numerical and non-numerical data. A good example of
information visualisation is weather forecasting. Moreover,
information visualisation increases human cognition [16] by
providing (interactive) visual representation of data or
concepts. The term has slightly shifted in meaning from
being an internal construct of the mind to an external
artefact supporting understanding and decision-making.
Pictures are routinely used to present information in
different fields such as medicine, architecture, geography,
statistics and design. One of the advantages of using
pictures in this way is that a large amount of complex
information can be quickly interpreted if presented
effectively. Information visualisation helps people easily
understand complex information and changes over time that
would otherwise be difficult to comprehend [17]. Extensive
research suggests that in many application domains like
reverse engineering, software restructuring, and information
retrieval, information visualisation may improve efficiency,
accuracy, and user satisfaction when solving complex tasks
[18][19].
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By adopting Ware’s advantages of information
visualisations [20] and Bitner et al.’s gaps model of service
quality [21], some expected advantages of information
visualisation in the context of describing service delivery
process could be:
 Important information about the described service
delivery process would be easy to understand.
 Gaps between the expected or prescribed service
delivery process and the actually delivered service
process will be emphasised.
 Identification of problem areas in need of
improvement in a service delivery process will be
facilitated.
3) Communication Theory
Communication is the process of sending and receiving
messages or transferring information from a sender to a
receiver. It is often described in accordance with the
sender/receiver-model developed by Shannon and Weaver
[22]. The model consists of eight key elements required for
communication: source, encoder, message, channel,
decoder, receiver, noise and feedback, see Figure 1.

describes communication theory as a non-coherent field,
distinguishing seven different traditions or approaches that
contribute significantly with their characteristic ways of
defining communication and related challenges [23]. These
seven traditions are referred to as rhetorical (the practical art
of discourse), semiotic (inter-subjective mediation by signs),
phenomenological (experience of otherness and dialogue),
cybernetic (information processing), socio-psychological
(expression, interaction, and influence), socio-cultural
(production of social order), and critical (discursive
reflection) traditions.
Semiotics is the study of signs, sign processes, and how
signs take part in communication. Although semiotics and
communication have a wide intersection in terms of the
general phenomena they investigate, their perspectives on
the underlying theory of communication are very different
[24]. One semiotic interpretation of the Shannon-Weaver
communication model was proposed by Jakobson [25]. This
model consists of six related elements: context, sender,
receiver, message, code, and channel. The sender and
receiver may alternate their roles, and the message has a
context.
Adopting Jakobson’s semiotic interpretations of the
Shannon-Weaver communication model [24] might be
useful when applying information visualisation in service
delivery process description. Considering the six elements
of the model might be beneficial for modelling of service
delivery processes.
4) Modelling Languages

Figure 1. Shannon-Weaver's model of communication

The source of communication is the initiator – an
individual or group - with a message or specific intention to
start the communication process. The message is
communicated from the source to an intended receiver. The
encoder provides the format of the message. The channel is
the mediator of the message and makes sure it is transmitted
to the receiver. To illustrate, the channel may be verbal,
written, or electronic. Noise may disturb the transmission
during the communication process. It could be physical
noise, like in actual sound transmission. However, it can
also be semantic noise, for example if the receiver cannot
understand the message. Before reaching the destination, the
message must be interpreted or decoded. Feedback indicates
whether the message has been received and interpreted
accurately. It ensures that the source knows whether the
communication was successful.
Although this linear model was developed in a time with
no multimedia and interactive environments, it is still a
widely accepted model when drilling down a
communication process in its bits and bytes. However, the
model lacks the relational and cultural factors, so it appeals
more towards the technological perspectives such as in the
development of information retrieval systems. Craig

Modelling languages are artificial languages that show
systems or information in a structure. A modelling language
is composed of a description of its semantics and syntax
[26]. Modelling languages define models that help us to
understand how things are and how things behave. People
model a language in order to communicate in a more
effective and accurate manner and to exchange messages
quickly and precisely without extraneous information.
A domain specific language (DSL) is defined as a
tailored language for particular application domain [27].
DSLs have evolved based on the needs for more effective
communication among people in specific domains. The
London metro map, which was pioneered by Beck in 1931
[28], is a good example of DSL. Compared to general
purpose languages, DSLs offer improved expressiveness
and ease of use [27].
A domain specific modelling language (DSML) allows
description of models in a specific area. Thus, a good
DSML can support better cooperation in that specific area.
Developing a DSML might be a good solution for
describing service delivery processes in order to support
cooperation in service design. In addition, the DSML would
support understanding information in service delivery
processes and facilitate communication among the
individuals involved in service design.
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B. Process Modelling Languages
In this subsection, we present several depictions of a
service delivery process created using some existing
modelling languages in BPM. The applied languages are
process modelling languages focused on representing the
sequence of steps in BPM.
We used a referral process as an example to examine
different techniques. There are essentially two types of
referrals in Norway: external and internal. An external
referral indicates a referral from a primary care provider
(general practitioner, GP) to a secondary care provider
(specialist). An internal referral indicates a referral from a
department in a hospital in which a patient is admitted to
another department in the same hospital or to another
hospital in the same health region.
In our case study, we focused on the external referral
process. The general activities of an external referral process
in Norway are as follows. First, a patient referral letter (in
paper or electronic form) from a GP is received in a
hospital. Second, the letter is assessed by a medical expert.
Third, depending on the result of the assessment, the patient
gets an appointment with a specialist or is required to wait.
Finally, the patient receives treatment, and the specialist
sends an epicrisis, which is an analytical summary of a
medical case history, to the GP who sent the referral letter.
However, the referral process may vary among clinics,
hospitals and regions.
In this subsection, an example of the initial part of an
external referral process to an outpatient clinic in a
Norwegian hospital is described using different process
modelling languages. The details of our case study are
described in Section IV. A.
Our example begins with a post document centre
forwarding a referral letter. A specialist then screens the
referral and, if another specialist group needs to assess the
referral, returns it to the post document centre. Otherwise,
the specialist assesses the referral. Depending on the content
of the referral and the patient case history, the specialist
assesses whether the patient needs prioritised medical
assistance. If so, a nurse arranges an appointment for the
patient. If not, the information is stored in an electronic
health record (EHR) system for later scheduling.

