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Abstract
This thesis describes prototyping in service design through the theoretical lens of situated
cognition. The research questions are what a service prototype is, what the benefits of
service prototyping are, and how prototypes aid in the process of designing services. Four
papers are included. Paper one suggests that service prototyping should be considered from
the perspectives of purpose, fidelity, audience, position in the process, technique,
representation, validity and author. The second paper compares research about how
humans use external representations to think, with reasons for using prototypes in service
design and service design techniques. The third paper compares two versions of a service
prototyping technique called service walkthrough; showing that walkthroughs with pauses
provided both more comments in total and more detailed feedback. The fourth paper also
contributes to our understanding of how prototypes aid in designing services, by connecting
the surrogate situation with the future situation of service. The paper shows how the
formative service evaluation technique (F-SET) uses the theory of planned behaviour to add
knowledge to service prototype evaluations about the intention to use a service in the
future. Taken together the research provides a deeper understanding of what prototypes are,
and their roles in service prototyping. This understanding is further deepened by a
discussion about service as a design material, suggesting that from a design perspective, a
service consists of service concept, process and system. The service prototype acts as a
surrogate for the future situation of service. The thesis describes what the benefits of using
surrogates are, and shows how prototypes enhance the ability to gain knowledge about
future situations. This leads to an understanding of prototyping as a way of thinking in
design.
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1 Introduction
Service is a relatively new domain of design 1. Traditional materials or objects of design
include buildings, products, and graphics. Interaction is also a design material, which has
been a domain of design slightly longer than service. Regardless of what the material is, the
domains of design share some attributes. For example, the intent to change a current
situation into a preferred situation is shared by all design disciplines, whether it is by
improving aesthetic experiences or by making it easier to pay taxes online. On a general
level, the process of design also looks the same across domains. The process of design has
been described and visualised numerous times from different perspectives and using
different metaphors. One such visualisation is the double-diamond design process model
(Design Council, 2007). Underlying the model is the assumption that design is concerned
with a space within which relevant information in a design project is located. This design
space specifies what knowledge and solutions are available and relevant, and it contains e.g.
the possible solutions to a design problem.
Discover

Define

Analysis

Develop

Deliver

Synthesis

Figure 1: The double-diamond model (based on Design Council
(2007)). Divergent areas are darker than convergent.

1

Designers started approaching service design in a structured way in the early 1990s, based on research in
services marketing. See Segelström (2013) for a comprehensive history of service design.

9

Prototyping in design

On an abstract level, divergent and convergent approaches can be used to distinguish
between different parts of a design process. Divergent activities open up the design space by
e.g. adding knowledge or data to it. Convergent activities have the opposite effect. A
divergent phase thus is generative and suggestive, while a convergent phase is
discriminating and selective. The double-diamond model consists of two iterations of
divergent and convergent processes; see Figure 1. Divergent activities are indicated by a
darker grey and convergent by a lighter grey colour. The left diamond represents analysis in
design work (understanding the current situation, the context, people and problems) and
the right represents synthesis (generating solutions, suggestions, ideas, and concepts).
Dubberly, Evenson, & Robinson (2008) have suggested that what support a transition from
analysis to synthesis are the models that designers use. In this thesis such models will be
called representations (see Chapter 4).
The left diamond in the model can be thought of as design research, and consists of
discovery and define. Discovery means adding more knowledge about the target group and
the context of design. The define phase organises and selects relevant aspects of the
knowledge to make it manageable. The right diamond starts with a generative phase where
alternative suggestions are developed. By choosing between the suggestions it is possible to
come up with a final solution to be delivered in the second part of the right diamond.
Hence, the right diamond includes idea generation, and idea evaluation. The
representations used in the right diamond are sometimes called prototypes, and in this
thesis, prototyping mainly means activities associated with the right diamond. Prototypes,
and the activity of prototyping in the discipline of service design is the main focus of the
thesis. Chapter 3 is dedicated to defining and describing prototypes and prototyping, but a
brief introduction is provided in 1.1, to frame the aims of the thesis.
Service design has been described as: “the use of a designerly way of working when
improving or developing people-intensive service systems through the engagement of
stakeholders” (Segelström, 2013, p. 27). Approaching services as “people-intensive service
systems” implies a holistic approach, which is also explicitly stated in many definitions and
conceptualisations of service design: “[s]ervices created in silos are experienced in bits”
(Polaine, Løvlie, & Reason, 2013, p. 22; see also Stickdorn, 2010; Kimbell, 2009; Service
Design Network, n.d.).
The holistic scope means that service designers look at whole service systems and consider
the people in them; their needs, intentions, expectations and so forth, as well as the context,
resources, and the location where the service takes place. The holistic understanding that
results from these investigations is then summarised and visualised to enable a transition to
synthesis. The visualisation contains an understanding of what the solution should be and
what it should do for people, and as such it decides the focus of the following design
activities and prototyping.
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However, what prototyping looks like in service design, and how representations can be
used to support the synthesis part of service design projects, are subjects for further
investigation (Hollins & Hollins, 1991; von Stamm, 2008; Holmlid & Evenson, 2007; Ostrom
et al., 2010). The holistic approach in service design means that there should also be
prototyping techniques that use representations of whole services (Blomkvist, 2011). Such
techniques rest on a description and understanding of what service is as a design material,
because that is how designers frame what should be designed.
Hence, some characteristics of service as a design material are needed. This will guide the
process of representing services, which in turn requires some knowledge about what
representations are and how they can be useful in design. Based on such representations,
new services can be prototyped. A more explicit understanding about different perspectives
on prototyping further improves the possibility and ability to prototype services. Some of
the perspectives on prototyping can be adopted from other design disciplines, with longer
prototyping traditions.

1.1 Prototyping in design
In most design domains, prototyping is an integral part of the design process. Prototyping
practices have been developed and adapted to fit the specific design materials in the
respective fields (Schrage, 1996), and the value of prototyping has been documented
academically. It is important to note that when different design disciplines talk about
prototypes, they rarely mean the same thing. In many design disciplines, prototypes are
concentrated around a physical artefact or symbol that represents the future state.
In graphic design, pen and paper (or the software equivalents) are used to prototype. The
quick and inexpensive approaches utilised in graphic design has influenced other
disciplines. Wong (1992) suggested that graphic design could inform and enhance interface
design, which used elaborate, detailed, and time consuming approaches to prototyping.
Wong (1992) wrote that ”[i]n contrast, graphic designers use a wide range of prototyping
strategies to communicate ideas to others for discussion and feedback. For example,
prototypes constructed early in the graphic design process rely on different techniques and
rendering styles from those produced in the final stages” (Wong, 1992, p. 83). Early in graphic
design projects, “dummies” are sketched to make ideas open for critique and to focus
attention to certain aspects of an idea.
Also in industrial design, sketching is important, but mainly as a vehicle to move to other
representations of ideas. In 1955, industrial designer Henry Dreyfuss described the work
process of reaching a final product in industrial design. He did not mention the word
prototype, but used the words model or mock-up, mainly to designate the 3-D versions of
products. The process was described like this:
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“We go over countless rough sketches. Components are arranged and rearranged. Working
drawings and blueprints are made, some by the client’s engineers, some by us, and
frequently exchanged. Our blueprints, by the way, have letters and numerals on the margins,
like road maps, so that any point on them can be easily located and discussed by phone or
referred to by wire or letter. Three-dimensional clay, plaster, wood or plastic models are
developed, for we believe that three-dimensional objects should be designed in three
dimensions.// as soon as possible, we get a form into clay and actually do our designing in
this pliable material” (Dreyfuss, 2003, p. 46-47).
Perhaps what people generally associate with the word prototype (if they at all are familiar
with it), is the product prototype. In the broadest sense of the word, prototypes are used,
and have been used for a long time, in product design (Arnowitz et al. 2007), throughout the
product development process. However, in product design, the term prototype is many
times used for later representations that are “similar to the final product in terms of form,
function and material” (Österlin, 2003, p. 68). Hence, while graphic designers talk about
rough and early sketches as prototypes, product designers reserve the term for
representations in later stages of development.
Also within other disciplines the term is used in many different ways. For instance, in
interaction design there are many different ways to conceptualise prototypes (Floyd, 1984).
The most diverse, and the broadest view of prototypes, can arguably be found in interaction
design. A summarisation of perspectives on prototypes and prototyping from interaction
design (and related fields such as software design and human-computer interaction), can be
seen in Paper 1.
While most techniques and approaches used in other design disciplines should be possible
to transfer to service design, they are not specifically adapted to service as a design material.
Hence, there is a need to adapt the knowledge and practice of prototyping to fit the design
material and the aims of the service design discipline. For example, the issues of how to
prototype whole services, what the benefits of such approaches could be, and how to
understand the outcomes of service prototyping, need further examination. This thesis will
provide examples and knowledge about those areas of research.

1.2 Aims of the thesis
The main audience of the thesis are design researchers, firstly those working with service
design, secondly researchers in other design disciplines, and thirdly those in the borderlands
between design and cognitive science. People in the intersection between design and
cognitive science are probably working in areas such as distributed or situated cognition,
and can be interested in how their perspectives are used in this thesis. In addition, the
conceptualising parts of the thesis (mainly the kappa and in Paper 1) should be useful in
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design education. The aim is to provide a theoretical lens for service prototyping. Using this
lens, it should be possible to understand
•
•
•

what a service prototype is,
what the benefits of prototypes (mainly in service design) are, and
how prototyping aids the design of services.

The theoretical lens will provide a way to understand what service prototypes are, and also a
way to think about the relationship between prototypes and the future situation they
represent. More specific questions will be answered by research papers included in the
thesis. The questions can be found in Chapter 8.1.

1.2.1 Structure of the thesis
This is a compilation thesis. This means that the thesis consists of an initial summarising
part, and a part consisting of research papers. The first part is referred to as the kappa. In
this thesis, the kappa consists of 10 chapters including the references. To understand how
prototypes aid in designing services, it is important to understand what a service is from a
design perspective. Hence, the kappa will provide the necessary background knowledge
about service as a design material. This will also include a discussion about what the
constituent parts of services are. Furthermore, the kappa will propose ways to approach
service prototyping, given the provided understanding of service prototypes, and show ways
in which service prototyping can generate knowledge about a future situation.
First, the Introduction (Chapter 1, which you are reading now) introduces the aim of the
thesis and the vocabulary used, as well as the reach and scope of the research. The used
methods are presented in Chapter 2, and in Chapter 3 the concepts of prototype and
prototyping are discussed. A broad view is suggested as a way to think about prototyping in
the thesis. Prototypes are conceptualised as surrogate situations that stand in for the future
situation where services will take place in Chapter 3.2.2. The next chapter (4), is focussed on
a central concept in the thesis; representations. First, the chapter shows how situated
cognition grew out of cognitive science, and examples of different interpretations of
situated cognition are provided. It is from these perspectives that representations are
described and understood in the thesis. Chapter 5 describes services from a design
perspective, and talks about the service process and system as aspects of services that should
be considered in service design.
In Chapter 6, the main theme is how services can be represented as prototypes. Different
suggestions for why prototypes are beneficial for thinking in design are introduced, and how
they support exploration in design projects. A technique for service prototyping called
service walkthrough is introduced as a holistic approach to service prototyping. The
relationship between representations of service and the future situation of service is then
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visualised in Chapter 6.5. Chapter 7 concludes the discussion about situated cognition as a
theoretical lens for service prototyping and the relation between surrogate situations and
future situations of service is further explored,. In Chapter 8, the papers in the thesis are
presented, and followed by Chapter 9, which contains the conclusions and contributions of
the thesis.

1.3 Reach and scope
There are many types of services, and perspectives on service: self-service, health service,
public service, and so on. The typical type of service referred to in this thesis is the
commercial service. More specifically, the typical case considered in the thesis is a service
that is designed to make money for the client of a design agency. The reason for this focus is
that most encountered examples during the doctoral studies have been of this type. The
focus on commercial services does not necessarily mean that the findings only are relevant
for this type of service, or that it implies that this is the most appropriate domain for service
design.
The aim is to communicate mainly with a design research audience (see Aim of the thesis
1.2). The techniques should be seen from a design perspective and service should be
understood as a design “material”. As a design material, services share a number of
characteristics with most traditional design disciplines. Traditional design disciplines in the
thesis, means mainly architecture, graphic design, interior design, fashion design, and
product design.
Prototyping is an excellent way to include people in design. However, in this thesis this
aspect will not be discussed in detail, and sometimes the issue of who is (or should or could
be) involved is left out of discussions completely. This might cause some confusion because
the thesis will interchangeably talk about designers working with prototypes, and designers
working together with other stakeholders. However, the issue of inclusion is briefly
discussed in Paper 1. The reasons for not writing about inclusion and collaboration per se, is
1) that the issue has been thoroughly discussed in previous research 2, and 2) that who
participates in prototyping is not as important for the thesis as how prototyping is
conducted and how representations are, or can be, used in service prototyping.
Prototyping is intended to mean a specific stage of development or mind-set that designers
can choose to adopt. Prototyping is preceded in service design by other design activities that
usually result in an understanding of the presumptive customers, the involved stakeholders,
and the context.
2

See e.g. Mattelmäki (2006), Vaajakallio & Mattelmäki (2007), Jégou & Manzini (2008) Kaasinen, et al. (2010),
Han (2009; 2010), Andriof & Waddock (2002), Kronqvist & Korhonen (2008), Brandt (2006), Fullerton (2009),
Keitsch et al. (2010), Tan & Szebeko (2009), Vanstone & Winhall (2006), Bødker (1996), and Bradwell & Marr
(2008).
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The thesis mentions three reasons for prototyping; exploration, evaluation, and
communication (see also Chapter 3.2). Communication in this context means something
more specific than the general idea that prototypes help facilitate collaboration and
coordination of design activities. In this context, communication refers to prototypes
designed to present a suggestion to (mainly) the client (the people, person or organisation
that pay for the project). Prototypes built for presenting service ideas to external
stakeholders is a quite specific type of prototypes that is not a primary concern for this
thesis. In Paper 2, communication is mentioned as a reason for prototyping that refers to
this limited meaning.

1.3.1 My background
I started my academic career quite late, when I was 25 years old. I had been working mostly
with care for the elderly until then. I started studying at the cognitive science programme at
Linköping university in 2004, and took out my bachelor degree in 2007. My interest was
mainly in the design area and I continued by taking a master degree in design in 2009. The
main focus during my master years was on the Scandinavian version of interaction design,
influenced largely by Arvola (2005), Löwgren & Stolterman (2004), and Holmlid (2002). My
studies gradually changed from interaction design to service design, and my master thesis
was about references to services in design communication (Blomkvist & Holmlid, 2009).
Shortly after my studies I started working as a PhD student, also at Linköping University. In
parallel I supervised newly graduated design students in design projects provided by the
industry. I also made a usability evaluation study of the university library’s web pages. In
2011 I presented my licentiate thesis with the title Conceptualising Prototypes in Service
Design (Blomkvist, 2011).

1.4 A situated cognition perspective
The view of prototyping in service design presented in the thesis is influenced by cognitive
science. More specifically, the understanding of prototypes and how they factor in as
representations of ideas in prototyping is based on a situated cognition perspective. This is a
perspective that claims that what is external to the mind and body plays an important role
for how humans think and act. Design is full of external representations, things like
sketches, models and prototypes that designers make and use partly to be able to move
forward in projects. Situated cognition is used as a way of understanding why and how these
representations support the design of services, not as a way to make claims about the nature
or state of reality. The roots of situated cognition, and how representations can be
understood from a situated cognition perspective, are discussed in Chapter 4.

1.5 Vocabulary
The central concepts for the thesis are introduced here. Some concepts are also defined to
make it easier to understand the meaning in the following chapters.
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Cognition. Processes that depend upon the body and the environment and produce
behaviour and thought.
Design. My aim is to be relevant mainly for a design audience. For this end it is important
that I explain what I mean by design. There are many (unfortunate) connotations of design;
one being that design is about superficial qualities. When I say design I do not mean

decoration, fashion, or art; these are all elements of design but not the main focus. Design is
about finding ways to customise products and services for humans, to understand deeply
the wishes and hopes and lives of people and to enable them to go about their lives. This is
done by mixing creative and rigid methods and approaches with the use of design
techniques.
Externalisation. A physical representation of an internal (thought) or intangible event or
structure. The word externalisation emphasises that something that would otherwise have

been internal is represented. Externalisations are a sub-group of representations, see below.
Fidelity. The degree of detail in a prototype. A prototype’s fidelity (sometimes called
resolution or precision) can be thought of as how much of the final design the prototype
represents.
Prototype . The definition of prototype in the thesis is: Any shared physical manifestation

externalising an otherwise internal or unavailable vision of a future situation.
Definite prototype. A prototype that has a static state. That state is static and noninteractive. Examples include storyboards, service blueprints, and customer

journeys.
Ongoing prototype. A prototype that is dynamic and does not have a static state.
Examples include desktop walkthroughs and role-plays.
Prototyping . The definition of prototyping in the thesis is: Prototyping is the use of

prototypes to explore, evaluate or communicate in design.
Representation. In the conceptualisation of prototypes used here, a prototype is a
representation. Just like the term prototype is ambiguous, so is the term representation. In
this context, I suggest that representations should be seen as: anything perceivable that is

used or made for the purpose of representing something else.
A representation is always a substitute for something else, it is used or made in regard to
something else. Sometimes representations represent real things in the world, and
sometimes they represent ideas. When a representation represents an idea about the future,
it is a prototype of that idea (see Chapter 4).
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Service touchpoint. Refers both to the places where customers and service providers
interact, and the artefacts that mediate the interaction 3.
Surrogate situation. A surrogate is “any kind of real-world structure that is used to stand in
for, or take the place of, some aspect of a certain ’target situation’” (Clark, 2010, p. 24). Here
used as a way to think about prototypes in service design, that stand in for the future service.
The future situation of service. This is a way to refer to the abstract future, where a service
that is being designed has been implemented.

