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ABSTRACT 

To date, service prototyping has been discussed academically as an unproblematic add-on to 
existing prototyping techniques, or as methods for prototyping social interaction. In fact, most 
of the knowledge on how services are prototyped comes from organisations and practicing 
design consultants. Some attempts to define service prototyping have been made but generally 
without concern about how complete service experiences should or could be represented. 
Building on existing knowledge about prototyping, a draft of a service prototyping 
conceptualisation is generated. Based on the draft, the question of how to prototype holistic 
service experiences is raised and in total, 5 studies have been conducted that contribute 
knowledge to that overarching question. In addition, each study has its own research question. 
Study 1 conceptualises prototypes and prototyping in a framework while study 2 and 3 looks 
at what practicing service designers say they do to prototype services and how they involve 
different stakeholders in the process. Study 4 examines aspects of design communication and 
how service experiences are communicated and used during design meetings, and study 5 
finally, attempts to generate a process that can be used to evaluate the impact of location 
oriented service prototypes in e.g. healthcare settings. A number of challenges for service 
prototyping are identified in the studies, along with the issue of who authors prototypes. The 
conceptualisation of prototyping is adjusted based on the studies and a framework is 
constructed that support the conceptualisation. Little evidence for holistic approaches to 
prototyping services is found in the interviews and service designers involve their clients 
primarily when prototyping. Service experiences are introduced in communication using a 
format termed micro-narratives. This format and the purpose of using references to previous 
experiences are discussed. The thesis is concluded with a suggestion of a process for service 
prototyping. This process is specific for service design and attempts to support service 
designers in making holistic service representations when prototyping. Service prototyping 
requires further research.  

This work has been supported by Vinnova, the ICE project, Service Design and Innovation. 
Project no. 2007-02892 
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1 Introduction 

“How do you prototype a service? You can’t really. Services are about relationships, and 
relationships take time to develop – compare that with a consumer product where the 
process is test-refine-test – it’s much harder to do a sticks and sellotape version of services.” 
– Design student (Parker, 2009; p. 17). 

How can we truthfully represent a service experience? This is the question that motivated 

this research and started the process of uncovering what service prototyping is and 

potentially could be. 5 studies have been conducted that contribute knowledge in different 

ways about what service prototyping can be. The research has been conducted with respect 

for the many different approaches to-, and conceptions of, both service design and 

prototyping at large. The research that will be presented should be seen as an early attempt 

to frame and conceptualise service prototyping where as many as possible of the approaches 

to service design is considered. During the two and a half years that the research has been 

conducted, very much has happened in the field, both academically and in the practicing 

community. New conferences have started, a minor explosion in the number of service 

design consultancies and government initiatives have occurred and service design has 

become something of a buzz word in the design community. But for the uninitiated reader, 

a short rundown of the terminology and basic assumptions within service design and 

prototyping will be presented here. 

A service can be seen as a journey, a journey that, in most cases, consists of many stops along 

the way where a customer interacts with a service provider. We call such stops service 

moments. The journey can span from a couple of minutes, or even seconds to as much as a 

whole lifetime. The interactions at each service moment can look very different. It can be a 

conversation, an interaction with a web page, a phone call, and much more. These 

interactions are part of the production of a service, and without them, the service wouldn’t 

exist. Services take place all the time and as co-creators, by buying or using services, we are 
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all taking part in different services simultaneously. Most people don’t think much about that 

because services are intangible – invisible and without surface. Service designers and 

researchers call the interactions with services touchpoints, indicating – quite ironically – 

that this is how the customer “touches” the service. While most design disciplines work with 

tangible design objects and projects with well-defined scope, service design aims to improve 

complete service experiences, across touchpoints and service moments, across physical 

spaces, virtual places, graphical objects and social interactions. 

Designing all that at once and hoping to get it all right at the first attempt is a bit optimistic. 

What designers in other disciplines do to increase the chance of getting things right is to 

start building small, using prototypes, and then expand so that failures happen early and 

before the cost is too high. The word prototype roughly means a “first or primitive form” 

and comes from the Greek word prototypos which is a compound of the word proto “first” 

and typos “impression” (Harper n.d.). It is commonly believed that prototyping allows 

companies to arrive at better solutions that are more attuned to end-user needs and wants, 

to fail early when the cost is not as big and that prototypes help facilitate communication 

within and across stakeholder groups in design (Erickson, 1995; Schrage, 1996; Coughlan et 

al., 2007; Samalionis, 2009). Prototyping has been used successfully in design for a long time 

and is commonly mentioned in some shape or form in most design processes. This has led 

to the development of a large body of knowledge about prototyping – and how to make 

design practitioners benefit from prototyping. 

Design and prototyping are no longer confined to interfaces and software, nor is it restricted 

to products and their functions, structures and surface properties. Holmlid & Evenson 

(2006) have claimed that the specific attributes of services makes prototyping special in a 

service context but that knowledge about how this is done, or should be done, is missing. 

The idea and the ways that services are different from products is persistently reiterated by 

the service design community, but studies that thoroughly explore the implications of  those 

differences are not common. This is especially true for service prototyping. In other design 

disciplines, prototyping is regarded as an important part of evaluating and communicating 

ideas, both internally within the design team and externally with other stakeholders. Service 

prototyping should be no exception, but will probably need a specific structure and process 

that is different from traditional prototyping. Building up a practice of service prototyping 

requires a thorough understanding of services as design material and a firm base in existing 

design practice. Simply borrowing techniques and approaches from other design fields 

might be detrimental.  

In service design, research is still young and developments in the field are very much driven 

by the community of practitioners. Insights from design practice are shared through case 

studies, blogs and homepages, and an active web community. Knowledge is shared through 

the Service Design Network (SDN), and conferences like SDN conference and the Nordic 
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service design and innovation conference, ServDes. From a research perspective we are also 

seeing more and more rigorous research and thorough investigations of how service design 

is practiced, how it is different from other disciplines, and what that means for people who 

design services (Holmlid, 2007; Kimbell, 2009; Segelström, 2010; Blomkvist & Holmlid, 

2010; Blomkvist & Holmlid, 2011). This research will contribute knowledge in that general 

spirit of revealing what makes service design different from other design disciplines and 

approaches. A way to approach this topic, within a young field with such a close connection 

to a practicing community, is to look at what service prototyping is according to 

practitioners. 

In total, 5 studies have been conducted that contribute to the understanding of service 

design and how service designers tackle the issue of service prototyping. Study 1 is a 

literature study where a framework of existing prototyping perspectives is formed. The 

suggested framework serves as backdrop for the following studies. Study 2 is based on 

interviews with practicing service designers and mainly concern answers to the question 

“Can you talk a little about how you actually make prototypes?” but also include other 

answers relevant to that question. This research will reveal the purpose for service 

prototyping and challenges for prototyping services as opposed to other materials. Study 3 

uses the same interview material but focus on questions of how stakeholders are involved in 

service prototyping by zooming in on the objectives, approaches, and techniques used by the 

interviewed service designers.  In the interview studies (Study 2 and 3), a total of 6 designers 

from service design agencies answer about 30 questions concerning their work. Study 4 

examines how verbal descriptions or narratives are used in design communication as 

referential entities that complement or potentially substitute prototypes. Study 5 finally, is 

conducted together with a service design agency and concerns the modification of an 

emergency ward waiting room. This study is more normative than the first four, and 

suggests a process for generating a tool that can be used to evaluate prototypes and make 

the hypotheses behind prototypes explicit. 

These studies will allow us to understand service prototyping better and suggest 

improvements. Based on results in Study 2 and 3, the framework in study 1 is expanded with 

additional perspectives from a service design point of view.  The resulting framework of 

perspectives for service prototyping is part of the conceptualisation of the practice. A 

suggested process for service prototyping, that to some extent is holistic in its approach, can 

also be deduced from the research and will be presented. But first a background chapter will 

help to frame and introduce the main theoretical issues in this thesis. In detail, these 

questions will be answered; 

• What does design research say about prototyping and prototypes? 
• What is service prototyping according to practitioners? 

• Definitions 
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• Purposes 
• Challenges 
• Approaches 
• Inclusion 

• How are prototypical experiences incorporated in design communication? 
• How can service prototypes be evaluated? 
• How can research improve service prototyping? 

• To what extent can existing prototyping knowledge be transferred to 
service prototyping? 

1.1 Introduction references 
Blomkvist, J., & Holmlid, S. (2010). Service prototyping according to service design 

practitioners. ServDes.2010. Linköping, Sweden: Linköping university electronic press. 

Blomkvist, J., & Holmlid, S. (2011). Service designers on including stakeholders in service 

prototyping. Proceedings of Include 2011. London, UK. 

Coughlan, P., Fulton Suri, J., & Canales, K. (2007). Prototypes as (Design) Tools for 

Behavioral and Organizational Change. The Journal of Applied Behavioral Science, 43(1), 

122-134. 

Erickson, T. (1995). Notes on Design Practice: Stories and Prototypes as Catalysts for 

Communication. In J. Carroll (Ed.), Scenario-Based Design: Envisioning Work and 
Technology in System Development (pp. 37-58). New York: Wiley & Sons. 

Harper, D. (n.d.). Retrieved 01 09, 2011, from Online Etymology Dictionary: 

http://www.etymonline.com/index.php?search=prototype&searchmode=none 

Holmlid, S. (2007). Interaction design and service design: Expanding a comparison of design 

disciplines. Nordic Design Research Conference, Nordes. Stockholm, Sweden. 

Holmlid, S., & Evenson, S. (2006). Bringing design to services. Invited to IBM Service 
Sciences, Management and Engineering Summit: Education for the 21st century. New York: 

October. 

Kimbell, L. (2009). Insights from Service Design Practice. 8th European Academy of Design 
Conference, (pp. 249-253). Aberdeen. 

Parker, S. (2009). Social Animals: tomorrow's designers in today's world. Retrieved 08 16, 

2009, from RSA Projects: Removing barriers to social progress : 

http://www.thersa.org/projects/design 
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Samalionis, F. (2009). Can designers help deliver better services? In S. Miettinen, & M. 

Koivisto (Eds.), Designing Services with Innovative Methods (pp. 124-135). Keuruu: Otava 

Book Printing LTD. 

Schrage, M. (1996). Cultures of Prototyping. In T. Winograd, Bringing Design to Software 

(pp. 191-205). New York: ACM Press. 

Segelström, F. (2010). Visualisations in Service Design. Linköping, Sweden: Linköpings 

universitet 
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2 Background 

It is possible that you are, at this moment, taking part in and interacting with a number of 

different services. Some, you are aware of (e.g. journal subscriptions, broadband, telephone 

subscription), but some might be totally invisible (e.g. tax monitoring, facility upkeep, mail 

delivery). Nevertheless, you are partaking in the execution of a number of services and by 

taking part in them you are actively influencing the delivery of the service. In that sense, 

services are co-produced by the service provider and service customer. This view can be 

contrasted with the traditional model of value exchange, where products or goods change 

hands instantaneously when they are delivered to customers. It is also possible to adopt a 

service-dominant perspective, rendering the distinction between what a service and a 

product is, of limited importance.  

Even when you are aware that you are using a service, it is not uncommon to misunderstand 

who the actual service provider is, because services often exist in big ecologies. Service 

providers are interdependent, with quite intricate relationships where the actual 

performance of one service might depend completely on the successfulness of another 

service. At the same time, there are a lot of different ways to access most services and 

interact with service providers today. They might have an online web site, a phone number, 

and an office that all present their service proposition in different ways, allowing for 

different choices and also different opportunities for customers to provide feedback. This 

makes services complex. 

This chapter will describe a movement in design towards larger considerations, more 

complex design situations, and the incorporation of experiences and services as design 

materials. The focus will be on service design and what makes services as design material 

special and what the implications for prototyping can be. A closer look at service 
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prototyping and what the history of prototyping can contribute to the discipline will provide 

a helpful background to both analyse and conceptualise the studies included in this thesis. 

2.1 Design is changing 
Traditional design disciplines are many times monotheistic regarding the object of design, 

i.e. they focus on one product, theme, artefact or “touchpoint”. Architects focus on 

buildings, product designers design single products or sometimes products as part of a series 

or brand, and within graphic design and crafts, designers usually produce single artworks, 

layouts, or objects, many times on a given theme or in relation to a specific topic. The design 

objects in these disciplines are tangible, consistent, and highly dependent on what material 

the designer decides to use. Unlike those disciplines, interaction design deals with a material 

that doesn’t have any specific properties (Löwgren & Stolterman, 2004), and on top of that 

will change over time. Within interaction design a progression has been evident, from a 

focus on closed-loop interactions between an isolated brain and an interface, to looking at 

the social, cultural, and embodied aspects of software and interface design. Today, terms 

such as communication design, social innovation, and service design indicates that the 

scope and focus of many design undertakings are changing.  

This change of scope and focus is evident in a number of ways. One is that design is turning 

towards experiences and how to design (for) them (Buxton, 2007), which has led to 

increased importance of social and cultural considerations where products have gone from 

mere tools, that enable us to achieve certain goals, to vessels for social interactions. The 

focus on experiences has also lead to new approaches for understanding those experiences, 

such as finding more empathic ways of discovering what users want and need on a deeper 

level. This has e.g. led to increased interest in ethnographic approaches to design (Salvador 

& Mateas, 1997). Along with changes in regard to the design material, the role of users in 

design has changed. Users and stakeholders are now said to be co-creators1 in design. 

A parallel development is the change in design objectives. Design has been criticised for 

losing touch with some of its core values and strengths, and associated by some with too 

much of a monetary agenda and consumerist approach (Thackara, 2005; Sanders, 2006a). 

Products are becoming cheaper and easier to develop which also leads to sustainability 

problems linked to over-production, with more and more things being produced just for the 

sake of production. The argument has been that we should turn our focus away from things, 

and instead focus on human activities, desires and experiences (Thackara, 2005). Service 

                                                           
1 In design, co-creation often means the inclusion of different stakeholders, such as customers or front-line staff, in 

the design of preconditions or propositions of services. This process or activity is referred to as co-production in 
e.g. service management. Co-creation in service management and marketing on the other hand, refers to the actual 
service transaction where customers and service providers interact with each other. In this thesis, co-creation is 
used in the design sense of the word, i.e. involving stakeholders in the process of designing for service. 
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design has partially emerged as a reaction or answer to this view, and can be seen as a result 

of the changes and trends within the design community.  

2.2 Service design 
It is generally assumed and argued that designing services can have a number of positive 

effects on companies’ revenues and customer relations; “[t]he design of a service can have a 

significant impact on any of all of an organization’s key metrics, including costs, revenue, 

brand perceptions, customer satisfaction and loyalty, and employee satisfaction and loyalty.”  

(Ostrom, et al., 2010, p. 17). Despite this, service design has not been considered a design 

discipline for long. Before the emergence of design-based service design the term service 

design – when mentioned – referred to a sub-section of the marketing, managing, or 

development of services in a service research context. In 1989, the service management 

researcher Evert Gummeson said “[w]e have yet to hear of service designers” (Grönroos 

1990, p. 57, in Kimbell, 2009b), and he didn’t have to wait for long (see Blomkvist et al., 

2010), though it would take almost a decade before the first service design agency was 

founded in the early 2000’s. Initially, service design as an activity performed by designers 

(calling it service design), was exclusive to a small community of practitioners.  

As a research field on the other hand, it has been claimed that service design emerged as a 

result of “/…/ the awareness of the lack of an organic and autonomous design culture in 

contrast with the dominant economic vision of service section and the consequent demand 

for more conscious design shapes” (Maffei et al., 2005, p. 1). Academic research in service 

design started in the early 1990s (Blomkvist et al., 2010; Manzini, 1993), and has since mainly 

stood on two legs. This has been a consequence of the dominating influence in the field 

from design researchers and service researchers (see Segelström, 2010). The design influence 

has mainly come from interaction design which has a number of similar characteristics in 

regard to design material and approach (Holmlid, 2007; Holmlid, 2009).  

A number of different perspectives on what service design is – or should be – have emerged 

during the early years of service design. Sangiorgi (2009) has suggested a distinction 

between different perspectives on service design, claiming that there are three different 

perspectives. Looking at service design;  

• as designing the service interface,  
• as designing the co-creation of value between complex systems, or  
• as designing platforms for action. 

These approaches to service design can be traced back to different design traditions and 

they should have significant implications for the output of design activities. In service 

design, services are also often thought and talked about as journeys. “Services are processes 

that happen over time, and this process includes several service moments. When all service 



 

20 
 

Conceptualising Prototypes in Service Design 

moments are connected the customer journey is formed.” (Koivisto, 2009, p. 143). The 

journey metaphor and the theatre metaphor are underlying and (partly) conflicting 

frameworks behind the two most commonly mentioned tools in service design, customer 

journeys (Parker & Heapy, 2006) and service blueprints (Bitner et al., 2008; Shostack, 1982; 

Shostack, 1984). Customer journeys follow a customer on the journey through a service, 

visualising the experience in more or less detail and with different levels of fidelity. Service 

blueprints show actors placed on a stage with different roles and actions. The blueprint 

representation focuses on processes and can be used to make a representation of a service 

from an outside perspective. Using these tools set service designers apart from other 

disciplines because they include whole services, not just interfaces, products or parts of the 

experience. In this sense, the view of services is pluralistic. Services are not seen as one 

thing, rather a lot of different things that all need to be considered in a holistic manner. 

2.2.1 Service as design material  
The difference between services and products has been investigated closely – and 

emphasised – by the service research community. One of the most commonly mentioned 

characteristic of services in service design is intangibility, the fact that services are 

immaterial and cannot be perceived. Intangibility is part of a figure of thought within 

service marketing and management, where the characteristics of a service many times have 

been described using all or some of the four characteristics; intangibility, heterogeneity, 

inseparability, and perishability (Lovelock & Gummesson, 2004; Zeithaml et al., 1985). When 

services are seen as design objects, these components might be of interest since many of 

them also separate services from other design materials. Intangibility is shared to some 

extent with interaction design, though the visual component of most interfaces is different 

from services. Heterogeneity refers to variability in service delivery associated with different 

individual behaviours, moods, and preferences. Services require people to be involved and 

that makes the delivery, and thus the experience of the service, different each time. 

Inseparability of consumption and production is another issue related to the two 

characteristics mentioned above. The service does not exist until it is delivered and 

depending on who the customer is, and in what way the service is delivered, it will be 

coordinated and produced – on the fly – in different ways each time. The last characteristic, 

perishability, says that services, unlike products cannot be stored or pre-produced and 

consumed at a later time. This focus on the dichotomy of services and products has largely 

been replaced by a service-dominant view (Vargo & Lusch, 2004; 2008), but for service 

design it might be helpful to think about what services are, what affects the experience of 

services, and what can be designed in a service. A central concept related to what can be 

designed in a service is servicescape, and the properties of physical surroundings that affect 

service experiences. 
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2.2.2 Servicescapes 
Service experiences that occur across multiple stakeholders, and over time, are affected in 

numerous ways. The physical surroundings of a service have been called servicescapes, in 

which cognition, behaviour, and experiences are influenced by the following dimensions (at 

least);  

• ambient conditions, 
• spatial layout and functionality, 
• signs, symbols, and artefacts, and 
• service typology and environmental dimensions. (Bitner, 1992). 

Ambient conditions include factors that affect “perceptions of and human responses to the 

environment” (Bitner, 1992, p. 65). Examples include temperature, lighting, smells, noise and 

the like that effect the five senses. As such they are not always consciously registered by 

people but still affect them to a large extent. Spatial layout and functionality represent the 

physical artefacts, their placement and relation to other objects in the room, and how well 

they allow people to fulfil their goals or mediate their actions.  

Signs, symbols, and artefacts are communication signals that direct the attention and 

inform users in the servicescape. The quality (material) of these communication labels and 

signs affect the overall impression of users. Also materials that are not explicitly meant to 

communicate a message, contain information that are interpreted by users. Service typology 
and environmental dimensions roughly concern the total configuration of the servicescape. 

Even small changes in the environment have implications for behaviours, such as changing 

the flow of transactions and supporting certain types of social behaviours. (Bitner, 1992). 

One cannot always consider all of these aspects of servicescapes when designing a 

prototype, but some aspects might be more important not to overlook than others, and 

sometimes unforeseen details might mean the difference between a successful 

implementation and total failure. Servicescapes are not interesting for all types of service 

design. For instance, some services do not occur in specific locations and are not as 

influenced by physical surroundings as others. One problem with most conceptions of 

service design is that services are lumped together, though they are vastly different many 

times. This means that when knowledge is shared within the community of service 

designers and researchers, insights from projects are shared under the assumption that the 

knowledge generated about certain services can be transferred directly to other types of 

services. A way to deal with this issue is to be more specific when it comes to what kind of 

specific tools, approaches, techniques, and methods have been useful within a specific 

service category. 
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2.2.3 Classifying services for service design 
So far, there has not been a classification of services specifically for service design. 

Classifications have mainly focused on categorizing services in ways useful for management 

and marketing of services. Looking closer at existing classifications might however offer 

clues to what a typology for design might look like. Existing classifications have many times 

been too general.  As stated by Kimbell (2009c, p. 3) “[s]ervices are typically conceived of as 

what products are not.” Other authors call for a more nuanced conception of services than 

that (Vargo & Lusch, 2004). Cowell (1980) suggested that a way of approaching a 

categorisation of services is to decide whether to consider them from a seller based, buyer 

based, or service based perspective. In a similar fashion, Lovelock (1983) suggested that a 

useful approach is to segment services into groups with common characteristics such as “the 

nature of the relationship between the service organization and its customers or patterns of 

demand relative to supply”. (p. 9). In line with that Lovelock (ibid.) suggested five questions 

as a basis for his classification: 

• What is the nature of the service act? 
• What type of relationship does the service organisation have with its customers? 
• How much room is there for customisation and judgment on the part of the service 

provider? 
• What is the nature of demand and supply for the service? 
• How is the service delivered? 

When dealing with service locations and facilities, Bitner (1992) has used the fifth question 

and the dimensions suggested by Lovelock (1983) to classify services for design. The service 

types in the typology are based on who performs actions. 

• Self-service (customer only) 
• Interpersonal services (customer and employees) 
• Remote service (employee only) 

The categories are divided further into elaborate or lean services in terms of complexity of 

what Bitner called servicescapes (see Figure 1). This is a good typology for location oriented 

services, i.e. services that are delivered in a specific facility or a certain location, though it 

does not explain how to design an environment to achieve specific goals. Bitner (1992) has 

however suggested a framework also for how environmental factors invoke cognitive, 

Figure 1: service classification based on how a service is 
delivered, adapted from (Lovelock, 1983). 
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emotional, and physiological responses in both customers and employees. The basic 

assumption is that dimensions of the servicescape influence the behaviour of people in one 

of two ways; approach or avoidance behaviours (ibid.). Any of the behaviours can be the 

result of the design of environmental factors for each dimension and for both customers 

and employees. The work by Bitner (ibid.) is seminal and potentially helpful for service 

designers but perhaps best suited for commercial services and a little too academic to be 

directly applied in practice. 

Lovelock (1983) motivated his comprehensive work on classifying services by arguing for the 

value of categorisations in service marketing. A measure of the usefulness of such 

categorisations is whether they provide strategic insights. Lovelock (ibid.) reported on a 

number of benefits with categorising services such as: 

• obtaining a better understanding of consumer needs and behavior, 
• providing insights into the management of retail distribution systems, and 
• providing important guidelines for retailers. 

It is interesting to think about what a good categorisation could look like for service design. 

A brief consideration suggests that it should help designers find good solutions and improve 

the understanding of the relationships between the customers and the service providers. 

Dividing services into who sells or buys them would put unnecessary focus on one or the 

other. A categorisation could also help designers find and analyse competitors in relevant 

categories and specialize or generalize their offer in a specific segment. One important 

aspect is that a categorisation should support design communication, both internally and 

externally, by offering a sensible way of separating services. Being more specific about the 

vocabulary ensures that we know what we are talking about and helps reason about services 

in a more constructive way. It can arguably also help us understand the connections 

between design elements and different groups of stakeholders better. Categorizing in design 

can help to support a common language within fields, but it can also be used to support idea 

generation within genres (Arvola et al., 2010) and to facilitate innovation by showing fields 

that are close and have similar types of issues and opportunities (Ulwick, 2005). 

Kimbell (2009c) has provided a description of services and how they are generally conceived. 

She considered whether services are one thing or many, and divided services into 

traditional, knowledge-intensive and professional. Kimbell also suggested that “services are 

diverse in terms of where they happen, the level of skill and organizational complexity 

involved in designing and delivering them, the extent to which the experience of a service is 

an important part of the value added, the involvement of people or technologies, and the 

extent to which a service can be customised and personalised.” (2009, p. 3). Cautela et al. 

(2009) on the other hand, have suggested a categorisation for service design based on 

Gummesson (2007) where services were divided into 
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• “interaction based services, in which services admitting a sole transaction with only 
one actor interface fall; 

• relationship focused services, in which services that admit multiple repeated 
transactions with the same actor-interface are counted; 

• network centred services, in which services characterized by different transactions 
done by different actors can be identified”. (Cautela et al., 2009, p. 4321) 

This categorisation however does not clearly define services from multiple perspectives such 

as the customer-employee relationship and where the service happens, but rather focuses on 

the level of complexity of the service. While the complexity of a service is important for 

service design, the type of complexity might say more about the category of service. A first, 

tentative way to categorise services are presented in the Method chapter (3.5.1) where the 

process of categorising a specific service is exemplified.  

2.2.4 Inclusion in service design 
A key to inclusion in service design is said to be co-creation. Though a word often thrown 

around, the meaning of co-creation is still not clear and there is some confusion about how 

it is actually done (Sanders, 2006a). The fact that the word is used in different ways in 

different fields of research doesn’t make things easier. The think tank Demos have produced 

a number of helpful texts on this topic, and provided what they call a definition of co-design 

with the main claims related to participation being that it is; 1) collaborative, 2) transparent 

in regard to methodology, 3) continuous in regard to participants and 4) welcoming input 

from a multiplicity of viewpoints (Bradwell & Marr, 2008).  This thesis touches upon the 

issues of what kind of collaboration is involved in service prototyping, the continuity of 

participants and the number of different stakeholders involved. The claim that the process 

needs to be transparent is often mentioned in literature and the reason is that in order to 

collaborate effectively, all involved stakeholders need to have access to similar information 

and a common understanding of the activities and their purposes (Andriof & Waddock, 

2002; Bradwell & Marr, 2008; Han, 2009). One way of making design work and the process 

more transparent is to use prototypes at different stages of the design process. To facilitate 

cooperation, prototypes in themselves must also be made so that different audiences can 

understand and evaluate the prototypes. 

The concept of co-creation, in the context of collaborative design approaches, is sometimes 

used in contrast to other approaches such as genius design or expert design where the 

designer can be seen as a black box with an opaque process that does not include others; 

only the result of the process is visible. The roles of clients and users in such approaches are 

constrained to that of passive informants or sources of inspiration that act as a target for 

design activities. This role however, is slowly changing. Designers increasingly have involved 

non-designers in their practice, and academically there has been increased interest in 

cooperative design practices, resulting in publications, e.g., on how to involve stakeholders 
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to improve design outputs, conditions for making involvement possible, etcetera (Brandt, 

2006; Mattelmäki, 2006; Gaver et al., 1999; von Hippel, 2005). This trend is often attributed 

to the influence of participatory design (Bødker, 1996; Carroll & Rosson, 2007; Ehn & Kyng, 

1992; Holmlid, 2009) which fundamentally changed the relation between designers and 

stakeholders back in the 1960s and 1970s (Sanders, 2006b).  

2.3 Research about service design practice 
A number of current trends in service design research have been identified, based on an 

overview of peer-reviewed papers published during 2008-2009 (Blomkvist et al., 2010). The 

trends were described as research about 1) design theory, exploring the fundamental 

questions of service design, the language of service design and co-creation, 2) the overlap 

between and contribution from service management, 3) systemic approaches to service 

design, such as product-service systems, 4) design techniques, such as tools and processes 

and 5) the practice of service design researched through case studies. The trends were used 

to contrast recent research with older research which focused mainly on how the discipline 

relates to other (design) disciplines and arguing for service design in its own right (ibid).   

In total, six case studies were published during the two years covered by the study. The 

emergence of empirical studies of service design is contemporary with the breakthrough of 

the discipline as a whole (Kimbell, 2009a). Extensive research about the practice of service 

design has been conducted by Lucy Kimbell in the project Design for service in science and 

technology-based enterprises (Kimbell & Siedel, 2008), covering the practice of three design 

consultancies that work with services. Kimbell’s (2009b,c) work has shown a number of 

interesting features that characterise the practice of service design. They are summarised 

and presented below. 

• Looking at services from both a holistic and detailed point of view.  
• Considering both artefacts and experiences. 
• Making services tangible and visible through visualisations. 
• Assembling sets of relations (between artefacts, people and practices). 
• Designing business models. 

An ambitious case study, looking at the practice of service design by 17 design agencies, 

consulting firms and experience-centric service providers (Zomerdijk & Voss, 2010), 

reported similar results as Kimbell (2009b,c). The result shows that the broad sense of 

designing services – not only carried out by actual designers – concerns the delivery of 

physically and socially mediated touchpoints through interactions between the customer 

and a strategic front-line and backstage system. In addition, the study found that the 

studied companies to some degree 1) designed the dramatic structure of events and 2) 

managed the presence of fellow customers (Zomerdijk & Voss, 2010). The evidence of 1 was 

most obvious in companies with design backgrounds that more easily adopt the theatrical 
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metaphor, and for 2 they found only limited evidence (ibid). The studies performed by 

Zomerdijk, Voss and Kimbell concern the practice of service design on a general level and 

the distinguishing features of what service designers do. More focused studies, looking at 

specific activities in service design or at the activities that are shared by other disciplines are 

still uncommon. “Until recently research regarding design with a service perspective as well 

as services with a design perspective has been scarce. Many fundamental aspects of service 

design are still unexplored academically.” (Segelström & Holmlid, 2009, p. 1). 

Other researchers (Segelström & Holmlid, 2009; Segelström, 2009) have looked more closely 

at how service designers visualise research material. This research was based mainly on 

interviews with service designers and supports the idea that visualisations are important for 

the practice of service design by showing that visualisations are used  

• as communication tools,  
• to preserve empathy within the design team and  
• to make insights tangible (Segelström, 2009). 

It also showed that visualisation techniques are important for service designers and facilitate 

the early research stages of the design process (Segelström & Holmlid, 2009). The research 

by Segelström and Holmlid mainly cover the early stages of service design projects. The 

research presented in this thesis however, attempts to contribute knowledge about the later 

stages. Also considering Kimbell’s work, it is still unclear whether prototyping is a priority in 

service design and how it is practiced. This thesis also attempts to investigate whether 

prototyping really is part of the generic service design process and if so, how it is done. 

2.4 Prototyping 
A prototype is a “first or primitive form” and the word comes from the Greek word 

prototypos which is a compound of the word proto “first” and typos “impression” (Harper 

n.d.). The word has been used in many different contexts and disciplines and is used within 

design for various purposes. It is commonly believed that prototyping benefits the design 

process and output. Prototypes can identify problems early to save money (McCurdy et al., 

2006). Prototypes are said to be especially important when the design space is complex and 

fuzzy since clients and other stakeholders might have a hard time understanding the 

progression and usefulness of different activities in the design process without them. 