process. The rectangle boxes indicate activities. The
diamonds indicate decision points, and the arrows show the
activity flow.

Post document centre
forwards a referral to a
specialist group

A specialist in the
group screens the
referral

Referral came to a
right specialist group?

No

The referral returns to
the post document
centre

No

Patient information is
stored in the system
for later scheduling

Yes
A specialist assesses
the referral

The patient has the
right to be prioritised?

1) Flowchart
The first process modelling language that was
examined is a flowchart, which is a type of diagram that
describes a process or workflow. The steps of the process
are illustrated with various shapes and arrows that constitute
the sequence of activities. Flowcharts are used in various
fields to analyse, design, document or manage a process or
program [29].
Figure 2 shows a basic flowchart describing the initial
part of the previously mentioned referral process. The
rounded rectangle on the top indicates the start of the

Yes
A nurse arranges an
appointment for the
patient
Figure 2. An initial part of a referral process illustrated by a basic flowchart
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2) Unified Modelling Language Swimlane Activity
Diagram
Unified Modelling Language (UML) is defined as ‘a
graphical language for visualising, specifying, constructing,
and documenting the artefacts of a software-intensive
system’ [30]. UML consists of visual notations and the rules
for the use. It includes many types of diagrams, such as class
diagrams, use case diagrams, activity diagrams, etc. Eriksson
and Penker claimed that the most important UML diagram
for business process modelling is the activity diagram [31].

UML swimlane activity diagram is a type of activity
diagram that can divide activities by roles or locations.
Figure 3 shows the initial part of the referral process (the
same part as Figure 2), which is described using a role-based
swimlane activity diagram. Each swimlane (column) shows a
different role participating in the process. The black circle on
the top indicates the starting point. The diamonds show the
decision points. The rectangular boxes indicate the activities,
and the arrows show the transition flow from one activity to
another.

Referral process
Post document centre

Specialist

Forward a
referral

Screen the
referral

Nurse

Right specialist group?

The referral is
returned

No

Yes
Assess the
referral
The patient has the right to be
prioritised for medical assisstance?

Arrange an
appointment for
patient

Phase

Save patient
information for
later scheduling

Figure 3. An initial part of a referral process described with a UML swimlane activity diagram.
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Send the referral
to a specialist
group

Referral
[Rejrcted]

An referral letter
arrives

A specialist

Receive the
referral letter
and screen it

Yes
Came to right
specialist group?

Assess the
referral

Patient has the right
to be prioritised?
ritised?

Arrange an
appointment
for patient

Nurse

An outpatient clinic in a hospital

No

No
Yes

Save the
patient
information in
the system

Waiting list

Figure 4. An initial part of a referral process illustrated by a BPMN diagram.

3) Business Process Modelling Notation
Business Process Modelling Notation (BPMN) is
considered to be an ‘understandable graphical notation for all
business users’, ranging from business analysts and technical
developers to business managers, which can reduce the gap
between business process design and process implementation
[32]. It describes the steps in a business process using a
flowchart that defines business process workflows [33].
Figure 4 shows an example of the use of BPMN for the
initial part of the referral process. Similar to UML swimlane
activity diagram, BPMN allows for description of the
swimlane, activity, decision point, event, data object and
pool, and provides three types of connectors: sequence flow,
message flow, and association. However, BPMN takes a
process-oriented approach while UML takes an objectoriented approach, and BPMN is designed to be more
suitable for a business process domain so that it can better
support BPM. In Figure 4, two locations are shown, the post
document centre and the outpatient clinic in the hospital. In
our example, there are two actors in the outpatient clinic: a
nurse and specialist.
C. Technique in Service Design
In this subsection, we introduce a DSML equivalent
service design technique that describes service delivery
processes.