3

Service moments are sometimes used to refer to the situations where customers interact with service providers
(Koivisto, 2009). According to this conceptualisation, service moments contain touchpoints.
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2 Method
The thesis has mainly been informed by studying and, either participating in, or taking part
of, documentation or second hand sources about cases. The main contexts of data collection
are the projects SERV, ICE, Food on Demand, DFL (an outdoor pedagogy project), PEMM,
and VISUAL. In addition, teaching in the courses Service design studio for master students
and Service design and innovation for design engineering students has informed the thesis
greatly. A workshop held at the Participatory design conference has also influenced the
knowledge presented in this thesis. The data sources are summarised in Table 1.
A qualitative approach has been utilised and a mix of inductive and deductive inquiries and
shifts have been made to adjust to specific research issues. The process has been guided
largely by descriptive data however. The data has been analysed and sometimes resulted in
hypotheses that have been explored, and sometimes the analysis has lead on to other
questions. Overall, a pragmatist (Bernstein, 2010) approach has guided the research process.
This means that what is considered ‘true’ or ‘real’ is decided by what works rather than by
what type of inquiry is used, i.e. which epistemological assumptions are made. The thesis is
mainly informed by qualitative research, but this does not mean that qualitative knowledge
is considered more valuable, only that the aim of research has been more suited to
qualitative inquiry. The pragmatic approach also fits well with situated cognition, which is
used as a research lens, since it also has its roots in pragmatism (Clancey, 2008).
The initial phase, up until early 2011, was characterised by a descriptive and ethnographic
approach. The intention was to follow this path by conducting ethnographic research at
service deign consultancies. Instead, the approach changed to an empirically based
prescriptive approach, where instances of specific service prototyping approaches informed
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suggestions for how to improve the practice. These suggestions have also been put to the
test, most notably in Paper 3.
The first part of the PhD studies resulted in a licentiate thesis (Blomkvist, 2011), which was
based largely on the interview study conducted during the SERV and ICE projects. The aim
was to find an answer to the question of how prototyping could be conducted in an area
where the object of design is so different from that in other design disciplines. The original
plan was to find suitable entrances into the issue of service prototyping using the interviews,
and then enrich the image by studying the work, and complementing the verbal accounts
with observational data. Very few examples of specifically tailored service prototyping
approaches were identified however, and the original plan for the next step had to be
changed. The interview data showed that 1) the work was mainly focussed on the early
stages of the design process (before prototyping) and 2) that there was very little evidence of
specifically adapted service prototyping approaches.
Instead, the few examples of a more consciously adapted approach to prototyping services
were explored by talking informally to, and in some cases interviewing, design practitioners.
In addition, the few cases available online on the web sites of the consultancies were
analysed. The main ingredients of the identified prototyping approach was then
summarised, and cases could be set up where the approach could be tested. It looked like a
technique utilising a step-wise walkthrough process was most appropriate. The context of
these walkthroughs was the projects Food on demand, DFL, and PEMM. Also, the approach
could be incorporated in teaching, leading to some initial exploration of how to successfully
prototype services from different perspectives.

2.1 Methods in the papers
The papers have used different methods. The first paper was a literature study conducted to
arrive at a visualised framework of prototyping perspectives. The second was a theoretical
paper combining different sources of knowledge. For instance, it uses theories from
distributed cognition, service design techniques from previous interview studies
(Segelström, 2013; Blomkvist, 2011), and the book This is Service Design Thinking (Stickdorn
& Schneider, 2010), and finally, purposes for making externalisations in service design are
collected from the same two interview studies (Segelström, 2013; Blomkvist, 2011). The third
paper was a case study. The result of the case study was analysed using a qualitative content
analysis. The fourth and final paper was also a case study where an evaluation technique was
used to generate formative knowledge about a service prototype. The procedures are more
closely described in connection with the papers in Chapter 8.
The aim of the case studies has not been to arrive at generalizable facts. The results are
specific and related to the contexts of the studied cases, even when hypotheses were tested.
This is a deliberate consequence of how the case studies have been conducted. The service
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design discipline is changing rapidly, and design is by nature context dependent, making
qualitative and specific knowledge contributions useful. The results of the cases should be
understood as consequences of where and how they were conducted.
As the below table (Table 1) shows, mainly case studies have informed the doctoral studies.
The data sources are presented in chronological order, starting in 2010. Cases here should be
seen as instances where design activities have been conducted in specific contexts. In the
cases I have been directly involved in, my role is marked as direct. One such case was
conducted together with the Swedish service design consultancy Transformator, in the
waiting room of an emergency ward. I helped plan the project and evaluate the impact of the
prototype. Another case where I was involved concerned the design of a meal-planning and
food delivery service. This was done in the Food on Demand project where I planned the
prototyping activities, and then participated in prototyping, and later in Food on Demand 2
I conducted interviews and observed a later version of a prototype, called Service pilot in the
table. The pilot was also the case described in Paper 4, but I did not collect data in that part
of the project.
In the service design courses many of the early insights about prototyping services have been
tested and further developed together with students mainly from the cognitive science and
design and product development programs. The first variants of the service walkthrough
technique (see 6.3) were tested in this context. In the PEMM project I helped plan the service
walkthroughs, and participate and conduct 6 of the 12 walkthroughs. These walkthroughs
also used a similar approach as the one described in Paper 4. The other cases were carried
out before I got involved, and I have relied on interviews or documentation from those
cases. In these cases I refer to my role as indirect.
Table 1 summarises the data sources that has informed the thesis.

Type

Topic

Context

Role

Publication(s)

Interviews

Prototyping services

SERV and ICE 4

Direct

(Blomkvist, 2011)

Case 1

Service prototyping

SERV and ICE

Direct

(Blomkvist &
Holmlid, 2011b)

Case 2

Service walkthrough

Food on Demand 6 1

Direct

(Blomkvist, Åberg,
& Holmlid, 2012)

Case 3

Service walkthrough

DFL 7

Indirect

(Arvola et al., 2012)

Case 4

Prototyping

DFL

Indirect

5

4 http://www.ida.liu.se/~steho/research/servindex.en.shtml
5 http://www.vinnova.se/sv/Resultat/Projekt/Effekta/ICE---Tjansteinnovation-for-vard-och-halsa-i-vardagen/
6 http://www.vinnova.se/sv/Resultat/Projekt/Effekta/Mat-vid-behov/
7 Datorförstärkta landskap: https://www.liu.se/ikk/ncu/vimmerby/forskningsprojekt?l=sv, funded by Nationellt
centrum för utomhuspedagogik: https://www.liu.se/ikk/ncu/vimmerby?l=sv
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Type

Topic

Context

Role

Publication(s)

Case 5

Service pilot

Food on Demand 2

Direct/
Indirect

(Paper 4)

Case 6

Service walkthrough

Design consultancy

Indirect

(Blomkvist & Bode,
2012)

Case 7

Prototyping

Master project

Indirect

(Paper 3)

Teaching

Prototyping services

Service design
courses

Direct/
Indirect

Case 8

Service walkthrough

PEMM 8

Direct

Workshop

Service prototypes

PDC

Direct

Interviews 2

Service design roles

VISUAL 10

9

(Blomkvist et al.,
2012)

Indirect

The research was made possible by: grants from VINNOVA, the Swedish Governmental
Agency for Innovation Systems; the projects SERV (2007-03444), Service design, innovation
and involvement 2008 – 2009; ICE (2007-02892), Service innovation for health and care
2008 – 2011; FoD (2010-02683), Food on Demand 2011-2012. Also, the projects VISUAL
(2012-2016), funded by The Research Council of Norway through the programme Userdriven Research Based Innovation (BIA), and Datorförstärkta landskap (DFL) have
contributed.

8 https://www.acreo.se/projects/printed-electronics-meet-mobile
9 Participatory design conference 2012: http://pdc2012.org/
10 The Research Council of Norway: http://www.forskningsradet.no/en/Home_page/1177315753906, BIA:
http://www.forskningsradet.no/prognett-bia/Home_page/1226993636038
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3 Prototypes and prototyping
There is a distinct difference between prototypes (representations of design ideas) and the
activity of using prototypes to extract knowledge about design ideas: prototyping.
Prototypes are always representations, but all representations are not prototypes. Prototypes
are aimed towards the future (Mogensen, 1994) in the sense that they suggest what the
future could be like. As such they manifest ideas about futures that would otherwise be
incorporeal. These futures are here referred to as future situations of service, as a paraphrase
of Henrik Gedenryd’s future situation of use (Gedenryd, 1998). The future situation of
service is the understanding of the situation, including the location, where a new or
improved service will take place. Future situations of service will be further discussed in
section 7.1.2. Depending on what the object of design is, prototypes will look different.
Prototypes are used in prototyping activities and can be more or less consistent
representations, meaning that they either have a stable, static state or perish after the
prototyping activities end. The definition of prototype used here is:

Any shared physical manifestation externalising an otherwise internal or unavailable vision
of a future situation.
Prototyping, on the other hand, is an activity where a future situation is explored or
evaluated. Prototyping can also be the activity of showing a prototype, to communicate with
people that are involved in design activities or people that will somehow be affected by the
outcome of design activities. Activities such as role-playing and enactments are considered
prototyping, when the activities are conducted to explore or evaluate a future situation. The
definition of prototyping used in the thesis is:

Prototyping is the use of prototypes to explore, evaluate or communicate in design.
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This chapter presents a broad view of prototyping, starting by looking at the activity of
prototyping and some common assumptions about e.g. the reasons for prototyping. This
will provide a foundation for the rest of the thesis and aid the understanding of the
following discussions. Prototype fidelity and some commonly mentioned dimensions of
prototypes are also introduced, before the view on prototyping that will be used in the thesis
is introduced in 3.2. The distinction between explorative and evaluative prototyping follows
and then a concluding discussion, in section 3.2.2, about understanding prototypes in service
design as surrogate situations. This concept will also be important for the later chapters.

3.1 Prototyping
The use of prototypes is considered one of the cornerstones of a designerly approach to
development in many areas. Some disciplines cannot do without prototyping; it is
intimately interwoven into the practice and conduct. Prototyping has been of special
interest in fields where the inclusion of external stakeholders has been important (Ehn &
Kyng, 1992), such as usability, participatory design, and interaction design. Many reasons for
why prototyping is important in design have been put forth, some of which will be restated
here.
Without the use of prototypes and prototyping it might be difficult to understand the
concept that is being developed (Brandt & Messeter, 2004; Buchenau & Fulton Suri, 2000;
Bødker, Kensing, & Simonsen, 2004; Greenbaum & Kyng, 1991). The externalisation of ideas
about future concepts is a way to make the ideas shareable and open to communication,
both externally with clients or users (Bryan-Kinns & Hamilton, 2002; Erickson, 1995;
Schrage, 2004; Kelley, 2001; Wagner, 1990), and internally within the design team
(Segelström, 2009). This makes involvement of different stakeholders in the development
process possible (Brandt & Grunnet, 2000). Prototypes manifest concepts, ideas or hunches
about what good solutions might be. This is a way to show the concept and make sure that
everyone that is involved has a chance to understand the concept. In the long run this can
save time because it can decrease the amount of misunderstandings.
Prototyping also benefits the process by saving resources such as time and money.
Prototypes can identify problems early to save money (McCurdy, et al., 2006; Brand Flu,
2013). The logic is that it costs less to fail when the concept has not been fully developed
(Zelkowitz, 1980). Moreover, if a proper exploration of the design space is not performed,
much can potentially be lost because the design isn’t the right one (Buxton, 2007). Of
course, the process of developing a prototype is also a cost, but many believe that “[t]he cost
of a model is more than compensated for by future savings” (Dreyfuss 2003 p. 62).
A sometimes overlooked benefit is the effect prototyping has on the participants. Gerber &
Carroll (2012) found that prototyping is a way to manage uncertainty, and that it “1. reframes
failure as an opportunity for learning 2. supports a sense of forward progress, and 3.
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strengthens beliefs about creative ability” (Gerber & Carroll, 2012, p. 70). Prototypes also
increase the feeling of security, by showing that ideas are realisable and feasible as proofs of
concepts (Jégou & Manzini, 2008; Parker & Heapy, 2006). Using multiple prototypes in
parallel can also increase confidence in design ideas and diversity between suggestions
(Dow, et al., 2009).
The reasons for prototyping mentioned above can be summarised in three categories:
•
•
•

Prototyping supports communication. Both internal and external communication.
Prototyping saves resources. Mainly in terms of time and money.
Prototyping affects the mind-set of the participants.

The first two benefits are mentioned in almost every article about prototyping. The
communication benefit can be divided into internal, pointing to how prototypes help the
design team understand ideas and collaborate, and external communication, where design
suggestions are showed to clients or other stakeholders for feedback. In some disciplines
and traditions this is common practice, and in other the evaluation is carried out by the
designer(s).
The purpose of evaluation can be to suggest a future direction of the design process, called
formative evaluation, or it can be to understand the performance of the current prototype,
summative evaluation. However, prototyping is often about understanding the prototype,
and how well the prototype performs, rather than focussing on the activity and behaviour
that the prototype is testing. More specifically, many times prototypes are evaluated by
considering the performance of the prototype in itself rather than asking if and how people
want the benefit that the prototype provides or their intention to use e.g. a service in the
future. Paper 4 presents a way to address this issue, by focussing evaluations on the
intentions to use a service in the future.

3.1.1 Prototype fidelity
A common assumption in interaction design 11 is that there is a relation between
resolution/fidelity and the target audience of a prototype (Bryan-Kinns & Hamilton, 2002;
Erickson, 1995; Holmquist, 2005; McCurdy et al., 2006; Rudd, Stern, & Isensee, 1996;
Schrage, 2004; Schneider, 1996; Wong, 1992). For the most part, the opinion is that fidelity
gives more detailed feedback, and lower fidelity provides more general feedback. The exact
meaning of fidelity has however been discussed extensively in software development. One of
the most ambitious attempts to disambiguate and detach the different types of fidelity has

11

The term interaction design is used as an umbrella for disciplines working with software design and
interaction in different ways. An examination of the referenced literature in this chapter (Chapter 3) shows the
variety of sources.
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been made by McCurdy et al. (2006). They showed that fidelity is not one thing, but
prototypes rather display levels of fidelity along different dimensions of the representation.
There are some contradicting views when it comes to fidelity. For instance, Virzi, Sokolov, &
Karis (1996) looked closer at the relationship between fidelity and the stage of development,
concluding that low-fidelity prototypes can be useful throughout the development process.
Buxton (2007) and have expressed similar sentiments. Rettig (1994) argued that low-fidelity
prototypes not only increased the number of times you could refine your prototype, they
also emphasised the role of usability and formative evaluations. Holmquist (2005) however,
has suggested that to generate reliable information the representation must give a realistic
impression. In addition, keeping a similar level of fidelity across the dimensions of a
prototype has been proposed as a way to improve prototyping results (Bryan-Kinns &
Hamilton, 2002). This view is however contradicted by many researchers (Lim, Stolterman,
& Tenenberg, 2008; Beaudouin-Lafon & Mackay, 2007; Houde & Hill, 1997) which can be
seen as a result of different understandings of the design material.
An appealing version of the relation between fidelity and audience has been proposed by
Lim, Stolterman, & Tenenberg (2008), saying that if the purpose is to frame or explore a
design space with a prototype, then prototyping is about “finding the manifestation that in
its simplest form, filters the qualities in which designers are interested, without distorting
the understanding of the whole.” (Lim, Stolterman, & Tenenberg, 2008, p. 7:2). They
referred to this as the fundamental prototyping principle , which is supported by a
conceptualisation framework that they call the anatomy of prototypes. Part of the
conceptualisation is an idea that dimensions of a prototype can be filtered (filter
dimensions), so that other aspects do not interfere. Filters become manifested in the
material used, the resolution, and the scope of the prototype. According to Lim, Stolterman,
& Tenenberg (2008), the choice of which aspect or dimension to filter should be coupled
with the purpose of prototyping. For instance, a prototype can be designed to investigate the
interactivity in terms of feedback behaviour. It should then be designed to filter out all other
aspects that are not currently being considered. This is the economic principle of
prototyping: “the best prototype is one that, in the simplest and most efficient way, makes
the possibilities and limitations of a design idea visible and measurable.” (Lim, Stolterman, &
Tenenberg, 2008, p. 7:3).