Tangible things, such as scenarios, visualisations and other representations provide security 

for stakeholders (Jégou & Manzini, 2008; Parker & Heapy, 2006); and facilitate 

communication (Erickson, 1995; Schrage, 2004; Segelström, 2009; Samalionis, 2009). In 

short, having some external representation provides a common reference point that allows 

stakeholders to collaborate and evaluate design suggestions.  
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In design, all prototypes are arguably part of a subset of representations, all of which are 

especially important in design fields that work with intangible objects, such as (partly) 

interaction design (Holmlid, 2007) and service design. Long before the term prototype was 

used in software development, where it has had big impact, it was used in a design context 

in the shape of architectural models to provide early and inexpensive insights into the 

impression of a building’s structure and in product and graphic design (Wong, 1992). As 

noted by Holmquist; “representations in interaction design rest on a foundation of practice 

developed in fields such as product design and graphic design.” (2005, p. 50). The word 

prototype also has different meanings in different disciplines and besides the more general 

meaning of the word as the most typical or representative instance of a category, it is also 

used in cognitive science and linguistics with a similar meaning to denote a graded 

categorisation mode. To understand the role and purpose of prototyping it is useful to look 

at the evolution of prototyping in one of the fields that has influenced the approach to 

service design; information systems and interaction design.  

2.4.1 A history of prototyping in information systems 
Before the introduction of the term interaction design in software development, knowledge 

about prototyping was mainly generated in the field of information systems and in 1982 

Naumann & Jenkins wrote: “[a] quiet revolution is taking place in the information systems 

industry. Trade publications, academic journals, and advertisements are filled with 

references to ‘prototyping’ for systems development.”  (Naumann & Jenkins, 1982, p. 29) and 

“[u]sers of these terms are each describing a nontraditional approach to systems 

development.” (ibid., p. 40). Prototyping at this point was something new and something 

different than the activities that had previously been associated with the development of 

information systems. 

In software development, research into prototyping started as an academic idea that was 

later spread to practice in a successful way (Budde & Züllighoven, 1992). The origin can be 

traced back to 1977 where the technique was introduced in pedagogical terms: “[i]n the 

prototype strategy, an initial and usually highly simplified prototype version of the system is 

designed, implemented, tested and brought into operation. Based on the experience gained 

in the operation of the first prototype, a revised requirement is established, and a second 

prototype designed and implemented.” (Bally et al., 1977, p. 23). The technique was 

presented and introduced as a complement to linear, loopy linear and plug-in strategies to 

software development. 

Later on, in 1986, prototyping had matured a bit. “During the past few years there has been 

an ever increasing awareness that a static paper description of a computer-based 

information system, however formally specified or rigorously defined, is far from adequate 

for communicating the dynamics of the situation.” (Mayhew & Dearnley, 1986, p. 481). 

During the 1980s the research questions concerning prototyping was mainly conceptual, 
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prototyping was researched from perspectives such as “How is prototyping related to more 

traditional approaches?“, “What are the types of prototyping?” and “How should one apply 

prototyping in different contexts?” (Ilvari & Karjalainen, 1989, p32). 

During this period there were also a number of attempts at categorising and classifying the 

different types of prototypes, mainly in regard to their purpose. Floyd (1984) suggested the 

three categories; exploratory, experimental, and evolutionary. These were later expanded 

and revised by Law (1985, in Mayhew & Dearnley, 1986) and by Mayhew & Dearnley (1986) 

using the tetrahedron shaped “PUSH” (Prototoyper, User, Software, Hardware) model of 

prototyping; see Figure 2a, with clear parallells to later work by Houde & Hill (1997) in 

Figure 2b. Mayhew & Dearnley noted that prototypes help make the assumptions behind 

prototypes explicit. Mayhew & Dearnley reported that practitioners had to ask themselves 

questions that “concerned the aim of building each prototype, the category it fell into, [and] 

the appropriateness of using particular types of prototypes at certain stages of systems 

development” (1986, p. 481). 

Prototyping has gradually formalised itself into a well-known practice after a lot of initial 

classification and framing, not to mention questioning of its usefulness and benefits. In the 

early 1990s, some of the initial enthusiasm had settled and it was believed that “[o]ver the 

past ten years, prototyping has developed from a buzzword to a valuable software 

construction concept within a general strategy for system development.”  (Budde & 

Züllighoven, 1992, p. 97). 

Most suggested classifications have been part of an attempt at classifying prototypes in 

themselves and not so much about classifying and categorising the approaches to-, or the 

activity of, prototyping. The first 20 years or so were mainly concerned with conceptualising 

the approach and many of the ideas from the earlier days of prototyping have survived into 

the new millennia (2000). The main concern have perhaps been with the concept of fidelity, 

Figure 2: a: the push model, adapted from (Mayhew & Dearnley, 1986); b: a model of what 
prototypes prototype, suggested by (Houde & Hill, 1997). 
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where no clear concensus exist even today  (McCurdy et al., 2006). In all though, knowledge 

about prototyping appears to have withstood both time and academic scrutiny. Also the 

practice and application of the knowledge has survived and is now firmly rooted in the 

approaches utilised by software designers.  

New techniques and approaches were continuously developed after the initial introduction 

of prototyping in the field. Techniques like rapid prototyping (Zelkowitz, 1980) and paper 

prototyping (Ehn & Kyng, 1992) were quite quickly developed. These are techniques that laid 

the foundation for more recent prototyping approaches and methods which largely 

influence service design. Finding a prototyping process or approach that is specific for 

service design however has not been done yet. However, it is interesting to look at what 

attempts have been made and what they encompass.  

2.4.2 Prototyping in service design 
Though prototyping is recognised as an important part of most design disciplines, it might 

be even more important for service design. Reasons for this are the attributes of services as 

design objects (i.e. intangibility, heterogeneity, inseparability, and perishability). The core of 

the problem is shared with all disciplines that ultimately try to design for human 

experiences “as they are not only intangible but also inherently unique and personal” (Voss 

& Zomerdijk, 2007, p.22). Also in actual delivery of services there is a problem of 

intangibility, since it is not always obvious that a service is being delivered e.g. roads, traffic 

signs, taxes, and so on. In service design this problem is approached through service 

evidencing – providing evidence that the service is being delivered, or has been delivered 

(Shostack, 1982). As we have already seen, services are also pluralistic in the sense that more 

than one touchpoint or service moment generally is the object of design. This has 

implications for how services theoretically should be prototyped to deal with the complexity 

of services, and for how people should be included in prototyping practice. “While ‘scaling 

up’, Service Design is also ‘reaching out’ and ‘deepening in’; this means that when both the 

complexity of challenges and the objects of design become larger, design needs to 

collaborate with a wider number of stakeholders and professions, but also to work ‘within’ 

service organisations and users communities to provide tools and modes to deal with 

change and complexity on a daily basis.” (Sangiorgi, 2009, p. 415). Prototyping approaches 

are part of the tools and modes that service design can offer service organisations and 

companies to deal with this complexity. 

Prototyping seems to be little known within service management and marketing. In the 

book by Hollins and Hollins (1991), concerning the management of design in services, very 

little is mentioned about prototyping and the role of prototypes; prototyping is mentioned 

in passing as part of the implementation stage. Naturally there are many areas in such a 

young discipline as service design where research is missing. So far, knowledge generated in 

the service design community about the activities in service design has focused on a number 
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of different areas. Going through service design literature Blomkvist et al. (2010) cited 66 

sources of mainly peer-reviewed material early 2010. None of the sources explicitly 

concerned implementation or prototyping of services. Instead, the research made in the 

field mainly focus on earlier stages, involvement strategies and idea generation. Research 

about the later stages of service design is sparser and service prototyping is one area where 

research is missing. 

Though the potential in service prototyping has been mentioned, the actual practice is yet 

to be revealed.  “Although methods for expressing important characteristics of a service have 

been widely used, the understanding of how these can be used to prototype services is 

lacking. It is often stated that prototyping a service experience could potentially contribute 

to higher quality services, more well-directed service engineering processes, etc.” (Holmlid & 

Evenson, 2007, p. 1). Prominent service marketing and management researchers at the 

Arizona State University’s centre for Services Leadership have compiled a list of 10 

interdisciplinary research priorities (Ostrom, et al., 2010), where two of the priorities were; 

• stimulating service innovation and 
• enhancing service design. 

According to the text, one important topic for stimulating service innovation is “[u]sing 

modelling and service simulation to enhance service innovation” and the author Haluk 

Demirkan claimed that most companies still are stuck with the “invention model” of 

innovation, “centered on structured, bricks-and-mortar product development processes and 

platforms” (ibid., p. 15). When it comes to enhancing service design, Mary Jo Bitner 

specifically pointed out service prototyping as one of the areas where research is needed“/…/ 

to deepen and creatively expand knowledge of design methods and tools, such as service 

blueprinting, service prototyping, and service simulation models, variations of which have 

been developed within several disciplines” (2010, p. 18). Prototyping and simulation can thus 

be considered areas where more knowledge is needed to enhance service design and 

innovation. Some of that knowledge can be found in other disciplines with similar aims, and 

this topic will be revisited in Study 2 in this thesis, contributing additional knowledge to the 

area. 

2.4.3 Early attempts to frame and define service prototyping  
Some rudimentary definitions of service prototyping exist, like the one suggested on the 

online repository for Service design tools (2009), a project aimed at identifying 

communication tools for design processes in complex systems: “[service prototyping is a 

tool] for testing the service by observing the interaction of the user with a prototype of the 

service put in the place, situation and condition where the service will actually exist.” The 

same definition is basically reproduced in academic reports from the project but adds that: 

“[t]he difference between this kind of simulation and all the others is the attention paid to 
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the external factors that could interfere with the service delivery, factors that have a great 

impact on the user experience.” (Diana et al., 2009, p. 8) In essence, this definition implies 

that that any prototype that is tested in the intended “place, situation and condition” is a 

service prototype. The data behind the work was collected via several case studies, existing 

literature and interviews with designers and academics, and focused mainly on different 

types of visualisations.  

Another description focuses more on the emotional impact and the business side of service 

prototypes. According to Jeneanne Rae (2007) from an innovation management viewpoint, 

service prototyping helps in gaining a competitive advantage and reduce risk. She has also 

said that:  “[g]ood service prototypes appeal to the emotions and avoid drawing attention to 

features, costs, and applications that can clutter the conversation and derail the excitement 

factor. Storytelling, vignettes, cartoons, amateur videos—all are low-budget tools that 

bypass the intellectual ‘gristmill’ and go straight to the heart.” (Rae, 2007). 

The exact meaning of service prototyping is not mentioned by Rae, though it is described as 

a collaborative, explorative, iterative and open-ended activity. Miettinen (2009) exemplifies 

a quite different approach to service prototyping. In her work she has stated that; “[s]ervices 

are usually prototyped through scenario-building and role-playing.” (p. 4512) and in the 

specific case she described, prototyping was also placed in a real-life environment. The 

actual process and meaning in Miettinen (2009), about what service prototyping is meant to 

imply is unclear though, and the question remains what service design practitioners do to 

prototype services. In conclusion to this section it is clear that service prototyping has been 

described in a variety of ways and is mentioned in academic literature as an area that needs 

more investigation. 

2.5 Approach and purpose of the thesis 
It is important for two reasons that this research is grounded in design practice. First of all 

the connection to the practicing community is close, as it is in many design disciplines. 

Secondly, and perhaps more importantly, the field is young and very little is actually known 

about what it means to be a service designer and about the activities associated with 

prototyping services in particular. The mistake of not paying thorough attention to the 

practice of design, and basing research on assumptions that have not been properly 

grounded in practice, has been made in the past; “one reason why HCI research (aimed at 

supporting design practice) has not (always) been successful is that it has not been grounded 

in and guided by a sufficient understanding and acceptance of the nature of design practice” 

(Stolterman, 2008, p. 56). According to Stolterman, this led to a situation where methods 

and techniques were borrowed in from other fields that were not appropriate for design 

practice “even though they may be successful in their respective ‘home’ fields or in research 

settings.” (ibid.) It has however also been claimed that “the development of [service design] 

seems to be mainly driven by and through a reflection on what practitioners do. This results 
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in a strong emphasis on methodologies, with less focus on the development of foundational 

theoretical frameworks.” (Sangiorgi, 2009, p. 418.) This quote might seem to counter the 

argument that we lack an understanding of what service design practice is but the 

assumptions about practice is mainly based on practitioners’ own accounts of how they 

work. At the moment there are a lot of assumptions about what service design is and how it 

is practiced. Critical examinations of those assumptions are scarce and should arguably 

come from design researchers, and not from the practitioners themselves.  

To find out what service prototyping is, a number of different approaches can be imagined. 

A common characterisation of design research is to divide it into research about design, 

research in design and research through design (Frayling, 1993). The research presented here 

is part of a larger attempt to map out the practice of service prototyping, mainly focusing on 

research about design. In this case that means that the research is focused on interviews 

with- and observations of -practicing service designers. The research mainly aims at 

describing prototyping through the words of design practitioners, revealing their own 

conceptions of service prototyping. Various approaches have been used. Study 1 was based 

on a literature overview while Study 2 and 3 mainly used the same interview material as data 

source, Study 4 was a result of a communication analysis of recorded material from design 

meetings, and finally Study 5 mainly used interviews with designers to figure out a process 

for developing an evaluation tool for service prototypes. This means that in large parts, the 

aim of the research from Study 1-4 is descriptive – it is to describe what service prototyping 

is, not to generate new approaches or methods primarily. Study 5 however can be seen as 

more of a normative approach where a process is suggested.  

The thesis will result in an early description of what service prototyping is from a theoretical 

and practical stand-point. The guiding question throughout the research process has been 

how to represent service experiences holistically. The thought that this should be possible 

for service prototyping finds ground in claims that service designers work with complete 

service experiences and arguments e.g. that an approach from a service design perspective 

would see all “interfaces or ‘touchpoints’ with the customer (or the end user) as something 

to be thought of holistically, and it would seek to offer an intentionally-designed experience 

of the organization.” (Kimbell, 2009c, p. 2-3). If this is the case, then prototyping should 

offer insights into experiences that reflect all, or as much as possible, of the parts of a service 

– whatever they may be.  

The individual contributions of the studies in this thesis should answer different questions 

that relate directly to this overarching goal. The literature study (1) should provide an 

understanding of knowledge generated about prototyping and a framework of service 

prototyping perspectives that help conceptualise the field. The interview studies (2 and 3) 

should reveal what service prototyping is according to service designers and how service 

designers say they involve different stakeholders that affect, and is effected by, the service 
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experience. A closer look at how service experiences are used in design communication 

(Study 4) should contribute knowledge about the structure of such contributions and what 

role previous service experiences plays in design teams. The last study (5) reports from a case 

that provides insights about how to measure the impact of service prototypes. The aim is 

that this should result in a better understanding of service prototyping and by doing so, 

suggest ways of improving the practice. Based on those improvements, a new process that 

captures a large part of the complete service experience should be possible to generate. The 

studies are based on papers that have been published elsewhere and then re-written to 

better fit the purpose and content of this thesis. 

This thesis mainly concerns service design as practiced by consultants that depend on 

different clients to get funding and projects to work with. This excludes the practice of 

government funded, many times academically and research oriented, service design. It also 

excludes other types of research organisations and their preconditions and motivations for 

doing service design. The focus on service design as practiced by consultants does however 

not exclude projects that are paid for by public organisations, as long as the consultancy is 

not completely supported by such organisations. The difference is whether the consultancy 

depends on constantly signing new deals with different actors to be able to continue their 

work. This group is especially interesting since they many times do not have a voice of their 

own in academic contexts, while other approaches many times have channels to 

communicate their insights. These insights however, arise under different and less pressing 

circumstances that many times allow them to experiment and explore different aspects of 

their field to a larger extent. 

The results and ideas in the thesis are mainly intended to be useful for two categories of 

audiences; service design researchers and service design practitioners. For researchers this 

thesis adds a piece to the puzzle of what service design is and can be used as a basis for 

further investigations into more specific areas of service design. I also complements much of 

the existing research about service design in the sense that later stages of service design is 

covered  and that it is  based to some extent on reports by actual design practitioners. For 

academics, the thesis can also be used to inspire and inform choices when it comes to the 

teaching of service design. For service design practitioners the thesis might have less to offer 

but can be used both as a starting point for discussions as well as a suggestion for how to 

approach prototyping in their projects. Study 5 will also have a specific focus on developing a 

tool that can be used by practitioners that want to evaluate service prototypes and be able to 

show the benefit of prototyping. Secondary audiences include design researchers in other 

disciplines and researchers from service marketing and management. Design researchers 

might be interested in the framework that will be suggested in Study 1, which is also further 

developed in the Discussion chapter (9.1) of the thesis. Service researchers is another 

category that might be interested in general findings and knowledge about the working 

ways within the more and more significant and influential discipline of service design. 
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3 Method 

The different studies in this thesis reveal knowledge related to the individual research 

questions. Each sub-chapter in this chapter describe the approach and method utilised in a 

study. Through five different excavations in the service design landscape this will help us 

gradually arrive at a first distinct and specific prototyping process for service design.  

Study 1 takes a look at the existing body of literature about prototyping generated mainly in 

the systems design field. This is motivated by trends and developments in the design field. 

The aim is to conceptualise contemporary prototyping, make knowledge about prototyping 

explicit, and to build a firm ground for further research about prototyping in new disciplines 

such as service design. It does so by identifying a framework of perspectives for prototyping 

that reveal what the existing toolbox of prototyping contains based on a literature overview. 

Going through published literature from the early 1980s and onward, the framework is 

constructed. Study 2 contributes knowledge about design practice. It focuses on practicing 

service designers and their conceptions of what service prototyping is. The main data source 

for the study is in-depth interviews with 6 service designers from some well-known 

agencies. The designers answer questions about how and why they prototype services, what 

the main challenges for service prototyping are, what techniques they use, and the scope of 

their prototypes. Study 3 uses the same interview material to reveal what designers say they 

do to involve different stakeholders in the process of prototyping services. The study focuses 

on the questions of “who is involved in creating prototypes”, “who evaluates the prototype” 

and how “the clients [of the design agencies] are involved”. The study makes a distinction 

between different types of involvement based on previous literature which characterise 

different roles and perspectives on inclusion in design.  

Study 4 shows how designers deal with previous service experiences in design 

communication to complement other representations, such as prototypes. It does so by 

showing how these experiences are introduced in discussions between stakeholders in 

design communication. Most research in other fields has concerned how surface properties 

of exemplars have been incorporated in current designs, but services are different from most 
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other design disciplines in regard to material. The study expands our knowledge about 

exemplars by a study of material from recordings and observations of design meetings. 

Study 5 finally is a study that takes a closer look at how the impact of a service prototype on 

the service experience can be measured. This study shows what a process for generating a 

questionnaire can look like and what the benefits of the approach are. The service is 

healthcare that is provided from an emergency ward. The prototype is located in the waiting 

room where people register, pay, and wait to get treatment. The question is whether the 

experience of visiting the waiting room can be manipulated in line with the intentions of 

the designers that design the prototype, and if the designers themselves can be made more 

aware of their own assumptions about what they can affect. 

Each of the studies will also address a specific research question, or part of a research 

question. The individual questions and corresponding chapters is outlined below. The 

following sections will explain the methods used in each study in more detail. 

3.1 Existing conceptualisations of prototyping and prototypes 

This study will answer the research question: what does design research say about 

prototyping and prototypes? The study is presented in chapter 4. 

3.2 Service prototyping according to service design practitioners 

This study will answer the question: what is service prototyping according to practitioners? 

The study will examine definitions, purposes, challenges, and approaches reported by 

service design practitioners. The study can be found in chapter 5. 

3.3 Inclusion in service prototyping 

This study will contribute to the previous study and the question of what service 

prototyping is. It will focus on the issue of inclusion and co-creation and how that is done 

by practicing service designers. The study is presented in chapter 6. 

3.4 Communicating service experiences during design meetings 

This study looks at how previous service experiences are used in design communication and 

will answer the question: how are prototypical experiences incorporated in design 

communication? The study is presented in chapter 7. 

3.5 Developing a tool for measuring service prototype experiences 

The last study answers the question: how can service prototypes be evaluated? The study is 

located in chapter 8. The last research question is: how can research improve service 

prototyping? This question will be addressed in the discussion, chapter 9, where the 
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question of how existing knowledge about prototyping can support prototyping in service 

design is also considered. 

3.1 Literature study 
Study 3 is the result of a literature study aimed at forming a basis for further research on 

prototyping services. The study took a paper by the organizing committee of the Working 

Conference on Prototyping, in the early 1980s (Floyd, 1984) as starting point. By following 

references to and from that paper, a total of 30 research papers were read that was 

considered relevant in the pursuit of identifying a framework of prototyping perspectives. 

Most papers were published in information systems and related fields. The central themes 

that concern the practice of prototyping and are repeated in design literature are the basis 

for the framework. The perspectives will not be presented in any specific order and the 

resulting framework will be compared to existing frameworks such as Houde & Hill’s (1997), 

based on what prototypes prototype, and Lim & Stolterman’s (2008) framework outlining 

the anatomy of prototypes. The framework can be used as a basis for continued research 

and development of prototyping, as it summarizes some of the more prevalent perspectives. 

3.2 Interviews 
The interview studies (2 and 3) reveal what service prototyping is according to service 

designers and how service designers say they involve all the different stakeholders that 

effect, and are affected by, the service experience. The studies used an interview approach 

where practicing service designers were contacted during the fall of 2009 and winter 

2009/2010. At this point there were not many consultancies that claimed to work with 

service design so the process of choosing participants for the study was framed by this 

situation. The studies are based on 6 interviews. 4 of those had been contacted and 

interviewed in an earlier project (see Segelström, 2009; Segelström & Holmlid, 2009). In 

total 7 interviews were carried out with design practitioners. The first interview was a pilot 

that lead to changes in the interview questions and was thus excluded from the final data 

set. Design agencies that say they work exclusively or mainly with service design were 

prioritised, though one of the respondents only partially worked with service design. Their 

backgrounds and level of experience within the field of service design varied. The 

backgrounds of the informants can be seen in Table 1, where some additional information 

can be found as well. The service designers were based in the Nordic countries (2), USA (2), 

and The Netherlands (2). The shortest interview was 35 minutes long, and the longest one 

took 105 minutes. The average interview was about 74 minutes long and all the interviews 

were conducted via telephone (2), or Skype (4). 

The informants were not informed before the interviews that the topic would be 

prototyping and the interviews started with some more general questions about their 

backgrounds, typical processes and idea generation. After that 25 questions were used to 
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collect data in a semi-structured way. For informants that had not been interviewed before, 

4 additional questions were asked. The interview guide can be found as Appendix C. 

Table 1: Regions and backgrounds of the informants. 

 Region of operation  Educational background Professional background 

1 Nordic Industrial and Interaction 

design 

Interaction and Service 

design 

2 Nordic Industrial design/ Art school Design strategy 

3 USA Journalism Interaction design/ 

Marketing 

4 The Netherlands Software engineering  Mobile marketing 

5 The Netherlands Photography/ 

Communication 

Marketing/ Business 

strategy 

6 USA Interaction design/ Media Web design/Art director 

3.3 Analysing objectives, approaches, and techniques 
for inclusion 

A framework for analysing how stakeholders were included in design projects, as described 

by the informants in Study 3, was used. To describe and understand the way that the 

informants in the research say they involve stakeholders, Holmlid (2009) and Sanders (2008; 

2006) were used to provide a conceptualisation of inclusion in design. Holmlid (2009) 

suggested that what separates the different ways of including stakeholders in the design 

process are the objectives, approaches and techniques utilised by the designers.  

3.3.1 Objectives 
The objectives of designers reside on a strategic level which influences all other decisions in 

projects. For instance, design agencies might consider democratic motivations and flat 

power hierarchies as their main motivator in co-creation. Holmlid (2009) calls such 

objectives emancipative. As it is in the participatory design literature, there are typical 

expressions of emancipative objectives in service design literature. “No, design is not serving 

people today. Design is serving markets, not people. Design is serving the needs of 

companies, not people. And as a result, consumerism is out of bounds.” (Sanders, 2006, p.28) 

Another example can be found in the working definition of co-design from DEMOS2; “[c]o-

design shifts power to the process, creating a framework that defines and maintains the 
                                                           
2 A British think tank working with inclusive methods to influence policy-making. 
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necessary balance of rights and freedoms between participants. There is equality of 

legitimacy and value in inputs from all those involved, whether suggestions entail large- or 

small-scale changes. This combination of controlled abrogation of power by those with 

whom it usually rests, and the concomitant empowerment of those in a traditional ‘client’ 

role, serves to create a sense of collective ownership.” (Bradwell & Marr, 2008, p. 17) 

This is also where Sanders’ (2006) distinction between users as partners and users as 

subjects come in. This research does not view this as a dichotomy where stakeholders must 

be either or. Most of the time there are probably many different degrees of involvement and 

different ways of involvement within companies and within projects. Users (or customers) 

that are incorporated as long-lasting active co-creators in design are an expression of an 

emancipative view of partnership. If on the other hand the main assumption is that design is 

best done by designers, and users should be left with the role of reactive informants that is 

an expression of a certain strategic mind-set. These objectives also affect the approaches 

used on a tactical level. 

3.3.2 Approaches 
Cooperative and non-cooperative approaches can thus be the result of different objectives. 

The approaches reveal themselves in the activities carried out by design agencies on a 

tactical level. An expression of a cooperative approach can be look like this: future dementia 

care should include the experiences of people with dementia and their families by ensuring 

“… [they] are not just listened to, but are fully engaged with the design and delivery of 

services to secure improved outcomes.”  (Tan & Szebeko, 2009, p. 190)  

Many different texts have been published displaying various kinds of cooperative 

approaches in service design projects. Most notably perhaps the two do/think tanks RED3 

and DEMOS, which have contributed to applied research of methods and strategies for 

participation (Vanstone & Winhall, 2006; Bradwell & Marr, 2008; Burns & Winhall, 2006; 

Burns et al, 2006; Parker & Heapy, 2006). Most examples like these, of high level cooperative 

approaches come from public sector or research projects. Another manifestation of the 

approaches is of course the techniques utilised by designers.  

3.3.3 Techniques 
When looking through the eyes of co-creation the different techniques of involvement used 

on an operative level is interesting. One such trend is design techniques with a number of 

different outputs, one being research related to the bigger trend of co-creation (Raijmakers 

et al., 2009; Kronqvist & Korhonen, 2008; Blomkvist & Holmlid, 2009; Miller & Hamilton, 

2008; Keitsch, et al., 2010). Han (2010), in her dissertation, discussed why service design is 

                                                           
3  A ”do tank” set up by the British design council that conducted projects between 2004 and 2006 using design as 

driver for innovation.   
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suitable for collaborative approaches and the extent to which users are involved in service 

design projects. “The user-centred nature of service systems provided a suitable 

environment for designers to experiment with tools and techniques generated in areas such 

as Experience Design, Emotional Design, and Design Ethnography with service users in a 

real world context. Traditional design techniques such as visual narratives, story-telling and 

modelling, together with new methods such as role-playing and body-storming, become 

important means to help both users and the design team to easily engage with each other in 

generating and testing ideas for future scenarios” (Han, 2010, p. 38).  

This study (3) will reveal what techniques service designers say they use in the later stages of 

the design process. This will allow us to make an assessment of the ability to include people 

in service prototyping. 

3.4 Communication analysis  
A closer look at how service experiences are used in design communication (Study 4) should 

contribute knowledge about the structure of such contributions and what role the 

experience of services plays in design teams. To understand communication in design one 

can find support in Clark’s notion of common ground (Clark, 1996). In Clark’s vocabulary, 

design is a joint activity and as such it is inseparable from communication. Like all joint 

activities, design is goal oriented which means that the participants are trying to achieve 

both private and public goals on different levels. To do so, the design team must coordinate 

their activities and the accumulated knowledge that they have in common. In each given 

moment the participants in a joint activity brings previous information that partly converge 

with the information of other participants, e.g. information about previous experiences. 

This shared information consists of mutual knowledge, beliefs, and assumptions, and those 

are the constituent parts of common ground (Clark & Brennan, 1995).  

The initial common ground in a design project is the collective understanding of the 

information the participants share, and as the project progress they accumulate more and 

more public events that are separately remembered as annotated records and more abstract 

outline records by the participants. External representations such as the design 

documentation or prototypes are also useful to understand the current state of a shared 

activity. To collaborate effectively in a design process, participants need to be able to make 

references to prototypes and other items (e.g. boundary objects). So, common ground allows 

participants of a joint activity to coordinate their actions based on their shared information 

about various representations and other events. This also means that what is not part of 

common ground, cannot be used to coordinate joint activities. Such representations must 

first be grounded (Clark & Brennan, 1995) to be accessible.  

Grounding refers to the process of adding information to common ground. During 

collaboration and communication people use different grounding strategies depending on 
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the purpose, which is usually established collectively. If the purpose is to design something, 

grounding will happen in a special way that serves that purpose. To analyse actual 

communication between members of a design team, this framework can be used to 

understand better what is going on in the collected data. First, one must then transcribe the 

material to make it more available to analysis. Transcription is the transfer of speech into 

writing to study the structure, form and content of communication. The transcripts and 

notations were made in line with guidelines suggested by Linell (1994), which divides 

transcriptions into three levels depending on how the text should be analysed. The third, 

and least detailed level, has been applied in this paper which means that syntax and 

punctuation are used in line with regular writing conventions and things like mistakes, 

hesitations, repetitions, and so on are ignored. This level serves the purpose of revealing and 

analysing cognitive content (Linell, 1994). 

When the material is transcribed it will be easier to find trends and recurring patterns of 

communication in the material. The different communicative techniques employed by the 

participants, such as argumentations, behaviours, and terminology, become clearer and as 

the analysis continues it is possible to say something about how different situations are 

handled in the studied activity.  

With the overarching goal of identifying origin, structure and purpose for incorporating 

previous service experiences in design communication we looked at the communication in 

two service design projects. Observations and audio recordings from projects at the Swedish 

Customs and the National Meteorological Institution (SMHI) were analysed. 

Communication within the design teams was analysed using theories from communication 

analysis. A total of 454 minutes of audio recordings, collected during 4 separate design 

meetings, was the core data source. A total of fourteen people, ranging from company staff 

to trained designers and developers, participated on different occasions. The meetings were 

held via conference calls and/or video conference calls, which made visual communication 

difficult or impossible. We did not take part in any way during the meetings but the 

participants were aware that we recorded their sessions.  

3.4.1 Service concept 
Study 4 will also use the theoretical foundation of service concepts to analyse and describe 

what goes on in the transcribed material. A service concept is an abstract construct, a shared 

understanding of the service that is being designed. A service concept has been described as: 

“the general description of the offering and the elements which communicate the service 

itself (service brand, identity and mood); these elements are translated in the particular 

aesthetic of the interaction stream (service encounters) and in the peculiar characteristics of 

the service evidences, like tools, environments, etc. or in the proprietary script of the 

interaction/dialogue with the service operators.” (Maffei et al., 2005; p. 7) 
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Exemplars provide information about other services’ interaction streams and characteristics 

that makes it easier to align the service with customer needs and expectations. As a tool in 

the design of services, it has been suggested that the service concept can 1) be the link 

between business strategy and service design and 2) that it can be used to measure the 

financial performance of a service (in Goldstein et al., 2002). Agreeing on a service concept is 

an important part of service design which allows the business strategy of an organisation to 

be aligned with the needs of customers. 

An analytical model of the service concept, seen in Figure 3, has four dimensions – how, 

what, strategic intent and customer. The concept is represented in the minds of designers 

and managers, but also the customers have certain expectations and needs associated with 

their understanding of the service. The what of the service concept roughly relates to the 

impression of a service as a whole, while the how is related to the way the service is 

delivered. In this study we will also look at the service concept as a way of explaining what 

goes on in discourse during actual, situated design practice. 