1) Service Blueprint
Service blueprint is a service design technique
introduced by Shostack that has been widely used in service
management and marketing [34]. It shows the series of
service actions and the time flows that are related to the
roles of the actors involved in a service delivery process.
The actions that customers take as part of the service
delivery process are separated from the actions of the
contact person by the line of interaction. The line of
visibility differentiates the actions of an on-stage/visible
contact person (actions that are seen by the customer) from
the actions of a back-stage/invisible contact person (actions
that are not seen by the customer). Support processes, which
include all the activities carried out by individuals or units
in the company that are not contact persons, are separated
from the actions of the contact person by the line of internal
interaction. Physical evidences refer the media that
customers come in contact with when they perform their
actions.
A service blueprint enables managers to have an
overview of an entire process and provides useful
information for the development and evaluation of new
services [14]. Figure 5 shows the initial part of the referral
process using the extended service blueprint introduced by
Bitner et al. [14]. In Figure 5, the customer is a specialist in
the hospital.
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Figure 5. An initial part of a referral process drawn by a service blueprint

D. Summary
Flowcharts help us understand the overall processes [35],
but the lack of visual notations to represent actors and their
interactions might hinder the reader’s ability to clearly
understand the service delivery process. UML swimlane
activity diagram shows the sequence of activities with clear
role definitions [35], but it still does not have any visual
differentiator for actions and interactions. BPMN is an
industry standard for process modelling and has visual
notations for event, data object and various types of
connectors (sequence flow, message flow and association).
Nevertheless, it supports no visual differentiator for actions
and interactions. Recker et al. argued that BPMN still
requires more symbols with extended expressiveness to add
sufficient consistency for making the models fit for use [36].
Afrasiabi et al. claimed that there is a lack of standard
graphical notation for business process modelling languages
[37]. The same applies to service blueprint. There is no
standard service blueprint with common terminology and
visual language [38]. Therefore, to include more information
about a service delivery process, the service blueprint format
must improve its visualisation capacity [6].

Flowchart, UML swimlane diagram, and BPMN
illustrate only the expected service delivery processes. They
were developed to be used to prescribe planned processes.
Service blueprint allows us to see the technical parts of the
service delivery process that customers cannot see. However,
it often only supports description of the expected service
delivery processes, not the actually executed ones.
In addition, service blueprint does not take a network
view of services. Service blueprint does not support
describing complex service structures that involve
relationships among actors and events [6]. UML swimlane
activity diagram, and BPMN can support the description of
networked interactions among actors, but flowchart and
service blueprint might not be able to do so.
Table I summarises the different process modelling
languages and the service design technique for BPM that
have been described. The second column from the left
indicates the purpose for using the language or technique.
The third column indicates whether the language or
technique considers a service providers’ and/or customers’
perspective. The fourth column indicates whether the
language or technique supports the presentation of actually
executed service delivery processes or the presentation of
prescribed service delivery processes. The fifth column
shows what kind of customer and service provider
relationship the language or technique supports.
Flowchart is used to describe a sequence of interactions,
while UML swimlane activity diagram is used to illustrate a
sequence of interactions and data. BPMN is used to
demonstrate a sequence of interactions and data for business
purpose, and service blueprint is used to draw a sequence of
interactions for service design. The presented languages and
technique mainly consider the service providers’ point of
view. Flowchart, UML swimlane activity diagram, BPMN,
and service blueprint can support the description of only the
expected or prescribed execution of a service. UML
swimlane activity diagram and BPMN can support the
illustration of networked relationships among the customer,
service provider, and third party, but flowchart and service
blueprint support the illustration of the dyadic relationships.
Therefore, there is a need for a process modelling
language that includes service providers’ and customers’
perspectives, and can support the presentation of the actual
execution of a service and the networked relationships
among actors. A service domain specific process modelling
language that satisfies these aspects will be introduced in
Section III. This process modelling language was designed to
address the weaknesses of the existing languages and
technique by adopting information visualisation and
communication theory. Thus, it aims to show the interactions
among different actors in an easily understandable manner.
In addition, the language was designed to have a rich enough
graphical capacity to properly illustrate the service delivery
process.
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TABLE I. PROCESS MODELLING LANGUAGES AND SERVICE B LUEPRINT
Language/technique

Purpose of the use

Flowchart
UML swimlane activity diagram
BPMN

Sequencing of interactions
Sequencing of interactions and data
Sequencing of interactions and data
for business purpose
Sequencing of interactions for service
design

Service blueprint

III.