3.1.2 Dimensions of prototyping
In software prototyping particularly, a permeating idea has been that certain characteristics
or dimensions of prototypes are coupled together. Many suggestions for what the best way
is to make possibilities and limitations visible have been put forth. In recent research Sellen
et al., (2009), found significant interaction between the format of a prototype and the target
audience. They used video and storyboard as representation techniques of a concept system,
and the audience groups of young and old persons. Thus, rather than associating the results
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of prototyping directly with the system, the influence of the format of representation should
also be considered.
Understanding the dimensions of prototypes is a way to make them more useful. Johansson
& Arvola (2007) conducted a case study and found that the prototype representation, the
composition of the group, and the desired focus of the meeting each influenced each other.
Gutierrez (1989) coupled specific problem types with the roles of the user, the specialist (e.g.
engineers) and the technology. To be successful in prototyping, it has been suggested that
e.g. the purpose and role must be explicit, otherwise it is difficult for participants to
understand the performance of the prototype (Schneider, 1996; Holmquist, 2005; Houde &
Hill, 1997; Lim, Stolterman, & Tenenberg, 2008). Along the same lines, Bryan-Kinns &
Hamilton (2002) suggested a coupling between a prototype’s fidelity, the target audience,
and the stage of development. For instance, it will be difficult to test the prototype if the
fidelity is too low at the end of development, or if the audience do not understand the
intended use of the prototype.

3.2 A broad view of prototyping
Both prototype and prototyping are considered in very broad terms here to include all the
possible interpretations in service design. One reason for using this broad definition is
because it reflects the understanding of prototyping expressed by many service design
practitioners:
“[f]or me a prototype can be anything – anything that helps you learn about the thing you
want to test /./ Prototypes for us are anything that can be used to test a certain part of a new
concept” – informant #4 in (Blomkvist & Holmlid, 2010)
Prototypes can be anything from early drafts to very detailed representations intended for
implementation of new designs. Because of the previously mentioned holistic approach in
service design, many different types of representations can, and are, used (see e.g. Stickdorn
& Schneider (2010)). In service design, prototypes range from sketches and wireframes to
role-playing and envisioning exercises (Blomkvist & Holmlid, 2011c). This means that a
prototype in service design is not only a thing, like a storyboard, a product, or a user
interface; it can also be a meeting of people, or an assemblage as it has been called (Wilkie,
2010). Hence, a prototype is any representation of a future situation.
This is why the definition of prototype includes ‘any shared physical manifestation’. Sitting
down on a meeting and talking about a future situation does not qualify as prototyping
because there is no representation of the future situation. But having a meeting where
people enact that same future situation is considered prototyping because the
communication is facilitated and/or mediated by a representation, a prototype. Note that
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this definition also includes a sketch of a service or other future situation, as long as it is
‘shared’ with others for the purpose of prototyping.
Similar to other disciplines, service designers use prototyping to explore, evaluate, and
communicate Blomkvist & Holmlid (2010). Explorative prototyping includes the search for
ideas and possible solutions using (predominantly) quick and rough prototypes. Explorative
prototypes 12 help suggest different potential futures. Evaluative prototyping, on the other
hand, is used to understand how people experience the future that prototyping suggests.
Evaluation can be formal or informal. Formal evaluation is used to test more or less explicit
hypotheses or assumptions, while informal evaluation is more context-specific and less
defined. When the purpose is to communicate, a prototype is built to show or present a
solution to someone external, most likely a client. Prototypes used to communicate to
external stakeholders are a special kind of prototyping that is outside of the scope of this
thesis.

3.2.1 Explorative and evaluative prototyping
To some, the broad definition used here can be problematic, since it can include things like
storyboards and sketches. Bill Buxton, for instance, has emphatically argued that a sketch is
not a prototype (Buxton, 2007). The difference, according to Buxton, lies in the purpose.
Buxton argued that sketches are used to play, explore, learn and try to gain a deeper
understanding in design. However, the purpose of prototypes was not explicitly mentioned
by Buxton (2007). What seems to be the difference is at what time in a project – the position
in the process – the techniques are used. Sketching occurs early and prototyping later in
projects according to Buxton, but no clear boundary is defined. Instead differences are
explained along a continuum of purposes or intentions behind the sketches or prototypes.
Table 2: Suggested differences between a
sketch and a prototype. (Buxton, 2007, p. 140)

Sketch
Evocative
Suggest
Explore
Question
Propose
Provoke
Tentative
Noncommittal

12

Prototype









Didactic
Describe
Refine
Answer
Test
Resolve
Specific
Depiction

The term explorative prototypes was used as far back as 1984, when Floyd summarised the findings from the
Working Conference on Prototyping. Prototyping for exploration was described as situations where “the
emphasis is on clarifying requirements and desirable features of the target system and where alternative
possibilities for solutions are discussed” (Floyd, 1984, p. 6).
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However, I argue that prototyping can be driven by either of the sketch or prototype
motivations in Table 2. In fact, the table illustrates the differences between, and
characteristics of, explorative and evaluative prototyping approaches. There are many
examples of prototypes that fit the sketch description, such as work in critical design by
Anthony Dunne, Fiona Raby, and William Gaver (Dunne & Fiona , 2002; Dunne, 1999;
Gaver, Beaver, & Benford, 2003). Their prototypes are designed to suggest, provoke,
question, explore and so on, but they can hardly be thought of as sketches. The same goes
for provotypes, initially termed by (Mogensen, 1994), that serve to challenge existing
practices. In the case described by Boer (2011) a provotype was designed in the shape of a
lamp and five boxes to make people experience and relate to, in new ways, the concept of
indoor climate. Yet another example can be found in the playful triggers, used by (Akama et
al., 2007; Rettig, 2007) that support both collaboration and create meaningful dialogue.
Conceptualising prototypes as learning vehicles (Floyd, 1984; Coughlan, Fulton Suri, &
Canales, 2007), or as tools for knowledge creation (Lawson, 1997) also indicates a broad
understanding. Also, Kurvinen, Koskinen, & Battarbee (2008) suggested that new domains of
design mean that we must understand design in new ways. Put in their words a prototype “is
not a piece of technology, constructed to see whether technology works, nor is it something
that is ‘tested’ on humans. Instead, the prototype – or a series of prototypes – is a ‘pair’:
there is a representation /./ and several people using it in /./ social situations.” (Kurvinen,
Koskinen, & Battarbee, 2008, p. 49). Their research paper mainly focused on ways to extract
ethnographic knowledge about social interactions, i.e. to use prototypes to question and
propose, rather than answer or resolve.
The distinction made by Buxton (2007) between the right design, and getting the design
right is also helpful in this context. The words listed under Sketch in Table 2 are related to
the process of finding the right design (exploration), while the questions on the right side
help designers get the design right (evaluation). A similar thought can be found in (Arvola &
Artman, 2007). They used five elements of design; 1) concept, 2) function and content, 3)
structure, 4)interaction, and 5) presentation, to make sense of expressions and enactments
performed by designers. In their conceptualisation, the elements of concept, function and
content, were associated with the what of the design. While structure, interaction, and
presentation were associated with the how. However, there is no clear distinction between
these types, as exploration is part of evaluation, and evaluation also leads to new ideas.
Arvola & Artman’s (2007) elements of design are used in Paper 3.

3.2.2 Prototypes as surrogate situations
This thesis proposes a new way to think about services, which can be applied regardless of
whether the purpose of prototyping is to explore or to evaluate. This way of thinking is
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more in line with the broad view presented in the previous section, and it has been inspired
by Andy Clark’s idea of a surrogate situation (Clark, 2005; 2010). “By surrogate situation I
mean any kind of real-world structure that is used to stand in for, or take the place of, some
aspect of a certain ’target situation’” (Clark, 2010, p. 24). These situations are constructed
when the actual thing we are investigating or trying to understand is not physically present
or accessible. One can think of a prototype as the surrogate for a future service. The situated
cognition perspective says that cognitive activities, such as thinking and acting, depend on
what is represented of the future situation of service 13.
Clark has connected the concept of surrogate situations to design by reference to Gedenryd
(1998). Here, Gedenryd, based on his examination of several diverse design cases, details
many different uses of surrogate situations, such as “sketches, prototypes, thumbnails,
storyboards, and scenarios, to name but a few. What these all have in common, of course, is
that they allow human reason to be disengaged (to reach out to that which is absent or
distant or otherwise unavailable) while at the same time providing a concrete arena in which
to deploy perceptuo-motor routines of a fundamentally world-engaging kind” (Clark, 2005,
p. 236). This will be a useful metaphor for thinking about prototyping as it is described in
this thesis.
A surrogate has properties that allow you to better understand another situation, or to
relieve cognitive resources that are occupied in “real” situations (Clark, 2005). An advantage
of the surrogate situation then, is that the normal constraints on e.g. time can be put aside.
Events in real life unfold continuously and unhindered, but by using a surrogate it is
possible to slow, or even stop time and rewind events to explore them more thoroughly. The
point is that the surrogate is not a real situation, and you are in control of what the
surrogate represents and the events that unfold.
When a prototype is used, a temporary, liminal state (Dyrssen, 2010), occurs. In this state,
designers try to understand what the surrogate situation means for the future situation of
service. The surrogate is located in the real world, but in a liminal state. Calling it a liminal
state emphasises that this is a space where the surrogate can be tested and experimented
with. In the liminal state, the temporal constraints of the real world are thus relaxed, and
the surrogate can be tested without regarding actual time limits (Clark, 2010). For instance,
if you are prototyping the check-in process at an airport by simulating all the interactions
that take place, you can stop the simulation after each interaction (or touchpoint) to
evaluate or comment. You can also divide the simulation into parts and run a much slower
version, with time to prepare the next part in between.
To summarise this chapter, prototypes and prototyping can facilitate communication, save
resources and influence the mind-set in a design process. To be useful, different dimensions
13

Clark (2005) used the term normal situation for what is called the future situation of service in the thesis.
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of prototypes, and how they influence each other, need to be understood. One dimension
that is often discussed is the fidelity of prototypes. How this relates to service prototyping,
and the conceptualisation used in this thesis, will be discussed in section 7.1.3, as well as in
Paper 1. Prototypes have been described as representations of otherwise internal or
unavailable ideas of what the future should or could look like. These representations are
considered as surrogate situations that allow designers to break off a piece of a situation and
examine it in a controlled way. The next chapter will introduce representations from a
situated cognition perspective, and show examples of how they are said to support
cognition.
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This chapter delves deeper into the issue of what representations are and why they are
important in design. The first Chapter 4.1, is about cognitive science, which ends with an
introduction of situated cognition that grew out of cognitive science. After discussing the
related concepts of embodied and distributed cognition, the next Chapter 4.2, focuses on
describing what representations can be.

4.1 Situated cognition and cognitive science
The story of cognitive science can be introduced by a short and severely over-simplified
story about action and reaction. Much research in the end of the 19th and beginning of the
20th centuries in psychology and philosophy was conducted through introspection. As a
reaction, behaviourism disregarded any processes within the heads of individuals and
focussed on observable and measurable behaviours for their studies. Behaviourism
influenced a lot of other disciplines as well, but cognitive science took shape in the early
1950s, partly as a reaction to behaviourism 14. The reasons were many, but one was the
advances being made in the new discipline of artificial intelligence, where aspects of human
cognition could be modelled. This research put emphasis on knowledge, and processes
operating on that knowledge, within the heads of humans. A typical area of interest was
problem solving and what knowledge and operations that needed to be virtually represented
to solve problems. For instance, how could the knowledge of chess and its’ allowed moves be
represented by a machine in a way that simulated human cognition well enough to
challenge human players?

14

This is mainly a North American view on the events leading up to cognitive science.
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The focus on the mind and cognition and on what went on internally spurred another
reaction. This was due, in part, to the observation that cognitive tasks, such as problem
solving, were not performed the same way by humans and problem solving machines. While
humans were better at real-world, or ill-defined problems, computers were soon beating
humans in well-defined problems where computers could represent whole problems
simultaneously and quickly find the correct solutions. For well-defined problems, more
knowledge made the machines better and more accurate, while the performance of humans
showed the opposite effect due to e.g. limitations of human memory capacity.
Machines represent problems internally, and solve them internally by symbol-manipulation.
As humans, it seems like we rely on the external world to offload memory load; a glance at
the chessboard informs us about the current situation. This prompted scholars to
investigate the influence of external representations on cognition in different ways, e.g. so
called distributed cognitive tasks, on problem solving (Zhang & Norman, 1994) and “the
cognitive processing involved when interacting with graphical representations, the
properties of the internal and external structures and the cognitive benefits of different
graphical representations.” (Scaife & Rogers, 1996, p. 188).
Up until the early 1990s, the definition of cognition was processing of information in the
head (Bechtel, Abrahamsen, & Graham, 1999). However, the importance of external
representations for the ability to solve cognitive tasks was becoming more and more
prevalent in the late 1980s and early 1990s. This prompted a need to understand the role of
the interplay between internal and external representations in cognitive tasks (Scaife &
Rogers, 1996), and in cognition in general. ‘‘A fundamental problem for cognitive modellers
is to interleave internal and external states in order to achieve naturalistic behaviour’’ (Vera
& Simon, 1993, p. 12). This made scholars reconsider their view of cognition as located
(exclusively or predominantly) within the brain, and some argued that external
representations should be given “a more central functional role in relation to internal
cognitive mechanisms.” (Scaife & Rogers, 1996, p. 188).
An early proponent of this perspective was Jean Lave. In 1988, Lave wrote from a cognitive
anthropology perspective, that cognition “in everyday practice is distributed – stretched
over, not divided among – mind, body, activity and culturally organized settings (which
include other actors).” (Lave, 1988, p. 1). This view of cognition was proposed under a
number of different names, e.g. situated action (Suchman, 1987), external cognition (Scaife
& Rogers, 1996), situativity theory (Greeno & Moore, 1993), distributed cognition (Rogers &
Ellis, 1994; Holland, Hutchins, & Kirsh, 2000), and extended mind (Clark & Chalmers, 1998).
As research from a situated and distributed perspective accumulated, it led to some
controversy in the field (Vera & Simon, 1993). This controversy was caricatured by Donald
Norman:
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“The proponents of situated action – at least in caricature – tend to emphasize the
importance of historical influences, social interaction, culture, and the environment, and to
minimize the importance of internal cognition. Proponents of the traditional symbolic
approach – at least in caricature – tend to downplay the importance of these external, social,
and historical factors, and to emphasize the importance of internal cognition. Each group,
however, raises the hackles of the other: ‘Behaviorist,’ cries the symbolic proponent, ‘you
think that everything is controlled by the environment, independent of internal processing.’
‘Disembodied intelligence’ cry the situated action folks, ‘you tend to have a person lost in
thought, planning all future actions regardless of the fact that the situations in the world
will change faster than thought can keep up, so your approach is idealistic, overly simple,
and doomed to failure’.” (Norman, 1993, p. 3)

4.1.1 Situated perspectives on cognition
Situated cognition will be used as an umbrella term here, including the distributed and
embodied perspective on cognition. This approach is similar to Robbins & Aydede (2009),
who included an embodied, embedded, and extended perspective in their description of
situated cognition. The embodied perspective adds a body to the mind. It is the body that
perceives and acts, and researchers have imagined various degrees of interaction from the
mind to the body and vice versa. The role of the body in cognition is highlighted briefly in
the next section, and the view on how the body matters in cognition with relevance for
design is also discussed.
The embedded perspective places the mind in a context. Robbins & Aydede (2009), provide
numerous examples of how this process can be observed. For instance, Kirsh & Maglio (1994)
described the concept of epistemic actions. These are actions that influence the world so
that the new state, which could also have been calculated mentally, reveals a solution. Kirsh
& Maglio (1994) used the video game Tetris to illustrate how expert users, when they were
short on time, moved the pieces physically to calculate distances rather than solving the task
in the head and then executing the solution. This is also where distributed cognition enters
the picture. This perspective will be discussed further below.
The extended perspective finally, moves cognition out in the world. According to Robbins &
Aydede (2009), this view is the hardest to reconcile with “traditional” cognitive science.
However, Clark & Chalmers (1998) claims that there is no difference e.g. between using a
notebook to remember and using the mind to remember the same information. Also Wilson
(2002) considers cognition as part of a cognitive system (see also 4.1.2).
The root of situated cognition can be traced to systems thinking which permeated a diverse
group of fields such as philosophy, artificial intelligence, pedagogy, and sociology. Situated
cognition has philosophical heritages from e.g. American pragmatism and constructivism
(Clancey, 2008). It is difficult to accurately pinpoint what situated cognition means.
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However, (Clancey, 2008) has provided an appealing characterisation that fits well with how
cognition is understood in this thesis:
“As stated, an all-encompassing generalization is the perspective of complex systems. From
an investigative standpoint, the one essential theoretical move is contextualization (perhaps
stated as ‘antilocalization,’ in terms of what must be rooted out): we cannot locate meaning
in the text, life in the cell, the person in the body, knowledge in the brain, a memory in a
neuron. Rather, these are all active, dynamic processes, existing only in interactive behaviors
of cultural, social, biological, and physical environment systems.” (Clancey, 2008, p. 33).
Edwin Hutchins proposed the theory of distributed cognition (Hutchins, 1990; 1995), with
the idea that the environment (physical, cultural and social) is essential for thinking and
acting. Hutchins’ cognitive ethnography showed how the navigation of a ship can be seen as
a cognitively distributed task (Hutchins, 1995). In this view, cognition is carried out in
systems, consisting of humans and artefacts, and distributed across time and space.
Hutchins (1995) saw that no single element of the system, consisting of the people and the
artefacts on the bridge of a ship, had all the knowledge concerning ship navigation.
Hutchins suggested that what made the task possible was the coordination of the states of
the system, over which cognition was distributed.
Andy Clark and David Chalmers (1998) introduced the extended mind theory, emphasising
the role of the environment as a driver (and co-location) for (some) cognitive processes.
While similar to distributed cognition, extended mind theory differs in two essential
assumptions; 1) that there are different kinds of thinking - thinking without the
environment and thinking with the environment, and 2) that there is a border between the
mind and the environment that cognition can extend across 15. Both distributed cognition
and extended mind emphasise the role of the external world for thinking, but in distributed
cognition, the role of the external world can be seen as a necessary condition for thinking.
In extended mind theory however, the internal processes can temporarily extend out into
the world. This distinction is not pivotal for the thesis, and support from both research areas
will be used, since they both emphasise, and provide examples of, the role of external
representations for cognition.