3.5 Case study 
The last study (5) reports from a case that should provide insights about how to measure the 

impact of service prototypes. A process for developing a tool that can be used by design 

practitioners to evaluate the successfulness of their service prototype, in a specific service 

category is suggested. This study is based on a project where a service design agency in 

Sweden worked with a big hospital to improve (in ways that will be specified later on), the 

emergency ward waiting room. Our role as researchers in this project was as a third party – 

we did not take part in the design activities. The hospital had already been planning to make 

changes to the existing waiting room at the emergency ward for adults. Hence it was agreed 

that in the first phase, the design agency would do a short research study leading up to a 

number of recommendations for the emergency ward. After this phase there were some 

negotiations with the hospital and the second part of the project, which was supposed to be 

a prototyping phase, was delayed. This meant that when the project got started again, too 

Figure 3: The service concept (adapted from Goldstein et al., 2002) 
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much time had passed and the designers needed to do another, short research effort. This 

lead to some re-evaluations of previous decisions and highlighting of other problems and 

solutions. The progression of the project was followed by continuous updates in the shape 

of design documentation, notes from meetings, and email conversations. In total, 3 

interviews with 2 different designers were conducted. 1 interview was conducted after the 

first research phase. A presentation the designers had held for the hospital was sent to us 

after the interview. The same designer was then interviewed after the next research phase 

when also another designer was interviewed. The interviews only had one purpose; 

revealing the designers’ assumptions about the prototype, problems and solutions. The 

format of the interviews were thus open but started with questions about problems, what 

they wanted to do (i.e. to prototype), and finally what parts of the prototype that would 

achieve their goals. 

3.5.1 Categorising the service 
Study 5 was more “applied” than the other studies, and concerned a specific type of service. 

To be explicit about what service was intended, and in what kind of service context it can be 

used, we used existing categories suggested in the literature and tried to build up a new 

categorisation hierarchy to support our understanding of the service. The first question was 

adapted from Kimbell (2009) and concerned where the service takes place. The answer to 

this can be either that the service is location oriented or location independent.  

The second question depends on the answer to this question, but for location oriented 

services – which poses specific challenges for service designers – the framework of Bitner 

(1992), explaining the factors that affect the service experience in a servicescape was used. 

This meant that the next step was to decide whether the service was a self-service, 

interpersonal, or remote service. This depends on who performs actions in the servicescape 

(customers or employees) and what the important stakeholders are. In self-service domains 

like movie theatres, amusement parks, and ATM’s, the customer mainly performs actions. 

Service domains like hotels, hair salons, and hospitals are interpersonal, in the sense that 

both customers and employees perform actions. In remote services the employees perform 

actions. This can be domains like insurance companies, utility, and professional services.  

Figure 4: The service category relevant for this study is marked by a circle. 
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In addition, depending on how complex the service is, it can be categorised as elaborate or 

lean. This will also have an impact on design decisions and scope of the design project. For 

location independent services we probably need to pose other questions, but so far research 

about what they are is missing. Based on the suggested classification, Figure 4 shows the 

kind of service this case concerned. 
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4 Study 1 – Existing conceptualisations of 
prototyping and prototypes 

This chapter is based on the paper Existing prototyping framework: considerations for 

service design, accepted to Nordic Design Research Conference, NorDes 2011 (Blomkvist & 

Holmlid, 2011). 

4.1 Introduction 
With new design disciplines that challenge the borders of design practice and inquiry comes 

new possibilities for prototyping techniques and approaches. The basis for such an 

evolution is a firm understanding of the existing knowledge generated in design and the 

challenges posed by new design disciplines, such as service design. This study identifies a 

framework of perspectives for prototyping to reveal what the existing toolbox of 

prototyping contains based on a literature overview. The study builds up a framework based 

on a literature study of 30 sources, mainly from the field of information- and interaction 

design. More on the method used in this study can be found in the Method chapter (3.1). The 

framework is constructed using the following perspectives; purpose, fidelity, audience, 

position in the process, technique, and representation. These perspectives make knowledge 

about prototyping explicit and summarise contemporary approaches. 

4.2 Theoretical framework 
A large body of knowledge concerning prototyping in design has been developed over the 

years. Research has been published in a number of different fields, highlighting various 

perspectives and frameworks. The research presented here takes a paper from the 

organizing committee of the Working Conference on Prototyping, in the early 1980s (Floyd, 
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1984), as a starting point for a literature study. The aim of the study is to identify a 

framework of perspectives for prototyping and to see what the existing toolbox of 

prototyping contains. 

An overall trend in contemporary design is that increased focus is put on experiences, 

contexts, and social interactions (see chapter 2.1). In parallel, design disciplines and the 

associated tools and methods, are constantly changing and evolving. In service design, for 

instance, the scope of design is changing; both by involving more stakeholders in the design 

process, and by an increasing complexity due to the intangible design material, multiple 

interaction channels, and so on. This means that prototyping challenges arise that need to 

be met by the existing tools and design methods, or perhaps that new approaches emerge, or 

need to be developed. The study is intended to make assumptions explicit about the benefits 

and boundaries of prototyping, by highlighting existing concepts and perspectives. The 30 

sources were selected mainly from Information Systems, Interaction Design and related 

fields, and were used to generate the framework of different perspectives on prototyping. 

The resulting framework will be presented alongside a description of prototyping, to 

uncover strengths and weaknesses when adopting or transferring existing approaches, 

techniques and perspectives to other or emerging disciplines.  

4.2.1 Prototyping Vocabulary 
When trying to make knowledge explicit, the conceptualisation and terminology is 

important. Definitions of “prototype” and “prototyping” vary of course, not the least since it 

means different things in different design domains such as architecture, graphic design and 

fashion (Beaudouin-Lafon & Mackay, 2007). Some consensus can however be identified in a 

number of central constituents that recur in the literature. Most definitions, be they formal 

or informal, mention prototypes as representations, embodiments or manifestations. What 

they represent is commonly said to be ideas, described as hypotheses or assumptions about 

the future. A third element of most definitions is that it must be possible to test the ideas 

that the prototype represent, i.e. to evaluate the degree to which the prototype succeeds to 

meet specified criteria. 

Based on the literature it was clear that many times the act of prototyping and the actual 

prototypes are not explicitly separated, leaving some confusion about what the papers 

actually address. Prototyping should be viewed as an activity or a mind-set utilized by 

designers. One way to define prototyping is to simply refer to a discrete part of the design 

process, (see e.g. Floyd, 1984), commonly called prototyping, conceptualisation or ideation. 

Prototypes on the other hand are the representations of ideas and the artefacts that 

designers use when prototyping. Some attempts have been made also to clarify the relation 

to other tools in the design process, such as (Holmquist, 2005) who claim that Prototypes 

have the functionality but not the appearance of the finished product. Mock-ups, on the 

other hand, have appearance but not functionality, while representations include both kinds 
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(ibid.). No distinction between mock-ups and prototypes will be made in this study, but all 

prototypes are considered representations (or e.g. manifestations). As representations they 

are also considered as specific types of visualisations with a certain purposes. A distinction 

will be made between prototypes and the activity of prototyping. 

4.3 Prototype perspectives 
When it comes to prototypes, one of the most rigorous classifications has been made by Lim 

et al. (2008) using the metaphor of filters as one dimension and manifestations of design 
ideas as the other dimension of what they call the anatomy of prototypes. Figure 5 is a 

visualisation of the components and the relations in the anatomy suggested by (Lim et al., 

2008). In their conception of prototypes, parts of the whole idea are filtered through to 

allow different aspects of the design to manifest in the tangible prototype. Doing so allows 

for the different aspects to be explored or tested. This conception is a helpful expression of 

what makes prototypes important in design. It illustrates how, when you start building, the 

idea is refined, corrected and developed (or refused), based on how the manifestation talks 

back (Schön, 1983) at different levels. There are however different types of prototypes and 

varying purposes that accompany the different prototypes. 

A categorisation of prototype perspectives in interactive systems can be found in 

Beaudouin-Lafon & Mackay (2007). Their proposed dimensions of prototypes were;  

• representation, describing what kind of prototype and what form  
• precision, referring to the level of detail in the prototype’s representation 
• interactivity, describing the level of interactivity available to users, and 

Figure 5: Prototype dimensions in relation to design idea 
(interpreted from Lim et al., 2008) 
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• evolution, that looks at the whole expected life cycle of the prototype. 

Another way of classifying prototypes is to divide them according to what they, in their role 

as prototypes, represent (i.e. what prototypes prototype). Houde & Hill (1997) suggests that 

designers mainly use prototypes to address one of the three dimensions; look and feel, role, 

or implementation. Integrated prototypes can also be utilized to explore a balance of aspects 

between all three dimensions. In the framework suggested by Lim et al. the look and feel 

dimension would be ordered under manifestations, while the two other dimensions – role 

and implementation – would correspond to filter properties.  

4.4 Prototyping framework 
The constituents of the framework are the result of the literature study and the central 

themes that concern prototypes and the practice of prototyping that are repeated there. The 

framework will function as a context for the following sections where service attributes and 

service prototyping challenges are contrasted with the framework, followed by a discussion 

pointing to some interesting future areas of inquiry. 

The perspectives are not mutually exclusive. Rather, they are interdependent and of 

different levels of importance to different practices of design. In practice, there are always 

constraints of different kinds such as budget, scope, and time, which influence the practical 

possibilities of prototyping and prototypes. The perspectives in the framework are; purpose, 

fidelity, audience, position in process, technique, representation. A representation of the 

framework can be seen in Figure 6.  

The smallest piece of the pyramid, at the top of the framework visualisation represents the 

prototype. It is governed by representation – what it actually looks like, what information it 

Figure 6: The framework of perspectives on prototyping and prototypes. 
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contains, what it weights, it’s colour, what it is made of in terms of material and other 

perceivable aspects, and what roles are represented in it. All these aspects can also be 

represented in various levels of fidelity. Below the prototype level is the activity level, 

representing how the prototype is used and what prototyping technique is used. This level, 

in turn, is built on the stakeholder level, representing the different viewpoints that an 

audience can have. The audience of the prototype needs to understand the technique and 

the representation, thus influencing both the activity and prototype level. The audience will 

also change with both time and purpose. The purpose will be different depending on where 

in the process the prototyping activities take place. The purpose for prototyping will affect 

which stakeholders to involve, what prototyping activities to conduct and how the 

prototype is represented. The parts of the framework will be introduced from the bottom 

up, and discussed more extensively in the following sections.  

4.4.1 Position in Process 
As stated earlier, prototyping is sometimes defined as the activities performed during a 

specific part of the design process (Floyd, 1984). In that sense, prototyping can be seen as an 

approach or mind-set rather than a set of tools or activities. It can also be interpreted as an 

event that happens at a particular time in the process, following a research phase and 

possibly a phase of idea generation, and preceding the implementation phase.  

Most methods developed to represent and visualize in design can be used for prototyping. 

Sketching is one such method that in many ways resembles prototyping. What separates 

them can roughly be said to be the position in the process (Buxton, 2007). Early on, 

sketching is a quick and inexpensive way to represent ideas and test them, but as projects go 

on, sketches are replaced by prototypes that are more detailed and elaborate. Some consider 

only very high fidelity prototypes as actual prototypes, while others conceive of prototypes 

more as “learning tools” that may exist on any level of resolution (Coughlan et al., 2007). 

There seems to be a connection between purpose and position in process in that early on, 

prototypes are used more to explore and evaluate, and later on to communicate ideas to an 

audience  (Voss & Zomerdijk, 2007, see also 4.4.2). Rapid prototyping is part of IDEOs design 

philosophy and culture, which means that prototyping is part of the process from the 

beginning of projects (Thomke & Nimgade, 2000). This means that early on, prototypes 

must be really quick and rough, not to slow down the momentum of projects. The rapid 

prototyping approach is now widespread and sometimes means that prototyping is an on-

going activity throughout the design process. The character of the prototypes in such 

projects changes with time and generally become more and more high-definition 

prototypes. There is research which suggests that single prototype approaches, such as 

traditional rapid prototyping, is inferior to using many parallel prototypes simultaneously, 

and that the result is rated higher and as more divergent (Dow et al., 2009). 
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4.4.2 Purpose 
The second perspective from which prototyping hass been discussed is perhaps the most 

important to consider; purpose. The purpose of prototyping is a perspective dealing with 

the reason for prototyping and what aspects to represent. When Houde & Hill argued that 

designers need to be aware during every step of the prototyping process of what they are 

actually prototyping (Houde & Hill, 1997), they were adressing the issue of purpose in 

prototyping. Considering this perspective in prototyping is commonly overlooked according 

to Schneider (1996). The purpose should nevertheless be a highly prioritized perspective, 

since it inevitably dictates the terms of how prototypes are constructed. The purpose also 

changes with design disciplines, i.e. motivations behind industrial design prototypes are 

presumably different from interaction design prototypes and it also changes depending on 

what the prototyping culture looks like (Schrage, 1996). 

Depending on background and current occupation, different purposes of prototyping are 

held forward as more prominent than others in the literature. Three main themes have 

occurred more often than others; exploring, evaluating, and communicating, (see e.g. 

Buchenau & Fulton Suri, 2000; Schneider, 1996; Smith & Dunckley, 2002; Voss & Zomerdijk, 

2007). When the purpose is to explore, ideas might only be hunches or intuitions that the 

designer wants to try out. Explorative prototypes are especially used in early stages and well-

suited in rapid prototyping projects. If the purpose is to explore some aspects or ideas about 

concepts, prototyping must be adjusted to generate feedback, inspire, and reveal new 

information. Unlike explorative prototypes, evaluation prototypes are based on more 

elaborate design ideas, and generally envision a more explicit hypothesis, encompassed by 

assumptions about what it should achieve. This division is also relevant in relation to two 

other concepts that govern choices of purpose. Those are process prototypes, focusing on 

the development activity, such as generating ideas or knowledge, and product prototyping, 

which focus on the result of prototyping activities (Bäumer et al., 1996).  

When prototypes mainly function as tools for communication, the purpose may be more 

tilted towards presentation and persuasion than evaluating or learning. The design idea is 

manifested, in this kind of prototype, to suggest new directions of projects, to make sure 

that all the stakeholders are talking about the same thing, or simply to receive input about 

improvements. 

Returning once again to the framework of Houde & Hill (1997), it is important to be clear 

about the purpose of the prototype to make evaluation possible. If the prototype mainly 

explores the artefact’s role in a context, then the successfulness of the prototype should be 

measured based on the perceived quality of the role dimension. These dimensions are only 

useful as long as the prototype can be divided sensibly into any of the three dimensions. The 

research of Houde & Hill considered in this thesis, has concerned how the prototype is used 

and what it tests. Focussing on evaluating certain aspects of a prototype by disregarding 
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some aspects that the designers are not interested in, or can’t afford to prototype, allow 

them to evaluate only selected aspects of concept ideas.  

4.4.3 Audience 
Prototypes can be designed as tools for the purpose of communication, as we have seen. As 

such, they appear as part of a performance, and there are supposedly benefits from 

consciously orchestrating such performances to satisfy target audiences (Kelley, 2001; Arvola 

& Artman, 2007). In fact, not doing so might have a number of unwanted consequences 

(Bryan-Kinns & Hamilton, 2002).  

It is recommended that the fidelity (see 4.4.5) should be at par with the audience’s ability to 

interpret and understand the prototype – its’ role and purpose - while at the same time elicit 

feedback at a meaningful level (Bryan-Kinns & Hamilton, 2002; Samalionis, 2009; 

Markensten, 2005). The most likely audiences can be categorized as clients, users/customers, 

and colleagues. Each one can be broken down into smaller categories; colleagues for 

instance might be divided into designers with a variety of backgrounds, business strategists, 

brand consultants, usability experts, project- and business managers, and so on. When the 

audience is a client, the main aim is typically to sell an idea, support the client in an 

acquisition process, or convince the client to proceed with a project. Users and customers 

are usually involved to evaluate and test the prototypes, perhaps as part of the data 

collection before introducing changes and ideas to clients. 

Understanding who the audience is also helps understand the prototype itself and even 

when the audience is made up of other designers, designers that work together every day, 

differences of background, culture, or language might force them to consider how and what 

to communicate (Erickson, 1995; Blomkvist & Holmlid, 2009). Kelley (2001) provides a 

number of examples of how prototypes have helped improve communication with clients, 

and says that they do so by taking on the role of “a spokesperson for a particular point of 

view” (ibid., p. 39). This enables all stakeholders to understand, and question, that viewpoint. 

Schrage (1996) has argued that there is something fundamentally wrong with how 

requirements are generated and communicated in the average software project. To be 

successful in client interactions and prototyping Schrage (1996) suggested the Prototyping 

Partnership Principle that 1) more emphasis is put on what people do than what they say, 2) 

a prototype is always brought to client meetings, and 3) prototyping is done with, not for, 

clients. 

In the participatory design approach (Ehn & Kyng, 1991) as well as in work on usability 

procurement, see e.g. (Markensten, 2005) prototyping with clients and users is an assumed 

practice. Given that prototyping is a social situation, the kind of feedback given in a 

prototyping process will inherently be influenced by the relationship between the designer 
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and the audience. What this relationship looks like in service design is analysed further in 

Study 3, chapter 6. 

4.4.4 Technique 
Another perspective in the framework is technique, many times also referred to as tool or 

method. Technique should be chosen with the other perspectives in mind; the purpose 

justifies the method, just as the required fidelity, the target audience, and position in process 

dictates what technique or tool should be used. It is ultimately up to the designers to choose 

what method to use, and the experience and skill of the designers will to a large extent affect 

the successfulness of the method. 

Techniques and tools encompass methodical frameworks (Buchenau & Fulton Suri, 2000; 

Mehlenbacher, 1993; Sato & Salvador, 1999). A suggested classification of techniques in 

software development (Floyd, 1984), outlines design approaches relevant for prototyping; 

modular design, dialogue design, and simulation. The tools for prototyping in early software 

prototyping were mainly purpose-general, but the need for new purpose-specific tools has 

been made evident (Floyd, 1984). The development of tools, techniques and methods go 

hand-in-hand and follow the advances of design at large. Popular methods and techniques 

in interface design are e.g. sketches, mock-ups, paper prototypes, video prototypes, wizard 

of Oz and scenarios. The techniques used by service designers to prototype are listed in 

chapter 6 (6.5.5). 

4.4.5 Fidelity  
Fidelity is what Beaudouin-Lafon & Mackay (2007) called precision. Fidelity is the level of 

refinement, resolution or degree of detail displayed by a prototype. This level is a way to 

assess how closely the prototype resembles a finished product, (artefact or service) and how 

much of the information or interactivity it portrays. Parts that are low-fidelity are usually 

thought of as more open for discussion while high-fidelity is said to communicate that the 

element is already finished and decided, and thus not open for discussion. Low- and high-

fidelity is sometimes seen as the most general way to distinguish between prototypes  (Rudd 

et al., 1996), and attempts to expand the fidelity concept to include all possible kinds of 

prototypes have been made (McCurdy et al., 2006).  

Some research, however, has shown that simply dividing prototypes into low- versus high-

fidelity can be problematic (Lim et al., 2008; McCurdy et al., 2006). The problem with only 

high- and low-fidelity is that the same prototype may be both high and low level at the same 

time - in diverse (or the same) aspects. For instance, a prototype may be partly crude and 

rudimentary when it comes to interactivity, and partly refined to direct certain kinds of 

feedback to the different parts of the design (Wong, 1992). 
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Prototypes can also be of different fidelity in regard to different aspects, such as graphics, 

weight, content and so on. This prompted McCurdy et al. (2006) to suggest that “it is useful 

to conceive of prototypes along five orthogonal axes:  

• level of visual refinement,  
• depth of functionality,  
• breadth of functionality,  
• level of interactivity, and  
• depth of data model.” (p. 1240) 

This allows for a more nuanced way for designers to talk about and structure their 

prototypes, enabling them to predict more precisely how to evaluate and what kind of 

feedback they will generate. Notice that what Beaudouin-Lafon & Mackay (2007) calls the 

interactivity dimension in prototyping is included in this list. Different levels of interactivity 

can be said to be aspects of the fidelity of prototypes just as well as surface properties or 

amount of data represented. Beaudouin-Lafon & Mackay’s concept of interactivity 

corresponds roughly to the feel (in Houde & Hill, 1997) of the system in this framework – 

what it feels like to use an artefact. 

There seems to be somewhat of a consensus that resolution decides what kind of feedback 

you will get (Buxton, 2007; Wong, 1992), though the preferred level of detail is not 

necessarily agreed upon. For instance, Buxton (2007) promotes low-tech (and low-fidelity) 

prototypes, while Holmquist (2005) suggests that to generate reliable information the 

representation must give a realistic impression. Bryan-Kinns & Hamiltons work (2002) also 

suggest that the match of fidelity of different aspects, such as graphic and interaction, is 

important and might benefit from some level of coherence.   

Finally, to investigate how a new element relates to the larger context, or explore the 

context of use, horizontal prototype types can be constructed. The types that explore more 

deeply, selected elements of a prototype, or specific functionality, are called vertical 
prototypes (Floyd, 1984). Beaudouin-Lafon & Mackay (2007) also distinguish between 

horizontal, vertical, task-oriented and scenario-based prototypes under the prototyping 

strategies rubric. Horizontal and vertical prototypes are different types of prototypes in this 

framework, while task-oriented and scenario-based are prototyping approaches (that utilise 

prototypes), referring to the activity of prototyping as opposed to prototypes in themselves. 

4.4.6 Representation 
Finally, prototypes can be thought of from the perspective of how they are represented, 

what they actually look like and how they are materialised. Even complete artefacts that 

enable prototyping to be carried out are part of the representation perspective, as well as 

locations or situations. Representation is part of many conceptualisations of prototyping. In 

Lim et al. (2008) representation is roughly the same as material, which is seen as one of the 
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manifestation dimensions. The material aspect is of the representation perspective in this 

framework since it also incorporates the notion suggested by Beaudouin-Lafon & Mackay 

(2007), of representation as the form of the prototype, i.e. what constitutes the actual 

prototype. 

Choices of how prototypes are manifested are in many ways based on economical 

judgments. Early in projects it is wise to choose cheap or already existing materials, that are 

easy to work with and adjustable. Cheaper materials allow for more testing, which in turn 

let designers try out more assumptions about design ideas. As the project progresses and the 

ideas become more precise, more expensive materials can be chosen that more precisely 

convey the intended impression of the prototype. This perspective might be especially 

interesting from the perspective of design disciplines such as architecture, product design 

and graphic design (Beaudouin-Lafon & Mackay, 2007). 

4.5 Discussion 
This study has answered the research question: What does design research say about 

prototyping and prototypes? The answer has been presented as a framework of perspectives 

on prototyping; purpose, fidelity, audience, position in the process, technique, and 

representation. The framework makes existing knowledge and perspectives explicit. 

Dividing the perspectives into stakeholder, activity, and prototype and visualising them as 

increasingly higher up in a pyramid, suggests a way to approach prototyping. It can be seen 

as one way of setting up a prototyping process from the bottom up, starting with the 

purpose and thinking about which audience will be addressed. This in turn will influence 

decisions about what technique to use, and thus how to represent the actual idea and at 

what fidelity.  

The position in the process is slightly different from the other perspectives, since it doesn’t 

directly relate to human choices or activities, but rather at what time the prototyping 

occurs. It can be argued that the purpose and position in process should be at the same level 

of the framework, since choices affect when prototyping occurs. It can however also be said 

that position in process represents how much of the possible solution is known at a specific 

time, and thus be a position in the amount of knowledge in the process. This is difficult to 

know before the project starts, and before prototyping commences. This means that the 

position in the process will affect the other choices that are made in regard to prototyping. 

These perspectives can be used also in design education to highlight different aspects of 

prototypes and prototyping. This is then a way for students to conceptualise and structure 

their knowledge and it offers a way to problematize the different areas. Different strategic 

design decisions can also be based on deliberations of the various aspects of the framework 

and in reference to certain levels of the pyramid. For researchers, the framework makes 

knowledge available and areas where the framework should be supported and 
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complemented can be identified, thus supporting future research endeavours. The study 

will be concluded in the Discussion, in chapter 9.1, where implications for service design and 

prototyping in particular, and suggestions for new directions of prototype research will be 

added. The new suggestions will be made in line with the progression of prototyping 

practices and new contexts brought by design disciplines such as service design. The 

assumption is that service prototyping can be based on earlier approaches and knowledge 

generated in other fields but needs to be redefined and complemented to suit service 

prototyping as a practice in its own right. Conclusions and additional thoughts about the 

framework can also be found in chapter 9 (9.1.3).  

4.6 Study 1 references 
Arvola, M., & Artman, H. (2007). Enactments in Interaction Design: How Designers Make 

Sketches Behave. Artifact, 1(2) 106-119. 

Bäumer, D., Bischofberger, W. R., Lichter, H., & Züllighoven, H. (1996). User Interface 

Prototyping - Concepts, Tools, and Experience. Proceedings of the 18th international 
conference on Software engineering (pp. 532-541). Berlin, Germany: IEEE Computer Society. 

Beaudouin-Lafon, M., & Mackay, W. E. (2007). Prototyping tools and techniques. In A. Sears, 

& J. A. Jacko (Eds.), Human-Computer Interaction Handbook: Fundamentals, Evolving 
Technologies, and Emerging Applications (2nd ed., pp. 1017-1039). Boca Raton, FL, USA: 

CRC Press. 

Blomkvist, J., & Holmlid, S. (2009). Examplars in Service Design. The First Nordic 
Conference on Service Design and Service Innovation. Oslo,  Norway. 

Blomkvist, J., & Holmlid, S. (2011). Existing Prototyping Perspectives: Considerations for 

Service Design. Nordic Design Research Conference,  Helsinki, Finland. 

Bryan-Kinns, N., & Hamilton, F. (2002). One for all and all for one? Case studies of using 

prototypes in commercial projects. NordiCHI (pp. 19-23). Århus, Denmark: ACM. 

Buchenau, M., & Fulton Suri, J. (2000). Experience Prototyping. Proceedings of the 3rd 
conference on Designing interactive systems: processes, practices, methods, and techniques 

(pp. 424-433). New York: ACM. 

Buxton, W. (2007). Sketching User Experiences: getting the design right and the right 
design. San Francisco, CA: Morgan Kaufmann. 

Coughlan, P., Fulton Suri, J., & Canales, K. (2007). Prototypes as (Design) Tools for 

Behavioral and Organizational Change. The Journal of Applied Behavioral Science, 43(1), 

122-134. 



 

64 
 

Conceptualising Prototypes in Service Design 

Dow, S. P., Glassco, A., Kass, J., Schwarz, M., & Klemmer, S. R. (2009, September). The Effect 

of Parallel Prototyping on Design Performance, Learning, and Self-Efficacy. Stanford Tech 
Report, 10. Stanford, CA, USA. 

Ehn, P., & Kyng, M. (1992). Cardboard computers: mocking-it-up or hands-on the future. In 

J. Greenbaum, & M. Kyng (Eds.), Design at work: cooperative design of computer systems 

(pp. 169-196). Hillsdale, NJ, USA: L. Erlbaum Associates Inc. 

Erickson, T. (1995). Notes on Design Practice: Stories and Prototypes as Catalysts for 

Communication. In J. Carroll (Ed.), Scenario-Based Design: Envisioning Work and 
Technology in System Development (pp. 37-58). New York: Wiley & Sons. 

Floyd, C. (1984). A systematic look at prototyping. Approaches to prototyping, 1-18. 

Holmquist, L. E. (2005). Prototyping: Generating Ideas or Cargo Cult Designs? interactions, 

48-54. 

Houde, S., & Hill, C. (1997). What do Prototypes Prototype? . In M. Helander, P. Landauer, & 

P. Prabhu, Handbook or Human-Computer Interaction (2nd Edition ed.). Amsterdam: 

Elsevier Science B. V. 

Kelley, T. (2001). Prototyping is the shorthand of Design. Design Management Journal, 12(3), 

35-42. 

Lim, Y.-K., Stolterman, E., & Tenenberg, J. (2008). The Anatomy of Prototypes: Prototypes as 

Filters, Prototypes as Manifestations of Design Ideas. ACM Trans. Comput.-Hum. Interact, 
15(2). 

Markensten, E. (2005). Mind the Gap: A procurement Approach to Integrating User-Centred 
Design in Contract Development. Stockholm: Licentiate thesis, Royal Institute of 

Technology. 

McCurdy, M., Connors, C., Pyrzak, G., Kanefsky, B., & Vera, A. (2006). Breaking the Fidelity 

Barrier: An Examination of our Current Characterization of Prototypes and an Examples of 

a Mixed-Fidelity Success. CHI 2006 Proceedings (pp. 1233-1242). Montréal, Canada: ACM. 

Mehlenbacher, B. (1993). Software Usability: Choosing Appropriate Methods for Evaluating 

Online Systems and Documentation. Proceedings of the 11th annual international 
conference on Systems documentation (pp. 209-222). Waterloo, Ontario, Canada: ACM. 

Rudd, J., Stern, K., & Isensee, S. (1996). Low vs. High- Fidelity Prototyping Debate. 

interactions, 77-85. 



 

65 
 

Study 1 – Existing conceptualisations of prototyping and prototypes 

Samalionis, F. (2009). Can designers help deliver better services? In S. Miettinen, & M. 

Koivisto (Eds.), Designing Services with Innovative Methods (pp. 124-135). Keuruu: Otava 

Book Printing LTD. 

Sato, S., & Salvador, T. (1999). Playacting and Focus Troupes: Theater techniques for 

creating quick, intense, immersive, and egaging focus group sessions. interactions, 35-41. 

Schneider, K. (1996). Prototypes as Assets, not Toys: Why and How to Extract Knowledge 

from Prototypes. Proceedings of the 18th international conference on Software engineering 

(pp. 522-531). Berlin, Germany: IEEE Computer Society. 

Schön, D. A. (1983). The reflective practitioner: How prefessionals think in action. USA: 

Basic Books. 

Schrage, M. (1996). Cultures of Prototyping. In T. Winograd, Bringing Design to Software 

(pp. 191-205). New York: ACM Press. 

Smith, A., & Dunckley, L. (2002). Prototype evaluation and redesign: structuring the design 

space through contextual techniques. Interacting with Computers(14), 821-843. 

Thomke, S., & Nimgade, A. (2000). IDEO Product Development. Harvard Business School. 

Cambridge, MA: Harvard Business School case #9-600-143. 

Voss, C., & Zomerdijk, L. (2007). Innovation in Experiential Services – An Empirical View. In 

DTI (Ed.), Innovation in Services (pp. 97-134). London: DTI. 

Wong, Y. Y. (1992). Rough and Ready Prototypes: Lessons from Graphic Design. Posters and 
short talks of the 1992 SIGCHI on human factors in computing systems (pp. 83-84). 

Monterey, California: ACM. 

 





 

67 
 

 

5 Study 2 – Service prototyping according 
to service design practitioners  

This chapter is based on the paper Service prototyping according to service design 

practitioners (Blomkvist & Holmlid, 2010). The paper was peer reviewed and accepted to the 

Nordic Conference on Service Design and Service Innovation, ServDes.2010.  

5.1 Introduction 
Current trends in service design research include case studies and similar approaches that 

aspire to reveal what the practice of service design looks like. The understanding of how 

service design is performed can serve as a base for future research into more specific 

research endeavours. One area where knowledge is said to be lacking is service prototyping. 

This study attempts to contribute knowledge about that area. The main data source for the 

study is findings from in-depth interviews with six practicing service designers from some of 

the more well-known service design agencies. We expected to find evidence of holistic 

collaborative approaches to prototyping services.  

5.2 Interviews 
This study reports mainly on answers to the question “Can you talk a little about how you 

actually make prototypes?” but also includes other answers relevant to that question. None 

of the designers knew beforehand that the interview was going to be about prototyping. A 

table (Table 2) show some basic information about the informants and what geographical 

region they are active in. More information about how this study was conducted can be 

found in the Method chapter (3.2). The information in the table has been retrieved from the 

interview material and the answers provided there. Mainly the questions about their 
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background, prototyping practice and who they involve in the creation of prototypes have 

been used.  