SETTING THE SCENE: REQUIREMENTS AND EARLY
VERSIONS OF THE SERVICE JOURNEY MODELLING
LANGUAGE

This section presents our first steps in developing the
modelling language. Subsection A describes the overall
requirements and the development procedure, and
subsection B describes the elements of SJML v1.0.
Subsection C describes the initial feedback on SJML v1.0
while subsection D briefly describes SJML v1.1.
A. Overall Requirements and Development Process
We wanted to develop a language that supports
specification, description and analysis of the service
delivery processes for service design, as described in
Section II.A. Our language is based on a customer journey
mapping approach, which is introduced below.
Customer journey maps (CJM) are widely used in
service design to visualise service delivery processes from
the end user’s perspective. CJM allows description of the
details of service interactions and associated emotions in a
highly accessible manner [13]. CJM is often structured
around touchpoints and is confined to a certain period of
time. A touchpoint corresponds to an interaction between a
customer and a service provider, but may also denote a
communication channel between the customer and service
provider. CJM is one of the most commonly used
visualisation techniques within service design, where it
utilised to obtain an overview of the customer’s service
consuming process. It communicates customer insight [39],
which in turn can be used to identify problem areas and
opportunities for innovation [13]. Using CJM, one can
easily compare a service with its competitors [13].
We expanded the concept of CJM by addressing the
requirements that are explained in the next paragraph. The
research was conducted according to the design science’s
three phases (problem analysis, solution design, and
evaluation) in an iterative manner to create artefacts, the
language and knowledge in the research domain.
The language we developed was designed to:
x Strengthen customer orientation and facilitate
collaboration among all actors through a common
vocabulary and extensive use of visualisation

Perspective of the
presentation
Service provider–oriented
Service provider–oriented
Service provider–oriented

Presentation
type
Prescriptive
Prescriptive
Prescriptive

Customer and service
provider relationship
Dyadic relationship
Networked relationship
Networked relationship

Service provider–oriented
(back-stage oriented)

Mainly
prescriptive

Dyadic relationship

x

Support service design and development by means
of a precise language for specifying actors,
interactions among them, the timing of their
interactions, and the communication channels used
x Support the analysis of services to check
consistency; in particular, it facilitates the
monitoring of service execution by comparing it to
the expected or prescribed service delivery process
Table II provides an overview of the versions of SJML.
The first column on the left shows the version. The second
column presents the elements of the version. The third
column describes the type of the study conducted for
evaluation and further development. The fourth column
shows whether the version was evaluated with existing or
new services. The fifth column presents the degree of
complexity of the service(s) it portrayed. The sixth column
shows the place(s) where the version is described.
A touchpoint is a point of interaction between a
customer and a service provider, and it is a central element
of our language. SJML v1.0 consisted of basic elements
(touchpoint, channel, actor, and status) to describe a
sequence of touchpoints for expected journeys (sequential
view). SJML v1.1 added new diagram elements and a
diagram type. Visual notations for action, decision point,
concurrency, and un-ordered sequence were added, and a
deviation view was introduced to describe the actual journey.
SJML v2.0 added additional diagram elements and adjusted
some elements. Diagram elements for system activity,
touchpoint description, and time flow were added, and
visual notations for touchpoint, action, actor, initiator, and
recipient were modified. A new diagram type (swimlane
view) was introduced to illustrate the service journeys of
several actors to support the description of a networked
perspective of the service journeys. The evaluations were
performed by describing services using the three versions of
our language. The earliest version of the language was
evaluated by describing simple services (book loan services
at a library). The results are described in the original paper
[1]. More complicated services (customer enrolment
services) from our research partner companies were
described using SJML v1.1, and the findings were reported
in a conference paper [8]. SJML v2.0 was developed and
evaluated by describing an even more complicated service
(a healthcare service) that involves many actors and the
interactions among them. The results and findings are
described in Section IV.
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TABLE II. C HARACTERISTICS OF THE DIFFERENT VERSIONS OF SJML
Version

Language composition

Evaluation
Type of study

SJML
v1.0

Basic attributes that form a basic diagram type
Basic diagram elements (touchpoint, channel, actor, and status)
supporting description of a basic diagram type (sequential view)

Preliminary
experience with
library services

SJML
v1.1

SJML v1.0, additional attributes, and a new diagram type
New diagram elements (action, decision point, concurrency notation,
and un-ordered sequence) and a new diagram type (deviation view)
were added in SJML v1.0
Adjusted and additional attributes, and a new diagram type
Adjusted elements (touchpoint, action, actor, initiator, and recipient),
new diagram elements (system activity, touchpoint description, and
time flow), and a new diagram type (swimlane view)

Two case studies
with customer
enrolment
services
A case study with
a referral process
in healthcare
service

SJML
v2.0

B. Service Journey Modelling Language v1.0
The first version of SJML (SJML v1.0) consisted of
terminology, symbols, graphical elements, visual syntax,
and visualisation modes. As this subsection represents the
first phase of our research, we wanted to investigate the
needs of practitioners when designing new services or
improving existing services; what information about
customers and their interactions in the service journey is
essential to be monitored to align business processes with
customers’ needs.
Each touchpoint has a symbol inside a circle. The
symbol shows a channel or device that is used for the
touchpoint. The colour of a touchpoint’s boundary indicates
the actor who initiates the touchpoint. The boundary style
specifies the status of the touchpoint. The elements for
SJML v1.0 are detailed below.
x
x
x
x