4.1.2 Embodied cognition
Embodied cognition emphasises the role of the body in thinking, by arguing that the
primary function of the brain is not to calculate, but to control and coordinate the body.
Our bodies are used to relate to situations and the fact that we have bodies significantly
influence how and what we think. An example is using our fingers to count. A process
described like this: “the function of these sensorimotor resources is to run a simulation of

15

This is only part of the story. For a more in-depth comparison, see (Hutchins, 2013; 1995; Clark, 1999).
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some aspect of the physical world, as a means of representing information or drawing
inferences.” (Wilson, 2002, p. 633).
Wilson (2002) puts embodied cognition at the core of a distributed and situated perspective.
Hence, his characterisation encompasses arguments for both situated and distributed
cognition. He has described the basic assumptions of embodied cognition like this:
•
•
•
•
•
•

cognition is situated
cognition is time-pressured
we off-load cognitive work onto the environment
the environment is part of the cognitive system
cognition is for action
off-line cognition is body based

Wilson (2002) critically discussed the claims and the existing evidence for each argument.
The last claim, off-line cognition is body based, is based purely on an embodied view of
cognition and relates to the ability to use our bodies to solve tasks that are unrelated to the
actual properties of the task, i.e. we use our bodies not only to reach specific goals in the
physical environment, but also to aid in other, more reflective tasks. There is evidence that
sensorimotor simulations are involved in manipulating mental imagery, working memory,
episodic and implicit memory, and in reasoning and problem-solving (Wilson, 2002).
An example of such a process is marking, a practice used by dancers to represent a stance or
move by using body gestures (Kirsh, 2010b). This practice is described by Kirsh (2010b) as a
way to augment cognition. The hand gesture scaffolds mental projection and allows for a
more detailed understanding than would otherwise be possible to achieve using only
internal simulation. Some gestures are taught in dance schools as appropriate for specific
dance moves, while others are indicative of specific aspects (such as tempo, sequence, or
spatial position) and improvised ways of marking (Kirsh, 2010b).
A similar pattern can be seen in downhill skiers who memorise and rehearse the way down
to the finish line. Instead of relying solely on internal rehearsal of the way down, skiers
mover their bodies, and sometimes their hands as they go down the hill in their minds. This
can be interpreted as the skiers using their bodies as anchors for thinking and memorising.
The idea that engaging the body can simplify, or support, mental processes underlies a
movement towards more tactile user interfaces (Antle, Droumeva, & Ha, 2009), where
engaging with artefacts in new ways is believed to make e.g. abstract concepts more
accessible. This is important for design, since it means that there is a distinct difference
between e.g. seeing a representation of something and physically engaging with it. The body
can also be viewed as a link between the outer world and the mental world. This view claims
that the body allows us to ground concepts from the world by adding perceptive links to
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them (Robbins & Aydede, 2009). This implicates an important role of the body also in
acquiring knowledge and learning, which are important aspects of prototyping where the
aim is to learn about the future situation.

4.2 What is a representation?
If cognition is situated, then the physical environment plays an important role for the ability
to think. From the previous sections, it should be clear that this thesis argues that all
humans, more or less consciously, use the external environment, informed by the body, to
think and act. However, the concept of representation and how it is used in the thesis will
need to be clarified. Billman (1999) has argued that there are at least five realms of
representation;
•
•
•
•
•

external, representations in the world such as maps, models, writing,
mental, internal representations of knowledge used in cognitive processes such as
reasoning, perception, language, problem solving and so on,
computational, representations used by a computer to perform similar tasks as
mental representations,
theoretical, abstract models representing a theory of something, and
physiological, areas of the brain where things are materially represented.

The two most interesting types for this thesis are external and mental (or internal)
representations. One type resides in the external world; external representations, and the
other is located in the mind of individuals; internal representations. In cognitive science, the
focus has long been on internal representations, since much research was aimed at
understanding what goes on in the mind. For instance, how are visual stimuli represented in
the brain, are there innate representations that aid in language acquisition and if so, what
are they, how can we represent objects in the memory and processing of computers, how is
knowledge about logic represented in the mind, etcetera, are questions that cognitive
scientists have grappled with.
These questions relate to how external entities can be transferred (or grounded) into the
brain of individuals. For this thesis, it is interesting to also consider this relation, and to look
at transitions from ideas inside the head to representations in the world. This is a central
concern for using situated cognition to explore design work. In this thesis, when nothing
else is mentioned, a representation or externalisation is an external representation.
The distinction between internal and external representations is important. Internal
representations are different from their counterparts in the world. When you see something
in the real world (or a virtual object), your internal representation of it has properties, and
offer different actions, than the object in the world. For instance, our “mental
representation of some event does not contain the same information as did the event itself.”
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(Billman, 1999, p. 650). Similarly, two people observing the same object will perceive it
differently and use their knowledge, their understanding of the cultural role of the object,
their memories of previous similar objects and how they were used, to create an
interconnected understanding of the object.
A prototype is a type of representation that is directed towards the future. What prototypes
generally represent are ideas about future situations. The perception of prototypes will be
influenced by who perceives it, and the activity surrounding the prototype will influence the
type of knowledge that can be generated by a prototype. The often mentioned benefit of
coordinating ideas or visions using prototypes is a result of externalising otherwise internal
representations, located within the heads of individual designers, and making them
shareable. The knowledge this externalisation of internal ideas and visions can generate,
depending on the type of representation that is used, will be discussed further in the
following chapters.

39

5 Service from a design perspective
There are many ways to conceptualise service. One aspect of trying to pin down the
meaning of service is to focus on the different kinds of services that exist. Such attempts to
categorise services have been made within the service marketing and management fields
(Cowell, 1980; Lovelock, 1983; Patterson & Cicic, 1995; Hipp & Grupp, 2005). This chapter
takes a slightly different approach to understanding what a service is, by looking at the
constituent parts of services. This approach: considering what the constituent parts of
service are, is a way to understand what can and should be designed and represented in
prototyping. To do so, the discussion takes a detour through a recent and on-going
paradigm shift in service research towards a service logic. The chapter than continues by
discussing the difference between design of (static “things”) and designing for (interaction).
Examples of what, more specifically, it is that can be designed in services is also provided by
discussing service as a design material. A distinction is made between the concept, process,
and system of services.

5.1 Service logic
In recent years there has been a turn from what has been called the IHIP conceptualisation
of services, towards what will be referred to here as a service logic 16. IHIP stands for what
was considered the defining characteristics of service: Intangibility, Heterogeneity,
Inseparability and Perishability (Lovelock & Gummesson, 2004). Underlying this
characterisation is an assumption that services are what products are not. The intangibility
16 Service logic is mainly associated with Grönroos (2006, 2008). A similar logic is used by Vargo & Lusch (2004;
2008) under the name Service-dominant logic. A third example of similar thoughts is represented by Heinonen
et al. (2010) using the name Customer-dominant logic. The term service logic is used as a way to describe the
shared sentiments of all these movements. The discussion will use mainly Vargo & Lusch (2004; 2008) to
exemplify the core ideas. The other authors’ conceptualisations partially overlap with this view.
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characteristic is central to the difference between products and services, and the other
characteristics are all related to- or a result of, the intangibility characteristic. While
manufacturing focuses on the creation of tangible products, services were seen as intangible
add-ons to products. Heterogeneity, or perhaps a better word is variability (Lovelock &
Gummesson, 2004), refers to the vast differences in the way services are delivered
depending on the individuals that partake (e.g. front-line staff, customers), the physical
location, the weather, and other factors. In comparison, products and their manufacturing
process can be standardised and all products given the same appearance and quality.
Inseparability of production and consumption of services was also a commonly mentioned
characteristic, following the idea that services are produced and consumed at the same time
when a customer interacts with a service provider. Unlike products, services were also
considered perishable in the sense that services cannot be put on a shelf and stored, resold
or returned. This focus on the dichotomy of products and services was pointed out as
unproductive already in 1977 (Solomon et al., 1985), but still remained as the dominating
logic for many years.

A service-dominant logic was suggested and described by Vargo & Lusch (2004; 2008) as an
alternative to the prevailing goods-dominant logic. Using a service logic put less focus on
the differences between products and services and more on value creating activities,
regardless of whether they are mediated by products or not. Edvardsson, Gustafsson, & Roos
(2005) summarised the new perspective on service like this: “it is suggested that service is a
perspective on value creation and that value creation is best understood from the lens of the
customer based on value in use” (ibid., p. 107). Vargo & Lusch (2004) suggested 8
foundational premises of service logic. These were later updated and two additional
premises were added (Vargo & Lusch, 2008). The complete list of premises reads as follows:
•
•
•
•
•
•
•
•
•
•

FP1: Service is the fundamental basis of exchange
FP2: Indirect exchange masks the fundamental basis of exchange
FP3: Goods are a distribution mechanism for service provision
FP4: Operant resources are the fundamental source of competitive advantage
FP5: All economies are service economies
FP6: The customer is always a cocreator of value
FP7: The enterprise cannot deliver value, but only offer value propositions
FP8: A service-centered view is inherently customer oriented and relational
FP9: All social and economic actors are resource integrators
FP10: Value is always uniquely and phenomenologically determined by the
beneficiary

The first and fifth premises establish why it is called a service-dominant logic, and FP3
further explains why the product/service dichotomy is less interesting from this perspective.
Products serve the purpose of providing or ‘distributing’ value for customers. FP6 and 7 says
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that value is co-created, meaning that it emerges from the interactions between a customer
and the resources that an organisation provide. The value of such interactions is decided by
the beneficiary, according to FP10, and this means that most times the customer decides the
value (FP8). The resources in a company that are active (often the human employees) are
considered the fundamental resources (FP4). Finally, the premise saying that social and
economic actors integrate resources (FP9) means that organisations, or individuals within
them, use knowledge and other resources to meet the demand of service.
The service logic can influence how service is understood as a design material, and affects
the discussion about what is represented in service prototypes. A goods-dominant view
means that services are what products are not. The design material is then the processes
that can be added to products, or processes without products. A service logic is more
inclusive and expands the understanding of service as a design material. However, a point is
made here, that there is also a limit to how far the service logic can be applied or directly
transferred to service design.
New perspectives, such as service logic and service design, are always contrasted with
existing perspectives and paradigms. Sometimes these contrasts can lead to overly emphatic
generalisations about the existing or old perspective. In the case of service logic, the denial
of the existence of a dichotomy between products and services can be seen as one such overambitious polarisation 17. Using a service logic, value is the result of interactions, which is the
basis for all business. The view that service is the basis for all business deemphasises the
difference between tangible and intangible resources in a service. At least from a design
perspective it is not necessarily helpful to consider tangible and intangible resources as the
same, because from a design perspective they must be approached in different ways. The
different approaches to design can be thought of as designing of and designing for.

5.1.1 Designing of and for
There is an ongoing discussion about the words of and for in service design. At the surface,
this discussion is about whether it is possible to design a service (design of service), or if it is
the preconditions for service that is designed (design for service) (Kimbell, 2011; Sangiorgi,
2012; Wetter-Edman, 2014). Underlying the surface of the discussion is the intention to push
service design in the direction of service (dominant) logic (Segelström, 2013). Combining
service logic and service design has also been identified as a research trend in service design
(Blomkvist, Holmlid, & Segelström, 2010b).
The idea of focussing on the value that emerges in interaction is easily combined with
current thinking in some design disciplines. In interaction design e.g. Dan Saffer (2007) has
released a book called designing for interaction, thereby implying that interaction designers
17 A middle ground was suggested in 1977 by Shostack (1977), saying that services and goods can be either
tangible or intangible-dominant.
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design for the possibility of interaction between people, or between people and interfaces.
The actual interaction is unique and happens in those exchanges. Similarly, the concept of
use qualities (Ehn & Löwgren, 1997; Holmlid, 2002; Arvola, 2005; Arvola, 2010; Löwgren &
Stolterman, 2004), means that what is important in interaction design is understanding the
qualities people experience in use. Use qualities as a theoretical stance thus contains
elements of service logic where qualities can be thought of as value.
However, the push towards integrating service logic in design has so far had very little
practical implications for how to design services or how to approach service as a design
material. The problem is that service logic does not provide any hints about how to design
services, or more importantly in context of this thesis, what to represent during the design
of services. The discussion in this chapter will instead focus on the distinction between
designing tangible and intangible aspects of services.
The discussion starts with the simple statement that service design is concerned with the
design of tangible “things” and design for service processes (the intangible aspects).
However, as the following discussions in this chapter will show, the different constituents
and perspectives used in service design complicate this basic assumption. An example is
Polaine, Løvlie, & Reason (2013) who, from a design perspective, have described the
difference of working with products and services like this: “services are entirely different
animals than products. Applying the same mindset to designing a service as to the design of
a product can lead to customer-hostile rather than user-friendly results.” (Polaine, Løvlie, &
Reason, 2013, p. 19). Hence, regardless of whether the material is intangible or tangible,
service design needs a specific approach, and to be able to work with a material designers
need to know what the material consists of. “To make /./ cognition work well, the designer
has to create her own working materials; before the world can become a part of cognition,
the designer has to create it” (Gedenryd, 1998, p. 157).

5.2 Service as a design material
The introduction of a service logic 18 meant that scholars in the management and marketing
fields needed to shift their understanding of service, as well as reconsider some of the
research conducted within the fields. Gummesson, Lusch, & Vargo (2010) suggested
implications for research, education, and practice within the management field. They
proposed that the main questions that needed to be answered for the transition was: “How
much of the heritage should be carried forward and how much should be left behind? How
fast should it move? How quickly can it inform practice?” (ibid., p13). Similar questions can
be asked about the transition from traditional design disciplines to service design, or how to
incorporate service design into existing fields (see e.g. Forlizzi & Zimmerman (2013)).
18

This move to a service logic was supported by various theoretical developments over many years. Some notable
examples include Grönroos (2006; 2008) and Heinonen et al. (2010).
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The issue of how to approach service as a design material has not been a priority in service
design research, but an attempt to unfold the issue has been made by (Secomandi &
Snelders, 2011), who conducted an overview of research concerning the constituent parts of
services. The most notable aspect of service, according to the overview, is the exchange
relations between mainly the service providers and the customers. Secomandi & Snelders
(2011) also identified a distinction between the interface ; resources supporting exchanges
between stakeholders, and infrastructure; consisting of resources that are not immediately
present during the exchanges. Secomandi & Snelders (2011) discussed the content and
nature of the service interface extensively, describing it as 1) highly material, 2) highly
heterogenic, and 3) that the interface actualises the interactivity of services. Hence, the
intangible aspects of a service are the result of designing the (tangible) interface. They
claimed that “the design of the service interface, perhaps more than anything else, is the
design of the service itself” (Secomandi & Snelders, 2011, p. 33). The view expressed by
Secomandi & Snelders (2011) places the available resources, for customers to interact with, at
the centre of service design.
Another and similar conceptualisation of service, has been provided by Edvardsson & Olsson
(1996). Edvardsson & Olsson (1996) divided the concept of service into customer outcome,
customer process, and prerequisites of the service. The customer outcome is the value of the
interaction between a customer and a service provider. The customer process is the way the
service actually plays out for customers: the process of co-producing the service using the
available resources. The service prerequisites are the resources available for the customer
processes. Hence, much in line with a service logic, the service provider does not actually
provide the service: the service provider provides the prerequisites for a service to take place,
or the value propositions. According to Edvardsson & Olsson (1996), what is designed is thus
the service prerequisites. They further explain that the constituent parts of the prerequisites
are the service concept, service process, and service system.
The service concept (Goldstein et al., 2002; Edvardsson & Olsson, 1996) is an abstract
version of the service, including the customer’s needs and how they are met by the service.
Goldstein et al. (2002) suggested that the service concept has been overlooked by service
research. In their view, the service concept is the service in the mind of the customer: what a
customer remembers or thinks about when talking about a service. According to Edvardsson
& Olsson (1996): “[t]he service concept specifies the domain of needs with respect to extent
and nature (=both primary and secondary customer needs) and the service offer (=both core
service and supporting services) to meet this domain” (Edvardsson & Olsson, 1996, p. 149).
From a design perspective it is helpful to think about the service concept as a design idea
that concern what the service is, what it does for someone, and what the benefits are. As
such, the service concept does not specify what the processes are or what the service consists
of. This is specified in the service process, and the service system. The process can be
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approached with more of a designing for mind-set, while the system can be seen more as
designing of.