Table 2: The informants and some characteristics of each prototyping approach 

 Region Author Scope Background 

# of operation of prototypes of prototypes Educational Professional 

1 Nordic Themselves Holistic Industrial and 

Interaction 

design 

Interaction and 

Service design 

2 Nordic Themselves Single 

touchpoint/s 

Industrial design/ 

Art school 

Design strategy 

3 USA All stakeholders Single 

touchpoint/s 

Journalism 

 

Interaction 

design/ 

Marketing 

4 The 

Netherlands 

Themselves/ 

stakeholders 

Single 

touchpoint/s 

Software 

engineering 

Mobile 

marketing 

5 The 

Netherlands 

Specialists Single 

touchpoint/s 

Photography/ 

Communication 

Marketing/ 

Business strategy 

6 USA In-house experts Single 

touchpoint/s 

Interaction 

design/ Media 

Web design/Art 

director 

5.3 Results 
In the following sections, the main themes of the reported practice of service prototyping 

will be presented, starting with the main purposes for prototyping services. How and why 

prototyping is seen as an essential part of service design, and then some characteristics of 

current service prototyping will be described, followed by a presentation of the challenges 

for service prototyping according to the informants. The symbol “#” followed by a number is 

used to denote the different informants according to Table 2. 

5.3.1 Purposes for prototyping services 
Service prototyping is primarily said to be used as a tool for learning or as a tool for 

communicating. All of the informants report using prototypes for both purposes, generally 

with the emphasis on one or the other. Service prototypes are communicative tools in the 

collaboration with stakeholders and colleagues; “[service prototyping] is a way to show a 

service without creating the service, to show what it could look like and how it could work” 
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#2. The visualisation of services is an important part of communicating with prototypes “[a] 

service prototype is an attempt at visualising for someone, whether it is a client or the end 

user, what the service would be like in the future, when wholly realised” #3.  

The learning purpose can be divided into exploring and evaluating. These purposes are 

mentioned in different variations by most of the interviewed designers. Exploring is 

mentioned in terms of “generate insights, developing your thinking [about a situation] and 

gathering insights”, while evaluating is described as “testing, receiving feedback and finding 

fail-points”. Service prototypes are described as “a lightweight version of the actual service 

where the crucial parts of the service are tested” #1, “a situation from which you learn how 

to improve a service” #4, and “a way to develop your own thinking and receive feedback 

about that thinking from others” #6. Service prototypes not only help designers explain 

services to others, but also make them more feasible to themselves, it lets them “get a 

glimpse of the future” #3. 

5.3.2 Prototyping as an essential part of service design 
The informants were all asked whether they considered prototyping to be an important part 

of their work. Without exception, the answer was yes. Looking at their description of what 

their work processes looks like though, only half of them spontaneously mentioned 

prototyping. Looking at a larger data-set, including other interviews with service designers 

(see Segelström 2009, for a description of the interviews) prototyping seem to be a priority 

in the work process for about half (8/15) of the informants. This means that when half of the 

service design practitioners were asked about their general work process, they did not 

mention prototyping (or activities closely related to prototyping). There was also a big 

difference in how the informants approach prototyping.  One design agency stands out in 

particular. #1 was the only informant to report that prototyping is done in a systematic way, 

regardless of the specific project they are working on. They were also unique in that they 

always make holistic prototypes, which means that they prototype a select number of 

touchpoints and test them to evaluate their prototypes, i.e. they prototype several 

touchpoints at the same time, instead of single artefacts or interactions, see Table 1. This 

allows them to take the whole service into account when prototyping.  

The interview data also show that some of the agencies do not have a specific phase 

dedicated to prototyping. Two out of the six informants reported to have a prescribed way 

of working with prototyping. The process of collecting data and sorting the material seemed 

to be generally more well-defined and were accounted for in greater detail than prototyping. 

Excerpts from some of the interviews illustrate that prototyping is not a very articulated; 

“what is a service prototype? I don’t use that word” #2, or distinct practice within some of 

the agencies; “[t]he prototyping starts when we talk about ideas /./ If I have an idea and I talk 

about it with my client or with anyone- like a colleague -then the idea comes a little bit to 

life and /./ that is a way of testing the ideas” #5 and “[f]or me a prototype can be anything – 
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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” #4. 

As expected from reports on service design practice (see e.g. Vanstone & Winhall, 2006; 

Fullerton, 2009), the prototyping approaches were collaborative. A prerequisite for 

prototypes to serve as facilitators of communication is, like prototypes in general, their 

function as manifestations of ideas and thoughts (Lim, et al. 2008). This allows designers 

and stakeholders to communicate more effectively and collaborate around otherwise 

abstract concepts (Samalionis, 2009). This function was evident also in the interviews that 

support the image of service design as collaborative; “/./ we work really closely with our 

clients and try to involve them in some way or another. It’s not like they give us an 

assignment and then we return to [our office] and then work for six weeks /./ and then 

return to uncover the finished product” #2. Working intimately with clients and involving 

decision-makers were seen as especially rewarding. In most cases though, the prototypes are 

produced (authored) by the design agencies themselves, see Table 1. When it comes to the 

evaluation of prototypes, all informants say they involve the stakeholders as much as 

possible.  

5.3.3 Challenges for service prototyping 
The result that service designers use prototypes to learn and communicate is perhaps not so 

surprising; variations of those purposes can be found in most design research papers about 

prototyping. More interesting are the specific challenges that the informants see with 

prototyping services.  

The general attitude towards prototyping services seemed to be that it is helpful and that 

the benefit is greater than the cost. When asked whether the designers, in an average 

project, spend enough, too much or too little time on prototyping, two of the informants 

said that they want to do more prototyping. The interesting question is perhaps not if they 

do enough, but rather if they do enough for the client. #1 said they do enough for their 

clients, but that they had a feeling that the community as a whole does not. The reason why 

some informants do not do more prototyping is because the clients either do not see the 

benefit (#5) or the designers cannot motivate the extra time for more iterations (#4). 

Another aspect of the client relationship is reported by #3, who says that during prototyping 

it is important to “slow the client down” because at that point clients often want everything 

to happen at once. #2 believe they are doing just enough prototyping but would like to learn 

more about how to actually prototype for services. 

The awareness that service prototypes are different than prototypes using other design 

materials was high, though the interpretations of the implications and concerns related to 

this difference varied a lot. For instance, several different aspects that make service 

prototyping more challenging was suggested, such as the inconsistent nature of services;  “If 



 

71 
 

Study 2 – Service prototyping according to service design practitioners 

it’s a technology-based prototype its presentation is the same each time, if it’s a human-

delivered prototype /./ it’s going to be delivered a little bit different each time, even within 

the same person, or from person to person.” #3. The problem of authenticity was also 

stressed (e.g. by #3) and this was reflected in some of the answers; “if you do role-play, you 

know the people who are taking part- they are role-playing. It’s not the actual situation. 

They respond to each other because they pretend” #5.  

The validity of the test situation in relation to the intended implementation context was 

mentioned several times by the informants. Simulations are not real situations, and 

therefore prototyping might not even be the best tool to use, according to #6. Testing 

concepts in isolation and then letting them out in “the real world”, you never know what is 

going to happen #5. The complexity of services makes them more difficult to prototype and 

understand since it is hard to know what to look at #4, was another opinion. The validity of 

prototypes is a perspective on prototyping that has not been discussed in the literature, and 

this issue will be readdressed in the Discussion (9.1.1.1) of this thesis to complement the 

existing prototyping framework. An associated challenge was time, which largely affects the 

experience of service prototypes (#1 and #6). The problem of prototyping intangible things, 

such as experiences and social interactions was also prevalent in the interview material.  

Another challenge is that many of the design agencies work with clients who do not 

necessarily know what service design is or that they are actually delivering a service, which 

means that the companies sometimes do traditional prototyping (e.g. mock-ups #2, 

animations #2, product models #6, and information #2). This can be frustrating, as 

illustrated by this excerpt where an informant talks about a project where they were hired to 

design the printed material for a public transportation service, but where they: 

“[know] that public transportation is about much more – it’s about what they tell you 

onboard the train or bus, what phone number to call for route information, how does the 

travel card work and how do you buy it online – all these things are parts of the service /./ 

But in this case the client could only handle one part of the service at once. In that case we 

did only one thing, but tried to push the client to see the whole picture.” #1 

5.4 Discussion 
The research question that this study should answer was; what is service prototyping 

according to practitioners? In a sense, it is easier to describe what service prototyping is not. 

For instance, it is not one thing to the interviewed designers. What the research presented 

here can contribute is a number of characteristics of contemporary conceptions of what 

service prototyping is. Summarising the prominent features according to service design 

practitioners, indicates that service prototyping is an activity that is: 
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1) central to their work (but not a structured unit of their processes), 

2) about making services visible, to learn and communicate about services and 

3) collaborative. 

The purpose of the study was also to take a closer look at definitions, purposes, challenges, 

and approaches related to prototyping services. 

5.4.1 Definitions 
The interviews also reveals that service prototyping is not very articulated (some informants 

were unfamiliar with the term) and not very rigid in the sense that it can be pretty much 

anything- like an idea, an everyday object or a deliberately constructed artefact or social 

interaction. To most informants it was also not a specific phase in the design process, i.e. it 

could happen at any time and place during a project. This is a natural consequence of not 

having a language- and a process for, working with service prototyping. The fact that there 

is no actual prototyping phase in the projects is partly due to the designers’ clients. For 

instance, #2 explains that they do not sell projects based on prototyping; it is not part of the 

specification for projects, unlike e.g. research. It is likely though that this varies a lot 

between different design agencies. There is also reluctance among service designers to 

actually work with methodologies or rigid processes, which is evident in other research as 

well: “[w]hilst some organizations had well-developed and tight methodologies, many 

successful innovators preferred a more flexible approach. They feared that tight 

methodologies would inhibit the creativity required for experiential service design and 

would increase time to market unnecessarily. This suggests that the relatively tight and 

rigorous methodologies typically found in product innovations may not always be applicable 

to service innovation.” (Voss & Zomerdijk, 2007 p. 3) 

5.4.2 Purposes 
The main purposes for prototyping reported by the designers were, in different words to; 

explore, evaluate, and communicate. The potential and still unrevealed knowledge about 

how to tackle certain aspects of services makes this area one of the more interesting future 

research areas that can develop tools and methods specifically for the prototyping of 

services, and for the identified purposes specifically. The area shows great opportunities for 

improvement and one of the informants even pointed out the lack of knowledge about 

service prototyping within the community, and another designer said that they, at their 

agency, need to learn more about how to prototype. Findings along that line underscore the 

notion that service prototyping is still not wholly formed and needs further development. 
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5.4.3 Challenges 
This study also reveals that designers see a number of challenges for service prototyping. A 

number of specific features of services, and for prototyping in particular, was mentioned; 

inconsistency, authenticity, validity, intangibility and time. At the same time, most designers 

did not report any problems in their own work in prototyping services, which might indicate 

that they do not actually address these service related issues in their practice. A problem 

related to clients was said to be the amount of prototyping that occurs within projects, and 

showing the value of prototyping services. This problem has also been identified in other 

service research:  

“It seems the main barrier to using design (as well as creativity-and innovation-related 

practices more generally) in service firms was the perception that it was not relevant: half 

the service firms expressed this opinion. This aside, the more important barriers were the 

cost of these activities and the lack of clear tangible rewards.” (Tether, 2008 p. 8)  

5.4.4 Approaches 
The reported practices, and the definitions provided by the informants, varied largely. This 

means that the description of a service prototype found in Diana, et al. (2009); that any 

prototype tested in its intended “place, situation, and condition” is a service prototype, could 

not be confirmed by this research, since most of the descriptions of how service prototyping 

is actually done deviated from that description. One thing that can be said about service 

prototyping, and that is corroborated by findings about service design in general (Rae, 2007) 

is that service prototyping is a collaborative effort. “The quality of the service depends on 

your collaboration with your customer” #5. To achieve this, the use of prototypes to 

visualise service concepts and ideas seem especially valuable. This issue will be further 

explored in Study 3.  

Another piece that was largely missing in the interviews was the holistic perspective of 

services. What is interesting about this is that when asked, all recognise the value of a 

holistic perspective, but when asked about how they actually prototype, all but one company 

(#1) talked about single interfaces, products or interactions. This indicates that some 

knowledge about how to approach service prototyping is missing and that the practice is 

more reactive than proactive. There is also the question of how much of a priority service 

prototyping actually is. All informants recognise the importance when asked but only half 

even mention it as part of their work process. This might of course be due to the fact that 

prototyping is implicitly taken for granted, or they simply do not prioritise prototyping to 

the extent they say they do.  

5.4.5 Future research 
This research needs to be completed by observations of actual prototyping cases, to wholly 

understand the practice of service prototyping. A holistic approach to service prototyping, 
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that address the challenges suggested in this study, also needs to be developed or brought to 

light in future research. Especially the issue of how to prototype whole services, in a realistic 

environment that accurately convey the experience of the future service, is a question that 

should be further investigated. Responding to this question means developing processes 

that investigate how new service concepts relate to “servicescapes” (Bitner, 1990) and whole 

services; “the physical environment, the service employees, the service delivery process, 

fellow customers and back office support” (Zomerdijk & Voss, 2010 p. 25). This will be 

addressed in the Discussion, chapter 9, of this thesis. 

Another important area is how the value of service prototyping can be measured and 

communicated to service providers. The design community seem to realise the benefits of 

prototyping, but lack the tools to convince key stakeholders. More research on how to 

develop methods for practicing service designers that clearly communicate the benefit of 

their work is needed. The issue of how to evaluate service prototypes in specific contexts 

will be discussed in Study 5 (chapter 8), where a process to develop a tool for evaluating 

prototypes will be introduced and described. 

5.5 Conclusions 
This study has shown that service prototyping is important but not well defined or well-

articulated. It has also revealed that service prototypes are used to explore, evaluate and 

communicate design ideas and concepts. A number of challenges with prototyping services 

as opposed to products were identified: inconsistency, authenticity, validity, intangibility 

and time. The perspective of validity is interesting and potentially important for the practice 

of service prototyping. This thesis will return to a more elaborate discussion about validity 

in the Discussion (9.1.1.1) and how it fits in the existing prototyping framework, presented in 

Study 1. 

At the moment, service prototyping cannot be said to be one thing but rather a variety of 

approaches and activities, where most prototypes of services focus on single touchpoints 

rather than holistic service representations. The attempt to unmask service prototyping 

should focus on 1) developing a new shared language and conceptualisation of prototyping 

and 2) arriving at a first description of service prototyping as a well-defined and structured 

activity, taking the service specific attributes seriously. Both these topics will be explored 

and addressed in the discussion, chapter 9. 
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6 Study 3 – Inclusion in service 
prototyping 

This chapter is based on the paper Service designers on including stakeholders in service 

prototyping (Blomkvist & Holmlid, 2011), abstract and paper peer reviewed and accepted to 

Include 2011.  

6.1 Introduction 
The professional design of services is highly associated with co-creation, meaning that 

external stakeholders are many times involved in the design process, which is evident in 

service design literature. Services are also by nature co-created, in the sense that they are 

produced and consumed simultaneously through interactions between customers and 

service providers. This study reveals what designers say they do to involve different 

stakeholders in the process of prototyping services. The main data source is interviews with 

designers from design agencies that work exclusively or partially with service design. The 

study focuses on the questions of “who is involved in creating prototypes”, “who evaluates 

the prototype” and how “the clients [of the design agencies] are involved”. The study makes 

a distinction between different types of involvement based on previous literature that 

characterise different roles and perspectives on inclusion in design. The framework used to 

analyse the data in this study is based on research by Sanders (2006, 2008) and Holmlid 

(2009). A more elaborate description of the framework and interview study can be found in 

the Method chapter (3.2-3.3). Sanders has divided users based on how they are seen by the 

designers in design projects. An expert mindset views users as subjects, while a participatory 

mindset views users as partners. Users here can be any kind of stakeholder, e.g. customers 

and clients. Holmlid has described 3 levels where inclusion can be found in design, 
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objectives, approaches, and techniques. In the Discussion, these concepts will be used to 

describe the findings in this study.  

6.2 Theoretical framework  
In 2006, Sanders opened the first issue of Design Research Quarterly by characterising 

design and design research and suggesting that “the line between product and service is no 

longer clear /.../ the action now is in the fuzzy front end of the design development process 

with a focus on experiential rather than physical or material concerns; the action in the 

fuzzy front end is all about new ways to understand and to empathize with the needs and 

dreams of people.” (Sanders, 2006; p. 1) The response from service design, to the question of 

how to understand and empathise with the needs of people, has partly come in the form of 

co-creation and co-design approaches. A way to improve the odds of people having positive 

service experiences is considered to be to involve them to a larger extent in the design 

process. (Bradwell & Marr, 2008) discussed the advantages of a co-design approach like this: 

“Co-design promises to deliver direct, tangible results. For example, if people participate in 

public service design they are more likely to understand the difficulties in delivery, to 

sympathise with providers when things go wrong and to complain in a more informed and 

constructive manner. Furthermore, user engagement at an early stage is likely to reduce 

design errors, and the costs associated with those errors.”  (ibid.) 23 p. 14  

Surprisingly, research in academic contexts about the practice of service design has not 

shown much of the co-designing approaches associated with the field. Most knowledge 

about co-creation approaches in service design practice so far has been shared by service 

design practitioners or other, non-academic associations, and largely focused on the early 

stages of the design process. Previous research has shown that service designers’ 

characterisation of their prototyping practice is collaborative (Blomkvist & Holmlid, 2010), 

see Study 2. Collaboration and inclusion in service design is often talked about in terms of 

co-creation. Though a word often thrown around, the meaning of co-creation is still not 

clear and there is some confusion about how it is actually done (Sanders, 2006). DEMOS 

have produced a number of helpful texts on this topic, and provided what they call a 

definition of co-design with the main claims related to participation being that it is 

collaborative, transparent in regard to methodology, continuity in regard to participants and 

welcoming input from a multiplicity of viewpoints (Bradwell & Marr, 2008).  

There are many different ways to involve stakeholders, and how users and customers are 

involved in different design fields is intimately related to the underlying assumptions within 

the field. Sanders (2008) created a map showing how different design approaches and mind-

sets relate to each other by placing them along two intersecting dimensions (see Figure 7). 

The end-points of the mind-set dimension are expert, where users are seen as subjects or 

reactive informants, and participatory where users are considered partners or active co-

creators. Using a perpendicular dimension of approaches from research-led to design-led, 
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Sanders  was able to map out most of the more prominent design research fields and show 

that there are many roles for – and ways of including – users in design today (ibid., p. 13-14). 

For this research, the mind-set dimension polarising user involvement into participants and 

subjects is of interest and will be of use. 

As mentioned above, the participatory design movement has had a large impact on the co-

creation approaches in contemporary design. The steps of the development of user 

involvement from participatory design to service design have been described by Holmlid 

(2009). He showed in his work that: “Both [participatory design and service design] base 

their argumentation on emancipatory objectives; be they democratic, power-driven or 

sustainability-laden. Both set up and organise co-operative approaches. And finally, both use 

engaged involvement and pluralistic participative techniques to operationalize these.” (P. 10) 

6.3 Interviews 
As this study attempts to reveal what designers say they do to involve different stakeholders 

in the process of prototyping services, the study is based on interviews focusing on how 

service design practitioners prototype services. The analysis in this study focuses on parts of 

the interviews; the questions of “who is involved in creating prototypes”, “who evaluates the 

prototype” and how “the clients [of the design agencies] are involved”. A list of techniques 

mentioned by the informants as techniques for prototyping of services will be presented and 

used to supplement the answers. The data will also be compared to the different ways of 

inclusion described in the theory chapter. This will make it possible to say something about 

the approaches that are described by the informants. 

6.4 Results 
From the interviews the following data was gathered concerning who was involved in 

creating and evaluating prototypes and whether the client was involved in prototyping; 

Figure 7: Dimensions of approaches to design research 
(adapted from Sanders, 2008). 
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Table 3. Numbers from #1 to #6 in the presentation of results and in the discussion 

represent the individual respondents (see Table 1 for more info on the informants).  

Table 3: Roles of the involved stakeholders in prototyping services 

Stakeholder/ 

Prototype stage 

Designers Clients Frontline 

staff 

Specialists Customers Total 

Creation 6 4 1 2 2 15 

Evaluation 6 5 0 2 2 15 

Total 12 9 1 3 4  

 

The designers talked about how they work and, in a sense, also how they want to be 

perceived; “based on how we work, and how we want to work, we constantly want to involve 

our customers in the process” #2. Many of the design agencies expressed a willingness to 

involve different stakeholders and some more explicit strategies to inclusion was 

mentioned, as in “what we know, that is completely central to idea generation, is that the 

closer to the core team you work, the bigger the potential to generate good ideas that can be 

done” #1. Or, highlighting the distribution of resources and involvement as in “usually, I 

think half of the time, we can create a prototype ourselves, the other fifty percent we 

actively make use of the users” #4. 

The following data was gathered in regard to the view of the stakeholders as being partners 

or subjects, the degree of involvement in the design process. In several cases the informants 

did not clearly state a partner or a subject view, and these have been classified in Table 4 as 

exposing an in-between view.  

Table 4: Type of involvement in service prototyping. 

Degree of 

involvement 

Partner In-between Subject Total 

 

1 5 10 16 

 

The only occurrence of an answer exposing a view of the stakeholder as a partner was an 

answer describing the collaboration with a client. The informants were also asked which 

techniques they use in the later stages of their projects. These can be found in Table 5. The 

category names are a result of a categorisation made by the author and Stefan Holmlid. The 
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names of techniques have not been changed in any way and are presented as they were 

reported by the informants. 

Table 5: Techniques used in later stages of the design process. Words in bold were also 
mentioned in (Segelström & Holmlid, 2009). 

Workshop techniques Visualisations Other 

Technology 

interfaces 

card sorts storyboards personas wireframes 

create storyboard customer journey narratives mock-ups 

future exercises movies photos 

 envisioning exercises scenarios interviews 

 paint the picture in 

words 

user journey 

maps 

customer journey 

lab 

 games service blueprint 

  role playing sketches 

  bodystorming visualisations 

  

  

touchpoint 

sketches     

6.5 Discussion 
The aim of this study was to contribute more knowledge about what service prototyping is 

according to practitioners but focus on the issue of inclusion and how the informants tackle 

the issue of co-creation. The results will be discussed on the levels of objectives, approaches, 

and techniques that the informants say they use, more or less explicitly. 

6.5.1 Objectives 
On the objectives level, the level of strategic design decisions it can be said that the 

designers have intentions of including stakeholders to a larger extent than they actually can, 

because of economic constraints and the expectations that their clients have. Most of the 

informants express a wish, or try to convey an image of collaborative approaches such as in:  

“we work really closely with our clients and try to involve them /./ It’s not like they give us 

an assignment and then we return to [our office] and then work for six weeks /./ and then 

return to uncover the finished product” #2.  
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Some were exhibiting more of an expert design view though: “not that [customers] 

necessarily have to do everything but they should be aware of what’s happening and feel that 

‘this is a good step to take’” #2. 

Given that involvement and emancipative objectives have played an important role for the 

establishment and growth of the field of service design, it was surprising how few 

informants expressed such views. A hint of such an emancipative objective was expressed by 

two of the informants. They said that an important part of their work was to educate their 

clients, so that eventually they will be able to direct and perform the service design processes 

themselves “we build this iterative system /./ and teach the client how to do it” #5. 

The general attitude expressed in the interviews was that inclusion and co-design 

approaches are desirable but not always feasible. The problems with including clients come 

from their expectations and conceptions about design. Clients of the informants are many 

times not familiar with service design and want more traditional design work. Those that do 

know about service design are still not prepared to put in time and money for a collaborative 

project. One informant reported that clients sometimes refuse to take part in the process. 

Another problem that was mentioned was that projects are not anchored at the right level of 

service companies, making it impossible to work collaboratively.  

6.5.2 Approaches 
When it comes to the approaches at a tactical level, prototyping in service design seems to 

be quite similar to conventional design disciplines, where stakeholders are involved mostly 

as subjects and not as partners. In fact only one answer can be attributed to a view of an 

external stakeholder as a partner in prototyping, when asked this set of questions: 

• Who is involved in creating the prototypes? 
• Who evaluates the prototypes? 
• Are clients involved in evaluating the services? 

To many of the informants the boundaries and definitions of service prototyping is not well 

defined or developed (Blomkvist & Holmlid, 2010). In the material used here, this affects 

how the informants report on who is involved in what activities during prototyping, and to 

what extent. The participation is evenly divided between creation and evaluation of 

prototypes, which is a signal that the interviewees might not in practice distinguish between 

roles, expertise, partnership and resources in the different stages. 

Partners in the design process contribute with questions and agendas to a larger extent than 

subjects who merely confirm or disconfirm ideas or answer questions. The following quote 

for instance, express a view of stakeholders as subjects: 
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“we work quite a lot with showing prototypes to, show prototypes to users and we do that 

because we do the design work and are not /./ we get wiser from talking to users and get 

more secure in our recommendations, so when it's more about how the design should be 

carried out it is- we often have quite strong recommendations based on our own 

experience” #6.  

6.5.3 Client vs. end-customer involvement 
Interestingly a pattern appeared showing that most of the time co-creation was mentioned 

in relation to the client and not the customer/user. From the interviews it is thus concluded 

that in service design today, the main stakeholder seems to be the client. When discussing 

the roles of different stakeholders, the informants talk mostly about the clients, and not so 

much about the customers. Besides the designers, who are always included, the clients were 

the most commonly mentioned stakeholder, both in creation and evaluation of prototypes 

(9 times). Customers were only mentioned 4 times, as many times as specialists were 

mentioned. In order to get new perspectives, which is crucial with a prototype (Bradwell & 

Marr, 2008), one informant (#3), said that they use designers to evaluate the prototypes that 

have not been involved in the creation of the prototypes. They also try to involve people 

from other industries in the creation of prototypes, for the same purpose. 

In conclusion, primarily the client is involved, and more as a partner, while customers are 

seen as subjects or passive informants. “We have noticed that in the research phase, there 

are a lot to gain by involving the company we are working for.” #2 

6.5.4 Objectives-approaches mismatch 
Though a lot of service design literature from companies, showing cases, project an image of 

service design as a highly inclusive, collaborative and emancipative practice, little evidence 

of such prototyping approaches could be found. The description of co-design as an activity 

where co-creation is about teaching the people who work at the point of service delivery to 

prototype and empowering them as co-creators (Fullerton, 2009) was recognised to some 

extent in the interview material. But the reported practice related to prototyping mainly 

indicates a classic role of stakeholders as informants. The fact that the service provider 

actually delivers the service, and thus is a part of the service experience explains to some 

degree the necessity to work and collaborate closely with the client. 

Sometimes, with inclusion exclusion follows, and some actors were actually mentioned as 

explicitly excluded from prototyping. These were, on single occasions specialists, actors, 

special teams and “not the same as the ones who made the prototype” #3. Explicit mentions 

of exclusion were rare though. When it comes to inclusion it is also imperative that 

stakeholders themselves actually want to be included in the process for it to work. One 

informant explained that many times they actually want to work more closely with the 
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client but that clients are used to working in other ways or that they simply don’t have time 

to be part of the process. 

The informants also said that they need to adjust their prototypes according to the needs of 

various audiences and to how informed different groups are. Despite this, they also say that 

there is no real difference between internal prototypes, which are used within companies, 

and external prototypes which are meant to be shown to other audiences. Many also said 

that prototypes are not used within the agency because the value comes from prototyping 

with other stakeholders. It was interesting to see that different stakeholders are involved to 

such large extent in the creation of prototypes. This issue of authorship – of who makes the 

prototypes – is important for inclusion, since the power to contribute to content affects 

both the feeling of inclusion and the acceptance of the final prototype. 

6.5.5 Techniques 
On the operative level, different techniques for involvement are used. The techniques in 

Table 5 were mentioned in response to the question “which design tools do you use after 

user data has been collected in a typical project?” 8 of the 24 mentioned techniques were 

typical workshop methods, not necessarily used to involve people but more collaborative 

than other groups of techniques such as visualisations and technology interfaces. The fact 

that there are so many visualisation-techniques mentioned is interesting since the question 

regarded the later stages of design processes. Segelström & Holmlid (2009) have asked about 

techniques used in the early stages and 12 of them (bold in Table 5) were also mentioned in 

this material. A lot of the workshop methods were not part of Segelström & Holmlid’s 

material, which is not surprising. Techniques such as interviews and personas do of course 

imply (in most cases) that other stakeholders are involved, but the role can hardly be said to 

be that of a partner, but rather as an informant or a subject. 

The large number of visualisation techniques mentioned can perhaps be attributed to a 

general focus within the service design field on the early research stages and visualisations. 

There are also many techniques developed for idea generation within design and it is likely 

that more techniques have been developed to facilitate that part of design than later stages 

such as prototyping and implementation. To be emancipatory in their involvement 

processes, designers need to think about the ramifications of decisions they make in 

projects. Techniques they decide to use and approaches to the expertise and knowledge 

possessed by other stakeholders will affect the outcome and satisfaction of a service; “if 

people participate in public service design they are more likely to understand the difficulties 

in delivery, to sympathise with providers when things go wrong, and to complain in a more 

informed and constructive manner. Furthermore, user engagement at an early stage is likely 

to reduce design errors, and the costs associated with those errors.”  (Bradwell & Marr, 2008, 

p. 14) 
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Another power related issue that have been mention is the issue of authorship, discussed at 

some length in the following section. 

6.5.6 Author 
For service design to live up to the ideals or standards of the field, it needs to be 

emancipative in regard to involvement. One perspective that has not been prioritised in this 

context in the literature is the perspective of who creates and authors prototypes. 

There are three aspects of this potentially important perspective; 

1. what associations do the evaluators of prototypes have in relation to the author of the 
prototype,  

2. the possibility for users/customers to take part in the creation of prototypes, and  
3. issues related to organisational matters such as design management, ownership and 

resources. 

If the designer is associated with the company for which the prototype is constructed, users 

or other stakeholders that evaluate it might adjust their feedback depending on power 

relations, ill-will/good-will, personal gains, fears, and so on. In this sense the associations 

between the author of a prototype and the evaluator is crucial to the level of success of the 

prototype. Including key stakeholders as authors of prototypes, or other artefacts, arguably 

empowers them and increases their feeling of commitment. This might be one of the 

reasons that service designers seem to involve the client more than the end customers in 

their projects, since their businesses depend on the positive experiences of clients firstly. 

This discussion about who authors prototypes is a new perspective on prototyping and 

should be added to the existing prototyping framework. In the Discussion (9.1.1.2), this issue 

will be further elaborated on and a suggestion for how it fits in the framework will be made.  

6.6 Conclusions 
This study has revealed what designers say they do to involve different stakeholders in the 

process of prototyping services. The main contributions are that inclusion many times 

means the involvement of stakeholders as subjects rather than partners and that the client is 

the most involved stakeholder. Many times a wish to involve people to a larger extent is 

expressed but not necessarily feasible, i.e. the objectives are many times emancipative but 

economic realities and client expectations interfere. Both creation and evaluation or 

prototypes are done together with others than the design team only. 

Techniques for involvement mostly come in the form of workshop methods. Many 

techniques used by the informants in the later stages are typical research visualisation 

techniques. The issue of who authors prototypes is raised as an extension of the discussion 

regarding power relations and different objectives for inclusion in service design. A final 



 

86 
 

Conceptualising Prototypes in Service Design 

remark concerning the practice of service prototyping is that since service design is cross-

disciplinary and relies heavily on co-creation approaches, a lot of people need to be able to 

take part, evaluate, and understand the design process. 

6.7 Study 3 references 
Blomkvist, J., & Holmlid, S. (2010). Service prototyping according to service design 

practitioners. ServDes.2010. Linköping, Sweden: Linköping university electronic press. 

Blomkvist, J., & Holmlid, S. (2011). Service designers on including stakeholders in service 

prototyping. Proceedings of Include 2011. London, UK. 

Bradwell, P., & Marr, S. (2008). Making the most of collaboration: an international survey of 
public service co-design. London: Demos. 

Fullerton, B. (2009). Co-Creation in Service Design. interactions, 16(2), 6-9. 

Holmlid, S. (2009). Participative, co-operative, emancipatory: From participatory design to 

service design. Nordic Conference on Service Design and Service Innovation. Oslo, Norway. 