Service
type
Existing
service and
new service

Complexity

Existing
services

More
complicate
d service

Existing
service

Even more
complicate
d service

Simple
service

Described
in
[1] and
Section III.
of this
paper
[8] and
Section
III.D. of
this paper
Section IV.
of this
paper

The researchers collected data through participatory
observation and a plenary discussion. Thematic coding [40]
was used to analyse the field notes of the researchers and
summarise the results.
The SJML session included a short introduction to the
relevant terminology and visual notations, and a
presentation of the various exercises to be performed by the
participants. Twenty-six individuals participated. Seventeen
were library employees, four were students, and five were
researchers. The session lasted about 30 minutes and
concluded with a group discussion.
Participants were divided into four groups and were
asked to construct a customer’s service journey of
borrowing a paper or an electronic book at the library. One
blank circle plus seventeen book-loan service-relevant
symbols, which were selected from 32 SJML symbols, were
given to each group as a set (Figure 6).

Touchpoint. Service journey consists of touchpoints
that are described with circles.
Channel. Each touchpoint has a symbol inside a circle.
The symbol shows a channel or device that is used for
the touchpoint.
Actor. The colour of the touchpoint’s boundary
indicates the actor who initiates the touchpoint.
Status. The boundary style indicates the execution
status of the touchpoint (solid boundary: completed,
dashed boundary: missing, and crossed touchpoint:
failed).
C. Evaluation of SJML v1.0
Figure 6. SJML symbols given at the workshop

To obtain initial feedback on SJML v1.0, we organised
a half-day workshop with library staff. The purpose was to
investigate SJML v1.0’s feasibility and collect requirements
for further development. The workshop was arranged for
June 2013 as a service design seminar on the premises of the
science library at the University of Oslo. It consisted of a
lecture about service design and two practical sessions.
SJML was presented and evaluated during one session.

In this workshop, we observed the use of the touchpoints.
Pen and paper were provided to the groups in order to allow
them to draw the sequence of the touchpoints. The members
of the groups were allowed to create their own touchpoint
with the blank circle in the event they do not find the
touchpoint they needed. The actor and status attributes of a
touchpoint were not adopted for this session.
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The first task was to construct the customer journey for
borrowing a paper/electronic book (Figure 7). The process
of borrowing a book included extension of the loan and
finished when the book was returned. The second task was
to construct the customer journey for ordering a
paper/electronic book that the library did not have. The
process included extension of the loan and finished when
the book was returned. Participants were asked to make
customer journeys for both existing (Figure 7) and desired
book loan services.

x
x

x

journey. Unlike a touchpoint, an action does not include
any form of communication between the customer, the
service provider or a third party.
Decision point. A decision point refers to an expected
customer journey being split into ‘sub-journeys’. It is
illustrated using a square diamond.
Concurrency. In some situations, a touchpoint occurs
at the same time as another touchpoint. We call this
concurrency and describe it with two separated halfdotted circles. A visual indicator (two clocks and a
wave symbol) was introduced to represent the space
between the two half-dotted touchpoints.
Unordered sequences. Brackets were introduced to
describe unordered sequences of touchpoints.
IV.

ADDING COMPLEXITY: FURTHER DEVELOPMENT OF
THE LANGUAGE

Figure 7. Participants are on the process of making service journeys for an
existing book loan service (borrowing of an electronic book)

A. Case Study with Patient Referral Processes

Results
We observed that the participants did not have any
problems understanding SJML and using its symbols.
Participants were able to construct and explain their service
journeys using SJML. However, some participants were
confused about using symbols that looked similar to each
other, such as the symbols representing PC and web access
via PC. During the feedback discussion, it became evident
that the participants missed certain functionalities as
directing the flow of the process through conditional
gateways or decision points that occur repeatedly during
such services. It was also found that more icons would be
needed to illustrate the library services more precisely.
D. Service Journey Modelling Language v1.1
Based on the initial feedback on SJML v1.0 and the
requirements that were subsequently discovered, we
extended the language. Action was added as one of the main
elements along with touchpoint, and more touchpoint
attributes were added. SJML v1.1’s detailed description and
our experience with the language can be found in [8]. The
elements for SJML v1.1 are detailed below.
x
x

We wanted our language to be able to describe complex
service journeys. Thus, SJML v1.1 was updated to present
many actors and their interactions by adapting the swimlane
approach. This section describes the use of SJML v2.0 for
modelling complex service delivery processes and our
experience with it in a hospital case.