5.2.1 Designing for
The service process is the idealised version of the service: the way the customer is intended
to interact with the service provider. Unlike the customer process, this is a description of
what should take place in the service while the customer process is what actually happens,
which cannot be designed beforehand. The service process specifies how the interaction
with the customers is supposed to work and how the exchange is meant to play out. A bit
broader view was presented by Gallouj & Weinstein (1997), they suggested that this is the
’what’ of the service, such as “interface, interaction, co-production, ‘servuction’, socially
regulated service relationship, service relationship” (Gallouj & Weinstein, 1997, p. 541). The
service process should be designed to achieve the correct ‘outputs’ from the service
interactions (Edvardsson & Olsson, 1996). The outputs are in turn defined by the service
concept, which guides the development of processes. Sub-processes then define the actual
events, and by extension the individual actions of the participants in the service.
With more focus on the interactions between customers and service providers, and less on
the infrastructure, the approach suggested by Secomandi & Snelders (2011) can also be
characterised as designing for service. Secomandi & Snelders (2011) argued for a material
heterogeneity of the interface, and suggested that service evidence (introduced by Shostack
(1977)) comes closest to their view of what the service material is. Service evidence has been
described by Shostack as consisting of objects that “play the critical role of verifying either
the existence or the completion of a service” (Shostack, 1982, p. 51), and Shostack also
distinguished such service-related objects from other objects in services: “A true product
element, of course, never requires evidence. It is its own evidence.” (ibid.). Shostack (1982)
proposed two types of evidence: peripheral and essential. Peripheral evidence is either
something that confirms a purchase, e.g. a hotel voucher, or it represents a service that you
are using, like a membership magazine. Essential evidence cannot be possessed by (what was
then called) the consumer, but they are imperative for the delivery of a service. Going to the
movies for instance, requires a movie theatre but is not the purpose of the purchase. To
Shostack (1982), managing service evidence, meant to control and design all objects, people
and service location included, that a customer encounters in a service.
If the interface consists of the resources that support exchanges between stakeholders, the
design of the interface is inevitably the design of touchpoints. Using the term interface also
emphasises the material aspects of touchpoints. A touchpoint is described as the contact
point between customers and organisations (Saffer, 2007; Clatworthy, 2011; Secomandi &
Snelders, 2011). A related term in service research is service encounter (Bitner, Booms, &
Tetreault, 1990; Bitner, 1990; Solomon et al., 1985), which is another way to understand the
service interface. The service enconters are the moments when a customer interacts with a
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service provider. Many times “those discrete encounters are the service from the customer’s
point of view” (Bitner, 1990, p. 69). From a design practice perspective, touchpoints have
been called “the places and spaces where people experience services” (Parker & Heapy, 2006,
p. 26).
Many touchpoints together form a journey through the interface, i.e. a customer journey
(Parker & Heapy, 2006). The touchpoint focus is convenient for many designers, since this is
where the existing design tools and techniques are helpful, for e.g. visualising and modelling
the material aspects of touchpoints. The journey metaphor is one of the most important
theoretical concepts in service design, since it offers a way to describe and summarise
services. A customer journey is both a metaphor for how a customer navigates the
touchpoints of a services, and a service design technique. As a technique, the customer
journey (or customer journey map) is generally a description from the customer’s point of
view that specify the service process, and it describes services as interaction between
customers and service providers.
Designing touchpoints can include the design of: channels, objects, processes, and people
(Koivisto, 2009), meaning that this is what a designing for-approach can consist of.
Channels are the locations or environments where services take place (see servicescapes
below). Parker & Heapy (2006) have referred to this as the forgotten touchpoint, and

stressed that the environments need to be seen as architectures (as opposed to
architechture); “the complex and dynamic arrangements of objects, dialogues, information,
content, processes and navigation” (Parker & Heapy, 2006, p. 30). Objects roughly
correspond to service evidence, but more limited to things and excluding environments.
Processes and procedures are essentially scripts for the delivery of the service. People
include roles and responsibilities, and can concern the “social skills, the way of dressing and
the manner of speaking” (Koivisto, 2009, p. 148). This description is partially overlapping
with the focus of a designing of-approach can look like.

5.2.2 Designing of
For the service processes to take place in a service, a certain infrastructure needs to be
available. This is the service system. Edvardsson & Olsson (1996) described the service
system as a resource structure “made up of the service company’s staff, the customers, the
physical/technical environment and organisation and control” (Edvardsson & Olsson, 1996,
p. 151). Edvardsson & Olsson (1996) even talk about how these elements of the service should
be developed. The company’s (front-line) employees are important because they impact
the perception of the quality of the service to a large extent. In service development, the
roles and actions of the staff cannot simply be designed and scripted, we “must also
understand how individuals and groups of staff can be encouraged to work in the best
manner. We must take their special needs, demands and wishes into account – not just
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those of the customers” (Edvardsson & Olsson, 1996, p. 151). Knowledge and experience is
important, but also the motivation and enjoyment of work influence service interactions.
Customers are also part of the service system, and they must be understood in order to
design services. The knowledge and equipment used by the customer can influence the
system. Managing the relation with the customer through service marketing is part of
designing the system. This is also the way to manage the expectations of customers.
Customers should be seen as active co-producers of the service. This means that the service

provider must manage “firstly, interaction between customers, e.g. a queue system when the
service is overloaded; secondly, the customer’s relationship whit the company’s organisation
as regards routines; thirdly, the interaction between customers and staff; and fourthly, the
interaction with the physical/technical environment” (Edvardsson & Olsson, 1996, p. 152).
The physical and technical environment includes things like technological systems and
locations. Technology should be seen as a means to an end (see the previous discussion on
use-qualities and values in 5.1.1). Development of a new service can include changes to
technical and physical elements, but it can also be designed to fit in the organisation, the
staff, ways of working in the company, and so on.

In terms of organisation and control there are four aspects to consider (Edvardsson &
Olsson, 1996). The first one is the organisational structure which defines authority and
responsibility of different parts of the service providing organisation. The organisational
structure should be organised to be centred on the customers. The second one concerns
administrative support systems that control e.g. the planning, finance, and wage systems.
The third one includes stakeholder dialogues and defines how feedback can be given,
complaints handling and ways to respond to customer dissatisfaction, i.e. the channels and
how they are communicated, and the possible responses. The fourth aspect includes
marketing activities, which is aimed at understanding the customers, create expectations,
and ‘teach’ customers how they can co-produce the service. This has to be done in
accordance with the internal potential to meet customer needs (Edvardsson & Olsson, 1996).
This account of the content and development of services is appealing, and easily adaptable
by a design approach. Also, in addition to the process/interface and system/infrastructure it
adds the development of the service concept: the wholeness of the services seen from a topdown perspective.

5.2.2.1

Servicescapes – physical and technical environment

A way of expanding the concept of physical and technical environment is to look at the
concept of servicescapes (Bitner, 1992). According to Bitner (1992), the servicescape is the
built environment where a service takes place, which influences the behaviours of both
customers and employees. Service environments range from very simple, called lean, to very
complex, called elaborate , depending on the number of elements, spaces and forms (Bitner,
1992). The dimensions suggested as comprising the service environment are:
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•
•

•

the ambient conditions: generally those things in a service that can be perceived
with the five senses, such as weather, lighting, smells, music and so on,
spatial layout and function: the arrangement of the things that are needed for the
service to be produced such as furniture, machines, equipment and their
interrelations, and the
signs, symbols and artefacts: cues (or signifiers) in the service such as signage, and
the messages conveyed by explicit symbols or the design of artefacts.

Hence, in service design there are a large number of potentially important factors to
consider when making representations of services. This will be discussed further in 6.4,
along with the question of how these representations influence cognition in design. An
important deliberation is always what the relation between such representation of locations
and the actual future situation looks like; this issue will be further discussed in Chapter 7.
Next, the chapter will be concluded by summarising service as a design material.

5.3 Summarising service as a design material
Service as a design material has three manifestations; a concept, a process, and a system.
Edvardsson & Olsson (1996) conceptualised services from the perspective of new service
development, and provided useful suggestions for what elements that need to be designed in
a service. In short; the staff, customers, the physical/technical environment, and
organisation and control need to be designed. These elements should be designed to
support the processes that need to take place in the service for the service concept to be
realised.
It is important that designers are aware of the difference between designing of and for
service. Designing the service process is mainly designing for, but designing the service
system is, in a way, designing of. Deliberately shaping the interactions that should take
place, to fulfil the intended service concept, requires thinking that is different than that of
designing static products: different than designing of. In service design, both designing of
and for will take place, using the current terminology. Interaction is not the result of
materials, you cannot predict what will happen based on properties of products. A way to
get access to potential interactions is to prototype. To build something and see what
happens, see what interactions take place and how things play out. Doing it several times
gives an idea about the variations of interactions, and introducing obstacles such as errors
reveals even more of the interactions that might take place (Blomkvist & Bode, 2012). In a
way this is both designing of and for. Possible service and customer processes can be
designed using representations of the service system.
Using the journey metaphor is one way to make service as a design material manageable.
Customer journeys provide overview and define what the touchpoints are. Touchpoints are
however complex in themselves and can be almost arbitrarily complex in terms of technical
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and physical environments. The challenge becomes understanding what the important
aspects of the touchpoint are, how to represent them in an economical yet useful way, and
what the contribution of the individual touchpoint is to the overall service experience. It
should be noted also, that the role of a touchpoint for the experience of a service cannot be
understood in isolation. Because of this, it is suggested here that service design should not
consider the design of the interface to be the design of touchpoints, it should be the design
of the relationship between the touchpoints.
Another important aspect of the touchpoint is that it describes services from the customer’s
point of view. Secomandi & Snelders (2011) describe the main focus as the design of the
service interface, where the customer interacts with the available resources. Edvardsson &
Olsson (1996) also focus on the customer in their conceptualisations of service. Service
designers should be aware that this represents a limited view of services. Service design does
not have to focus on the customer perspective, it can be a matter of finding the best possible
service from the perspectives of multiple stakeholders. Different representations put more
or less focus on touchpoints, and ideally complementing representation techniques should
be used. The discussion about how to represent services is continued in the following
chapter.
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6 Representations in service design
In 1955, Dreyfuss said “I have often thought that one of the industrial designer’s most
valuable contributions to his client’s product is his ability to visualize” (Dreyfuss, 2003, p 57).
The external representations used in design take many shapes and are often described as
vital for the process. In the previous chapter, service was discussed from a design
perspective, and in Chapter 3, we saw that thinking with or in surrogate situations is
influenced by what is represented of the future situation of service. This chapter continues
that discussion, and deepens it, in regard to representations of services. With the discussion
in the previous chapter in mind, this chapter looks at how representations can support
service designers and how the interplay between designers and representations works.
This chapter also emphasises that making external representations is central to design in
general, and in service design in particular (Segelström, 2010). Some more specific ways in
which representations aid designers are discussed here. A representation is anything
perceivable that is used or made for the purpose of representing something else. Something
else in the context of prototyping often means some idea, concept, or image of the future.
So what are the benefits of using external representations?
David Kirsh has dedicated much research to external representations, and to understanding
the benefits externalisations provide in different contexts. Kirsh suggested seven ways in
which external representations support and benefit cognition (Kirsh, 2010a; Blomkvist &
Segelström, 2013), see Paper 2. Additional suggested benefits can be found in Gärdenfors
(1999), who pointed out that externalising is a way to off-load cognitive resources. Also,
Zhang & Patel (2006) have provided a list, summarising what they called “properties of
external representation:
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•
•
•
•
•
•
•
•
•

Provide short-term or long-term memory aids so that memory load can be reduced.
Provide information that can be directly perceived and used such that little effortful
processing is needed to interpret and formulate the information explicitly.
Provide knowledge and skills that are unavailable from internal representations.
Support perceptual operators that can recognize features easily and make inferences
directly.
Anchor and structure cognitive behaviour without conscious awareness.
Change the nature of a task by generating more efficient action sequences.
Stop time and support perceptual rehearsal to make invisible and transient
information visible and sustainable.
Aid processibility by limiting abstraction.
Determine decision making strategies through accuracy maximization and effort
minimization.” (Zhang & Patel, 2006, p. 335, citing Zhang, 1997b)

Besides from showing the many ways externalisations support cognition, lists like this also
show how intimately our cognition is tied to the external world. People are always
cognitively situated: our thoughts are influenced by previous thoughts and experiences, and
situated in a cultural context. These aspects influence how and what we think, along with
the sensory information our bodies provide and the physical environment surrounding us.
Based on this idea, cognition is seen in this thesis as constantly situated and distributed,
meaning that there is no ability to “extend” the mind at will, and consequently, no ability to
disconnect from the world. It should be noted that using the situated perspective as
described above, means that rather than supporting or influencing; representations actually
become part of thinking; part of the cognitive process. Hence, once a representation has
been built, it becomes part of how we think. In Chapter 6.1.1 the process of creating
representations and the role it plays for cognition in design is discussed.

6.1 External representations and design
The discussion here, about the role of externalisations in design from a situated cognition
perspective has two sides: how representations influence cognition and how the
surrounding environment influence cognition. The main focus is on representations. Based
on the situated cognition perspective, it follows that the materiality of prototypes gives rise
to certain behaviours, they; “structure cognitive behavior without conscious awareness”
(Zhang & Patel, 2006, p.335). Kirsh (2010a), working in the distributed cognition branch of
cognitive science, has specifically talked about the role of externalisations for architects and
designers, and focussed on how they are helped by “tangible representations of an intended
design” (ibid., p.448).
Kirsh (2010a) used the term models, saying that they 1) are shared objects of thought that are
not tied to the author or designer of the model. Hence, they can be manipulated and used
independently from how the author might have imagined they should be used. This makes
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them valuable when designers relate to each other and external clients. 2) models show that
a concept is realisable by enforcing consistency. If you can build a model of something there
are no logical inconsistencies that make the model impossible to build. This is unlike
internal representations that do not have an in-built reality check. 3) Related to the first
point, models also reveal unanticipated consequences when different people perceive and
interact with models. Peoples’ individual frame of reference will make them approach a
model in their own specific way, which might reveal new and unintentional uses or
interpretations. This is an important part of creativity in design Oxman (1997) 19. There is
evidence that suggests that some types of innovation or creativity is not possible at all until a
form has been externalised and explicated (Oxman, 1997).
If you imagine a new look for a bicycle, there is a limit to e.g. the degree of detail and
complexity that the image in the head can have (Kirsh, 2010a). This is due to limitations in
representational power of the brain. Similarly, if you imagine a bicycle that you have seen,
perhaps your own bicycle, it will be a less natural representation than the actual bike (Kirsh,
2010a), meaning that the image in the head might not be proportional, lack certain parts and
functions, be of the wrong colour and so on. If you externalise your vision of a bike you can
make it arbitrarily complex and detailed. If you wanted, you could also make an exact replica
of the bicycle, perhaps one with the appearance but not the function of your own bicycle. In
addition, externalising your bicycle makes it shareable with others, unlike an internal idea of
a bicycle, which is impossible to convey to others.
When it comes to the issue of how the surrounding environment influences cognition, it is
often in a less conscious way. People are not as aware that where they are changes their
cognition as they are about the fact that different things can be used to facilitate thinking
e.g. using a calculator or drawing a sketch. Nonetheless, a situation’s characteristics are
tightly coupled with our ability to perform tasks within it. Lave (1988) has provided evidence
from difference sources about this issue. An illustrative example is taken from Herndon
(1971, in Lave 1988), who wrote about a student who worked as a scorer in a bowling league.
This was a very demanding arithmetic task, but when Herndon used similar problems as the
one’s encountered in the bowling alley in the classroom, the student failed to solve them.
Similarly, students who were used to buying shoes at discount prices had problems solving
shopping problems in the classroom. Hence, what surrounds us is also part of how and what
we think. For this reason, visual designers like to surround themselves with inspirational
material and inspirational environments (Binder et al., 2011).