Sanders, E. (2006). Design Research in 2006. Design Research Quarterly, 1(1), 1-8. 

Sanders, E. (2008). An evolving map of design practice and design research. interactions, 
15(6), 13-17. 

Segelström, F., & Holmlid, S. (2009). Visualization as tools for research: Service designers on 

visualizations. Nordic Design Research Conference, Nordes. Oslo, Norway. 



 

87 
 

 

7 Study 4 – Communicating service 
experiences during design meetings 

This chapter is based on the paper Exemplars in Service Design (Blomkvist & Holmlid, 

2009), abstract and full paper peer reviewed and accepted to the First Nordic Conference on 

Service Design and Service Innovation, 2009.  

7.1 Introduction 
This study is based on transcripts of recorded meetings between designers and other 

stakeholders. The transcripts have been analysed using the notion of common ground and 

approaches from communication analysis. The study looks at the communication in two 

service design projects. Observations and audio recordings from projects at the Swedish 

Customs and the national meteorological institution (SMHI) are analysed. Go to the 

Method chapter (3.4) for more information about the method used in this study. The aim is 

to find out if previous service experiences, termed exemplars, can be used in design 

communication, and if so – how. This study will start by giving an overview of what is 

indicated by exemplars and from what perspectives exemplars have been analysed in 

previous research. It will then point out specific features of services that might make the 

study of exemplars different for the service design discipline. The service concept construct 

(Goldstein et al., 2002), will then be used to provide a framework for understanding how 

examples influence communication in observations and recorded material from two 

different service design projects. How to understand the service concept is described in the 

Method chapter (3.4.1). 
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7.2 Theoretical background 
There is a general consensus that examples are used by designers, and that they are 

important in design processes. Under this consensus, techniques such as mood-boards, 

competitive analysis, and personas are used, and research has showed that metaphors are 

important in design communication. This study however does not look at “examples” from 

that common-sense point of view but rather delimits the meaning to referential techniques, 

calling upon existing elements or design objects, that are brought into the design process to 

benefit the result of that process. These existing elements can be called exemplars (see e.g. 

Schön, 1983). As a consequence, this excludes techniques such as personas, which are 

referential of archetypical users, mood-boards, which are referential to abstract qualities, 

etc. from the study presented here. Exemplars can be previously made artefacts and 

experiences sometimes mentioned as being “examples” of something, that can serve as 

inspiration or that can be repeated in some way to improve the new design. For instance, 

benchmarking and similar activities (e.g. identifying the service landscape) are common 

practice in applied service design. In service design research and literature they are largely 

overlooked however. In the online repository for Service Design Tools (2009), 38 different 

tools and methods are mentioned. None of them concern exemplars or associated activities. 

It is argued in this study that exemplars play an important but academically neglected, or set 

aside role, in design in a number of ways. In service design literature there is little 

mentioned about methods and practices that utilise the potential of exemplars. Exemplars 

can be used to inspire, explore, and analyse possible design solutions and are used 

extensively by design practitioners. Even though there is some knowledge about exemplars 

in other design disciplines, there seems to be a need for better understanding of the role of 

exemplars in service design. In most design fields an exemplar can be a physical thing, like a 

chair, a painting, a building or a web page, but in service design, the most typical exemplars 

are experiences. These experiences cannot be shared like physical designs, by showing a 

picture or a product, but might very well be as important for the result of design projects. 

The main focus of this study is to analyse how exemplars are used during actual design 

discourse - their origin, structure, and for what purpose they are used. In other design fields, 

exemplars have been the focus of research from a number of perspectives, e.g. how designers 

use physical examples to support the creative process (Herring et al., 2009), the importance 

of gathering sources of inspiration (Eckert, 1997), and strategies for and approaches to 

adapting different sources in current designs (Eckert & Stacey, 2003). Designers use a wide 

set of tools and techniques of which a subset are referential techniques. Using different 

terms, it has been suggested that exemplars can be used to, e.g. help designers understand 

design languages (Rheinfrank & Evenson, 1996) and genres (Dearden, 2006). That they are 

used to inspire (Herring et al., 2009), and provide a repertoire of design solutions (Löwgren 

& Stolterman, 2004). Another theme that is common is reuse, which stretches back to 
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Christopher Alexander and the development of design patterns. The ability to reuse prior 

work can be seen as a characteristic of a mature discipline (Hornsby, 2009), which also 

allows for adding and modifying previous elements and designs to fit the existing situation. 

For instance, the teaching of architecture is grounded in concrete exemplars and early in 

education students learn about the great genres and exemplars of history to understand the 

timeless components of design elements (Winograd & Tabor, 1997; Schön, 1983).  

There is some evidence that exemplars are used to improve the outcome of service design 

projects. These examples are however instances where explicit strategies for how exemplars 

should be used to benefit the current design process. In his ambitious master’s thesis, Moritz 

(2005) mentioned 102 tools and methods put forth by the service design community. Four of 

these have at least theoretical connections to exemplars: 

• Try it yourself – designers try out existing services as exemplars for designing new or 
improved services 

• Mystery shoppers – similar to try it yourself except someone external is sent out to try 
out a service 

• Inspirational specialists – especially useful or successful features of other services are 
used as inspiration for the development of a new service 

• Benchmarking – quite explicitly focuses at previous solutions 

Looking at design as a whole, inspirational specialists seem to be a valuable and common 

way of dealing with specific service elements. An example comes from The Mayo Clinic and 

their SPARK programme, where inspiration about how to handle the check-in process of the 

hospital came from the check-in process of the airline industry (Saffer, 2007). Research so 

far has mainly concerned surface properties of exemplars, and explicit accounts of how 

exemplars are utilized in design practice (Herring et al., 2009; Eckert, 1997; Eckert & Stacey, 

2003). In these cases the exemplars serve as common reference points that help designers 

co-ordinate activities and facilitate communication.  

An assumption behind the study is that service experiences, that do not have the same 

physical nature as products, also can be beneficial as exemplars for the design of services. 

The study also looks explicitly at how exemplars are used in communication, and not as an 

explicit technique or strategic approach in the design process.  

7.3 Design as communication 
Given the nature of services, and the service designer’s reliance on co-design methods and 

visualisations (Segelström & Holmlid, 2009) the design process can be viewed as a 

communication process. Co-designing means involving different people with different 

backgrounds which might lead to communication problems. A way to cope with such 

problems is to use more universal ways of communicating, such as storytelling which is a 
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way of involving non-designers in the design process (Strom, 2007). Vaajakallio (2009), 

among others, have called for more detailed observations of how people collaborate and 

communicate in co-design situations.  Communication helps designers and teams to 

collaborate, and one approach to design is to see it as fundamentally a process of 

communication: “It is useful to think about design as a process of communication among 

various audiences.” (Erickson, 1995; p. 2) 

An important part of collaboration is the ability to communicate effectively and having a 

agreement on the rules for cooperation (Andriof & Waddock, 2002). Research contributing 

to the understanding of how communication is facilitated in service design has also been 

published by Segelström et al. (2009). When it comes to prototyping and how different 

stakeholders are involved there is less to be found in the existing body of service design 

literature. As a way to communicate effectively designers use scenarios and prototypes as 

boundary objects (Johansson & Arvola, 2007). Physical exemplars are also used as boundary 

objects, and as such they make communication more effective (Eckert & Stacey, 2000). A 

similar logic can be applied to prototypes since they also facilitate communication 

(Erickson, 1995). As with prototypes, exemplars of services cannot be described in reference 

solely to external aspects. Instead they must be described also as experiences and 

impressions of the relationship between the customer and the service provider. New tools 

for, e.g. visualisations, have been developed that address the temporal, complex, and 

intangible aspects of services, for instance design documentaries (Raijmakers et al., 2006) 

and customer journeys (Kimbell, 2008), but no similar methods or tools exist for utilising 

the potential of exemplars.  

7.4 Result 
The recordings from the design meetings have been transcribed. For more detailed 

information about how this was done, go to the Method chapter (3.4). In this analysis, 

unfinished sentences are signified by three dots (...). Comments or remarks made by the 

author are put within square brackets []. Where episodes have been skipped it is signified by 

this notation /.../. The excerpts should be read literally as service experiences, and not as 

metaphorical or analogical. The idea of a service concept will be used as an analytic 

framework here. The excerpts are taken from some of the more interesting sequences in the 

material where exemplars were mentioned. In this section the example and the emotional 

response have been underlined because those are the parts of the excerpts that are most 

interesting for the analysis. The excerpts have been collected half-way through the design 

project at the Swedish customs. The results have been divided into three groups: 

• Behaviours 
• Tangibles 
• Gathered data 
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7.4.1 Behaviours 
The focus of this kind of contribution is behaviour. As in this excerpt where a service 

element is discussed from an expectation viewpoint, excerpt 1: 

“I think it feels like this; if you don’t get [an email] for all [messages], then it 
feels to me like it is either-or, so that you don’t get confused and trust that you 
get a notification to the mailbox every time you get a message in the portal, and 

then all of a sudden I don’t get one. That could get a little confusing.” 

As exemplars in this excerpt the participants use a behaviour – the first underlined bit of the 

excerpt. The behaviour is described in detail and serves as an example of inconsistency – 

which they fear may get confusing. The emotional level is added in the following 

elaborations about the behaviour. The concluding remark is where the (underlined) 

emotional response is finally clarified. 

This was a common way of arguing for the “how” of the service concept. So what the 

designer is saying in this excerpt is actually that if the customer expects certain behaviour, 

i.e. feedback, then it would be bad if that was not fulfilled. Implicit in the excerpt is the 

assumption that similar elements in other services behave this way, which also makes it a 

good idea to design the service accordingly.  

Later in the same meeting, a suggestion based on a previous solution is made. The structure 

is similar to other contributions where, in this case the behaviour, is first suggested and then 

the expected response. Excerpt 2: 

“At the same time as a message arrives to the account, another message should 
be sent to their mailbox that ‘you have a message’. It doesn’t matter what was 

in the letter but it said that there was a new message to be read.” 

The fact that last time this behaviour or function was implemented, customers only needed 

a confirming letter, makes it a good suggestion about how the this service element should 

behave. The behaviours discussed in these excerpts follow the same pattern as when 

tangible exemplars were used. 

7.4.2 Tangibles 
This type of contribution was made in reference to exemplars from common ground or 

personal encounters. The contributor here considers a “’1’ within brackets” as part of what 

customers expect because they might have used similar services at the bank. Excerpt 3: 

“Think about how it looks at the bank. There is usually a small ‘1’ within 
brackets, on the... on the edge here... messages [pause] Then you see that 

something has changed.” 



 

92 
 

Conceptualising Prototypes in Service Design 

In this example it is the nature of the experience that is implicit, i.e. it is understood that it 

is good if you can see that “something” has changed. Together with the emotional response, 

the bank example creates enough understanding of the event for others in the design team 

to understand the impact on the service concept. In this way, some contributions involving 

exemplars become arguments for a specific solution. 

The tangibles were sometimes also of a more personal nature, as in excerpt 4: 

Designer:  

“In my inbox there are terrible amounts of mail and that doesn’t bother me 
because the new ones end up on top. The list goes on forever if you attempt to 

scroll down.” 

Team member:  

“Yes it does.” 

Designer:  

“But I don’t think it’s a problem actually.” 

The “yes it does” is not meant as a counter-argument but rather as reinforcement of the 

designer’s contribution. A previous experience serves as example and an anchor point for 

the contribution. The indifference to the potentially negative experience of having lots of 

messages in the inbox is a way for the designer to argue for a specific solution in connection 

with the service concept.  

In this last excerpt concerning tangible exemplars, the existing main page is the example 

and here it is the information associated with the example that is in focus. Excerpt 5: 

“I went online and clicked [the link] on the [existing] main page, and there you 
get, well, instructions about [another service] and this and that depending on 

your question. Now I don’t know if that should be here too.” 

7.4.3 Gathered data 
Contributions that involved gathered customer data acted as powerful design arguments. As 

in this excerpt where a reference to how customers perceived some specific service evidence 

is made in excerpt 6: 

“[The customers] were completely clear about the meaning of the word.” 

This is followed by the immediate response: 

“Okay, but that’s good then.” 
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This saves time, because the team can rely on the gathered material rather than go on 

discussing the matter. When the response “but that’s good then” comes, it’s not only an 

acceptance but also a way to say “we can leave this topic for now”. All these exemplars are 

about both the how and the what of the service concept, how the concept should be 

designed in order to align it with the wishes and expectations of the customers.  

Observations from earlier design phases show that questions initially are more directed at 

the what of the service concept. Questions like “Who am I when I do this?” and “What do I 

want and how does that matter?” is more common and considerable effort is put into 

understanding what the service concept should be. In these earlier stages stories play a 

significant role, e.g. in building a shared service concept. 

7.5 Discussion 
This study has looked at how previous service experiences are used in design 

communication. The aim was to answer the question: how are prototypical experiences 

incorporated in design communication? A close examination of the collected data revealed 

how contributions involving exemplars were made. Regardless of how they were made there 

were always consequences related to both the “how” and the “what” of the service concept. 

Exemplars seemed to contribute both to the understanding of options and the value of 

choosing different solutions. Members of the design team added emotional responses to 

exemplars to express their value. This was sometimes done explicitly, as in excerpt 1: “that 

could get a little confusing” which was a straightforward way of saying that it was a bad 

solution, or implicitly as in excerpt 3: “Then you see that something has changed”, which is 

meant to imply that it is a good thing that you can see if something has changed. The value 

of such implicit expressions is understood in the context of the situation. This study was 

also able to identify the origin, structure and purpose of exemplars.  

7.5.1 Structure 
A pattern was observed of how exemplars were introduced in the observed design situations, 

roughly following this structure: 

• Introduction of the exemplar 
• Description of the surrounding context or behaviour 
• Implicit or explicit referral to expected associated emotional response 

These kinds of contributions will be called micro-narratives in this study, to distinguish 

them from related activities such as planned storytelling, where storytelling happens as a 

formal and deliberate activity during the design process, through techniques such as 

storyboards, scenarios and personas. These are planned and premeditated activities. That is, 

scenarios and role-play are prepared to perform a function in the process. During actual 

real-time discourse however, such techniques are not available and different strategies must 
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be used. One common strategy is the enactment of ideas and concepts (Arvola & Artman, 

2007; Vaajakallio, 2009). For instance Arvola & Artman (2007) explored how gestures are 

used and found that interaction walkthroughs and improvised role-play enable participants 

to describe dynamic, interactive features extemporarily. The presented study complements 

these studies by showing another way of envisioning ideas and concepts. During actual, real-

time design discourse, situated stories are produced extemporarily, on the fly, by 

participants of the activity. 

7.5.2 Purpose 
Micro-narratives occurred dynamically and continuously. They are utilised for many 

different purposes (individual and shared goals) and comes from different sources. Shared 

goals support the collaboration, like informing the team (e.g. excerpt 1 and 5). Individual 

goals involve arguing for a specific solution, like in excerpt 4. An important point to make is 

that even though many references point directly to tangible aspects of exemplars, they 

implicitly concern events. Implicitly they also refer to the complete service experience for 

different audiences, since all the touchpoints in a service affect the overall service 

experience. So, when visuospatial elements are referenced in this way it says something 

about the how of the service concept, but also about the what. Implicit in the excerpts are 

the value for the new design (i.e. the impact on the service concept) and the situation. 

Similarly, the micro-narratives help designers go from analysis to synthesis. The exemplars 

are what Dubberly et al. (2008) would call a description of what is, and these are used to 

inform the work on what could be. This is supported partly by involving individual 

experiences collected during the initial stages of design. This is why individual experiences 

are so important and micro-narratives allow individual design team members to contribute 

knowledge about service encounters, thus filling in the gaps of required knowledge. 

7.5.3 Origin 
Exemplars in micro-narratives were retrieved from the research phase (excerpt 6), common 

ground (excerpt 3), or personal experiences (excerpt 4). A closer look at how the different 

sources are adapted in new designs and the different impacts depending on source would be 

a good way to continue this research.  

Exemplars that are introduced in micro-narratives also represent more than just the 

example itself. By saying, “Think about how it looks at the bank” (excerpt 3), it is also implied 

that a bank is similar in some sense to the current design, and that the bank genre is a 

potential model for it. Without this exemplar it would take a lot of time and effort to 

explain all the associated attributes of a bank, but instead the bank can be used as a common 

reference point. Collecting exemplars to use in design projects could be helpful, much like 

designers in other disciplines collect and store exemplars. The service design exemplars 
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would however need to be different in the sense that also temporal and emotional aspects of 

services would have to be stored. 

7.6 Conclusion 
Exemplars matter to design communication, and potentially to the result of the design 

project, on the level of analysis applied here. As common reference points, exemplars allow 

designers to communicate more effectively and understand the emotional level of service 

elements. At the same time exemplars makes communication more effective when they are 

understood in their socio-cultural context with associated attributes, values and so on. 

Micro-narratives are recurring in real-time design discourse and when these narratives 

involve exemplars they seem to follow a certain structure. The narratives provide a way of 

correcting and adjusting the service concept, and by doing so, aligning the business intent 

with customer expectations.  

The results found in this study support the understanding of exemplars as a valuable 

resource in design communication. Since some of the exemplars are used for 

communicating insights from early stages of the design process they increase empathy for 

customers and contribute to a better understanding of the service context. However, more 

research in this area is needed to understand how the potential of exemplars can be better 

understood and ultimately benefit service design quality. When there is no prototype to talk 

about in a situation, experiences associated in different ways with service concepts will still 

be incorporated in communication and matter to the output of the process.  

The aim of this study was not to suggest a new method or technique, simply to add to the 

existing knowledge about what actually goes on during design communication on a more 

detailed level. When prototyping a service this can be important to have in mind, 

experiences from previous services are important and prototyping can be seen as a way of 

increasing the collective repertoire of exemplars. Grounding them in common ground 

potentially allows designers and other stakeholders to communicate and collaborate more 

effectively. In that sense, this research has implications also for how to “set the stage” in 

collaborative design situations where a number of exemplars can be grounded in common 

ground initially (by viewing or experiencing them together), to benefit communication 

between participants of various backgrounds and skills. 
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8 Study 5 – Developing a tool for 
measuring service prototype 

experiences 

This chapter is based on the paper Developing a tool for measuring the Impact of Location 

Oriented Prototypes in Elaborate, Interpersonal Services, submitted to British HCI 

conference 2011. 

8.1 Introduction 
This study will take a closer look at a specific instance of service prototyping. The aim is to 

suggest a process for measuring how people experience a prototype, for designers and 

collaborating stakeholders to be able to evaluate it. This is a case study that looks at a 

prototyping project conducted by a Swedish service design agency. The case is described in 

further detail in this chapter but more information about the method can be found in the 

Method chapter (3.5). The suggested process for evaluating service prototypes builds on the 

assumption that service prototypes, based on user research are manifestations of hypotheses 

about how behaviour and experiences will change. In this case the desired change was an 

improvement on patients’, and other visitors’ experience of visiting the waiting room of the 

emergency ward at a large hospital. The service in this case was emergency healthcare which 

of course doesn’t start or stop in the waiting room, so the scope of the project was limited to 

one specific service moment. “We” in this study is the author and Stefan Holmlid, also 

referred to as the “researchers”, unless other details are specified in the text. 
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8.2 Theoretical framework 
One of the challenges with evaluating how successful a prototype is in service design, is that 

the impact of prototypes is complex and difficult to estimate or measure. A way to counter 

this dilemma is to put more focus on making the hypotheses explicit and testable. This 

study presents a practical process for using designers’ hypotheses to generate survey tools 

for evaluating the impact of elaborate, interpersonal prototypes in location oriented service 

systems. This is also a way for designers to verbalize the purpose of service prototypes in a 

contextual and situated way. The process has been applied to a project where the waiting 

room of an emergency ward was redesigned. The process and its benefits will be described in 

detail in this chapter. 

Prototypes can be seen as embodiments that manifests design ideas or hypotheses (Lim et 

al., 2008). In service design, these hypotheses are part of complex and, many times, people-

intensive product service systems (Pinhanez, 2009; Ericson et al., 2009). In these systems, 

knowledge generated within Human-Computer Interaction (HCI), play an important role, 

often defining central service touchpoints or whole service channels. This knowledge from 

the HCI field also shows that the hypothesis in evaluation of prototypes is important. The 

hypotheses are closely tied to the purpose of prototypes; what the prototype should explore, 

evaluate, or communicate should be reflected in the assumptions about what the prototype 

is supposed to change. A good understanding of purpose have been suggested as a way to 

support communication in design (Houde & Hill, 1997). A step towards a better 

understanding of the purposes, suggested by Houde & Hill, is a categorisation into role, look 

& feel, and implementation. “’Role’ refers to questions about the function that an artefact 

serves in a user’s life – the way in which it is useful to them. ‘Look and feel’ denotes 

questions about the concrete sensory experience of using an artefact – what the user looks 

at, feels and hears while using it. ‘Implementation’ refers to questions about the techniques 

and components through which an artefact performs its function—the ‘nuts and bolts’ of 

how it actually works.” (Houde & Hill, 1997, p. 3) 

We agree with Houde & Hill in that we need to pose more fundamental questions about 

prototypes and their purpose but suggest that for prototypes of services, the proposed 

categories might not be as relevant or sufficient. For instance, the look & feel of the 

prototype should be divided into separate dimensions, since it is possible to test one 

withouth the other, e.g. carrying around a block estimating the size and weight of a mobile 

unit explores the feel but not necessarily the look of the artefact. An equivalent example for 

service design might be testing – by role play or bodystorming – a client meeting without 

the correct props and clothes, thus exploring the feel but not look of the service encounter. 

The categories suggested by Houde & Hill (ibid.) also does not suffice to answer e.g. relevant 

questions suggested by Schneider (1996) such as; What does the prototype show? What does 

it prove or disprove? The answers to such questions, that concern the prototype in itself 
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should be able to be derived from the purpose of a prototype. A contextual way of dividing 

purposes for prototyping is to return to the role of the prototype in specific projects. In a 

study where practicing service designers were asked about their prototyoping practices, they 

mentioned three different purposes; exploration, evaluation, and communication (see 

chapter 5; Blomkvist & Holmlid, 2010). The research showed that explorative prototypes 

were used to generate ideas or as learning tools that facilitate collaboration. Evaluative 

prototypes were used to answer questions and receive feedback on assumptions while 

communication prototypes were directed at specific audiences to convey the main points of 

an idea. 

8.2.1 Classifying the service 
This study reports on a project where an evaluation prototype was created to improve a 

waiting room experience and decrease the number of unnecessary questions to front-line 

staff. By “evaluation prototype” it is implied that the designers had done research and 

formulated a plan for what the prototypes should accomplish – before the prototype was 

built. The prototype was to be integrated in the actual waiting room by changing the 

content and layout of the room. To further specify what the preconditions for this 

prototyping project was, a classification is necessary.  

Based on existing classification schemes we can say something about the service at hand (see 

chapter 3.5.1 for a description of how the service was categorised). First of all, the service in 

this case is healthcare, or emergency healthcare. The first distinction we will make is of 

where the service takes place. Is the service mainly location oriented or can it take place 

anywhere? In this case, the service is largely location oriented (people must come to the 

hospital). The project itself concerned a re-design of the existing physical location, and in 

that sense the project brief actually influenced the classification of the service. It is assumed 

that this would be the case in all classifications for service design, since projects can concern 

anything from a single touchpoint design to developing new, or improving existing, holistic 

services. Since the service was location oriented, the typology for servicescapes was relevant. 

So, when looking at how the service was delivered and choosing between self-service, 

interpersonal, and remote services, it is clear that the service is interpersonal. The service is 

also complex, consisting of many elements and artefacts, making the service elaborate rather 

than lean. 

8.2.2 Challenges of prototyping in this service category 
On the basis of the existing plethora of literature, both on atmospherics (e.g. Hoffman & 

Turley, 2002; Greenland & McGoldrick, 1994) and from the field of environmental 

psychology (for an overview, see Holahan, 1986), it should be safe to say the the physical 

design of the service facilities effect people. It is therefore reasonable to assume that changes 

to that design will also have effect on peoples’ perceptions and experiences and and in those 
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facilities. Predicting and measuring those changes is however not easy. Techniques have 

been developed in an academic context that assess the impact of an environment on peoples 

perceptions. For instance, a measurement techniqe called Perceived Environmental Quality 

Indices (PEQIs), which affords a qualitative assessment of the quality based on a group of 

peoples’ experiences related to physical facilities can be used (Holahan, 1986). But rigorous 

academic measurements are not feasible for practical reasons when designers are contracted 

to make changes to facilities. Instead they need to rely on quicker ways of estimating or 

evaluating the impact of their designs.  

When attempting to simulate or predict behaviours and experiences in interpersonal and 

elaborate servicescapes, issues of validity quickly arise. Validity is a term that can be used in 

service prototyping as a complement to fidelity as a way of describing how well the test 

situation corresponds to the intended implementation context (Blomkvist & Holmlid, 2010). 

A similar thought that has been presented is that the aspects; environmental, social, and 

intervention fidelity of the prototype should be considered (Wellings, 2009). Environmental 
fidelity corresponds to the level of finish in the servicescape. Note that not all services are 

delivered and consumed in a servicescape, we also have location independent services and 

servicescapes that are owned by other service providers or even the customers. Social fidelity 

has to do with 1) roles, behaviours, and emotions, 2) rules that govern behaviours and roles, 

and 1) how people engage and relate to the design. Intervention fidelity concerns the 

artifacts and how they are used and combined in the situation. The validity of prototypes 

corresponds roughly to environmental and social fidelity, while intervention fidelity has 

more to do with the prototype in itself. In this case the prototype has high validity, which is 

correlated with environmental fidelity, since it is already in its intended implementation 

context. 

The challenge with prototyping in servicescapes is not only the many factors that may 

influence the experience. Aspects of the physical location that affect customers of services 

also affect the service delivery staff (Bitner, 1992). Many times, the influencing factors are 

also hard to predict. The experience of eating at a restaurant for instance, is not determined 

exclusively by the food, it might not even be the most influential factor in judgments of a 

restaurant visit experience. Aspects such as the design and style of a restaurant, in addition 

to the food and service play an important part, as shown by e.g. Alonso & O'Neill (2010). 

Things that might affect the experience of the servicescape in this case, are waiting time, the 

cause for visiting the emergency ward (severity of injury/illness), staff and patient behaviour, 

and so on. Even small changes in the environment have implications for behaviours, such as 

changing the flow of transactions and supporting certain types of social behaviours (Bitner, 

1992). The proposed process for measuring the impact of the prototype tackles this by 

isolating variables. The process also focuses on a limited part of the whole experience to 
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tackle the challenge of complexity. This is done by focusing on the hypothesis of the 

prototype. 

Predicting and evaluating improvements of services that are location oriented and complex 

is difficult. In this case we developed a questionnaire using a process that can be used to 

evaluate prototypes in these kinds of services. It is suggested that this process can be used by 

practitioners for two purposes. 1) to facilitate communication in design teams, by making 

the purpose more explicit and by creating a shared representation of the hypothesis behind 

the prototype. 2) to evaluate to what degree the prototype has been successful and thus 

enable designers to show the impact of their work on the service experience. The process is 

not intended for all types of services since there are many different ways to co-produce 

services. The first step is therefore to identify what category of service we are talking about. 

8.3 Contextualizing the case 
The project started when a Swedish design agency approached one of the biggest and most 

prestigious hospitals in Sweden with a proposition for a design project. Our role as 

researchers in this project was as a third party – we did not take part in the design activities. 

The hospital had already been planning to make changes to the existing waiting room at the 

emergency ward. Hence it was agreed that in the first phase, the design agency would do a 

short research study leading up to a number of recommendations for the emergency ward. 

After this phase there were some negotiations with the hospital and the second part of the 

project, which was supposed to be a prototyping phase, was delayed. This meant that when 

the project got started again, the designers decided that too much time had passed and they 

needed to do another, short research effort, see Figure 8.  

 

Figure 8: Visualisation of the case process, divided into what the designers and researchers did. 

The progression of the project was followed by continuous updates in the shape of design 

documentation, notes from meetings, and email conversations. In total, 3 interviews with 2 

different designers were conducted at to separate occasions, see interview 1 and 2 in Figure 

8, (see also chapter 3.5). One interview was conducted after the first research phase. A 

presentation the designers had held for the hospital was sent to us after the interview. The 

same designer was then interviewed after the next research phase when also another 

designer was interviewed. The interviews only had one purpose; revealing the designers’ 
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assumptions about the prototype, problems and solutions. The format of the interviews 

were thus open but started with questions about problems, what they wanted to do (i.e. to 

prototype), and finally what parts of the prototype that would achieve their goals.  

8.4 Design research 
In the following section some of the results from the research study performed by the 

agency will be presented. A short introduction of the waiting room of the emergency ward 

and the main problem areas found during the research phase will be presented in the 

following sections. 

 

Figure 9: Overview of the waiting room with important areas marked. 

8.4.1 The emergency ward waiting room 
The waiting room (see Figure 9) served both as registration and waiting room. There was a 

registration desk with two registration windows (a) and a window for payment (b). The desk 

ran along the glass covered triage area (c) and was located straight ahead on the right hand 

side when you entered the room. Before approaching the registration counter visitors were 

supposed to get a queuing ticket from a queue-ticket machine (d). When a visitor’s number 

was shown on a display it was time to walk up to the registration window and sit on a chair 

in front of it while stating the purpose of the visit. After that, visitors were supposed to get 

up and walk over to another window to pay the standard fee for a visit to the ward. After 

that, they were asked to sit down until their name was called. However, if chest pains or 

shortness of breath was experienced, the visitor was supposed to walk directly up to the 

counter and ask for help. The designers had used a combination of observations, of the 

people coming in to the waiting room, and what they referred to as eavesdropping, after 

deciding that interviews were not useful in the quiet room where people did not feel like 

a: registration windows 

b: payment window 

c: triage area 

d: queue-ticket machine 
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talking – especially to strangers. This approach revealed 3 main problem areas; information, 

registration flow, and environment. 

8.4.2 Problem area: information 
There was too much information in the waiting room. The staff had put printed papers in 

all sizes on doors, walls, and pillars mixed up with official information from the hospital and 

information about travels and other situations. The sender and intended recipient of the 

various messages in the room were not clear and this also affected the ability of visitors to 

know what to do to get a queue ticket. Because there was so much irrelevant information, 

people did not see the important information, such as where to get queuing tickets or what 

to do in an immediately life threatening situation. 

The information that patients actually wanted to get was only partially available, if at all, in 

the room. For instance, the ward informed about how to find a psychiatrist, where to smoke 

and not, particular infections, how to get a taxi and so on. People on the other hand, wanted 

to know where they were, why the vending machines didn’t work, how much longer they 

were going to have to wait and so on. 

8.4.3 Problem area: registration flow 
Partly as a consequence of the information overload people also had problems with doing 

everything in the intended order. Abundance of information and confusing spatial layout 

lead to problems with the process of registration and how to behave during the first few 

critical moments of entering the room. For instance, it was difficult to see the difference 

between where to register and where to pay. Many just walked up to the registration 

window or formed a queue behind others because they did not understand the intended 

flow. More alarming, there was a risk that seriously ill people would wait for a queuing 

ticket instead of walking directly up to the window. Also, some people stopped right after 

entering the room with confused expressions, thus preventing the flow through the room 

additionally. 

8.4.4 Problem area: environment  
The last area of problems was the environment and how people experienced it. The 

perception of the room, as interpreted by the designers, was that it was  

• cluttered and messy, which made it difficult to see structures and routines leaving a 
disorganized impression 

• hard to get clear instructions, communicating a lack of clarity 
• messy, worn, and untidy, which was interpreted as unsanitary 
• mixed materials, making it feel like a home environment which made the place seem 

unprofessional and 
• missing a holistic approach, making it feel low prioritized. 
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8.5 Goal orienting the evaluation 
This section will describe how the process is suggested to work by using this specific case as 

an example. The process to define the evaluation instrument is comprised of three steps and 

starts before the actual prototype is created, after the initial research phase. The process 

describes the steps involved up until the moment when the questionnaire is finished and 

ready to use. Documents generated during the project were sent by the designers to us and 

we also had contact regularly throughout the second phase of the project through mail and 

telephone/Skype. The phases of the project were initial research, second research, concept 

generation and prototyping phases. Somewhere in the middle of the second research phase, 

when the designers had decided what to do and how, the interviews were conducted to start 

the construction of a hypothesis structure. 