Touchpoint, channel, actor, and status are the same
as in SJML v1.0.
Action. A service journey consists of touchpoints and
actions. An action is an event or activity conducted by a
customer or service provider as part of a customer

To identify a set of requirements for a visual language
related to modelling the processes of complex services, we
conducted a case study involving the modelling of referral
processes in health care services. We collected data
regarding the referral process from a Norwegian hospital
during the autumn of 2013 and used SJML to model the
various aspects of the processes.
Due to the number of actors involved, interactions
among them, and the number of steps in the process, the
referral process is regarded as one of the most complicated
services [41]. A referral process is a highly complex process
because it often involves many actors (e.g., a patient, a
healthcare provider who sent the referral like a GP,
administrative personnel such as a receptionist, nurses and
medical experts at the receiving facility) and their tasks are
interrelated across different organisations, such as a GP’s
office and a hospital.
The external referral process in the Norwegian hospital
where we collected data consists of the following steps: a
health secretary receives referral letters and sorts them; a
medical expert assesses the referral and makes a decision; a
nurse or health secretary follows up the referral, sets a time
for a patient visit and notifies the patient; the medical expert
meets the patient; and the medical expert communicates
with the healthcare provider who referred the patient.
Patient-administrative systems are central to the referral
process, and the EHR system is one of the core patientadministrative systems used by the healthcare personnel.
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B. Data Collection
To understand how the referral process works and what
it consists of in practice, we visited a surgical outpatient
clinic at a hospital in Norway three times during September
and October of 2013. We collected data using observations
and semi-structured interviews during our visits. A
researcher wrote down field notes during the observations
and the interviews with administrative personnel, nurses,
and medical experts. We also studied an E-learning’s
module, documentation, and photos that are relevant to the
referral process. The detailed data collection procedure is
introduced below.
We first studied the hospital procedures and routines
concerning referrals in general using an E-learning module
for the EHR system. We then classified the procedures.
After that, actual data from the referral processes were
collected through observations. These data consisted of
three detailed patient histories that were extracted from the
EHR system. Photographs of screenshots were taken during
the observations. Then, the data were supplemented by
semi-structured interviews with a nurse, a medical
specialist, and a health secretary. The interviews were
audio-recorded. Relevant documents such as patient
brochures and documentation explaining the referral process
and internal routines were also obtained. In addition, we had
telephone meetings with a nurse and asked her for some
additional explanations via email.
C. Data Analysis and Further Development of SJML
Reconstruction of the three patient cases formed the
core of our analysis. The three patient histories were
reconstructed by combining the patient journal with the
referral module in the EHR system. A chief nurse
anonymised the data from the patient journal and assisted in
constructing the patient histories. To process the fragmented
data from the interviews and the EHR system, each patient
history was compiled and systemised using a preformatted
spreadsheet template. The patient histories were organised
by date, physical location, and events, and attributes such as
initiator, recipient, task description, and communication
channel were specified.
The results from the data analyses were used to describe
the referral processes using SJML v1.1. We organised
workshops in which three researchers sketched different
approaches for visualising fragments of the referral process
through trial, error, and exploration. When visualising the
referral processes, we could also identify requirements for
the further development of our visual language. We
improved our language on the basis of the requirements
through several iterations. Those requirements and our
solutions are described as following.

(1) Ability to visually describe and distinguish among
several actors in a more appropriate way
Using different colours to distinguish among actors
might not be suitable in case many actors are involved.
Thus, we needed a new way to describe several actors.
Alternative representations were explored through trial
and evaluation of various solutions. Finally, swimlanes
with actor icons and titles were adopted. This approach
seems applicable to account for all the actors involved.
(2) Ability to describe and distinguish each actor’s
touchpoints that connect the actors
Since we adopted the swimlane approach, there was a
need for a new way to describe touchpoints that
involved communication among actors. The language
should therefore have touchpoints for both the initiator
and recipient. We adopted a sender-recipient concept.
Each touchpoint was duplicated and placed in both the
initiator’s and recipient’s swimlane so the readers could
recognise each actor’s journey easily by following each
swimlane. The boundary colour of a touchpoint showed
if the touchpoint was sent or received by the actor.
(3) Ability to distinguish among touchpoints mediated by
the same channel, and thus having the same symbols
Sometimes, several touchpoints occur through the same
communication channel. For instance, a customer may
receive two SMS messages from the service provider.
We proposed a text area to allow for a detailed
annotation of the touchpoint. The textual explanation,
together with a symbol of the channel inside a
touchpoint square box, would facilitate a detailed
understanding of the touchpoint.
(4) Ability to describe dataflow in the EHR system
Some information is delivered from sender to receiver
through the EHR system, such as when updating and
saving information. Therefore, we needed a way to
describe dataflow in the EHR system. We proposed
adding the EHR system as an actor and using arrows to
illustrate dataflow.
(5) Ability to distinguish between the workflow of referral
and dataflow
Since we used an arrow for both workflow and
dataflow, we needed a way to distinguish between these
two types of flow. We proposed using differently
shaped arrows for workflow and dataflow. Normal
black arrows were adopted to describe workflow while
dotted arrows were adopted to describe dataflow.
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D. Components for Visualisation
Figure 8 shows SJML v2.0 representing process steps in
the form of touchpoint or action. The text area enables
annotation concerning the context of the process step. In
SJML v2.0, a box was used to represent touchpoints and
actions as its shape can contain text more economically than
a circle. The colour of the touchpoint boundary indicates the
initiator (blue) and recipient (green), and a symbol area
carries information about the channel or device mediating
the touchpoint. In contrast to touchpoints, actions have no
sender or recipient, thus they do not need a colour to
distinguish between sender and recipient, nor a symbol to
represent the communication channel.