19

Oxman (1997) has looked at the process of description and re-description in architecture and visual design, and
noted that the process is important for creativity.
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6.1.1 Benefits of making representations
When something is externalised in service design, it describes or manifests the internal idea
about the service. This description can then be re-described in a new version that talks back
to the designer. This process is highly informative and central for prototyping and creativity.
Gedenryd (1998) talked about how designers and architects depend on making sketches as
part of the cognitive process. Also, in the situated cognition tradition scholars have pointed
out that “making and experimenting with physical objects (including drawings and
notations) facilitates the learning of abstract concepts, as well as the generation of new
insights that promote abstract thinking” (Clancey, 2008, p. 27). In this way, the situated
perspective on cognition helps us understand certain aspects of representations in design
and how they help designers, not just that they help.
In their work on understanding the ways that cognition was supported during the building
of externalisations, Chandrasekharan & Nersessian (2011) looked at a computational
modelling lab trying to understand and simulate biochemical pathways. In that context,
they found a number of cognitive roles played by the externalisation. It provided saliency,
facilitated integration and linking of sources related to biochemical pathways, it worked as
a growing shared collaboration and representation space (the “mangrove function”), it
allowed researchers to stop-and-poke , a coagulation of initially fluid structures and
parameters towards more constrained and solid state could be used, and externalisation
allowed for a more natural and variable way of thinking, similar to how mutations provide
variability.
This means that materialising (externalising) something is a way of learning in itself. This
issue is rarely mentioned in prototyping literature. Even in the situated and distributed
cognition research literature, very little has been said about how the building of external
representations facilitate cognition (Chandrasekharan & Nersessian, 2011). Benefits of
designing the external representations that are used in prototyping is the start of learning
from prototypes.

6.1.2 Conversations with design representations
An example of how the process of making representations supports cognition in design can
be found in the writings of Donald Schön (Schön & Wiggins, 1992; Schön, 1983; Schön &
Bennett, 1996). Schön has suggested that design is a conversation with design materials,
where the material talks back to the designer 20. Schön & Wiggins has described the process
like this:
“She [the designer] discovers features and relations that cumulatively generate a fuller
understanding or ‘feel for’, the configuration with which she is working. Her ability to
20

The component parts of conversations with materials have been described as seeing-moving-seeing (Schön &
Wiggins, 1992).
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recognize qualities she has not anticipated, or may not even be able to describe, gives her
increased access to her appreciative system. Her repeated move experiments can yield an
understanding of relationships, in the context of a given configuration, among moves,
consequences, and qualities in multiple domains – in short, an understanding of the
problem of the design situation.” (Schön & Wiggins, 1992, p. 155).
This is a well-known example, often mentioned in relation to the process of sketching. The
way materials talk back to designer(s) is interpreted literally in this thesis, as a way of having
an actual conversation with a situation, or representation. The material says something,
much like a person could complain about bad solutions or suggest new venues that can be
explored, a sketch or a more elaborate representation can do the same. This can be thought
of as what Dearden (2006) has called a speech genre: a specific type of communication.
Conversations are made possible through their materiality (see material utterance in
Dearden (2006, p. 401)). The material says something that a designer can (learn to) interpret
in relation to a specific context or situation, and change as a way to communicate back to
the situation, that in turn talks back to the designer(s). Each answer opens up a field of
answerability (Bakhtin, 1994 in Dearden, 2006). Depending on what material is used, and
the properties and use of that material, different types of knowledge will be attainable.

6.2 Representations of and for service
Different service design techniques represent different aspects of services. A blueprint
focusses on the processes, a customer journey describes the journey that the customer
makes through touchpoints, and a role-play describes a version of an interaction in a
touchpoint. What techniques represent also depends on how they are used, but generally
the techniques have all been developed to address a certain facet or aspect of a service. Some
of these techniques are better to use for representations of service, and some for
representations for service.
Two types of representations used for prototyping in service design are: definite and
ongoing (see also Paper 2). Definite prototypes are representations that, when they have
been created, reach a stable state and do not change in response to actions. As such definite
representations are persistent and constant prototypes. Ongoing representations are
interactive and dynamic in the sense that they respond to actions, many times because
humans are part of the actual representation. Ongoing techniques can also be described as
instantaneous, extemporaneous, and evanescent, in the sense that they exist only in the
moment, and then perish. Techniques like this have been referred to as enactive techniques
(Holmlid, 2007).
Definite representation techniques can, for example, represent the service process (service
blueprinting: Bitner, Ostrom, & Morgan, 2008; Shostack, 1982; 1984), the customer journey
(customer journey maps: Parker & Heapy, 2006), the service concept (storyboards: Carroll,
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1999) and value networks and systems (system maps: Segelström, 2010). Ongoing techniques
tend to lean more towards representations of locations and social relations (desktop
walkthrough, role-play, enactments: Stickdorn & Schneider, 2010). Note that most definite
techniques describe all relevant aspects of services from their respective perspectives. The
service blueprint describes all the processes, the customer journey describes all touchpoints
and system maps describe all relevant connections between e.g. stakeholders. Ongoing
techniques on the other hand seem to focus on one location, tochpoint or interaction.
Service design still to a large extent lack ongoing techniques with a broader scope, that e.g.
represent all interactions of a service.
Returning to the discussion about design of and for service, we cannot assume directly from
this discussion that techniques that use definite representations are more suitable for design

of service, and ongoing are more suited to design for service. Both types of representations
can depict service interactions, but the only way to access knowledge about how services
will actually play out when people take part in them is to use ongoing representations.
Representations used in ongoing prototyping are designed for interaction, for the actions
and activities that are played out using ongoing techniques.
The reason why ongoing representations are better for understanding interactions is that
interactions are felt and experienced (McCarthy & Wright, 2005). This does not mean that
only ongoing representations should be used for service prototyping. Service design projects
also need to describe services from different perspectives, since all representations allow
different insights and ‘thinking’. One ongoing service prototyping technique is the service
walkthrough where designers represent whole services and use embodied interactions to
explore or evaluate services.

6.3 The service walkthrough technique
Walkthroughs are promising as a service design prototyping technique. In a service
walkthrough, participants walk through, using their bodies, a more or less realistic
representation of a service. The technique has been identified by observations and
interviews, and further exploration and previous literature have further developed the
technique during the PhD project. The service walkthrough technique can be seen as an
experience prototyping (Buchenau & Fulton Suri, 2000) technique for service design. It
also uses elements from bodystorming (Oulasvirta, Kurvinen, & Kankainen, 2003) and the
pluralistic walkthrough technique (Lewis et al., 1990).
There are now a number of documented uses of service walkthroughs (Arvola et al., 2012;
Blomkvist, Åberg, & Holmlid, 2012; Blomkvist & Bode, 2012). Advantages of using the service
walkthrough technique include that it is an embodied approach, where people literally walk
through a whole service journey from start to finish, and that it can be conducted in quick
and inexpensive ways. Exploring whole services means that a holistic perspective on the
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service can be maintained, while most other techniques focus on parts or fragments of
services. Walkthroughs can thus support embodied and situated learning in interactive and
social settings.
Walkthroughs have also been used in other design disciplines such as in software and
interaction design, where the material (like in service design) has a temporal aspect, i.e. it
unfolds over time. One early type of walkthrough was the pluralistic usability walkthrough
(Bias, 1994; 1991), which can increase empathy for the involved stakeholders in software
development. Pluralistic walkthrough is partially based on the cognitive walkthrough
method (Lewis et al., 1990; Wharton et al., 1994; Rieman et al., 1991; Polson et al., 1992),
which in turn are based on the theory of exploratory learning (Polson & Lewis, 1990) and
the more general design walkthrough approach (Polson et al., 1992).
The cognitive walkthrough method was developed to be used early in development
processes (Polson et al., 1992) as an alternative to other usability methods which were too
ambitious and formal to be practically feasible (Lewis et al., 1990). The cognitive
walkthrough was conducted by experts. One designer showed other designers an idea,
which was then walked through by talking about each individual step, using a predefined list
of criteria. The focus of the evaluation was on the cognitive processes required to complete
tasks.
While cognitive walkthrough focused on experts, pluralistic walkthrough was developed to
involve different roles, e.g. users, developers, usability experts (Bias, 1994). The pluralistic
walkthrough was conducted using hardcopy panels, representing the intended interface
contents, to walk through the steps. After each task had been introduced the participants
(all pretending to be users), wrote down the actions they would take to perform the task. An
administrator then provided the correct answer for how to perform the task, followed by a
discussion where the task was further inspected. The experts and developers were only
allowed to speak after the users had exhausted their comments about the task. A later
adaption of the method put less focus on inspection, and more on the test of the interface
from the users’ perspective (Riihiaho, 2002). Hence, walkthroughs in design are based on
theories about learning and have been used to make quick evaluations using low-fidelity
representations and for involving different stakeholders in the design process.
There seems to be something quite innate in humans that we enact or walk things through.
Walking through tasks has cognitive benefits also in the way that it helps temporally
organise knowledge. Another advantage is that anyone can use the technique because it uses
what people already do every day: embodied interactions with their environments and each
other. An example of this is the improvised enactments that always occur in design
collaboration. Arvola & Artman (2007) have provided an account of how improvised
enactments occur in design meetings. These enactments support the collective
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understanding of the system that is being developed, by providing behavioural elements.
Being a natural way of expression also favours inclusion in design, as shown by (Vaajakallio,
2009; Vaajakallio & Mattelmäki, 2007). In a study looking at how generically shaped
products could be used in different scenarios, users enacted future situation to inform the
development process (Vaajakallio & Mattelmäki, 2007).
Interaction has also been seen as performance in the field of interaction design (Iacucci,
Iacucci, & Kuutti, 2002). In service design, walking through a service can be seen as a way of
performing the service. This performance can have dramatic elements, and by using a
holistic approach, it can inform designers about experiences of going through the service. In
a recent dissertation, Goodman (2013) reflected on the types of performance that occur in
interaction design. She showed how walkthroughs supported system representations in
different ways, including how humans complement static material, like presentation slides
or hardcopy, with a behaviour that it cannot provide itself since it is not interactive. This is a
way of including things like ticket machines, computers and other technology interfaces, by
enacting also the interaction between humans and artefacts. A specific look at the feedback
generated from two walkthroughs provides insights about the different dimensions of the
technique in Paper 3.

6.4 Representations of servicescapes
Designers have become increasingly skilled at representing dynamic sequences and time,
using e.g. ongoing prototyping, in inexpensive and quick ways. However, representing
elements in the environment, in a similarly quick and easy way is less evolved. Interesting
work with technical solutions, where images or videos of physical locations are projected,
and other elements of the physical environment are simulated digitally (to some extent) has
been conducted (Rontti et al., 2012). This is a way of approximating the experience of being
in the location of a future service, and the representation can be coupled with role-plays or
enactments of service processes. An important part of servicescapes is the information,
explicit and implicit, that it conveys to the people that populate them. This can be done
using signifiers.

6.4.1 Signifiers
The way designers can directly influence the ability to act and think in environments is
through signifiers. These can be described by looking at two related concepts from cognitive
psychology; schemas and scripts. Schemas are frameworks of collections of concepts in the
head (Brewer, 1999, in Sternberg, 2003) that allow organisation of knowledge and creation
of meaningful structures of related concepts. For instance, new situations are always
compared with your current knowledge of other, similar situations. A new restaurant is
compared to other restaurants, and organised as a new instance of a restaurant in a
framework.
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A related aspect is the script, described in 1977 by Schank & Abelson (in Sternberg 2003,
p.264) as “/…/ a structure that describes appropriate sequences of events in a particular
context.” Much like schemas, scripts are semantically organised concepts, but in the case of
scripts, the concepts are also organised as sequences. This means that when a sequence is
activated, the next concept in the sequence get activated, and so on. Scripts are used in
everyday life to guide behaviour and inform us about available actions. Scripts can be social
or more general behavioural sequences. When you enter a restaurant, a set of available
actions are triggered based on cues about what type of restaurant you are in. This will
inform you about whether to sit down or to wait for someone to take you to a table for
instance.
When designing service environments, these cues can be deliberately designed to help
customers behave in the expected way. One tool designers have to inform customers with is
affordances. The term affordance was coined by James J. Gibson, and refers to "an action
possibility available in the environment to an individual, independent of the individual's
ability to perceive this possibility" (McGrenere & Ho, 2000, p. 179). Norman (2008) has
suggested that there is a difference between the actual affordances and the perceived
affordances, which he has called signifiers. Signifiers are physically available cues, described
like this:
“People need some way of understanding the product or service—some sign of what it is for,
what is happening, and what the alternative actions are. People search for clues, for any sign
that might help them cope and understand. It is the sign that is important, anything that
might signify meaningful information. Designers need to provide these clues. Forget
affordances: What people need, and what design must provide, are signifiers. Because most
actions we do are social, the most important class of these are social signifiers.” (Norman,
2008, p. 19)
Further research about the role of signifiers, and what their role in service design is, can
potentially lead to a better understanding of how they can be incorporated in prototyping
techniques. It is not realistic to assume that designers create representations of ambient
conditions, spacial layout and functions, and signs, symbols and artefacts, for each service
they work with, but perhaps a more conscious effort to incorporate signifiers in
representations can lead service prototypes that are more realistically representing the
service journey. Signifiers guide choices, by paying attention to the schemas and scripts
associated with a service, and thus be the ‘signs’ that customers use to navigate e.g. an
enactment of a future service process.
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6.5 Representations and the future situation of
service
To conclude this chapter we now look at a way to relate prototypes to what they represent.
It has been suggested in previous chapters that a prototype can be understood as a surrogate
situation, and that prototyping is the activity of using prototypes to increase knowledge
about a future situation. That means that there is a relation between the current situation –
the surrogate (see 3.2.2) – and the future situation.
Calling the situation where the new service will exist the future situation of service , is
based on Gedenryd’s (1998) concept of future situation of use . This situation is described as
the conditions that designers need to understand about where an artefact will be used in the
future. Gedenryd talked about what it means that the situation that designers aim for is not
present during design activities: “Not only are the designer’s concerns remote from her; the
functional situation is located in the future, and hence does not even exist yet. Therefore,
the given basic provisions do not enable the designer to nurture a healthy, interactive
cognitive process: she will have to settle for something less” (Gedenryd, 1998, p. 157).
Using Gedenryd’s vocabulary, designers use prototypes and other representations to make
inquiries about the future situation. Using prototypes and other externalisations are what
Gedenryd (1998) called situating strategies. For Gedenryd, this mainly meant thinking about
what future situations would mean for the use of artefacts, but in service design, the
material is also part of the future situation. A service, as we saw in the previous chapter,
consists of both processes and system, and a part of the system is the servicescape. Hence,
the future situation of service is both what the actual service does as well as the situation
where the service will exist. This means that the future situation is never available in service
design, only the imagined future situation can be used when designers make inquiries about
the future situation. The imagined future service is a mix of the understanding of the future
situation and the idea about what the service should do in the future. Let’s consider the
relation between the surrogate situation and the future situation of service.
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Figure 2 visualises the relation between the surrogate situation and the future situation of
service. The surrogate situation exists in a liminal state where inquiries can be made about
design options. The imagined future situation is used to evaluate and understand the talk-back
from the surrogate.

In Figure 2 there is an area above the real world representing the world of ideas and
thoughts (mental representations), and a timeline. The imagined future situation of service
exists as ideas about what the future situation will look like, and the surrogate situation is
designed to replicate aspects of this situation. The future situation can be visualised, as e.g.
the outcome of a future workshop, or held in the minds of the designers. However, as
mentioned above, the future situation is not the actual future situation of service; it is in
turn an approximation of what the future situation might look like. The approximation is
based on design research and the visualisations and prototypes that describe the future
situation and the future service. Each member of the design team creates their own
imagined future situation, partially overlapping with other member’s understanding.
As representations of services, the suggested externalisation benefits (Chandrasekharan &
Nersessian, 2011; Kirsh, 2010a; Zhang & Patel, 2006; Clark, 2010; 2005) apply to surrogate
situations (see Chapter 4 also). Some techniques in service design are better suited to
prototype for exploration of a design space, and some are better at evaluation. Also, some
service design techniques are better suited to provide a certain type of externalisation
benefits. These last two issues are addressed in Paper 3. The next chapter will take a closer
look at the relationship between the surrogate situation and the future situation of service.
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7 Surrogate and future situations
The previous chapters converge in this chapter. The focus is on the relationship between
surrogate situations and future situations of service. Both the surrogate and the future
situation of service are further examined individually. The focus is shifted slightly towards
evaluation of prototypes, and fidelity in the context of service prototyping concludes the
chapter.