8.5.1 Building up the hypothesis structure 
The first step of building a hypothesis structure involves a thorough investigation of the 

assumptions behind the prototype. This should be done already when the original idea for 

the prototype is generated and formulated. The purpose of doing this is to make the 

assumptions verifiable so that it can be decided whether the prototype actually had its 

intended impact. It is valuable to know what aspects were affected and if the prototype 

accomplished to do what it was supposed to do. In this study, the assumptions were made 

explicit through interviews with the designers after they had gone through the initial 

research phase and concept generation. The subsections of the first step were; 

• extracting the emotional keywords 
• finding bridges, and 
• organising themes. 

First we extracted emotional keywords. We started with the designers’ interpretation of how 

the concerned stakeholders felt during their time in the waiting room. When developing a 

new service it is hard to tell how people will react to it but experience prototyping 

(Buchenau & Fulton Suri, 2000) helps understand and predict how they will interpret and 

experience the new situation. To find out what the designers thought of how people 

experienced the emergency ward waiting room we asked them to explain, in their own 

words, what affected the experience and what the emotional response might have been. 

This resulted in a number of words loaded with emotional or experience related values. The 

words were e.g. frustration, confusion, suspicion, understanding, trust, insecurity, (feeling 

of) security, and relaxation. 

Notice that there were both words with negative and with positive connotations. This is 

because the designers started talking about solutions and problems interchangeably. So 

when they said that information overload lead to confusion, they also said that the right 

information at the right time makes people feel secure. This is how the argument and the 
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structure of the hypothesis were built (see Figure 10). To find the thing that made the 

situation better we looked for the bridges between the negative and positive keywords. So in 

the example with information overload for instance, a new and improved information sign 

was the bridge. When those bridges got repeated or when similar bridges occurred, themes 

emerged. The bridges were identified by the researchers after the interviews and without 

involvement from the designers. This was a way to analyse how well formulated the 

designers’ ideas about the prototype were. It is probably a good idea that the designers 

perform this activity themselves so that they can make their assumptions explicit and share 

their ideas with each other. Once the thoughts about the emotional impact were clarified, it 

was time to verbalize which aspects of the experience that the prototype would affect. 

This was done by organising themes. Based on interviews with the designers, there were 

four areas that they felt were more decisive for the experience as a whole and for a 

successful prototype, than the others. These were entrance information, queuing, 

behaviour, and questions. The relationship between the reported feelings and the categories 

were not always as clear as in the example above with confusion – information – security, 

and it was not always a direct relationship between for instance queuing and frustration, but 

the designers had an idea about how improvement within these areas indirectly would 

improve the experience or change the behaviour in a desired way. Besides looking for 

bridges to find themes we also asked them explicitly about what they wanted to change with 

the prototype and how. This was a helpful exercise for the designers because it made them 

verbalize their implicit assumptions about the prototype. 

After the interviews we could conclude that the work of the designers was intended to result 

in better and more easily available information by the entrance, a clearer idea of visitors 

about how long they were going to have to wait, knowledge among visitors about what to 

ask the staff about and what not to ask about, and finally how to deal with registration. To 

achieve this, the designers choose to move the queue-ticket machine so that it was the first 

thing visitors saw when entering the room and they also changed its appearance so that 

choices were more clear. The designers also redesigned a lot of information in the room and 

took away unnecessary information. Important things and official information from the 

hospital were gathered in one place along one of the walls in the hospital. At about the same 

time, new televisions were installed in the waiting room and minor redecorations occurred. 

Figure 10: Hypothesis structure example 
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A strategic choice was made to also move the food dispensing machines. Those were the 

major shanges in the room as a concequence of the prototyping phase. The next step was to 

start constructing the questions for the questionnaire.  

8.5.2 Formulating questions 
The creation of questions to test the hypothesis is the most time consuming step. Here, 

questions that test if the prototype will achieve its purpose should be constructed. What a 

good question is and how it is formulated is not a simple thing to decide. First of all it is 

crucial that a good scale has been chosen. In this case, respondents were asked to report 

their level of agreement with statements, ranging from strongly agree to strongly disagree. 

Questions were then developed that answered aspects of the different areas the designers 

wanted to improve; entrance information, queuing, questions, and behaviour.  

Most areas had specific aspects that the designers wanted to change. For instance, when it 

came to the information in the entrance they wanted to find out if people would 

immediately understand what to do when entering the room. The queuing area had two 

different aspects that the designers wanted to change; knowing how long waiting time and 

knowing the position in the queue. They also wanted to decrease the number of irrelevant 

questions for the staff such as issues concerning queuing, directions, phone numbers and so 

on. Questions that could be distilled from the designers’ hypotheses about behaviour were 

closely tied to questions about the entrance information. The designers wanted to know if 

people would know how to behave in relation to the intended process of getting a queuing 

ticket, sitting down and waiting, approaching the registration window and then moving 

over to pay in the final window. 

We wanted the process of filling out the questionnaires to be quick and easy and decided to 

only have a few questions for each area. The questions were balanced so that there were two 

questions for each area; one positive and one negative. Formulating the questions, and 

mixing them, as positive and negative prevents respondents from just answering 

mechanically in the same way. The final questions looked like this.  

Entrance information 

• It is clearly instructed what to do to get the correct queuing ticket 
• It is difficult to know where to go depending on errand 

Queuing 

• I have good idea of how long I will have to wait 
• It is unclear what my place in the queue is 
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Questions 

• It does not disturb if I ask the staff about something I wonder 
• It does not feel right to interfere in the staff’s work with questions 

Behavior 

• It is difficult to know how to behave when you enter the room 
• It is clear where to go when you come into the room 

8.5.3 Making the questionnaire 
When making the questionnaire, the information to respondents and questions you want to 

pose need to be carefully considered. In our case it was imperative that the information 

about how to fill out the questionnaire and who was asking the questions was easy to 

understand. The initial text basically said that we were collecting data about how the 

waiting room of the emergency ward was experienced as part of a research project, and that 

we needed some help, and would be thankful for information that help us understand how 

to improve healthcare. The whole questionnaire fit on an A4 (Appendix B) page with 

information and questions on the first page and more questions and the SAM tool on the 

other side. We included a highlighted sentence that participation was anonymous, and we 

also informed them that we were gathering data for a project run by the university. 

Pilots of the questionnaire were constructed. Both the questions and the information were 

changed continuously to arrive at comprehendible and straightforward questions. The 

questions were tested on colleagues and on students just to make sure they were 

understandable. Each time the questionnaire was tested new things came up, but after three 

or four iterations the amount of feedback started getting smaller and concerning small 

details where it was more a matter of personal preferences than actual misunderstandings. 

To find out what information about the respondents to ask for we thought about the 

situation and context for data gathering as well as what we thought could affect the 

responses. We decided that we needed to know whether the respondent was a patient or 

not, how long waiting time, if they had been to the emergency ward previously and how 

long ago that might have been. Those were the only four questions about the respondents. 

Those questions were asked to find out how big the influence of waiting was on overall 

judgments and to be able to know whether they had been to the emergency ward previous 

to or after the first prototype was in place. It is also reasonable to think that the experience 

can differ between patients and their kin or friends that accompany them. 

The questionnaire only had one open format question, which was; What in the emergency 

waiting room has had the largest impact on your experience? This question was meant to 

help identify variables that might have had a large meaning for the interpretation of the 

final results. After making sure that the font size was big enough and legible, without 
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ambiguous formulations, the questionnaire was ready to be used. The questionnaire worked 

well on its own and did not need much introduction in the waiting room which made it easy 

to collect data. The first data collection was made before the prototype and the other 

collection was made while the prototype was in place. Since it is important to isolate 

variables we used the same phrase to initiate contact on both occasions, and we collected at 

similar time of the month on the same day of the week both times.  

8.5.3.1 Self-assessment manikin, SAM 

In addition to the questions derived from interviews and material generated by the 

designers it was clear that we needed some information about the actual experience, the 

emotional consequences of visiting and spending time in the waiting room. The prototype 

that was created did not directly have anything to do with the emotional effects of being in 

the room but many aspects of the room was thought, by the designers, to have an indirect 

impact on the experience of being there. When using a questionnaire it is however 

impractical to ask for secondary effects, if the hypothesis is that people will understand the 

intended flow better, ask if they understand the flow better and not whether they feel more 

safe. 

In this case, most of the things the designers wanted to do, in their opinion have 

implications for the experience. To find out on a more general level whether the prototype 

changed the experience we used the Self-Assessment manikin (SAM) measurement tool (see 

Appendix A). Measuring emotion can be done in a few different 

ways. Generally speaking, there are two approaches to explain and categorize 

different types of feelings and their relationships to each other -

 one discrete and one dimensional approach (Capota et al., 2007). The discrete approach 

divides all feelings into separate emotional states. The SAM tool uses a dimensional scale 

where the assumption is that emotions can be identified in a space defined by the three 

dimensions pleasure, arousal, and dominance (Bradley & Lang, 1994). Using pictures to 

facilitate affective reports, the SAM tool allows subjects to report their emotional responses. 

This was a good complement that was unrelated to the specific prototype and would 

indicate any positive or negative effects of the prototype.  

8.6 Results 
The results will focus on reflections on the process of creating the questionnaire and what 

that process meant for the project and for the prototype. It should be stressed that this is 

supposed to be a pragmatic approach that can be used by people who are not used to 

conducting this kind of research, which influences the approach and scope of the process. 

The main advantage of using this process is that the hypothesis becomes explicit and that it 

allows testing and evaluation of specific assumptions. The first part of building the 

hypothesis structure mainly helped with verbalising the designers’ view of how people 
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experienced the waiting room. This is an interpretation of how others might feel and 

experience things that is usually done in service design by visualising the customer journey. 

However, there is no step in the “usual” process where these interpretations are discussed 

thoroughly or arranged in a structure linking the experiences and assumptions about their 

cause and effect.   

8.6.1 Building up the hypothesis structure 
Throughout the project, the hypothesis and interpretations of what needed to be done 

changed a bit. The initial assumptions that the designers made were later reassessed and the 

initial problems were not necessarily prioritised in the solutions. This is common in design 

projects; the problem and solution is gradually uncovered simultaneously. This was also 

obvious in the work with finding bridges. It highlighted how natural it is for designers to 

think about the problem and the solution simultaneous; when asked about what problems 

they had discovered during the research phase the designers usually started talking about 

solutions interchangeably. When trying to construct a hypothesis it is better however to 

keep those separated. Being clear about what a problem, or problem area, is makes it easier 

to organize the assumptions into themes. This exercise was also a good way for the 

designers to make explicit connections between problems and solutions. Looking at the 

result however, reveals that the connection between problem and solution was not entirely 

matching; indicating that more work could be done with making this relation explicit. 

8.6.2 Generating the questions 
Since the designers did not have a clear hypothesis structure, the relationship between 

problem and goal was sometimes unclear. This could be observed by looking at the 

designers’ documentation and comparing it to the suggested structure. This meant that a 

choice between asking for problems and asking about the things that the designers explicitly 

said they wanted to change had to be made. In this case we chose to generate questions 

based on what the designers wanted to achieve, even though the connection between 

problem – prototype – solution was not always clear.  

It was surprising how limited the scope of what the designers wanted the prototype to 

achieve was. They basically only had a small number of areas that they thought they could 

affect; entrance information, queuing, questions, and behaviour. Even though these areas 

are quite broad, the more specific questions for each area were limited. There were also a lot 

more information about problems in their own documentation than came out during the 

interviews. The designers had identified many problems with the experience of the room in 

their research data and problem areas, but the behaviour influenced by problems with 

information was the only thing they worked with in the end. So, a rich material turned into 

a quite limited hypothesis. Working more with the assumptions and linking research data 
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with actual solutions or features of the prototype could potentially be a way of generating 

more ideas and facilitate communication.  

8.6.3 Making the questionnaire 
The designers’ assumptions mainly concerned the cognitive side of the internal responses of 

people visiting the waiting room. The cognitive responses were then assumed to influence 

emotions. For instance, not knowing what to do when first entering the waiting room was 

supposed to make people feel anxious and out of control. Effects on behaviour associated 

with being anxious were not discussed, and thus not included in the questionnaire. So, the 

problem of identifying a connection between problem and goal was a problem also when 

making the questionnaire.  

Formulating the questions was also difficult because when doing it the quick and dirty way, 

it is hard to know if people will answer the question you are asking, and if you are asking the 

question that the designers need to know the answer to. The designers never said “ask this 

and that question”, they reasoned about what they wanted the prototype to do and tried to 

connect the different experiences and the features of the room and the prototype. From that 

the questions became clear gradually but with training this process would probably be more 

fluent and easy. After the interviews we were left with a structure and some concrete points 

that the designers wanted to improve, and from that the questions were created. It did 

however take around four iterations before we were confident that the questions and the 

questionnaire would work.   

8.7 Discussion 
Making the hypothesis explicit and being specific in terms of the purpose of the prototype 

has been said to benefit prototyping (Houde & Hill, 1997). The results in this study indicate 

that the awareness of what the prototype actually was supposed to achieve was low. The 

designers were hoping for “improvement” in general rather than specific changes that affect 

the experience. One reason why Houde & Hill (1997) suggested that more emphasis should 

be placed on the purpose of prototypes was that interactive computer systems are complex. 

Considering the additional complexity and scope of services it is extra difficult to pinpoint 

what prototypes are expected to achieve. Dividing service prototypes into categories such as 

look and feel, role or implementation might not be helpful. It would not make sense for 

designers to try and divide or categorise the prototype in role or implementation, since the 

prototype could not say something about any of those categories exclusively. Nor would it 

be possible to talk about look and feel as a category because they are different, and they can 

both be manipulated on separate scales of fidelity (McCurdy et al., 2006). For a prototype 

that attempts to capture the experience of a service, or a confined area of service delivery 

facilities like in this case even, the categories suggested by Houde & Hill (1997) are too broad 

and vague. 
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One way of dealing with this is to be more explicit and specific about which aspects the 

prototype should affect. To be useful, the process must also be pragmatic and easy to use by 

anyone. This has been a guiding principle in this study. On a more general level, tha aim has 

been to answer the research question how can service prototypes be evaluated? The process 

suggested as an answer in this study is not all-encompassing but has credibility in the 

proposed specific service category. It is impossible to prototype everything at the same time 

in a service, without actually creating the complete service proposition. But since services 

are made up of so many different things you might want to prototype them in a holistic 

manner. Doing so means that you migth be testing the role, implementation, look, and feel 

in parallell but in different aspects of the service. It might be information material, social 

interactions, colors, artefacts, and so on. 

The division of purposes into exploration, evaluation, and communication allows for a first 

simple categorisation of prototypes in service design. The prototype in this case was an 

evaluation prototype that had specific challenges as a consequence. Hypotheses behind 

prototypes are arguably most important when the purpose is to evaluate. This meant that 

the hypothesis needed to be more clear because the point was not to generate more ideas or 

knowledge, as with an explorative prototype. Similarly, the idea was not to convey an idea 

that would improve collaboration or increase the insight into the project for other 

stakeholders, as in communication prototypes.  

8.8 Conclusion 
We have suggested that this process can be used by practitioners to facilitate 

communication and evaluate prototypes that are location oriented, interpersonal, and 

elaborate. This research shows interesting tendencies and a way to approach and verbalise 

the hypotheses behind prototypes. The challenges with this kind of service is that it is hard 

to decide whether the prototype is successful due to complexity of variables. The proposed 

process for measuring the impact of the prototype tackles this by isolating variables. 

Another way we dealt with the complexity was to focus on a limited part of the waiting 

room experience by asking for the hypothesis behind the prototype. The other alternative 

would have been to only ask general questions about the experience of the room. This 

would have been an approach that didn’t say anything about what the prototype specifically 

had contributed. This method for thinking about the purpose of prototypes in information 

systems that are not confined within the boarders of a computer has the advantage of being 

more specific. It allows designers to talk about the purpose and potential improvements in a 

language that is detailed and relevant to the existing situation. In this case, it was clear that 

the designers are not trained to think and talk about prototypes in terms of actual areas of 

improvement. Their process was more based on a feeling grounded in the user studies 

performed earlier in  the project. The assumptions they made about the prototype was 

limited and concerned only parts of what they hade identified as problems. 
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9 Discussion 

Following the studies we will now go through the results and highlight important 

contributions. In this chapter the research questions will all be addressed and the 

contributions made by the studies will be highlighted. This means that the prototyping 

framework introduced in Study 1 will be presented and complemented with additional 

perspectives. A first tentative suggestion for a service prototyping process will also be 

presented to answer the last research question. The process will be based on the results in the 

individual studies and propose ways to deal with the identified challenges for prototyping 

services. Some suggestions for future research areas will be made followed by concluding 

remarks. 

9.1 Contemporary prototyping research 
The first research question was What does contemporary research say about prototyping and 
prototypes? The answer to this question was a framework of perspectives from which 

prototyping had been explored in academic literature. In Study 2, a number of challenges for 

prototyping services as opposed to products were mentioned. A secondary question, which is 

interesting for this research endeavour, is what knowledge and which perspectives are suitable 

for prototyping services. Based on what we learned in the interviews about the validity and 

author perspectives a new framework can be constructed. The resulting framework of 

perspectives, with the validity and author perspectives, allow us to say something about what 

to consider when constructing prototypes or setting up prototyping activities. The final 

framework is part of conceptualising service prototyping and hence also adds knowledge to 

the question of what service prototyping is. The framework will be presented after a 

discussion about the challenges and additional perspectives. 
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9.1.1 Challenges for service prototyping 
How well the existing knowledge about prototyping meets the new challenges is explored 

further here. The challenges that have been identified are associated with inconsistency in 

service delivery, authenticity of behaviours and contexts, validity of the evaluation 

environment, intangibility of services as design material and the influence of time on the 

service experience. Some of the mentioned challenges can be directly addressed by existing 

prototyping approaches while others seem to be a little more problematic. Intangibility is 

addressed by the framework in the shape of techniques such as e.g. experience prototyping 

(Buchenau & Fulton Suri, 2000), various types of role playing (Sato & Salvador, 1999), 

bodystorming (Oulasvirta et al., 2003), and design games (Brandt, 2006). Such techniques also 

reveal that prototyping is no longer limited to physical objects or interfaces, but now also 

concern human experiences and involve social relations and multiple stakeholders (see also 

Kurvinen et al., 2008). These techniques also serve as examples of how prototyping is moving 

“away from the traditional design disciplines that are founded on the materiality of the 

artefact (graphic, product, space, software, architecture, etc.) and instead [organized] around 

human experience domains such as learning, creating, healing, living, working, playing, 

shopping, etc.” (Sanders, 2006, p. 30). 

In the framework, the perspective of representation deal with many of the aspects of 

servicescapes but in service design, representation needs to be approached holistically, by 

looking at how the different touchpoints fit together and how the tangible parts of the service 

relate to each other. Inconsistency and time are different sides of the same problem in a sense. 

They both are results of the dynamic and complex nature of services. To deal with these 

challenges, designers need to employ a holistic approach to service prototyping that involve 

many stakeholders and try to capture whole service experiences that take place over time and 

is distributed over a lot of different individuals. Knowledge about how stakeholder 

involvement is different in service design (Blomkvist & Holmlid,  2011), and ways to approach 

participatory prototyping (Brodersen et al., 2008) has been generated recently. The 

perspectives of inconsistency and time are addressed by the suggested process for service 

prototpying, chapter 9.5. 

The remaining challenges are authenticity and validity. They are addressed by the validity 

perspective that is added to the existing framework. This perspective will be further developed 

here. Study 3 focussed on inclusion in prototyping and highlighted the perspective of who 

authors service prototypes, which will also be elaborated on. The reported challenges and 

perspectives need to be met by the existing tools and methods for prototyping, or we will need 

to develop new approaches. 

9.1.1.1 A new perspective: validity 

The concept of validity is closely related to fidelity but concerns the larger context of 

implementation, use, and location, as well as the inclusion of actual people. The validity of 
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prototypes depends on how similar the test and implementation contexts are. This means that 

ideally you want all the stakeholders present already during prototyping. This helps avoid the 

risk that: “prototyping may ‘oversell’ the system by creating unrealistic expectations.”  (Ilvari & 

Karjalainen, 1989, p. 42; see also Alavi, 1984). It also helps by training the front-line staff in 

delivering the service and by decreasing the risk of unforseen problems associated with 

inconsistency and time. For service prototypes, and the context of evaluation, it is important 

that aspects of the servicescape and the complex network of actors are consciously considered. 

The setting should ideally approximate the intended implementation context as closely as 

possible. This improves the reliability of feedback during evaluation (Convertino et al., 2004) 

and potentially increases the usefulness of ideas generated based on the prototype. Working 

with authentic people and situations is important for service designers. Some choose not to 

use role-playing techniques because it doesn’t generate realistic responses and data. This is 

also why some refrain from using personas; because they feel it will stereotype people – a 

question raised also in academic contexts recently (Turner & Turner, 2010).  

Another aspect associated with the inclusion of stakeholders in prototyping services is who 

authors the prototype (Blomkvist & Holmlid, 2011), and what that means for the power 

relations. Author is the second and final suggested improvement to the existing prototyping 

framework.  

9.1.1.2 A new perspective: author 

The creator, the author, of the prototype is not a prioritized perspective or consideration in 

the literature. There are three aspects of this potentially important perspective – one is what 

associations the evaluators of prototypes have in relation to the author of the prototype, the 

second is the possibility for users/customers to take part in the creation of prototypes, and the 

third is related to organisational matters such as design management, ownership and 

resources. If the designer is associated with the company for which the prototype is 

constructed, users or other stakeholders that evaluate it might adjust their feedback 

depending on power relations, ill-will/good-will, personal gains, fears, and so on.  

In one case, a design team worked together with a service provider that managed some of 

their customer relations in an office. The designers put a machine in the office that allowed 

customers to carry out some of their errands. The front-line staff however, perceived the 

machine as a threat that might potentially replace them. To deal with the situation, the staff 

put signs on the machine during the prototype phase, saying that the machine was out of 

order. This was a case where the people behind the prototype were not trusted and of course 

led to problems with evaluating the new solutions. A way to tackle this might be to involve 

more people, like the front-line staff, in prototyping to increase trust. 

A co-design approach to prototyping means that different stakeholders need to be able to take 

part, evaluate, and understand the design process. A suggested way to do this is to make 

service prototypes as transparent as possible: “it should be transparent to all actors during the 
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design process. In service design, the prototype is more a glass box than a black box. 

Practitioners should make prototypes available to discussion and dialogue, both internally in 

relation to teamwork and externally in relation to clients.” (Saco & Goncalves, 2008, p. 18). 

When it comes to ownership within an organisation, traditionally designers have been 

functionally organized (Svengren, 1995). That is, graphic designers have been working at the 

PR-department, industrial designers at the product development department, etc. Prototypes 

and prototyping in consequence, have been an issue for a functional sub-unit in organisations. 

A service prototype, on the other hand, has no such functional home-ground. In service driven 

organisations the service offering, which is the object of the prototype, is a matter for the 

operative core of the organisation as well as the strategic management, which calls for careful 

and deliberate holistic prototyping. 

9.1.2 The resulting framework 
The perspectives of validity and author are suggested as helpful additions to existing 

knowledge on prototyping. This results in a final framework that can be seen in Figure 11. To 

recapitulate some of the main points of the existing framework, the top part represents the 

prototype in itself, and is placed on top of a level representing how the prototype is used – 

what technique is being utilised to test or generate knowledge. This step is not always defined 

by existing techniques but there is always some kind of prototyping activity that happens 

around the prototype. The activity is also directed at an audience of some kind, that is, the 

target of the prototyping activity.  

 

Figure 11: The final framework of perspectives on prototypes and prototyping. 

Those parts of the framework, the prototype (fidelity and representation), the prototyping 

activity (technique) and the stakeholder viewpoints (audience) are all tightly connected and 
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governed by the purpose of prototyping. The purpose will affect what kind of feedback the 

audience is able to give, what technique to use and how to represent the idea, manifested as a 

prototype. The purpose affects all parts of the framework and influences the situation by 

pointing toward a goal that can be more or less well-defined (see also chapter 9.4). 

What has been added in this version of the framework is validity and author. Validity is placed 

on the activity level, to represent the context in which the prototype is used or evaluated. The 

types of fidelity suggested by Wellings (2009) environmental and social fidelity, are relevant 

here and have to do directly with the validity of prototypes. When it comes to intervention 

fidelity, it has more to do with the actual prototype. Validity is closely related to technique and 

depends on what the prototype is and what category of service is being prototyped. Technique 

is a choice about how the prototype should be used, while validity on the other hand, has to 

do with how it should be tested and evaluated, on the other end of the scale. On the next level 

we find the author perspective, on the same level as the audience, which is the natural level to 

place it on. The author of the prototype influences what technique to use and how to 

represent the prototype. The author also has power to influence in what context the 

prototype should be tested or used, thus effecting the audience’s perception of the prototype. 

This means that also the author and audience perspectives represent opposite sides of the 

same situation.  

You could draw a line from the author perspective, via technique over to the prototype and 

then down on the right side, passing validity and ending up in the audience perspective. This 

would signify a logical way for decisions and choices in a prototyping phase. The author 

chooses, based on a purpose and a position in the process, what technique to utilise. This will 

also affect what the prototype should be made of and represent, and what degree(s) of fidelity 

the prototype constituents should have. Then the prototype should be tested in a situation 

that is valid for testing the perspectives that the audience is supposed to perceive, thus 

filtering the interesting parts of the prototype. A valid situation makes feedback from the 

audience, regardless of whether the audience is external or internal (the same as the authors), 

more reliable. All this, of course, happens at some point in the process and for a purpose, 

which influence choices at the other levels. In service design, the top level of the prototype 

might be represented only by people, doing things together.  In other cases it van be 

represented by whole service systems, like buildings and servicescapes. In these instances, the 

activity is much more important than the actual representation. The process that will be 

suggested in a later section can be seen as a technique, and should thus be placed on the 

activity level. 

9.1.3 Concluding remarks about the framework 
The following discussion will summarise the findings about prototyping research and what it 

can contribute to the practice of prototyping in service design. The representation of a 

prototype is important for some service categories. It is especially important for services that 
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rely to a large extent on physical or visual elements, such as servicescapes, but it is also a 

function of when prototyping occurs in the process. It is reasonable to assume that the 

representation is more refined and important in later parts of projects when the feedback 

should be about how the services should look and not as much about what it should be. 

 Fidelity, is also an aspect of the prototype. Service prototypes need to represent different 

levels simultaneously. The suggested types of fidelity (McCurdy et al., 2006) are good 

indicators and serve as starting points for reasoning about this issue for service design. 

McCurdy et al. suggested that level of “visual refinement, depth of functionality, breadth of 

functionality, level of interactivity, and depth of data model” (p. 1240) should be considered. 

However, this division is intended for interaction design and perhaps best suited for 

prototyping interfaces. The proposed distinction into environmental-, social-, and 

intervention fidelity made by Wellings (2009), might be more useful when choosing fidelity of 

service prototypes. As mentioned, environmental and social fidelity is actually related to 

validity more than fidelity, while intevention fidelity can be interpreted more as how the 

prototype is represented and at which fidelities. 

The fidelity both influence, and is influenced by, what technique is used. In service design, a 

combination of techniques and approaches should probably be used at different positions in 

the process. Many different techniques that can be suitable have been mentioned, both in 

Study 2 and Study 3, and a new process will be suggested at the end of this chapter. Many of 

the more recent techniques for prototyping, such as experience prototyping and role playing 

can be used in combination, as well as promising approaches to prototyping social 

interactions and services. The validity or authenticity is relevant both for how and where to 

use the prototype. Is the evaluation context similar to the intended context? How will that 

affect the experience? Who takes part in the evaluation and co-creation of the service? And 

the final question related to validity, which we will get back to, is if the prototype manages to 

capture a truthful representation of the holistic service experience. 

The audience of service prototypes is many times the client of the design agencies. In 

prototyping literature there is a close connection between fidelity and audience. The idea is 

that the fidelity should be adjusted so that the audience can understand and comment on the 

design in a meaningful way. This is important for collaboration and the audience perspective 

is at least as important for service design as for other design disciplines. Considering who 

authors prototypes in service design can help make power relations and objectives for 

inclusion visible. If only one stakeholder decides what should be tested, as it usually is, then 

that stakeholder has all the power and influence over where the process is going. That 

stakeholder, often the designers, also decides what makes a prototype a success or failure. In 

that sense, it is strange that the issue of authorship of prototypes have not been raised 

previously. Including more people in the prototyping process, at least in the early stages of 

service design is also more feasible because services are about people and to make a prototype 
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of a service, at least in theory, you don’t have to be a designer and you don’t need to know how 

to use specific visualisation tools or techniques. Prototyping with external stakeholders might 

also be helpful in the sense that employees are trained by taking part in the co-production of a 

prototype service, making implementation of the service more seamless and smooth.  

The purposes, as mentioned earlier, are to explore, evaluate, or communicate. These purposes 

are mutually exclusive in the sense that focus must be on one of the three. Explorative 

prototypes are flexible and can include some evaluation, and probably will, but mainly focus 

on generating ideas or insights. Evaluative prototypes are also open for new ideas but mainly 

look to confirm hypotheses. Communication prototypes are more refined and glossy, and 

evaluation of communication prototypes is not based on interaction with the prototype but 

rather a presentation or visualisation of the main ingredients of the service experience. When 

it comes to communication prototypes, paying attention to the audience is of great 

importance if the designer wants the message to be understood. And finally, the position in 

process, i.e. when the prototype comes in during a project, is also connected to the purpose of 

the prototype. Generally it can be assumed that the hypothesis is less well-defined early on in 

project and then gets more and more elaborate as the project moves along. This means that 

explorative prototypes are more common in the beginning of projects, and evaluative 

prototypes are more common in later stages. When it comes to the evaluation of prototypes, a 

well-defined hypothesis can be used to decide what the criteria for success are (see Study 5).  

9.2 What is service prototyping? 
The second research question was What is service prototyping according to practitioners? In 

detail the question also concerned the definitions of prototyping, the purpose, challenges, 

approaches, and how stakeholders are included in the prototyping process. The question of 

what service prototyping is cannot be answered without underlining the diversity and 

heterogeneity of the term “practitioners”. There are many different kinds of service design 

practitioners. Looking at Table 1 (chapter 3.2), showing information about the informants, it is 

obvious that their definitions and perspectives on prototyping are different. They have 

different backgrounds and professional histories that affect their approach to designing 

services. None of them are trained specifically as service designers. This is one of the reasons 

why the activity of service prototyping cannot be said to be one thing, but rather a multitude 

of approaches and activities. It was concluded in Study 2 that, to practitioners, service 

prototyping is: 

1. central to their work (but not a structured unit of their processes), 
2. about making services visible, to learn and communicate about services and 
3. collaborative. 

This is the closest to a description of service prototyping we can come based on the studies in 

this thesis. The purposes of prototyping can be summarised as exploring, evaluating, and 
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communicating. This means that we might need to think of prototyping in different ways 

depending on whether the hypothesis behind the prototype is more or less well developed. 

The difference between prototyping activities to explore and evaluate can be said to be that 

exploring prototypes generate ideas and insights and more often can be thrown away after 

being used, while evaluative prototypes are made to test hypotheses and can be further 

developed into a final suggestion or solution. Communication prototypes can mainly be seen 

as arguments or stories that visualise ideas and facilitate collaboration within or between 

stakeholder groups. As mentioned earlier, the purpose of the prototype has ramifications for 

most other decisions about what and how to prototype.  