Figure 8. Visual components for our expanded language

Figure 9 presents an excerpt of SJML v2.0, showing two
touchpoints in a patient’s journey. On the left is a symbol
representing the patient along with a text label. The first
touchpoint represents an interaction in which the patient
receives a phone call from the hospital (a common
procedure when scheduling an urgent appointment). The
next touchpoint shows an interaction in which the patient
receives the appointment letter with all necessary details
about the imminent consultation and a brochure regarding
patient rights. Here, the patient is the recipient of both
touchpoints, signalled by the green colour. Correspondingly,

the health secretary responsible for the telephone call and
the letter is the initiator of both touchpoints. The
corresponding touchpoints of the health secretary would
appear with blue-coloured boxes in a separate swimlane.

Figure 9. A part of a patient's journey

E. Mapping in a Real Context
Figure 10 shows a part of the real referral process
described using SJML v2.0. Arrows indicate the workflow
and dataflow. Black arrows represent the workflow in the
process while grey dotted arrows represent the dataflow
to/from the EHR system. Time flow with time stamps is
shown by the black line on the bottom. This example is
based on one of the real patient histories explained in
subsection D.
First, a GP transferred an electronic referral letter to a
hospital for a patient with a lipoma who visited him/her.
Second, a health secretary in the document centre of the
hospital received, registered and forwarded the referral to a
specialist in the hospital. Third, the specialist assessed the
received referral and forwarded it to a health secretary in the
clinic for follow-up. Fourth, the health secretary checked the
received referral and sent a standby letter to the patient, and
so on. The entire version of this referral process can be
found in Appendix A.

Figure 10. The result of the proposal for extension of the language
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F. Service Journey Modelling Language v2.0
SJML v2.0 consists of a sequence of touchpoints,
actions, and system activities. The elements of SJML v2.0
are detailed below.
x

x
x

Touchpoint. A touchpoint indicates a point of
interaction between two actors. The shape of the
touchpoint was changed from a circle to a rounded
rectangle since more space was needed for text to
add information concerning the touchpoint.
Action. An action indicates an event performed by
an actor as part of a customer’s journey. It is
represented by a rounded grey rectangle.
System activity. This is an activity performed by
the EHR system. It is represented by a dotted grey
rectangle.

Attributes of touchpoints, including channel, status, initiator,
and receiver, and touchpoint description were specified for
SJML v2.0.
x
x
x

x

Channel. The symbol area for channel has been
moved to the upper left of a rounded rectangle
touchpoint.
Status. The way to describe the status of a
touchpoint is the same as in SJML v1.0 and v1.1.
Initiator and recipient. Initiator (rounded
rectangle with blue-coloured boundary) indicates
an actor who initiates the touchpoint, and recipient
(rounded rectangle with green-coloured boundary)
indicates an actor who receives the touchpoint.
We found through the case study that there could
be more than one recipient of a touchpoint in some
cases.
Touchpoint description. A text area has been
added on the right side of the rectangle to describe
the touchpoint in detail.

Graphical notations have been modified for SJML v2.0. The
swimlane approach was adapted to present several actors.
Therefore, the way of presenting actors has been updated.
One can see each actor’s journey by following each
swimlane. An axis with time information for each
touchpoint has been added to show the time flow of the
service journey.
x

Swimlanes. The swimlane concept was adapted to
describe the service journeys of several actors.
Touchpoints, actions, and system activities for an
actor are allocated inside a horizontal grey bar.
Several bars are collocated vertically, and the
interactions are described with arrows and the
colours and descriptions of the touchpoints.

x
x

Actor. The boundary between customer and
service provider has become ambiguous due to the
involvement of many actors. All of them are
actually customers of the EHR system. A symbol
on the left side of a swimlane bar represents an
actor. The text below the symbol specifies the role
of the actor in the service journey.
Actor’s journey. An actor’s journey can be seen
by following a swimlane bar.
Time flow. An axis with time stamps under the
swimlane diagram represents the time flow and the
occurrence dates of the touchpoints.

G. Preliminary Experience
We verified the visualisation of the referral process
using SJML v2.0 by communicating with the chief nurse via
emails and telephone conversation. We then presented the
visualisation to a small group of experts (five employees)
who work at the eHealth system producing company that
produces the EHR system through a remote workshop using
Lync. After the presentation, a set of questions was sent to
the participants via email to collect preliminary feedback.
The questions investigated whether the referral process and
visual elements described using SJML v2.0 were
understandable and whether the language would be helpful
for creating a common understanding of the business
process or workflow of the referral process. We received
answers from two respondents. Thus, we have only
anecdotal evidence of evaluation of the language based on
this preliminary experience. The preliminary feedback from
the participants regarding SJML v2.0 was analysed and
summarised using thematic coding [40]. The summary is
presented below.
Description of the process and visual elements using SJML
v2.0:
x
x
x
x

The language itself is relatively easy to understand
The swimlanes to distinguish actors are simple,
straightforward and easy to understand
The symbols for actors and channels are easily
understandable
The use of different colours to distinguish the initiator
and receiver is helpful for identifying the initiator

Creating a common understanding of the process and
workflow using SJMLv2.0:
x
x

The representations of SJML v.2.0 are suitable for
discussing and establish a common understanding of
the workflow and relationships among actors
It would be better if the tool could also illustrate
alternatives in a process.
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V.