7.1 The relationship between surrogate and future
situations of service
A surrogate here is a prototype. And a service prototype represents a service, or aspects of a
service. When ongoing prototypes have some elements of the service system present, they
are sometimes referred to as props. For example when a role-play or enactment is used to
prototype, quick mock-ups of interfaces, important documents, artefacts that influence the
interaction, and so on, can be used. These props are in themselves also prototypes that are
part of the larger surrogate for the future situation.
Only the aspects of the service that is represented in the prototype is part of the surrogate,
meaning that designers choose what the surrogate will inform the designers about. The aim
of prototyping is not to replicate the future situation of service. Replicating the future
situation is what you do when implementing a service. Instead, the aim is to find ways to
represent (to construct surrogates of) aspects of services that allow designers to generate
knowledge or ideas about those aspects. This is in line with the economical principle of
prototyping: “the best prototype is one that, in the simplest and most efficient way, makes
the possibilities and limitations of a design idea visible and measurable.” (Lim, Stolterman, &
Tenenberg, 2008, p. 7:3).
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Sometimes designers are interested in large portions of the future situation, and thus make
elaborate representations, usually in the later stages of design when evaluation is more in
focus than exploration, see Paper 1 about the importance of position in process, and Paper 4
for an example where two consecutive versions of a service was used. Regardless of the
scope of the surrogate, one important task for the designer is to understand the relation
between the surrogate and the future situation of service. Part of the problem is that the
future situation is not available (see 6.5), making evaluations problematic for three reasons,
1) the future situation is imagined by the designers, 2) designers must transfer the
knowledge from the surrogate to the imagined future situation (based on partial
representations) and 3) evaluations can become focussed on the surrogate itself rather than
the future situation.
The first problem means that designers try to understand how the surrogate would fit in the
future situation of service by comparing it to an imagined version of the future situation.
This imagined future situation can be more or less well-described and shared, using e.g.
customer journeys or service blueprints, or partially overlapping individual ideas about what
the service should do in the future. Regardless, there is a risk that the imagined future
situation is not well founded or that it simply does not reflect the actual future conditions.
More on this in 7.1.3.
The second problem: designers make representations of parts of services and observe what
happens. Based on their observations or understanding of the partial representation they
must then translate and transfer the findings to their understanding of the future situation
of service. This ability to understand a prototype in relation to the future situation is
improved with experience and can be learned, but the understanding will always be partial.
Also, each situation is unique and each future situation will have specific criteria for good
solutions. This means that criteria for choosing solutions is closely tied to the specific
(surrogate) situation, and cannot be generalised.
The third problem concerns the risk that designers focus on the surrogate, and evaluate the
surrogate in itself rather than its relation to the future situation. This problem has been
described as a focus on the action context rather (surrogate) than the target context
(future situation of service) (Artman et al., 2005; Ramberg et al., 2004), and can be the result
of unclear understanding of the target context (Artman et al., 2005).
A rarely addressed question, related to the third problem, is what if the people who evaluate
or use a prototype are not really interested in the future service? Evaluations usually concern
the ‘performance’ of the suggested prototype in itself, not whether the future where the
design will be implemented is a preferred one, or even desired. There’s usually pretty good
grounds to assume that people in the future situation will prefer the suggested solution
before the existing situation, especially if the designers have done their homework.
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However, even if designers know that a solution is wanted, evaluation techniques usually do
not provide information about what influences peoples’ willingness to use the design. In,
Paper 4, a prototype evaluation technique is presented that allows designers to better
understand which factors influence peoples’ intention to use a service in the future.

7.1.1 Progression of the surrogate situation
Making and/or using surrogates to generate knowledge about a future service leads to
changes both in the understanding of the future situation of service, and in how the
surrogate is designed. Figure 3 illustrates the feedback loops involved in the progression of
surrogate representations. When a surrogate is used in prototyping, it will influence details

Real

Imagined

about the understanding of the future situation. For example, answers about how an
interaction between a customer and a service provider should play out, or how a website
should be structured, lead to adjustments to the understanding of the future situation. This
in turn feeds back to the surrogate that is changed to suggest a solution or improve another,
much like a conversation with the design situation in 6.1.2. During design projects, different
surrogates are usually used. Each surrogate also influences the next one through the kinds
of insights that have been generated.

Time

Imagined future
situation of service

Surrogate situation

Actual future
situation of service

Liminal state

Figure 3: Illustration of the interplay between the surrogate situation and the future situation
in prototyping.

As projects progress, more and more gets known about appropriate solutions, and more
decisions can be made. This is the process of going from a fluid to a more coagulated state
(Chandrasekharan & Nersessian, 2011). More knowledge means that surrogates can become
more elaborate, as more and more is known about what works in the imagined future
situation of service. Being in a liminal state is what allows designers to test different ideas
and versions, because changes and mistakes do not have ramifications outside of the
temporary situation that has been created. In one project, a service walkthrough was used to
iteratively develop a bank service (Blomkvist & Bode, 2012). To test different scenarios,
delays, mistakes and failures were added. The liminal state allowed knowledge to be
generated about extreme or unfortunate situations that would otherwise be difficult to
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generate. This also allowed the designers to make plans and design solutions and routines
for service failures.
An ongoing surrogate situation, like a role-play or a service walkthrough, is continuously
changing. This makes techniques that use ongoing representations good for exploring and
evaluating different behaviours, and finding the most appropriate behaviour from the
viewpoints of different stakeholders. A definite representation on the other hand has the
benefit of being constant, but it does not allow exploration of e.g. behaviours or interaction
in the same way. Definite surrogate situations have the character of descriptions that specify
what the future situation should look like. It is a version of the imagined future situation. A
definite prototype can thus work as a target for other prototypes. When a service
walkthrough (ongoing technique) was conducted to try a service that delivered food from
the grocery store and from restaurants (Blomkvist, Åberg, & Holmlid, 2012), a customer
journey (definite technique) was used to introduce the touchpoints, information flow, and
goals of the service.

7.1.2 Future situations of service
The accuracy of the imagined future situation is decided by the quality and extent of design
research, and the availability of the actual future situation. In service design, it is impossible
to know exactly what the future situation is going to look like. When you are designing a
graphical user interface, it is possible to predict many things, because many of the variables
will be in the hands of the designer. The surrogate situation that is created can approximate
the finished result relatively well. The prototype can even evolve into the actual future
situation. But when services are being developed, there are many unknown variables. You
cannot be sure what will happen when other people enter the service. This is why
Edvardsson & Olsson (1996) distinguished between the customer and service processes.
The designers might have a vague idea about the situation, where it will take place and some
of the people that will be present. Some types of customers and roles of the service provider
are probably also known. Each individual designer will have a unique idea of what the
situation might be. Without a shared representation, each designer will also act according to
his or her understanding of the future situation. A surrogate representation can be a way to
align each participant’s understanding of the future situation. This has been described as “a
transaction between conceptual knowledge structures and design representation through a
visual representational medium” (Oxman, 1997, p. 331). The ideas will not be exactly the
same, but they will be more alike.
The surrogate situation - the prototype - is not a representation of the servicescape. A
service consists of a process, system and a service concept, but the location (servicescape)
where the service will take place is not represented by the surrogate. Not unless there is
something in the servicescape that enables the service process to take place. Then that
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something can be incorporated in the surrogate. However, the future situation of service
includes the servicescape. And the servicescape, consisting of ambient conditions, spatial
layout and form, and signs, symbols and artefacts is important also for how well a new
service will be received. The servicescape influence the service experience and how people
behave and perceive elements of the service. Usually however, prototypes are not tested or
used in the same location as the future service. Prototypes can be tested or used in different
places, like the design studio, an office somewhere, or in the actual future service location.
Depending on where the service is tested, more or less is known about how well the service
works in context. More on this relation below.

7.1.3 Surrogate fidelity
The relation between the ‘likeness’ of the surrogate and the service in the future situation
can be thought of as the fidelity, where higher likeness means higher fidelity. However,
fidelity is a blunt instrument to apply to services. A service consists of a process (the
interactions) and a system consisting of staff, the customers, the physical/technical
environment (ambient conditions, spatial layout, function, signs, symbols, and artefacts) and
organisation and control. Fidelity can be high in regard to e.g. layout or interaction, but no
other aspect; does that make the fidelity of the representation high or low?
The surrogate in this thesis is seen as separate from the location where it is tested 21. This is a
way of separating the fidelity of the representation, from the validity 22 of the location where
it is used. The knowledge that can be transferred (transferability) from a surrogate situation
to a future situation of service depends on: the fidelity, the validity, the people that
participate, and the accuracy of the imagined future situation, see Figure 4. If the
understanding of e.g. the presumptive customers in the future situation of service is wrong,
the criteria used to select appropriate solutions will be wrong because the knowledge
generated by the surrogate situation is based on an inaccurate assumption. Transferability is
also affected by the people that participate in the prototype, in terms of how closely they
imitate the motivations, expectations, and so on of the people in the future situation of
service. An interesting question is how these emotional aspects can be triggered or
simulated in participants as part of prototyping.

21 The situation where the service is tested has been referred to as a liminal state.
22 See also paper 1 and Blomkvist & Holmlid (2010).
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Figure 4: Transferability is the amount of knowledge that can be transferred from the
surrogate to the future situation of service.

When examined further in the light of previous chapters, fidelity of service prototypes can
be seen as the degree to which the surrogate resembles the imagined future service. While it
is generally assumed that higher fidelity gives more useful feedback (Iacucci & Kuutti, 2002;
Pedersen & Buur 2000), keeping representations quite crude might have advantages. When
an experience is central to prototyping, according to (Odom et al., 2012), it is enough fidelity
if the experience is evocative enough to get the participants to buy in to the scenario.
Perhaps creativity is also helped by not aiming for too much realism. Brodersen, Dindler, &
Iversen (2008) use what they call “imaginative places” that are significantly different from
the actual place where the activity takes place to activate creativity. The idea is that such
places can help creativity and expand the design space. Some evidence also suggests that too
much detail can limit the ability to think. Clark has provided support for this assumption;
“the surrogates profit from idealization, abstraction, and the omission of much concrete
detail” (Clark, 2005, p. 238). Too much detail can get in the way of thinking, and put added
focus on details. The situated cognition literature also suggests that shifting, in our mind,
between what is present and what is not is done quickly and seamlessly, adding to the idea
that fidelity should be kept low.
The next chapter will introduce the papers in the thesis. The papers can be seen both as
complementing the theoretical discussions of the kappa (mainly Paper 1 & 2), as well as
instances where surrogates are used to generate knowledge about future services (Paper 3 &
4).
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This chapter presents the specific research questions and introduces the articles in the
thesis. Then, it briefly outlines the content and the findings of each paper, and explains
where and how the papers have been submitted. The main contributions to the aim of the
thesis, and answers to the research questions are also provided for each paper.

8.1 Research questions
The thesis ends with four research papers. The papers all add to the aims of the thesis
(Chapter 1.2) in various ways, and the questions the papers answer range from high-level
concerns to specific issues. The aims of the thesis are to use a situated cognition perspective
to inform service design about 1) what service prototypes are, 2) what the benefits of using
prototypes, mainly in service design are, and 3) how prototyping aids service design.
The first two papers concern more theoretical aspects of service design and prototyping. In
papers 3 and 4, versions of the service walkthrough technique have been used to prototype
services. The questions are:
1.

what are the existing perspectives on prototyping in design?
a. what, if any, additional perspectives are relevant for service prototyping?
2. what are the benefits of using external representations in service design?
a. what techniques are associated with the different benefits?
3. how can we understand the knowledge generated by service prototypes?
a. what is the difference between pausing or not pausing during service
walkthroughs?
4. how can information about customers’ intention to use a service be included in
evaluations of service prototypes?
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The first question will support the aim of understanding what a service prototype is and
inform choices about how to conduct prototyping activities. The second question will
suggest what the benefits are with using external representations, and connect the
externalisations with techniques used in service design, and thus inform the second aim of
the thesis. The third and fourth questions contribute to the third aim of the thesis by
showing how prototypes, in the form of service walkthroughs, can be used. It also shows
how knowledge about different techniques and variations can be generated by looking at
feedback from service prototype evaluations.

8.2 Paper 1
Existing Prototyping Perspectives: Considerations for Service Design

Authors: Johan Blomkvist & Stefan Holmlid
This paper presents a literature study that examined existing knowledge about prototyping,
mainly by looking at literature in software development and interaction design. In total, 30
papers about prototyping were chosen as the basis for a framework of perspectives on
prototyping. The perspectives were intended to summarise the important aspects
considered so far academically, and consider them in relation to prototyping in service
design. A previous interview study with service design practitioners (Blomkvist & Holmlid,
2010) mentioned 5 challenges for service prototyping. The challenges were compared with
the prototyping perspectives, after the framework had been constructed and visualised.
Contributions to the thesis

The questions that this research answers are:
1.

what are the existing perspectives on prototyping in design?
a. what, if any, additional perspectives are relevant for service prototyping?

The perspectives purpose , fidelity, audience , position in the process, technique , and
representation were discussed in the paper. These perspectives and their relation to each
other was explained and summarised. When comparing the perspectives with the challenges
mentioned by service design practitioners, two additional perspectives; validity and author
were suggested. The paper suggested that validity concerns how similar the test and
implementation contexts are, and uses servicescapes to indicate the importance of the
context for service prototyping.
The author of prototypes was also proposed as a new important perspective for service
prototyping, and concerned who is involved in creating the prototypes and the relation
between the creators (or authors) and the audience of the prototype. The final framework
was then visualised and explained, thus contributing knowledge about what prototypes are.
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The most fundamental issues concerning prototyping according to the framework, is the
position in process and the purpose of prototyping. Then, the stakeholder level of the
framework contains the author and audience perspectives. The next level is the activity level
where the perspectives technique and validity is placed, and on the top level is the prototype
itself with the perspectives of fidelity and representation.

Paper accepted to and presented at the 2011 Nordic Design Research Conference, NorDes:
Making Design Matter. Double blind review process, Acceptance rate ≈ 20 % (Koskinen,
2014).
Reference:

Blomkvist, J., Holmlid, S., (2011a). Existing Prototyping Perspectives: Considerations for
Service Design. Proceedings of the Nordes’11: The 4TH Nordic Design Research Conference:
Making Design Matter, (pp. 31-40). Helsinki, Finland.
Link to the online version of the paper:
http://ocs.sfu.ca/nordes/index.php/nordes/2011/paper/view/401/232

8.3 Paper 2
External Representations in Service Design: a Distributed Cognition Perspective

Authors: Johan Blomkvist & Fabian Segelström
This is a theoretical paper comparing different sources of knowledge to better understand
the role of external representations for service designers. Three main sources were used in
the paper, 1) benefits of using external representation found in distributed cognition
research (Kirsh, 2010a), 2) reasons for making externalisations in service design found in
two interview studies (Segelström, 2010; Blomkvist, 2011), and 3) techniques used to
externally represent services, found in the interview studies and in Stickdorn & Schneider
(2010). The benefits were:
1.
2.
3.
4.
5.
6.

They ease the processing in inferential reasoning
External representations can serve as a shareable object of thought
They make persistent points of reference
They facilitate re-representations
External representations are often more natural representations of structure
They make it easier to deal with complex information by using multiple
representations
7. They make it possible to create arbitrarily complex structures
The interview studies showed that external representations were used in service design for
the purposes of articulating insights, learning, communicating, collaborating, and
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maintaining empathy. The techniques used for the analysis were roleplaying, customer
journey maps, blueprints, design scenarios, storyboards, desktop walkthrough, and staging.
The authors then proceeded by comparing the benefits with the reasons for externalising.
This analysis was conducted by carefully examining each benefit and reason, and then
mapping them to each other. A second analysis was conducted in a similar manner, but this
time with the benefits and the service design externalisation techniques.
Contributions to the thesis

The questions that this research answers are:
2. what are the benefits of using external representations in service design?
a. what techniques are associated with the different benefits?
This research complements existing research that says that externalisations are helpful in
design, and what they are helpful for, with knowledge about how externalisations support
design activities. The first analysis showed which benefits each reason for making external
representations had. Interestingly, reasons mentioned in the interviews about both the early
and the later stages had similar benefits. The second analysis showed the relationship
between the benefits and the techniques used in service design to represent services. The
second analysis also led to a classification of techniques into definite and ongoing, because
of the very clear pattern that emerged during the analysis. The definite techniques were
Customer journey maps, Blueprints, Design scenarios, and Storyboards, and the ongoing
techniques Roleplay, Desktop walkthrough, and Service staging. The analysis also showed
that no technique supported the use of multiple simultaneous representations (benefit 6).
The result in Paper 2 have been summarised in Table 3. This table shows the connection
between the benefits of using externalisations, compared with the reasons for using external
representations in service design and techniques that use external representations of
services. This table was not included in Paper 2, but it makes the three data types easier to
compare.

Paper awaiting publication in The Design Journal 23.
Reference:

Blomkvist, J. Segelström, F., (2014). External Representations in Service Design: a
Distributed Cognition Perspective. The design journal, 17(3). New York, NY: Bloomsbury.
Link to a previous version accepted to European Academy of Design Conference 2013:
http://ocs.sfu.ca/nordes/index.php/nordes/2011/paper/view/401/232

23 The Journal can be found at: http://www.bloomsbury.com/us/journal/the-design-journal/
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Table 3: Benefits of external representations matched with the reasons for using them in service
design and the techniques used to make externalisations. Benefits from Kirsh (2010a), reasons
listed in Blomkvist & Holmlid (2010) and Segelström (2009), and techniques from Stickdorn &
Schneider (2010).