The challenges that the informants mentioned with prototyping services as opposed to 

products (in Study 2) were: inconsistency, authenticity, validity, intangibility and time. The 

challenge of inconsistency relates to the nature of services as dynamic and changing, meaning 

that services are delivered a little different each time. The problem of authenticity concerns 

who is involved in prototyping. Real people and techniques that are realistic should be used; 

otherwise prototyping can generate false or uninteresting data according to the interviewed 

service designers. The validity is a closely related challenge associated with the authenticity of 

the test situation, compared to the intended implementation context. The problem of 

prototyping the intangible, such as experiences and social interactions, is also an issue. Time 

finally, relates to the issue of progression in services. Understanding and prototyping a 

material that changes based on the actions and interactions of people is a challenge. 

Inconsistency and intangibility are recurring issues in the service management and marketing 

fields. The exceptions are authenticity, validity, and time, which are specific for the designers 

that were interviewed. There was not much evidence of a holistic approach to prototyping 

services. One informant accounted for a process that attempted to make holistic 

representations of services. The others did not, though most of them recognised the value of 

holistic service prototyping. There may be many different reasons why this is not feasible for 

most of the designers. One may be the clients’ expectations, partly associated with the 

backgrounds of the designers and partly due to the fact that clients sometimes don’t 

understand the different steps of the design process. If the clients don’t understand the design 

process and what it means to commit to a service design approach the result might be that the 

designers have to limit their project scope or take away some parts that are too costly or time 

consuming in the eyes of the clients. Another explanation that interplay might be that that 

there is not yet a widely spread and used process for approaching service prototyping, and 

most designers therefore stick to what they know from more traditional design disciplines. 

9.2.1 Inclusion in service prototyping 
It was interesting to see that the designers have the intention to include different stakeholders 

to such a large extent, when they did not account for many techniques or approaches that 

facilitate such activities in Study 3. Once again a plausible explanation, that finds some 
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support in the interviews, is that the expectations of the clients make truly collaborative 

approaches impossible. Another part of the explanation is the economic reality where most 

projects have budgets that don’t allow for the coordination and inclusion of many different 

stakeholders. Activities in the design process that include different stakeholder groups are 

instead carried out in short and condensed workshops.  

The interviews indicated more of a “subject view” of participants then a “partner view”. This 

view can be somewhat more nuanced though, by looking at who is involved in what way. We 

found that mainly the client was mentioned as a partner but that the end-customer generally 

was mentioned in terms of a subject. This seems quite intuitive, since the design of services 

involves designing both for customers and service providers, where the latter is paying for the 

work. This focus on the client may be unfortunate since there are a lot of stakeholders that 

need to be able to take part in, evaluate, and understand the design process. Customers are 

important to include, as in other design disciplines. The processes and outputs of design, 

many times concern a lot more people than just the most obvious ones such as clients and 

end-customers. It might be important for how the service is co-produced if also remote 

stakeholders are given the possibility to influence how services are developed and tested. 

9.3 Service experiences in design communication 
The third research question was How are prototypical experiences incorporated in design 
communication? In Study 4 we found a structure for how previous service experiences were 

incorporated in design communication. There were three different aspects of the experiences 

that the contributions focused on; behaviours, tangibles, and gathered data. This is not a list 

of the constituent parts of service experiences, but it says something about how we refer to 

previous service experiences when we try to coordinate and explain to others what the 

experience was like. Behaviours and tangibles are a little easier to understand using this line of 

thought, than gathered data. Gathered data is however the same thing as an expert or a third 

party in this situation. What the data says comes directly from the users; it is the voice of the 

users. The exemplars were introduced using a specific structure:  

1. Introduction of the exemplar 
2. Description of the surrounding context or behaviour 
3. Implicit or explicit referral to expected associated emotional response 

The fact that an expected emotional response is added indicates that this is meant as an 

argument for some opinion. What is interesting for service prototyping is that this tells us 1) 

how people deal with situations when there is no prototype available to talk about and 2) how 

suggestions for improvements or adjustments to prototypes can be made by stakeholders 

collaborating in design projects. It also underlines the importance of having a good set of 

(collective) service exemplars that help teams coordinate their activities and understand each 

other. 
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9.4 Evaluating service prototypes 
The fourth question was How can service prototypes be evaluated? One answer to that 

question is; by using the designers’ hypothesis. The process described in Study 5 includes 

building up a hypothesis structure, formulating questions, and making a questionnaire. The 

most interesting part is how to make the hypothesis explicit, which in the suggested process is 

done by going through the steps; extracting the emotional keywords, finding bridges, and 

organizing themes. The main finding of Study 5 was perhaps that the hypothesis was so vague 

before the process started. The evaluation was supposed to be measured against the 

ambivalent goal of whether it “improved the waiting room.” This is however a very subjective 

assessment and difficult to use in communication with the client and could also be the result 

of a number of things unrelated to the prototype or related to a specific part of the prototype 

that is not included in the final version.  

The value of each part of an evaluative service prototype, and its influence on certain, testable, 

aspects should be made clear before the prototype is evaluated. If different stakeholders have 

been included in the process they can more easily take part in and understand the prototype 

and whether improvements have been made. This process can be further facilitated by the 

suggested prototyping framework, not the least when it comes to the purpose for prototyping 

services. Thinking about the prototype and activities around it from the perspective of the 

suggested prototyping framework makes relevant aspects explicit and available for 

investigation. The process suggested in Study 5 also has implications for the authors of 

prototypes; it can help verbalise the purpose of prototypes and facilitate communication 

within and across actors in the design team. The process is also relevant for the validity of 

prototypes, since the tool is developed in a contextual and situated way that helps designers 

identify aspects of the implementation situation that is relevant for the prototype.  

9.5 A proposed service prototyping process 
The fifth and final question was How can research improve service prototyping? There are 

many ways to answer this question, since adding additional knowledge can actually be 

interpreted as an improvement. Adding more knowledge and using a descriptive approach has 

been the dominating contribution of this thesis so far. Such contributions however, have a 

hard time of reaching the practicing community. This thesis should also contribute with some 

more practical and useful suggestions for how to improve service prototyping. This is why this 

chapter is concluded with a suggestion of a prototyping process that is specific for service 

design. Except for the suggested process, the thesis has also contributed a process for 

generating an evaluation tool and a way to categorise services.  The categorisation scheme 

suggested in the Method chapter (3.5.1) should be tested and verified so that more can be 

learned about how to categorise services in a way that will help service design practitioners 

talk and think about services. The categorisation should also affect the approaches and 

techniques that service designers use. If proven useful, the relationship between service 
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providers and their customers should be possible to derive to some extent from the service 

category, which should make competitors and good solutions within similar categories easier 

to find.  

So far, the answers to the research questions have perhaps only lead to more questions about 

how to represent holistic service experiences, since there has been so little evidence for 

approaches that deal with this issue. The process that will be presented here is based on the 

research made in this thesis and connects back to previous research about service design 

practice. Most importantly it suggests a way to approach representation of services in a 

holistic manner. By doing so, it also addresses the challenge of validity in service prototyping; 

using a more holistic approach to prototyping services arguably captures more of the entire 

service experience. Also, if the prototype is evaluated in the intended context, the prototype 

gains additional credibility in regard to validity.  

The process is mainly intended for evaluative prototyping, where the process is somewhat 

traditional in the sense that there has been a research phase and a conceptualisation phase 

before prototyping begins. Both explorative and communicative prototyping have specific 

circumstances that are not addressed by this process. In essence, prototyping in this case 

means that the prototype is grounded in research and not part of an initial exploration or 

communication phase of a project. The intention was to generate a tentative suggestion for a 

service prototyping process, based on the interviews, the literature study, and both formal 

(presentations etc.) and informal discussions with colleagues and service design practitioners. 

The aim is to have a process that is tailored for service design. An outline of the process will be 

presented here. 

The process takes an existing visualisation of a service as a starting point for creating an 

understanding of which parts should be designed or redesigned. This understanding of the 

service and the people in it is the basis for defining a goal of what the service should do and 

how it should do it. Then, the necessary parts of the service are designed in a quick and easy 

way. This means designing things like reading matters that summarise the service, a mock-up 

of a web page where the service can be signed up for, a script for how to deal with complaints, 

and things like that. These parts are then tested together, holistically as a service, using real 

people that give their input on the experience. Based on the input, changes are made to the 

prototype so that the service gets closer to the predefined goal. The process is summarised 

here and then discussed in more detail.  

1. Look at the service as a whole and in detail  
2. Decide what can/should be designed/redesigned  
3. Define the goal 
4. Design the necessary parts 
5. Evaluate the whole service  
6. Iterate 
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The steps will now be further discussed. 

• Look at the service as a whole and in detail  

To generate a process that is specific for service prototyping, the process starts with some kind 

of visualisation of the service. The kind of visualisation implied here is a representation of an 

existing service, visualising data from the research phase of service design projects. Previous 

research has shown that user research data is visualised (Segelström, 2010) and looked at both 

holistically and in detail (Kimbell, 2008).  

Visualising the service facilitates both collaboration within design teams and the ability for 

designers to include external stakeholders in the process. A visualisation can also help define 

the goal and make the empathy for end-customers and other co-producers of services 

available throughout the design process. Visualising a service might not be possible if a new 

service is being developed from scratch. In that case, the visualisation might be a storyboard or 

scenario outlining the new service and its moments and touchpoints. Such visualisations are 

also, in a sense, prototypes since they describe a future and how behaviour will change with 

the new service. The important thing here is that the service is represented in its entirety so 

that designers can zoom in and out to think about what happens in detail and how that relates 

to the bigger picture of the service proposition.  

• Decide what can/should be designed/redesigned  

Based on an understanding of either an existing service or a new service, critical points should 

be identified. These points should be critical in the sense that they are decisive for the 

experience of the service and deemed as important for one or more stakeholders. If design 

research indicates that there is something problematic with an existing touchpoint or 

sequence, they should be redesigned. New ideas might also lead to completely new service 

moments that can be added to complement or replace existing moments. These choices have 

many times been motivated solely by economic drivers, but when viewed holistically and from 

a people perspective, alternative solutions may be the result. The visualisation of the service 

helps in identifying how the service should be changed. It might be possible to delete a 

number of different touchpoints by adding a web site that allows many of the same actions. It 

might however not be the most appreciated mode of interaction from the customer’s or the 

front line staff’s points of view. A service prototyping approach should take those kinds of 

deliberations into account. It can also be helpful at this stage to think about what kind of 

service it is and what category it belongs to. This helps identify what to include in the service, 

the relationship between the service provider and other costumers, and the approaches and 

techniques that might be suitable. 
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• Define the goal 

Depending on the position in the process, the possibility to have a clear goal or assumption 

about how the behaviour will change with the new prototype varies. When the purpose is to 

do evaluative prototyping at least some kind of goal must exist that the observed behaviour 

can be matched against. This is why it is important in this process that some time is spent on 

thinking about what kind of situation the prototypes should lead to and how that should then 

be interpreted. The assumption should also contain an idea about what the parts of the service 

are and what the prototype needs to represent. This step should challenge vague assumptions 

and make implicit ideas more explicit to open up for collaboration and inclusion, while at the 

same time making the evaluation of the prototype easier. 

• Design the necessary parts 

The prototype will probably consist of many types of designed materials and interactions. It 

can be anything from face-to-face interactions, behaviours, and scripts to signs, colours, 

interfaces, furniture, sound, smell, and so on. The representation of the service should include 

the whole service, or as much as possible, to capture the experience in a truthful way. This 

does not mean that everything should be built from scratch. If the aim is to redesign a service, 

the existing service system can be used to make more accurate assumptions about how well 

the prototype achieves its goal, by evaluating the prototype in that context. This is many times 

not feasible because the prototype might interfere with the service. In those instances it is 

better to make representations of the most important parts; the ones that convey the main 

points of the service. Designing them means thinking about a lot of different aspects. Here, 

the framework of prototyping perspectives should be used  to think about what the prototype 

should look like, its fidelity and representation, what the content should be, who the audience 

is and so on. 

• Evaluate the whole service  

Making the evaluation meaningful for service prototypes is achieved by using authentic 

people and real situations. The validity of the test environment can be controlled if the service 

already exists, by evaluating the prototype in the existing service system. To be able to 

understand the whole service experience it is important that all of the parts of the service are 

tested together. Evaluating the service from start to finish makes it possible to test the 

progression and relationship between different touchpoints. This is a way of dealing with the 

challenge of time, suggested by the interviewed service design practitioners. Services are 

sometimes spread over large geographical areas and won’t be possible to test holistically, or 

the service does not yet exist. In those cases the prototype can be tested in other locations 

using whatever props and material is available there. If there is some step that does not work 

or if it is difficult to understand, or simply doesn’t live up to the assumptions behind the 

prototype, quick alterations should be made to the prototype before the next iteration. 
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• Iterate 

Unless the prototype is only meant to generate knowledge, iterations are important to deal 

with the feedback from each prototype version. The prototype should optimally be 

lightweight enough to be changed from one day to the next. This is of course not feasible for 

all types of prototypes but nevertheless desirable. The process can come in after user research 

is finished or earlier, in the beginning of projects if they are prototype driven. For evaluation 

prototypes that are supposed to gradually replace the existing service or touchpoint, the 

prototype can be part of a later stage or implementation and fine-tuning.  

The position in the process will affect how and what the prototype is. In relation to other 

design disciplines, a service prototype can generate input for interaction design, for instance 

by providing scenarios that are tested, or even more detailed suggestions for user interface 

sketches or wireframes. It can also run simultaneously as graphic design and partially 

industrial design. Most of the time, more specialists are needed to make that work since there 

is so much to design. At the same time, it is better to get down to the question of visual 

appearance and context while prototyping since that will make the situation more valid. 

Generating an appealing expression of the service, after the prototype is finished, disregards 

the connection between visual and functional aspects.  

This process is believed to enhance service prototyping and deal with some of the problematic 

issues highlighted by service design literature and practitioners. It can generate a more 

realistic representation of a complete service experience. Real people in real situations make 

more valid predictions possible but the main factor that influence how the prototype is 

represented and evaluated is whether it is a new service or already existing service. By using 

holistic representations on the prototype level, iterating on the activity level, and real people 

on the stakeholder level, the challenge of inconsistency suggested in Study 2, can be tackled. 

The process will need to be tested and verified empirically. 
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10 Future research 

Since the research in this thesis is largely based on interviews, more research about 

prototyping based on observations is a good complementary next step. Observations of 

service prototyping, and service design at large, need to respect the fact that there are many 

different approaches and cultures of designing services. An approach based on observations 

and participation could also reveal interesting knowledge about how the different 

backgrounds of designers affect their work and approach to service design. Also, which 

perspectives they have and the way they use previous experiences to improve their work 

would be interesting research topics. Building on that, it should also be fruitful to see what 

happens with exemplars of previous experiences in design communication, to find out how 

they are different from other types of arguments and contributions, and if so, in what way 

they are different and what happens after they have been used. This could reveal if actual 

experiences are more important for the end result than other types of references or 

arguments. 

More research could be done on categorising services in a way that is meaningful for design. 

What are the existing categories and how can they be used in design? What are the 

associated and preferable prototyping approaches for each category? Can the purposes 

explore, evaluate, and communicate be used as a starting point or are they better suited as 

frameworks for how to prototype in existing service categories? Another look at fidelity of 

service prototypes can also be worthwhile. How can the concept of fidelity in service 

representations be used, if at all? What are the kinds of fidelity and in what way are those 

different kinds helpful for designers that want to prototype a service? What is the 

relationship between fidelity in services and the different stakeholders? How can inclusion 

in design influence fidelity and are there similar connections between fidelity and audience 

as in other design disciplines? 
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More research about how to make holistic representations of services that allow testing and 

evaluation of the service experience is needed. Finally, also the suggested prototyping 

process should be tested empirically to find out what the benefits may be and how it can be 

improved. Variations of the approach that can be tested include: 

• Contextual vs. laboratory 
• New services vs. existing services 
• Service moments vs. service journeys 

What are the actual benefits of contextual prototyping and what are the differences from 

laboratory test environments, or controlled environments, in regard to cost, completeness, 

and transferability? How well do the process work for new services compared to when 

existing services are being developed? And how important is it to represent services 

holistically? Is it enough to just focus on single service moments or touchpoints?
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11 Conclusions 

The identified framework in Study 1 consists of the following perspectives from which 

prototyping have been discussed in previous literature; purpose, fidelity, audience, position 

in process, technique, and representation. This framework was compared to common 

descriptions of services and other studies showing how service designers work. Based on 

that comparison, attention was directed at the interviews to see how the data compared to 

the reported practices of service prototyping. This resulted in an expansion of the 

framework where the perspectives of author and validity were added as complements to the 

existing perspectives. The framework can be used by service design practitioners to reason 

about their prototypes and verbalise knowledge about how to prototype services. It can also 

be used in teaching service design to highlight interesting perspectives, compare it to 

existing or developing prototypes, and problematize areas where prototyping should be 

improved or complemented.  

Apart from showing the general attitudes and reported practice of service prototyping, the 

data from Study 2 has also revealed how different stakeholders are involved in service 

prototyping and what the main challenges for service prototyping are. The identified 

challenges with prototyping services as opposed to products were identified as: 

inconsistency, authenticity, validity, intangibility and time. These challenges have been held 

up and discussed in various parts of the thesis. Intangibility has been discussed in relation to 

techniques that deal with experiences and processes in various ways. Time has partially been 

addressed by techniques, and partially by a suggested service prototyping process. 

Techniques that allow designers to explore and simulate experiences and other intangible 

aspects, and that can help understand how the experience changes over time, are important 

for service prototyping.  
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At the moment, service prototyping cannot be said to be one thing but rather a variety of 

approaches and activities. Despite this, some commonalities could be found indicating that 

service designers find  prototyping to be; central to their work (but not a structured unit of 

their processes), collaborative, about making services visible, and to learn about and 

communicate service concept suggestions. Study 3 revealed a slight mismatch between the 

objectives of service designers and the actual reported practices. Many times, the client was 

the most involved stakeholder and not often as an equal to the designers but rather as a 

subject or passive informant. More interestingly, the interviews did not show much in the 

line of holistic prototyping approaches but rather prototypes of single elements of services. 

A structure of how previous service experiences are introduced in design communication 

was found in Study 4. This study also highlighted the importance of cultural common 

ground and common reference points for collaboration and coordination of activities in the 

design process. Study 5 indicated that measuring the change in customer experiences as a 

result of changes to the physical surroundings in the emergency ward was difficult. The 

original assumptions the designers made were difficult to verify but the process helped the 

designers make their assumptions explicit and revealed a limited structure of the hypothesis 

behind the prototype. The way that the designers reasoned about research data and how 

they decided on what to change and implications for the experience provided important 

insights.  

This thesis has also contributed a suggestion for how to approach holistic service 

prototyping. This is done by going through a process that deals with some of the service 

specific attributes. The steps in the process are; 

1. Look at the service as a whole and in detail  
2. Decide what can/should be designed/redesigned  
3. Define the goal 
4. Design the necessary parts 
5. Evaluate the whole service  
6. Iterate 

The process can prove useful if the scope is not too hard to deal with, i.e. if the whole service 

can be represented and the stakeholders are willing to take part in the prototyping activities. 

The process needs to be tested and verified. As a conclusion it can be said that service 

prototyping is still in its infancy. A lot of knowledge in this area will be generated in the 

coming years, hopefully as a result of multi-disciplinary approaches and with contributions 

from many different fields that overlap in the interest of service design. 
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12 Appendices 

The appendices for the studies are located here. 

12.1 Appendix A 
The Self-Assessment Manikin (SAM). This is the scale and picture that was used in Study 5. 

It was located on the back side of the questionnaire (Appendix B).  The text is in Swedish. 

 

12.2 Appendix B 
The Questionnaire developed in Study 5. The page was a full A4 and had a back-side as well. 

The text is in Swedish. 
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Appendices 

12.3 Appendix C 
Interview guide. This guide was used during the interviews. Follow-up questions were asked 

when appropriate and the analysis in Study 2 and 3 has focused on specific questions or 

areas. 

---------  

This interview is part of the research for my PhD project conducted at LiU, Sweden. The 
goal of the research in this project is to understand the potential and the actual use of 
different tools and techniques in service design practice.  

The collected data will be made anonymous and will only be used for my research. If I 
decide to publish any names I will ask your permission beforehand. You can stop the 
interview at any time and of course, you don’t have to answer any questions if you don’t 
want to. Do you have any questions? 

To be able to place the interviews in a professional context, I’d like to know more about your 
professional background; where and what did you study, what has your work life looked like 
and so on? 

A colleague of mine conducted interviews about user data collection and this interview 
builds upon his research. My aim is to find out what happens after the user data has been 
collected and what tools you use later on. 

This interview is divided into four parts. The first one is called idea generation, but we start 
with a more general overview of how you work. 

------------ 

1. Idea generation 

In a typical project, after the data collection and research is finished, you probably have a lot 
of data that you want to translate into ideas and concepts. Could you talk about how that is 
done and where you usually go from there? 

What design tools, such as scenarios, personas and so on, do you use after user data has been 
collected in a typical project? 

At what point in an average project do you start generating and collecting ideas?  

When do you start making models, visualisations or sketches of ideas?  

2. Production 

Would you say that prototyping is an important part of your work? 

How much time (relatively) do you use for prototyping, and do you feel that it is enough, too 
much or too little? 

Can you talk a little about how you actually make prototypes?  

Do you prototype mainly physical things or do you think more about social interactions? 
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Do you use any kind of roleplaying?  

Do you prototype whole services or focus on single encounters most? 

Is there any kind of prototyping technique or method you still haven’t tried but you think 
would work? 

Does it matter at what time, and in what order, prototyping comes in during a project? 

Who is involved in creating the prototypes? Clients, stakeholders, designers, specialists? 

Previous research shows that a lot of user data is visualised with different methods such as 
blueprints and customer journeys. Do you work specifically with such methods to prototype 
also?  

How do you make sure that prototypes connect back to the gathered user data? Relevance. 

How is prototyping different depending on client and on who the intended audience is?  

Are the prototypes you use internally, within the company, different than when you are 
working with a client? 

Does it matter if the client is a public organisation, non-profit, or commercial. 

3. Evaluation 

Do you use formal evaluation methods to test your prototypes? Which ones? 

Who evaluates the prototypes? The ones who make the prototype?  

Are the clients involved? 

Is it more important to prototype in some cases than others? If so, when? 

What is the goal of prototyping? 

4. Services 

Have you encountered any problems with prototyping services or felt that some knowledge 
or tool is missing to make good service prototypes? 

Do you see any specific challenges with prototyping services as opposed to products? 

- 

In your opinion, what are you designing? 

What is a service according to you? 

What is a service prototype to you? 

What is service design according to you? 

 



  
LINKÖPINGS UNIVERSITET 

Rapporttyp 
Report category 

Licentiatavhandling 

Examensarbete 

C-uppsats 

D-uppsats 

Övrig rapport 

  

Språk 
Language 

 Svenska/Swedish 

 Engelska/English 

 

Titel 
Conceptualising Prototypes in Service Design 

Författare 
Johan Blomkvist 

Sammanfattning 
 

ISBN 

ISRN  

Serietitel och serienummer ISSN 
Title of series, numbering 

Faculty of Arts and Sciences Thesis No. 101 

Nyckelord 
Service design, Prototyping, Thesis, Service Prototyping,  

Datum 
Date 

URL för elektronisk version 

 
X 

 

X 

2011-05-10 

Avdelning, institution 
Division, department 

Institutionen för datavetenskap 

Department of Computer 
and Information Science 

http://urn.kb.se/resolve?urn=urn:nbn:se:liu:d
iva-67069 

 

 

To date, service prototyping has been discussed academically as an unproblematic add-on to existing prototyping 
techniques, or as methods for prototyping social interaction. In fact, most of the knowledge on how services are 
prototyped comes from organisations and practicing design consultants. Some attempts to define service prototyping 
have been made but generally without concern about how complete service experiences should or could be 
represented. Building on existing knowledge about prototyping, a draft of a service prototyping conceptualisation is 
generated. Based on the draft, the question of how to prototype holistic service experiences is raised and in total, 5 
studies have been conducted that contribute knowledge to that overarching question. In addition, each study has its 
own research question. Study 1 conceptualises prototypes and prototyping in a framework while study 2 and 3 looks 
at what practicing service designers say they do to prototype services and how they involve different stakeholders in 
the process. Study 4 examines aspects of design communication and how service experiences are communicated and 
used during design meetings, and study 5 finally, attempts to generate a process that can be used to evaluate the 
impact of location oriented service prototypes in e.g. healthcare settings. A number of challenges for service 
prototyping are identified in the studies, along with the issue of who authors prototypes. The conceptualisation of 
prototyping is adjusted based on the studies and a framework is constructed that support the conceptualisation. Little 
evidence for holistic approaches to prototyping services is found in the interviews and service designers involve their 
clients primarily when prototyping. Service experiences are introduced in communication using a format termed 
micro-narratives. This format and the purpose of using references to previous experiences are discussed. The thesis 
is concluded with a suggestion of a process for service prototyping. This process is specific for service design and 
attempts to support service designers in making holistic service representations when prototyping. Service 
prototyping requires further research. 

 

 

978-91-7393-158-8 

1401-4637 



 



Department of Computer and Information Science 

Linköpings  universitet 

Licentiate Theses 

Linköpings Studies in Science and Technology 

Faculty of Arts and Sciences 

 

No 17 Vojin Plavsic: Interleaved Processing of Non-Numerical Data Stored on a Cyclic Memory. (Available at: FOA, 

Box 1165, S-581 11 Linköping, Sweden. FOA Report B30062E) 

No 28 Arne Jönsson, Mikael Patel: An Interactive Flowcharting Technique for Communicating and Realizing Al-

gorithms, 1984. 

No 29 Johnny Eckerland: Retargeting of an Incremental Code Generator, 1984. 

No 48 Henrik Nordin: On the Use of Typical Cases for Knowledge-Based Consultation and Teaching, 1985. 

No 52 Zebo Peng: Steps Towards the Formalization of Designing VLSI Systems, 1985. 

No 60 Johan Fagerström: Simulation and Evaluation of Architecture based on Asynchronous Processes, 1985. 

No 71 Jalal Maleki: ICONStraint, A Dependency Directed Constraint Maintenance System, 1987. 

No 72 Tony Larsson: On the Specification and Verification of VLSI Systems, 1986. 

No 73 Ola Strömfors: A Structure Editor for Documents and Programs, 1986. 

No 74 Christos Levcopoulos: New Results about the Approximation Behavior of the Greedy Triangulation, 1986. 

No 104 Shamsul I. Chowdhury: Statistical Expert Systems - a Special Application Area for Knowledge-Based Computer 

Methodology, 1987. 

No 108 Rober Bilos: Incremental Scanning and Token-Based Editing, 1987. 

No 111 Hans Block: SPORT-SORT Sorting Algorithms and Sport Tournaments, 1987. 

No 113 Ralph Rönnquist: Network and Lattice Based Approaches to the Representation of Knowledge, 1987. 

No 118 Mariam Kamkar, Nahid Shahmehri: Affect-Chaining in Program Flow Analysis Applied to Queries of Pro-

grams, 1987. 

No 126 Dan Strömberg: Transfer and Distribution of Application Programs, 1987. 

No 127 Kristian Sandahl: Case Studies in Knowledge Acquisition, Migration and User Acceptance of Expert Systems, 

1987. 

No 139 Christer Bäckström: Reasoning about Interdependent Actions, 1988. 

No 140 Mats Wirén: On Control Strategies and Incrementality in Unification-Based Chart Parsing, 1988. 

No 146 Johan Hultman: A Software System for Defining and Controlling Actions in a Mechanical System, 1988. 

No 150 Tim Hansen: Diagnosing Faults using Knowledge about Malfunctioning Behavior, 1988. 

No 165 Jonas Löwgren: Supporting Design and Management of Expert System User Interfaces, 1989. 

No 166 Ola Petersson: On Adaptive Sorting in Sequential and Parallel Models, 1989. 

No 174 Yngve Larsson: Dynamic Configuration in a Distributed Environment, 1989. 

No 177 Peter Åberg: Design of a Multiple View Presentation and Interaction Manager, 1989. 

No 181 Henrik Eriksson: A Study in Domain-Oriented Tool Support for Knowledge Acquisition, 1989. 

No 184 Ivan Rankin: The Deep Generation of Text in Expert Critiquing Systems, 1989. 

No 187 Simin Nadjm-Tehrani: Contributions to the Declarative Approach to Debugging Prolog Programs, 1989. 

No 189 Magnus Merkel: Temporal Information in Natural Language, 1989. 

No 196 Ulf Nilsson: A Systematic Approach to Abstract Interpretation of Logic Programs, 1989. 

No 197 Staffan Bonnier: Horn Clause Logic with External Procedures: Towards a Theoretical Framework, 1989. 

No 203 Christer Hansson: A Prototype System for Logical Reasoning about Time and Action, 1990. 

No 212 Björn Fjellborg: An Approach to Extraction of Pipeline Structures for VLSI High-Level Synthesis, 1990. 

No 230 Patrick Doherty: A Three-Valued Approach to Non-Monotonic Reasoning, 1990. 

No 237 Tomas Sokolnicki: Coaching Partial Plans: An Approach to Knowledge-Based Tutoring, 1990. 

No 250 Lars Strömberg: Postmortem Debugging of Distributed Systems, 1990. 

No 253 Torbjörn Näslund: SLDFA-Resolution - Computing Answers for Negative Queries, 1990. 

No 260 Peter D. Holmes: Using Connectivity Graphs to Support Map-Related Reasoning, 1991. 

No 283 Olof Johansson: Improving Implementation of Graphical User Interfaces for Object-Oriented Knowledge- Bases, 

1991. 

No 298 Rolf G Larsson: Aktivitetsbaserad kalkylering i ett nytt ekonomisystem, 1991. 

No 318 Lena Srömbäck: Studies in Extended Unification-Based Formalism for Linguistic Description: An Algorithm for 

Feature Structures with Disjunction and a Proposal for Flexible Systems, 1992. 

No 319 Mikael Pettersson: DML-A Language and System for the Generation of Efficient Compilers from Denotational 

Specification, 1992. 

No 326 Andreas Kågedal: Logic Programming with External Procedures: an Implementation, 1992. 

No 328 Patrick Lambrix: Aspects of Version Management of Composite Objects, 1992. 

No 333 Xinli Gu: Testability Analysis and Improvement in High-Level Synthesis Systems, 1992. 

No 335 Torbjörn Näslund: On the Role of Evaluations in Iterative Development of Managerial Support Systems, 1992. 

No 348 Ulf Cederling: Industrial Software Development - a Case Study, 1992. 

No 352 Magnus Morin: Predictable Cyclic Computations in Autonomous Systems: A Computational Model and Im-

plementation, 1992. 

No 371 Mehran Noghabai: Evaluation of Strategic Investments in Information Technology, 1993. 

No 378 Mats Larsson: A Transformational Approach to Formal Digital System Design, 1993. 



 

No 380 Johan Ringström: Compiler Generation for Parallel Languages from Denotational Specifications, 1993. 

No 381 Michael Jansson: Propagation of Change in an Intelligent Information System, 1993. 

No 383 Jonni Harrius: An Architecture and a Knowledge Representation Model for Expert Critiquing Systems, 1993. 

No 386 Per Österling: Symbolic Modelling of the Dynamic Environments of Autonomous Agents, 1993. 

No 398 Johan Boye: Dependency-based Groudness Analysis of Functional Logic Programs, 1993. 

No 402 Lars Degerstedt: Tabulated Resolution for Well Founded Semantics, 1993. 

No 406 Anna Moberg: Satellitkontor - en studie av kommunikationsmönster vid arbete på distans, 1993. 