DISCUSSION

Through our analysis of the related work, we found
some weaknesses in the existing process modelling
languages and the service design technique describing
service delivery processes. First, there is a need to focus on
the customer’s perspective [1]. Second, there is a need to
support the satisfactory description of the actual execution
of the service delivery process [5][6]. Third, there is a need
to sufficiently illustrate networked relationships in the
service delivery process [7]. Fourth, there is a need for
better visual expressiveness to describe the service delivery
process explicitly [5][6][37]. Thus, there is a need for a new
language or technique.
Relevant knowledge in the areas of service design,
information visualisation, communication theory, and
modelling languages have formed a theoretical basis for our
approach to find a solution for these needs. Based on this
approach, we developed a service domain specific process
modelling language (Service Journey Modelling Language,
SJML) to cover the aforementioned gaps in BPM for
services. The language was developed and evaluated
through case studies with partner companies, following the
three phases of design science (problem analysis, solution
design, and evaluation) in an iterative manner. For
evaluations, we used each version of our language to
describe existing or new services.
We evaluated the first version of our language (SJML
v1.0) through a workshop with library staff by describing
simple service journeys (book-loan services in a library) [1].
During the workshop we found that the participants did not
have any problems in understanding SJML v1.0, and they
could construct service journeys with our language.
Feedback from the participants indicating the weakness of
SJML v1.0 (a need for decisions points) was addressed
when we developed the next version of our language (SJLM
v1.1). SJML v1.1 was evaluated by describing more
complicated service journeys from our research partner
companies [8].
SJML v1.1 was updated by describing an even more
complicated service journey (a referral process), which
presents many actors and their interactions. The updated
version of our language (SJML v2.0) adopted a senderrecipient concept and a swimlane approach. We visualised a
patient history that was extracted from an EHR system
using SJML v2.0 and presented the result to a small group
of people via a remote workshop. We received feedback
from the participants that the visual elements and the
language itself were easy to understand and suitable for
creating a common understanding of the workflow and
relationships among actors involved in the business process.
To represent the customer’s perspective, our language
was developed based on a customer journey mapping
approach that introduced the touchpoint concept. SJML v1.0
supported a sequential view to describe the expected
journey. To support the description of the actual journey,

SJML v1.1 added a deviation view. SJML v2.0 added a new
diagram type (swimlane view) to support the illustration of
the networked relationships of several actors in a service
delivery process. Each version of SJML expanded the
graphical elements to better support the visual
expressiveness.
VI.

LIMITATIONS

The library service and referral process can vary in
practice, depending on the organisation. In this paper, we
conducted our case studies on book loan services in a
Norwegian university library and a referral process in a
Norwegian hospital; thus, SJML might not meet all the
challenges necessary to describe similar services in other
organisations.
For the case study on the referral process, we collected
patient data based on existing patient care histories in an
EHR system. Therefore, there might be a limitation in
regards to covering all the touchpoints or actions that were
not registered in the EHR system.
The initial feedback on SJML v1.0 was gathered through
observations and a group discussion. Audio recordings were
not used, and thus the discussion was not transcribed.
Observers took notes when the group members talked, and
the results were based on those field notes. Therefore, the
descriptive and interpretive validity might be limited.
VII. CONCLUSION AND FUTURE WORK
Services usually have complex structures with several
actors whose interests are intertwined. Aligning business
processes with the customer’s perspective is important for
BPM, especially in the service field. To do this, a good
understanding of interactions among the actors involved in
service provision and consumption is needed. Several
techniques for managing business processes to support the
service delivery process were suggested in the context of
process modelling and service design. However, there was a
lack of support for describing the customer’s point of view,
the actual execution of service and the networked perspective
of the service delivery process. In addition, there is a need to
improve the visual expressiveness of the existing techniques.
Several versions of SJML were developed and evaluated
in an iterative manner to strengthen the customer orientation,
to facilitate collaboration among all involved actors and to
support specification, description and analyses of service
delivery processes. The requirements gathered from the
evaluations provided useful input for further development of
our language.
We believe that SJML v1.0 supplements BPM for
services by aligning business processes with the customer’s
perspective [1]. SJML v2.0 supports the description of the
actual journeys of actors and their networked interactions.
Therefore, we expect that SJML will support BPM of
complex services. Furthermore, the results from our
preliminary experience support the contention that the visual
representations of our language could be effective in creating
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a common understanding of workflows and relationships
among various actors in the business processes of services.
We intend to investigate the usefulness of SJML in BPM
in future studies. Experiments or another case study with a
larger number of participants would be used in further
research.
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