Benefit of external

Reason for using

Techniques using external

representation

external representation

representations

1. Eased processing in
inferential reasoning

Articulation

Roleplay, Desktop walkthrough,
Service staging

2. External

Communication

representations can
serve as a shareable
object of thought

Collaboration

3. External
representations make
persistent points of
reference
4. Facilitation of rerepresentation

Learning

Maintaining empathy
Learning
Collaboration

Roleplay, Customer journey
maps,Blueprints, Design scenarios,
Storyboards, Desktop walkthrough,

Service Staging
Customer Journey maps, Blueprints,
Design scenarios, Storyboards

Maintaining empathy
Articulation
Learning

5. External
representations are
often more natural
representations of
structure than internal
representations

Communication

6. Easier to deal with
complex information
by using multiple
representations

Articulation

7. Possibility to create
arbitrarily complex
structures

Articulation

Roleplay, Customer journey maps,
Blueprints, Design scenarios,

Storyboards, Desktop walkthrough,
Service Staging
Roleplay, Desktop walkthrough,
Service staging

Learning

Blueprints

Learning
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8.4 Paper 3
Pausing or not? Examining the Service Walkthrough Technique

Johan Blomkvist & Mattias Arvola
This is a case study where one aspect of the service walkthrough technique was explored:
what is the difference between pausing after each touchpoint and walking through the
whole service without pauses? Three more specific questions were posed: 1) what types of
feedback were there in the service walkthroughs with pauses compared to the service
walkthroughs without pauses, 2) was there more detailed feedback in any kind of
walkthrough, and 3) was there more feedback about whole service experiences in any kind of
walkthrough? To find out the study was conducted by analysing transcribed feedback from
audio recordings taken during the two types of service walkthroughs.
The first question was answered by using a qualitative content analysis. This resulted in
both the types of feedback, as well as the number of mentions about each topic. The result
was then checked by three researchers (the two authors and Stefan Holmlid). Both the
second and third questions were addressed by using a quantitative content analysis, each
using a separate framework and associated coding scheme. The first framework concerned
the degree of detail in feedback, and the second concerned long-term and momentary user
experience.
The first analysis required a joint coding session after two failed attempts to reach a
satisfactory inter-rater agreement. The problems with coding degree of detail were then
discussed leading to improvements to the coding scheme. The second coding was easier and
a substantial agreement was met.
Contributions to the thesis

The questions that this research answers are:
3. how can we understand the knowledge generated by service prototypes?
a. what is the difference between pausing or not pausing during service
walkthroughs?
This paper showed an interesting way to analyse the knowledge that a prototyping
technique generates. By examining the feedback using content analysis it is possible to find
ways to evaluate prototyping techniques and compare them to each other. In this case, the
same technique with different conditions were tested which is a useful way of examining
different dimensions of prototyping techniques. The approach can also be used to compare
different techniques with each other. The paper suggested ways in which the coding scheme
concerning the degree of detail in feedback could be improved.
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When it comes to the more specific results, the paused condition provided both more
comments in total and more detailed feedback, but in regard to content of feedback, no
qualitative difference was found. Some comments referred to the whole service experience,
but no difference between the conditions was found.

Paper submitted to The 28th British HCI Conference, 2014.
Reference:

Blomkvist, J., Arvola, M., (2014). Pausing or not? Examining the Service Walkthrough
Technique. Proceedings of the 28th British HCI Conference. (SUBMITTED). BCS Learning
and Development Ltd, UK.

8.5 Paper 4
Formative Evaluation of IT-based Services: A Case Study of a Meal Planning Service

Johan Blomkvist, Johan Åberg, and Stefan Holmlid
In Chapter 7, the problem of finding ways to evaluate prototypes based on the intention to
use a service in the future was discussed. This paper suggested that the theory of planned
behaviour (TPB) could be used to generate formative knowledge in service development
projects. The paper is based on a case study where two consecutive service representations
were used. First a low-fidelity representation was used in a pre-study that generated salient
factors which influence the target group’s intention to use the service in the future. Then a

high-fidelity service representation was evaluated using the result from the pre-study to
gain in-depth feedback about how the prototype related to the factors. This approach of
using TPB to generate feedback related to intentions to use a service in the future was
named the formative service evaluation technique (F-SET).
Part of the F-SET is using content analysis to abstract the knowledge it generates. The three
authors examined the feedback from both the pre-study and the following prototype, with
the aim of finding out if the technique had generated formative knowledge, and if useful
comments had been made concerning the different constructs of TPB. This would indicate
that the feedback is useful in iterative prototyping and that the feedback is relevant for the
intention to use the service in the future.
Contributions to the thesis

The questions that this research answers are:
4. how can information about customers’ intention to use a service be included in
evaluations of service prototypes?
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The paper listed many alternative ways to understand customers’ intention to use a service
in the future. However, after comparing the alternatives, TPB stood out, especially when
formative knowledge is wanted in a design project. The feedback did clearly suggest fruitful
directions of the project by informing the process about good and bad solutions and
through TPB it was possible to understand what specific design solutions might mean for
the intention of the target group to use the service in the future. Stated clearly, the feedback
could be used to gather specific knowledge about what influenced the participants’
intentions to use the service in the future. This knowledge could also be transformed into
design goals, and suggestions for features and functions.
This research also provides more knowledge about the third research question: how can we
understand the knowledge generated by service prototypes? Also in this case a content
analysis is used and the feedback analysed with regard to types and content of feedback. The
generated knowledge is based on surrogates for the future situation of service, and hence
the results can be understood as informing the idea about the future situation.

Paper published in Interacting with Computers 24.
Reference:

Blomkvist, J., Åberg, J., Holmlid, S. (2013) Formative Evaluation of IT-based Services: A Case
Study of a Meal Planning Service. Interacting with Computers. doi: 10.1093/iwc/iwt052.
Oxford Journals.
Link to the online version of the paper:
http://iwc.oxfordjournals.org/cgi/reprint/iwt052?ijkey=FaSkfJgI8A8CvJ4&keytype=ref

24 The Journal can be found at: http://iwc.oxfordjournals.org/
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9 Contributions
This thesis used the theoretical lens of situated cognition through which service prototyping
has been understood. The concluding chapter starts with a discussion about the
contribution of the situated perspective for service prototyping. The rest of the chapter is
dedicated to the aims of the thesis, and they will structure the discussion about what the
contributions are. The research aims were to provide knowledge about what service
prototypes are, what the benefits of using prototypes are, and the role of prototyping in
service design. The chapter ends with suggested directions for future research and
conclusions.

9.1 Prototyping and situated cognition
Using the situated cognition lens, two main concepts were identified. One was the surrogate
situation, which is a way to understand service representations. The surrogate situation is
used to stand in for a real situation that is not physically present or accessible. The future
situation of service is the second concept that came out of the situated cognition
perspective, and represents the inaccessible situation in the future where and when the new
service will take place. The future situation of service includes the service processes and
resources, as well as the context where the service takes place. The connection between the
surrogate (and the liminal state) and the future situation of service has been discussed in the
thesis.
Research from the field of situated cognition has also enriched the understanding about
external representations in design. Many benefits of prototyping are tied to the
representation; what it is and what it represents. The thesis also makes minor contributions
back to cognitive science in general. Mainly, the thesis shows how concepts, primarily from
situated cognition, can be applied to specific real-world situations. An important
contribution of the situated perspective should be noted: following the situated cognition

77

What service prototypes are

perspective, prototyping is not something that merely supports thinking in design. Rather, it
is a way to think, or a mode of thinking. Without the activity of prototyping, there is no
‘prototyping thinking’, and no other way of thinking can substitute the knowledge
generated using external representations in design.

9.2 What service prototypes are
The thesis informs service design with suggestions about what prototypes are on three
different levels: 1) it suggests what the material in service design consists of, 2) it introduces
perspectives on both the material and how it can be used for service prototyping, and 3) it
suggests how the prototyping situation can be understood, and how it relates to the future
situation of service.
Knowledge has been provided through the discussion about service as a design material,
suggesting that from a design perspective, a service consists of a service concept, process and
system. The thesis has proposed mainly what the process and the system consist of.
Additionally, the servicescape has been discussed, and suggestions for how to approach this
aspect of prototyping in service design.
On a more abstract level, the thesis has provided knowledge about what a prototype is by
summarising the perspectives from which service prototypes and prototyping can be
considered. The relevant perspectives are purpose, fidelity, audience, position in the process,
technique, representation, validity and author, and can be further explored by reading Paper
1. Some of these perspectives have been further explored. Based on using the situated
cognition lens, and other research about fidelity (see 7.1.3), the thesis has proposed that low
fidelity does not necessarily mean lower transferability of knowledge from a surrogate to a
future situation of service.
Understanding prototypes as surrogate situations (Clark, 2005) is a way to conceptualise
services on an abstract level. The surrogate is described as a structure or representation that
is used to stand in for something else that is not present or accessible. In the surrogate
situation, the normal, real-world constraints are relaxed and lacking the distant situation
(the future situation of service), the surrogate provides a concrete arena where interactions
and exploration can take place. The ramifications of actions in the surrogate are limited to
the liminal state in which the surrogate exists, making it a safe place to explore even
extreme behaviours. Time can also be slowed or stopped (or sped up) in the liminal state.
The surrogate should be understood as representing aspects of the future situation of
service.

9.3 Benefits of prototypes
Most of the benefits mentioned in situated and distributed cognition relates to the
representations used in prototyping. The representations, i.e. the prototypes, are physical
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and possible to share, making collaboration within design teams and externally with other
stakeholders possible. Prototypes can show that something is possible to build, or reveal
what is otherwise unknown or inaccessible without an external representation. In this
sense, a prototype coordinates the idea about a future situation at the same time as it can
drive development forward. According to the situated cognition perspective the insights
that prototyping generates are specific outcomes of thinking with externalisations, and as
such they are not possible to generate without external representations. Also, the types and
contents of externalisations change the types and contents of thinking.
Two main types of prototypes were suggested in the thesis: definite and ongoing. Definite
prototypes are representations that reach a stable state, a state where they do not change as
a consequence of external actions. Ongoing prototypes on the other hand do change and do
not have a stable state. Both kinds of prototypes can be used to explore or evaluate, and they
can be used to prototype service processes and systems. However, some aspects cannot be
understood without using ongoing prototypes. Mainly these aspects relate to the service
process, to interactions and, more or less, social situations. The advantage of some ongoing
prototypes is that they can represent time. They can also engage whole bodies in the
representations, such as in role-playing or service walkthroughs. The situated cognition
perspective implies that the knowledge generated by such embodied approaches is
qualitatively different than their counter-parts. What designers can learn and do with
ongoing prototypes is tied to the situation and context where they take place. Most
techniques in service design that use ongoing prototypes focus on one touchpoint, rather
than representing whole service journeys.
The reason for using prototypes from a situated cognition perspective can be traced to the
idea that not using externalisations would be too cognitively demanding (Zhang & Patel,
2006). Having a physical reference point allocates resources that would otherwise be
occupied with internally representing and remembering an idea. When service processes are
simulated in prototypes, they help designers instinctively and immediately perceive the
situation. This is qualitatively different than imagining it happening or playing out, and it
makes the process of understanding good and bad solutions more intuitive and less
cognitively demanding.
The understanding of the benefits of prototyping in design was further deepened in Paper 2.
This paper showed the relation between benefits of externalising suggested in distributed
cognition with both techniques in service design and purposes reported by service designer
for making externalisations. In relation to the types of research that have been conducted
earlier, this research is interesting because it focusses not only on the types of benefits or for
what external representations are used but how they aid service designers: what their
cognitive roles are.
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9.4 Prototyping and service design
The service walkthrough is a technique that allows designers to explore whole service
journeys using ongoing representations. It shows an example of how prototyping can be
adapted specifically to service as a design material and reflect aspects of a future service.
Using the service walkthrough technique puts explicit focus on the service as a journey and
allows exploration of several consecutive touchpoints or service moments. Knowlegde about
how prototypes, like service walkthroughs, aid the design of services can be found in the last
two research papers of the thesis. Both papers show examples of the kinds of feedback that
service prototyping has generated. In addition, the papers examine the feedback and discuss
its usefulness in service design. The examination of the feedback in the papers also shows
how techniques and variants of techniques can be compared.
Feedback generated during prototyping is a way of connecting the surrogate with the future
situation of service. Paper 4 provides a useful evaluation technique (the F-SET) that can be
used in service design to make predictions about how the service will be received more
reliable. By using the F-SET, formative knowledge related to peoples’ intention to use a
service in the future can be generated. This technique then, directly informs the
understanding of the future situation of service during prototyping. The F-SET can provide
knowledge both about what a surrogate should represent and how the surrogate relates to
and interacts with the future situation of service.
On a more abstract level, the thesis has suggested that service prototyping should focus not
only on touchpoints, but also on the relation between touchpoints. The service walkthrough
uses the journey through touchpoints as a metaphor, and is also made up of touchpoints,
but by representing several consecutive touchpoints it can also inform design about the
relation between them. However, using a single representation of service to prototype will
only generate knowledge related to that specific representation, since thinking with one
prototype is different than thinking with another prototype. As the material representation
or manifestation changes, so does the thinking. This is also why it is important to use
multiple representations that describe services from different perspectives.
Another aspect considered in the thesis concerned what it is that service designers
prototype, and by extension what they design. It has been argued that service design should
be seen both as design of and for service. This includes designing static ‘things’ (the way
things look, feel, communicate), as well as ‘things’ that support interaction (products,
interfaces) and designing for interactions without ‘things’. The way designers can know
beforehand what those interactions will be, and what they will feel like, is by representing
them and acting them out by using service prototyping.
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9.5 Future research
While the focus of the thesis has been on externalisations and representations of services,
research on how other theories in situated cognition, concerning e.g. how the interplay
between humans and their context and culture influence service prototyping, can provide
additional insights that benefit research on prototyping in service design. In addition, the
embodied cognition perspective, and what it means for prototyping and other design
activities is an interesting future research area.
One issue related to prototyping in service design that has only been partially touched on in
the thesis is the kinds of learning that occur during prototyping. The process of creating
prototypes is briefly discussed in 6.1.1, but a deeper investigation of how, when and why
designers learn from prototypes can greatly contribute to research about prototyping. For
example, the issue of how the process of learning looks like before the prototype is finished,
e.g. before a definite prototype reaches its final state, or the process of making the props for
an ongoing prototype, what types of knowledge, and how, do these activities generate?
Services have been described from a design perspective in this thesis using literature from
outside of design. This approach is based on a theoretical discussion, but can be more firmly
grounded in practice. For instance, what are designers actually proposing at the end of
service design projects? What are the effects on the organisations: does the design concern
the concept, process or system mainly and what are the competences needed to implement
the suggestions? These issues are interesting to explore further.
The service walkthrough technique is an important technique that fills a gap in service
prototyping. It is a way to explore whole services using ongoing techniques. The types of
knowledge that this can generate are important for service design. However, little is still
known about what designers can learn from different types and variations of walkthroughs.
More research into variations and the dimensions of service walkthroughs will make
support choices about how to conduct service prototyping.
Two gaps in the research about service prototyping techniques can be identified in the
thesis. One concerns the use of multiple representations in prototyping to support the
design of services, and the other concerns techniques that explore the relationship between
touchpoints. The situated perspective indicates that services should be described from a
multitude of perspectives, and techniques could be developed that support simultaneous use
of multiple representations during prototyping. Research that suggests such techniques, or
more research like the one presented in this thesis that show the value and benefits of
different representations are useful contributions to the field of service design. The same
goes for techniques that explore the relationship between touchpoints more explicitly.
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9.6 Conclusions
Using a broad definition of prototyping, this thesis shows that a prototype can be seen as a
surrogate for the future situation of service. Using a surrogate (i.e. prototyping) is a way of
thinking and acting with externalisations. These externalisations not only enhance the
ability to gain knowledge about future situations, it also offers a distinct way of thinking.
From a situated cognition perspective, a surrogate changes the material preconditions to
think. Using prototypes allows for certain thoughts and behaviours and without prototyping
there is no ‘prototyping thinking’.
A surrogate for a whole future service consists of a service concept, process and system. The
surrogate can be seen and considered from the perspectives of purpose, fidelity, audience,
position in the process, technique, representation, validity and author in service design. The
surrogate has several benefits. One benefit is that it relaxes the real-world constraints and
allows designers to experiment and test their ideas in what has been called a liminal state.
Surrogates also provide a shared reference point in design, show that a concept is realisable,
show unanticipated consequences of design decisions, and act as a counterpart in a
conversation with the designers.
Some conclusions about the scope of service design can be made. Service design should look
at what happens in the transitions between touchpoints, not only what happens in the
touchpoints by themselves. The thesis has distinguished between designing of and for
service, claiming that both are important in service design. Two techniques support
different needs in prototyping, definite and ongoing. Definite techniques coagulate
representations of future services in permanent states while ongoing techniques allow
exploration of dynamic events and social aspects of services. Finally, the service walkthrough
technique is suggested as a way of making ongoing representations of whole service
journeys, and as a way of connecting the surrogate with the future situation of service.
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