No 414 Peter Carlsson: Separation av företagsledning och finansiering - fallstudier av företagsledarutköp ur ett agent-

teoretiskt perspektiv, 1994. 

No 417 Camilla Sjöström: Revision och lagreglering - ett historiskt perspektiv, 1994. 

No 436 Cecilia Sjöberg: Voices in Design: Argumentation in Participatory Development, 1994. 

No 437 Lars Viklund: Contributions to a High-level Programming Environment for a Scientific Computing, 1994. 

No 440 Peter Loborg: Error Recovery Support in Manufacturing Control Systems, 1994. 

FHS 3/94 Owen Eriksson: Informationssystem med verksamhetskvalitet - utvärdering baserat på ett verksamhetsinriktat och 

samskapande perspektiv, 1994. 

FHS 4/94 Karin Pettersson: Informationssystemstrukturering, ansvarsfördelning och användarinflytande - En komparativ 

studie med utgångspunkt i två informationssystemstrategier, 1994. 

No 441 Lars Poignant: Informationsteknologi och företagsetablering - Effekter på produktivitet och region, 1994. 

No 446 Gustav Fahl: Object Views of Relational Data in Multidatabase Systems, 1994. 

No 450 Henrik Nilsson: A Declarative Approach to Debugging for Lazy Functional Languages, 1994. 

No 451 Jonas Lind: Creditor - Firm Relations: an Interdisciplinary Analysis, 1994. 

No 452 Martin Sköld: Active Rules based on Object Relational Queries - Efficient Change Monitoring Techniques, 1994. 

No 455 Pär Carlshamre: A Collaborative Approach to Usability Engineering: Technical Communicators and System 

Developers in Usability-Oriented Systems Development, 1994. 

FHS 5/94 Stefan Cronholm: Varför CASE-verktyg i systemutveckling? - En motiv- och konsekvensstudie avseende 

arbetssätt och arbetsformer, 1994. 

No 462 Mikael Lindvall: A Study of Traceability in Object-Oriented Systems Development, 1994. 

No 463 Fredrik Nilsson: Strategi och ekonomisk styrning - En studie av Sandviks förvärv av Bahco Verktyg, 1994. 

No 464 Hans Olsén: Collage Induction: Proving Properties of Logic Programs by Program Synthesis, 1994. 

No 469 Lars Karlsson: Specification and Synthesis of Plans Using the Features and Fluents Framework, 1995. 

No 473 Ulf Söderman: On Conceptual Modelling of Mode Switching Systems, 1995. 

No 475 Choong-ho Yi: Reasoning about Concurrent Actions in the Trajectory Semantics, 1995. 

No 476 Bo Lagerström: Successiv resultatavräkning av pågående arbeten. - Fallstudier i tre byggföretag, 1995. 

No 478 Peter Jonsson: Complexity of State-Variable Planning under Structural Restrictions, 1995. 

FHS 7/95 Anders Avdic: Arbetsintegrerad systemutveckling med kalkylprogram, 1995. 

No 482 Eva L Ragnemalm: Towards Student Modelling through Collaborative Dialogue with a Learning Companion, 

1995. 

No 488 Eva Toller: Contributions to Parallel Multiparadigm Languages: Combining Object-Oriented and Rule-Based 

Programming, 1995. 

No 489 Erik Stoy: A Petri Net Based Unified Representation for Hardware/Software Co-Design, 1995. 

No 497 Johan Herber: Environment Support for Building Structured Mathematical Models, 1995. 

No 498 Stefan Svenberg: Structure-Driven Derivation of Inter-Lingual Functor-Argument Trees for Multi-Lingual 

Generation, 1995. 

No 503 Hee-Cheol Kim: Prediction and Postdiction under Uncertainty, 1995. 

FHS 8/95 Dan Fristedt: Metoder i användning - mot förbättring av systemutveckling genom situationell metodkunskap och 

metodanalys, 1995. 

FHS 9/95 Malin Bergvall: Systemförvaltning i praktiken - en kvalitativ studie avseende centrala begrepp, aktiviteter och 

ansvarsroller, 1995. 

No 513 Joachim Karlsson: Towards a Strategy for Software Requirements Selection, 1995. 

No 517 Jakob Axelsson: Schedulability-Driven Partitioning of Heterogeneous Real-Time Systems, 1995. 

No 518 Göran Forslund: Toward Cooperative Advice-Giving Systems: The Expert Systems Experience, 1995. 

No 522 Jörgen Andersson: Bilder av småföretagares ekonomistyrning, 1995. 

No 538 Staffan Flodin: Efficient Management of Object-Oriented Queries with Late Binding, 1996. 

No 545 Vadim Engelson: An Approach to Automatic Construction of Graphical User Interfaces for Applications in 

Scientific Computing, 1996. 

No 546 Magnus Werner : Multidatabase Integration using Polymorphic Queries and Views, 1996. 

FiF-a 1/96 Mikael Lind: Affärsprocessinriktad förändringsanalys - utveckling och tillämpning av synsätt och metod, 1996. 

No 549 Jonas Hallberg: High-Level Synthesis under Local Timing Constraints, 1996. 

No 550 Kristina Larsen: Förutsättningar och begränsningar för arbete på distans - erfarenheter från fyra svenska företag. 

1996. 

No 557 Mikael Johansson: Quality Functions for Requirements Engineering Methods, 1996. 

No 558 Patrik Nordling: The Simulation of Rolling Bearing Dynamics on Parallel Computers, 1996. 

No 561 Anders Ekman: Exploration of Polygonal Environments, 1996. 

No 563 Niclas Andersson: Compilation of Mathematical Models to Parallel Code, 1996. 



 

No 567 Johan Jenvald: Simulation and Data Collection in Battle Training, 1996. 

No 575 Niclas Ohlsson: Software Quality Engineering by Early Identification of Fault-Prone Modules, 1996. 

No 576 Mikael Ericsson: Commenting Systems as Design Support—A Wizard-of-Oz Study, 1996. 

No 587 Jörgen Lindström: Chefers användning av kommunikationsteknik, 1996. 

No 589 Esa Falkenroth: Data Management in Control Applications - A Proposal Based on Active Database Systems, 

1996. 

No 591 Niclas Wahllöf: A Default Extension to Description Logics and its Applications, 1996. 

No 595 Annika Larsson: Ekonomisk Styrning och Organisatorisk Passion - ett interaktivt perspektiv, 1997. 

No 597 Ling Lin: A Value-based Indexing Technique for Time Sequences, 1997. 

No 598 Rego Granlund: C
3
Fire - A Microworld Supporting Emergency Management Training, 1997. 

No 599 Peter Ingels: A Robust Text Processing Technique Applied to Lexical Error Recovery, 1997. 

No 607 Per-Arne Persson: Toward a Grounded Theory for Support of Command and Control in Military Coalitions, 1997. 

No 609 Jonas S Karlsson: A Scalable Data Structure for a Parallel Data Server, 1997. 

FiF-a 4 Carita Åbom: Videomötesteknik i olika affärssituationer - möjligheter och hinder, 1997. 

FiF-a 6 Tommy Wedlund: Att skapa en företagsanpassad systemutvecklingsmodell - genom rekonstruktion, värdering och 

vidareutveckling i T50-bolag inom ABB, 1997. 

No 615 Silvia Coradeschi: A Decision-Mechanism for Reactive and Coordinated Agents, 1997. 

No 623 Jan Ollinen: Det flexibla kontorets utveckling på Digital - Ett stöd för multiflex? 1997. 

No 626 David Byers: Towards Estimating Software Testability Using Static Analysis, 1997. 

No 627 Fredrik Eklund: Declarative Error Diagnosis of GAPLog Programs, 1997. 

No 629 Gunilla Ivefors: Krigsspel och Informationsteknik inför en oförutsägbar framtid, 1997. 

No 631 Jens-Olof Lindh: Analysing Traffic Safety from a Case-Based Reasoning Perspective, 1997 

No 639 Jukka Mäki-Turja:. Smalltalk - a suitable Real-Time Language, 1997. 

No 640 Juha Takkinen: CAFE: Towards a Conceptual Model for Information Management in Electronic Mail, 1997. 

No 643 Man Lin: Formal Analysis of Reactive Rule-based Programs, 1997. 

No 653 Mats Gustafsson: Bringing Role-Based Access Control to Distributed Systems, 1997. 

FiF-a 13 Boris Karlsson: Metodanalys för förståelse och utveckling av systemutvecklingsverksamhet. Analys och värdering 

av systemutvecklingsmodeller och dess användning, 1997. 

No 674 Marcus Bjäreland: Two Aspects of Automating Logics of Action and Change - Regression and Tractability, 

1998. 

No 676 Jan Håkegård: Hierarchical Test Architecture and Board-Level Test Controller Synthesis, 1998. 

No 668 Per-Ove Zetterlund: Normering av svensk redovisning - En studie av tillkomsten av Redovisningsrådets re-

kommendation om koncernredovisning (RR01:91), 1998. 

No 675 Jimmy Tjäder: Projektledaren & planen - en studie av projektledning i tre installations- och systemutveck-

lingsprojekt, 1998. 

FiF-a 14 Ulf Melin: Informationssystem vid ökad affärs- och processorientering - egenskaper, strategier och utveckling, 

1998. 

No 695 Tim Heyer: COMPASS: Introduction of Formal Methods in Code Development and Inspection, 1998. 

No 700 Patrik Hägglund: Programming Languages for Computer Algebra, 1998. 

FiF-a 16 Marie-Therese Christiansson: Inter-organisatorisk verksamhetsutveckling - metoder som stöd vid utveckling av 

partnerskap och informationssystem, 1998. 

No 712 Christina Wennestam: Information om immateriella resurser. Investeringar i forskning och utveckling samt i 

personal inom skogsindustrin, 1998. 

No 719 Joakim Gustafsson: Extending Temporal Action Logic for Ramification and Concurrency, 1998. 

No 723 Henrik André-Jönsson: Indexing time-series data using text indexing methods, 1999. 

No 725 Erik Larsson: High-Level Testability Analysis and Enhancement Techniques, 1998. 

No 730 Carl-Johan Westin: Informationsförsörjning: en fråga om ansvar - aktiviteter och uppdrag i fem stora svenska 

organisationers operativa informationsförsörjning, 1998. 

No 731 Åse Jansson: Miljöhänsyn - en del i företags styrning, 1998. 

No 733 Thomas Padron-McCarthy: Performance-Polymorphic Declarative Queries, 1998. 

No 734 Anders Bäckström: Värdeskapande kreditgivning - Kreditriskhantering ur ett agentteoretiskt perspektiv, 1998. 

FiF-a 21 Ulf Seigerroth: Integration av förändringsmetoder - en modell för välgrundad metodintegration, 1999. 

FiF-a 22 Fredrik Öberg: Object-Oriented Frameworks - A New Strategy for Case Tool Development, 1998. 

No 737 Jonas Mellin: Predictable Event Monitoring, 1998. 

No 738 Joakim Eriksson: Specifying and Managing Rules in an Active Real-Time Database System, 1998. 

FiF-a 25 Bengt E W Andersson: Samverkande informationssystem mellan aktörer i offentliga åtaganden - En teori om 

aktörsarenor i samverkan om utbyte av information, 1998. 

No 742 Pawel Pietrzak: Static Incorrectness Diagnosis of CLP (FD), 1999. 

No 748 Tobias Ritzau: Real-Time Reference Counting in RT-Java, 1999. 

No 751 Anders Ferntoft: Elektronisk affärskommunikation - kontaktkostnader och kontaktprocesser mellan kunder och 

leverantörer på producentmarknader, 1999. 

No 752 Jo Skåmedal: Arbete på distans och arbetsformens påverkan på resor och resmönster, 1999. 

No 753 Johan Alvehus: Mötets metaforer. En studie av berättelser om möten, 1999. 



 

No 754 Magnus Lindahl: Bankens villkor i låneavtal vid kreditgivning till högt belånade företagsförvärv: En studie ur ett 

agentteoretiskt perspektiv, 2000. 

No 766 Martin V. Howard: Designing dynamic visualizations of temporal data, 1999. 

No 769 Jesper Andersson: Towards Reactive Software Architectures, 1999. 

No 775 Anders Henriksson: Unique kernel diagnosis, 1999. 

FiF-a 30 Pär J. Ågerfalk: Pragmatization of Information Systems - A Theoretical and Methodological Outline, 1999.  

No 787 Charlotte Björkegren: Learning for the next project - Bearers and barriers in knowledge transfer within an 

organisation, 1999. 

No 788 Håkan Nilsson: Informationsteknik som drivkraft i granskningsprocessen - En studie av fyra revisionsbyråer, 

2000. 

No 790 Erik Berglund: Use-Oriented Documentation in Software Development, 1999. 

No 791 Klas Gäre: Verksamhetsförändringar i samband med IS-införande, 1999. 

No 800 Anders Subotic: Software Quality Inspection, 1999. 

No 807 Svein Bergum: Managerial communication in telework, 2000. 

No 809 Flavius Gruian: Energy-Aware Design of Digital Systems, 2000. 

FiF-a 32 Karin Hedström: Kunskapsanvändning och kunskapsutveckling hos verksamhetskonsulter - Erfarenheter från ett 

FOU-samarbete, 2000. 

No 808 Linda Askenäs: Affärssystemet - En studie om teknikens aktiva och passiva roll i en organisation, 2000. 

No 820 Jean Paul Meynard: Control of industrial robots through high-level task programming, 2000. 

No 823 Lars Hult: Publika Gränsytor - ett designexempel, 2000. 

No 832 Paul Pop: Scheduling and Communication Synthesis for Distributed Real-Time Systems, 2000. 

FiF-a 34 Göran Hultgren: Nätverksinriktad Förändringsanalys - perspektiv och metoder som stöd för förståelse och 

utveckling av affärsrelationer och informationssystem, 2000. 

No 842 Magnus Kald: The role of management control systems in strategic business units, 2000. 

No 844 Mikael Cäker: Vad kostar kunden? Modeller för intern redovisning, 2000. 

FiF-a 37 Ewa Braf: Organisationers kunskapsverksamheter - en kritisk studie av ”knowledge management”, 2000. 

FiF-a 40 Henrik Lindberg: Webbaserade affärsprocesser - Möjligheter och begränsningar, 2000. 

FiF-a 41 Benneth Christiansson: Att komponentbasera informationssystem - Vad säger teori och praktik?, 2000. 

No. 854 Ola Pettersson: Deliberation in a Mobile Robot, 2000. 

No 863 Dan Lawesson: Towards Behavioral Model Fault Isolation for Object Oriented Control Systems, 2000. 

No 881 Johan Moe: Execution Tracing of Large Distributed Systems, 2001. 

No 882 Yuxiao Zhao: XML-based Frameworks for Internet Commerce and an Implementation of B2B  e-procurement, 

2001. 

No 890 Annika Flycht-Eriksson: Domain Knowledge Management in Information-providing Dialogue systems, 2001. 

FiF-a 47 Per-Arne Segerkvist: Webbaserade imaginära organisationers samverkansformer: Informationssystemarkitektur 

och aktörssamverkan som förutsättningar för affärsprocesser, 2001. 

No 894 Stefan Svarén: Styrning av investeringar i divisionaliserade företag - Ett koncernperspektiv, 2001. 

No 906 Lin Han: Secure and Scalable E-Service Software Delivery, 2001. 

No 917 Emma Hansson: Optionsprogram för anställda - en studie av svenska börsföretag, 2001. 

No 916 Susanne Odar: IT som stöd för strategiska beslut, en studie av datorimplementerade modeller av verksamhet som 

stöd för beslut om anskaffning av JAS 1982, 2002. 

FiF-a-49 Stefan Holgersson: IT-system och filtrering av verksamhetskunskap - kvalitetsproblem vid analyser och be-

slutsfattande som bygger på uppgifter hämtade från polisens IT-system, 2001. 

FiF-a-51 Per Oscarsson: Informationssäkerhet i verksamheter - begrepp och modeller som stöd för förståelse av infor-

mationssäkerhet och dess hantering, 2001. 

No 919 Luis Alejandro Cortes: A Petri Net Based Modeling and Verification Technique for Real-Time Embedded 

Systems, 2001. 

No 915 Niklas Sandell: Redovisning i skuggan av en bankkris - Värdering av fastigheter. 2001. 

No 931 Fredrik Elg: Ett dynamiskt perspektiv på individuella skillnader av heuristisk kompetens, intelligens, mentala 

modeller, mål och konfidens i kontroll av mikrovärlden Moro, 2002. 

No 933 Peter Aronsson: Automatic Parallelization of Simulation Code from Equation Based Simulation Languages, 2002. 

No 938 Bourhane Kadmiry: Fuzzy Control of Unmanned Helicopter, 2002. 

No 942 Patrik Haslum: Prediction as a Knowledge Representation Problem: A Case Study in Model Design, 2002. 

No 956 Robert Sevenius: On the instruments of governance - A law & economics study of capital instruments in limited 

liability companies, 2002. 

FiF-a 58 Johan Petersson: Lokala elektroniska marknadsplatser - informationssystem för platsbundna affärer, 2002. 

No 964 Peter Bunus: Debugging and Structural Analysis of Declarative Equation-Based Languages, 2002. 

No 973 Gert Jervan: High-Level Test Generation and Built-In Self-Test Techniques for Digital Systems, 2002. 

No 958 Fredrika Berglund: Management Control and Strategy - a Case Study of Pharmaceutical Drug Development, 

2002. 

FiF-a 61 Fredrik Karlsson: Meta-Method for Method Configuration - A Rational Unified Process Case, 2002. 

No 985 Sorin Manolache: Schedulability Analysis of Real-Time Systems with Stochastic Task Execution Times, 2002. 

No 982 Diana Szentiványi: Performance and Availability Trade-offs in Fault-Tolerant Middleware, 2002. 

No 989 Iakov Nakhimovski: Modeling and Simulation of Contacting Flexible Bodies in Multibody Systems, 2002. 

No 990 Levon Saldamli: PDEModelica - Towards a High-Level Language for Modeling with Partial Differential 

Equations, 2002. 

No 991 Almut Herzog: Secure Execution Environment for Java Electronic Services, 2002. 



 

No 999 Jon Edvardsson: Contributions to Program- and Specification-based Test Data Generation, 2002. 

No 1000 Anders Arpteg: Adaptive Semi-structured Information Extraction, 2002. 

No 1001 Andrzej Bednarski: A Dynamic Programming Approach to Optimal Retargetable Code Generation for Irregular 

Architectures, 2002. 

No 988 Mattias Arvola: Good to use! : Use quality of multi-user applications in the home, 2003. 

FiF-a 62 Lennart Ljung: Utveckling av en projektivitetsmodell - om organisationers förmåga att tillämpa 

projektarbetsformen, 2003. 

No 1003 Pernilla Qvarfordt: User experience of spoken feedback in multimodal interaction, 2003. 

No 1005 Alexander Siemers: Visualization of Dynamic Multibody Simulation With Special Reference to Contacts, 2003. 

No 1008 Jens Gustavsson: Towards Unanticipated Runtime Software Evolution, 2003. 

No 1010 Calin Curescu: Adaptive QoS-aware Resource Allocation for Wireless Networks, 2003. 

No 1015 Anna Andersson: Management Information Systems in Process-oriented Healthcare Organisations, 2003. 

No 1018 Björn Johansson: Feedforward Control in Dynamic Situations, 2003. 

No 1022 Traian Pop: Scheduling and Optimisation of Heterogeneous Time/Event-Triggered Distributed Embedded 

Systems, 2003. 

FiF-a 65 Britt-Marie Johansson: Kundkommunikation på distans - en studie om kommunikationsmediets betydelse i 

affärstransaktioner, 2003. 

No 1024 Aleksandra Tešanovic: Towards Aspectual Component-Based Real-Time System Development, 2003. 

No 1034 Arja Vainio-Larsson: Designing for Use in a Future Context - Five Case Studies in Retrospect, 2003. 

No 1033 Peter Nilsson: Svenska bankers redovisningsval vid reservering för befarade kreditförluster - En studie vid 

införandet av nya redovisningsregler, 2003. 

FiF-a 69 Fredrik Ericsson: Information Technology for Learning and Acquiring of Work Knowledge, 2003. 

No 1049 Marcus Comstedt: Towards Fine-Grained Binary Composition through Link Time Weaving, 2003. 

No 1052 Åsa Hedenskog: Increasing the Automation of Radio Network Control, 2003. 

No 1054 Claudiu Duma: Security and Efficiency Tradeoffs in Multicast Group Key Management, 2003. 

FiF-a 71 Emma Eliason: Effektanalys av IT-systems handlingsutrymme, 2003. 

No 1055 Carl Cederberg: Experiments in Indirect Fault Injection with Open Source and Industrial Software, 2003. 

No 1058 Daniel Karlsson: Towards Formal Verification in a Component-based Reuse Methodology, 2003. 

FiF-a 73 Anders Hjalmarsson: Att etablera och vidmakthålla förbättringsverksamhet - behovet av koordination och 

interaktion vid förändring av systemutvecklingsverksamheter, 2004. 

No 1079 Pontus Johansson: Design and Development of Recommender Dialogue Systems, 2004. 

No 1084 Charlotte Stoltz: Calling for Call Centres - A Study of Call Centre Locations in a Swedish Rural Region, 2004. 

FiF-a 74 Björn Johansson: Deciding on Using Application Service Provision in SMEs, 2004. 

No 1094 Genevieve Gorrell: Language Modelling and Error Handling in Spoken Dialogue Systems, 2004. 

No 1095 Ulf Johansson: Rule Extraction - the Key to Accurate and Comprehensible Data Mining Models, 2004. 

No 1099 Sonia Sangari: Computational Models of Some Communicative Head Movements, 2004. 

No 1110 Hans Nässla: Intra-Family Information Flow and Prospects for Communication Systems, 2004. 

No 1116 Henrik Sällberg: On the value of customer loyalty programs - A study of point programs and switching costs, 

2004. 

FiF-a 77 Ulf Larsson: Designarbete i dialog - karaktärisering av interaktionen mellan användare och utvecklare i en 

systemutvecklingsprocess, 2004. 

No 1126 Andreas Borg: Contribution to Management and Validation of Non-Functional Requirements, 2004. 

No 1127 Per-Ola Kristensson: Large Vocabulary Shorthand Writing on Stylus Keyboard, 2004. 

No 1132 Pär-Anders Albinsson: Interacting with Command and Control Systems: Tools for Operators and Designers, 

2004. 

No 1130 Ioan Chisalita: Safety-Oriented Communication in Mobile Networks for Vehicles, 2004. 

No 1138 Thomas Gustafsson: Maintaining Data Consistency in Embedded Databases for Vehicular Systems, 2004. 

No 1149 Vaida Jakoniené: A Study in Integrating Multiple Biological Data Sources, 2005. 

No 1156 Abdil Rashid Mohamed: High-Level Techniques for Built-In Self-Test Resources Optimization, 2005. 

No 1162 Adrian Pop: Contributions to Meta-Modeling Tools and Methods, 2005. 

No 1165 Fidel Vascós Palacios: On the information exchange between physicians and social insurance officers in the sick 

leave process: an Activity Theoretical perspective, 2005. 

FiF-a 84 Jenny Lagsten: Verksamhetsutvecklande utvärdering i informationssystemprojekt, 2005. 

No 1166 Emma Larsdotter Nilsson: Modeling, Simulation, and Visualization of Metabolic Pathways Using Modelica, 

2005. 

No 1167 Christina Keller: Virtual Learning Environments in higher education. A study of students’ acceptance of edu-

cational technology, 2005. 

No 1168 Cécile Åberg: Integration of organizational workflows and the Semantic Web, 2005. 

FiF-a 85 Anders Forsman: Standardisering som grund för informationssamverkan och IT-tjänster - En fallstudie baserad på 

trafikinformationstjänsten RDS-TMC, 2005. 

No 1171 Yu-Hsing Huang: A systemic traffic accident model, 2005. 

FiF-a 86 Jan Olausson: Att modellera uppdrag - grunder för förståelse av processinriktade informationssystem i 

transaktionsintensiva verksamheter, 2005. 

No 1172 Petter Ahlström: Affärsstrategier för seniorbostadsmarknaden, 2005. 

No 1183 Mathias Cöster: Beyond IT and Productivity - How Digitization Transformed the Graphic Industry, 2005. 

No 1184 Åsa Horzella: Beyond IT and Productivity - Effects of Digitized Information Flows in Grocery Distribution, 2005. 

No 1185 Maria Kollberg: Beyond IT and Productivity - Effects of Digitized Information Flows in the Logging Industry, 

2005. 

No 1190 David Dinka: Role and Identity - Experience of technology in professional settings, 2005. 



 

No 1191 Andreas Hansson: Increasing the Storage Capacity of Recursive Auto-associative Memory by Segmenting Data, 

2005. 

No 1192 Nicklas Bergfeldt: Towards Detached Communication for Robot Cooperation, 2005. 

No 1194 Dennis Maciuszek: Towards Dependable Virtual Companions for Later Life, 2005. 

No 1204 Beatrice Alenljung: Decision-making in the Requirements Engineering Process: A Human-centered Approach, 

2005. 

No 1206 Anders Larsson: System-on-Chip Test Scheduling and Test Infrastructure Design, 2005. 

No 1207 John Wilander: Policy and Implementation Assurance for Software Security, 2005. 

No 1209 Andreas Käll: Översättningar av en managementmodell - En studie av införandet av Balanced Scorecard i ett 

landsting, 2005. 

No 1225 He Tan: Aligning and Merging Biomedical Ontologies, 2006. 

No 1228 Artur Wilk: Descriptive Types for XML Query Language Xcerpt, 2006. 

No 1229 Per Olof Pettersson: Sampling-based Path Planning for an Autonomous Helicopter, 2006. 

No 1231 Kalle Burbeck: Adaptive Real-time Anomaly Detection for Safeguarding Critical Networks, 2006. 

No 1233 Daniela Mihailescu: Implementation Methodology in Action: A Study of an Enterprise Systems Implementation 

Methodology, 2006. 

No 1244 Jörgen Skågeby: Public and Non-public gifting on the Internet, 2006. 

No 1248 Karolina Eliasson: The Use of Case-Based Reasoning in a Human-Robot Dialog System, 2006. 

No 1263 Misook Park-Westman: Managing Competence Development Programs in a Cross-Cultural Organisation - What 

are the Barriers and Enablers, 2006.  
FiF-a 90 Amra Halilovic: Ett praktikperspektiv på hantering av mjukvarukomponenter, 2006. 

No 1272 Raquel Flodström: A Framework for the Strategic Management of Information Technology, 2006. 

No 1277 Viacheslav Izosimov: Scheduling and Optimization of Fault-Tolerant Embedded Systems, 2006. 

No 1283 Håkan Hasewinkel: A Blueprint for Using Commercial Games off the Shelf in Defence Training, Education and 

Research Simulations, 2006. 

FiF-a 91 Hanna Broberg: Verksamhetsanpassade IT-stöd - Designteori och metod, 2006. 

No 1286 Robert Kaminski: Towards an XML Document Restructuring Framework, 2006. 

No 1293 Jiri Trnka: Prerequisites for data sharing in emergency management, 2007. 

No 1302 Björn Hägglund: A Framework for Designing Constraint Stores, 2007. 

No 1303 Daniel Andreasson: Slack-Time Aware Dynamic Routing Schemes for On-Chip Networks, 2007. 

No 1305 Magnus Ingmarsson: Modelling User Tasks and Intentions for Service Discovery in Ubiquitous Computing, 

2007. 

No 1306 Gustaf Svedjemo: Ontology as Conceptual Schema when Modelling Historical Maps for Database Storage, 2007. 

No 1307 Gianpaolo Conte: Navigation Functionalities for an Autonomous UAV Helicopter, 2007. 

No 1309 Ola Leifler: User-Centric Critiquing in Command and Control: The DKExpert and ComPlan Approaches, 2007. 

No 1312 Henrik Svensson: Embodied simulation as off-line representation, 2007. 

No 1313 Zhiyuan He: System-on-Chip Test Scheduling with Defect-Probability and Temperature Considerations, 2007. 

No 1317 Jonas Elmqvist: Components, Safety Interfaces and Compositional Analysis, 2007. 

No 1320 Håkan Sundblad: Question Classification in Question Answering Systems, 2007. 

No 1323 Magnus Lundqvist: Information Demand and Use: Improving Information Flow within Small-scale Business 

Contexts, 2007. 

No 1329 Martin Magnusson: Deductive Planning and Composite Actions in Temporal Action Logic, 2007. 

No 1331 Mikael Asplund: Restoring Consistency after Network Partitions, 2007. 

No 1332 Martin Fransson: Towards Individualized Drug Dosage - General Methods and Case Studies, 2007. 

No 1333 Karin Camara: A Visual Query Language Served by a Multi-sensor Environment, 2007. 

No 1337 David Broman: Safety, Security, and Semantic Aspects of Equation-Based Object-Oriented Languages and 

Environments, 2007. 

No 1339 Mikhail Chalabine: Invasive Interactive Parallelization, 2007. 

No 1351 Susanna Nilsson: A Holistic Approach to Usability Evaluations of Mixed Reality Systems, 2008. 

No 1353 Shanai Ardi: A Model and Implementation of a Security Plug-in for the Software Life Cycle, 2008. 

No 1356 Erik Kuiper: Mobility and Routing in a Delay-tolerant Network of Unmanned Aerial Vehicles, 2008. 

No 1359 Jana Rambusch: Situated Play, 2008. 

No 1361 Martin Karresand: Completing the Picture - Fragments and Back Again, 2008. 

No 1363 Per Nyblom: Dynamic Abstraction for Interleaved Task Planning and Execution, 2008. 

No 1371 Fredrik Lantz:Terrain Object Recognition and Context Fusion for Decision Support, 2008. 

No 1373 Martin Östlund: Assistance Plus: 3D-mediated Advice-giving on Pharmaceutical Products, 2008. 

No 1381 Håkan Lundvall: Automatic Parallelization using Pipelining for Equation-Based Simulation Languages, 2008. 

No 1386 Mirko Thorstensson: Using Observers for Model Based Data Collection in Distributed Tactical Operations, 2008. 

No 1387 Bahlol Rahimi: Implementation of Health Information Systems, 2008. 

No 1392 Maria Holmqvist: Word Alignment by Re-using Parallel Phrases, 2008. 

No 1393 Mattias Eriksson: Integrated Software Pipelining, 2009. 

No 1401 Annika Öhgren: Towards an Ontology Development Methodology for Small and Medium-sized Enterprises, 

2009. 

No 1410 Rickard Holsmark: Deadlock Free Routing in Mesh Networks on Chip with Regions, 2009. 

No 1421 Sara Stymne: Compound Processing for Phrase-Based Statistical Machine Translation, 2009. 

No 1427 Tommy Ellqvist: Supporting Scientific Collaboration through Workflows and Provenance, 2009. 

No 1450 Fabian Segelström: Visualisations in Service Design, 2010. 

No 1459 Min Bao: System Level Techniques for Temperature-Aware Energy Optimization, 2010. 

No 1466 Mohammad Saifullah: Exploring Biologically Inspired Interactive Networks for Object Recognition, 2011 



 

No 1468 Qiang Liu: Dealing with Missing Mappings and Structure in a Network of Ontologies, 2011. 

No 1469 Ruxandra Pop: Mapping Concurrent Applications to Multiprocessor Systems with Multithreaded Processors and 

 Network on Chip-Based Interconnections, 2011 

No 1476 Per-Magnus Olsson: Positioning Algorithms for Surveillance Using Unmanned Aerial Vehicles, 2011 

No 1485 Loove Broms: Sustainable Interactions: Studies in the Design of Energy Awareness Artefacts, 2011 

FiF-a 101 Johan Blomkvist: Conceptualising Prototypes in Service Design, 2011 

 

 

 

 

 

 


	1 Titelsida
	Conceptualising Prototypes in Service Design
	Johan Blomkvist

	Conceptualising Prototypes in Service Design -Slutversion
	3 Biblioteksblad
	Avdelning, institution

	4 Lic-sammanst

