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Abstract. Scenario-Based Design has been implemented widely to the concept 
and product development processes. Especially in the development of 
Information and Communication Technologies the Scenario-Based Design 
approach has been utilized widely though with different variations and 
modifications. In this paper I focus on experiences how Scenario-Based Design 
approach has enhanced better user experience of design and increased user 
involvement and user-driven innovation in product development processes. 

Keywords: Scenario-Based Design, Information and Communication Tech-
nologies, Human-Centred Design, User Involvement, Innovation. 

1   Introduction 

As a design instrument scenarios are stories about people and their activities in a 
particular situations and environments (contexts). The value of scenarios is that they 
make ideas more concrete and describe complicated and rich situations and 
behaviours in meaningful and accessible terms. Scenarios can be textual, illustrated 
(for example picture books or comic strips), acted (for example dramatised usage 
situation) or filmed (for example videos) descriptions of usage situations. The users in 
these descriptions are usually fictional representatives of users (personas) but might 
also be the real ones.[1, 8, 17] 

Scenario building is a way to describe current situation of humans in particular 
context or generate design ideas for new products and to identify potential user groups 
and contexts of use for the product. The design team with or without users can 
generate one or more ideas (or system concepts) for the new system. The most 
feasible concepts can then be selected for further elaboration toward user and 
application requirements specification. [1, 8, 9, 10, 17] 

Scenarios have been used actively in system design in past decades. [1, 3, 4, 5, 8, 
9, 11, 21] Recently Alexander and Maiden (2004) has edited a comprehensive book 
for using scenarios as an effective technique for discovering, communicating and 
organizing user and technical requirements at any stage in the system life-cycle. [1]. 
Besides using scenarios as a design tool for product development, scenario-based 
methods have also been used to enhance user involvement to design e.g. system, 
appliances or work. [2,13,19]. In addition the user involvement in product 
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development life cycle enables users both to give their feedback to the pre-designed 
solutions as well as innovating totally new designs for their purposes. [12, 20] 

2   Scenario-Based Design Projects 

2.1   mmHACS 

The user and concept of elderly focused mobile services were completed as a part of 
the 3-year mmHACS (multimedia Home Aid Communication System) project which 
started in the summer of 1998 at the University of Oulu. Nokia Mobile Phones was a 
cooperative partner in the project. The idea of the project was to create and 
demonstrate new products, services and a complete system based on modern 
technology for the homes and service providers of elderly and disabled people. The 
main emphasis of the project was on developing a multimedia communication 
terminal called Home Assistant. This terminal allowed elderly and disabled people to 
keep in touch with relatives, friends and service providers. [14] 

 

Fig. 1. Elderly-Driven design concepts of the mmHACS –project 

The particular study of mmHACS surveyed product development and design in the 
field of mobile terminals and considered the suitability of mobile services, in 
particular, in facilitating the life of elderly and disabled people. The study 
concentrated on finding out the key service needs of elderly people. The service needs 
from the end users’ as well as the experts’ perspective were gathered by means of 
various group methods such as ideation sessions. Four mobile communication  
service concepts were created using these groups’ opinions (Fig. 1). After diverse 
communication, these concepts were tested by the elderly. Forty-four elderly people 
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(average age: 74 years, range: 51–87 years, male = 27, female =17) evaluated the 
concepts. [14] 

The concept study was used to ascertain what the elderly themselves thought of 
mobile services, and how important they felt the service concepts developed on the 
basis of the user study and the experts’ statements were to them now and in the future. 
The example stories were implemented into the concepts for the concept study with the 
elderly. Based on the study, the main conclusion was that the elderly valued the freedom 
of travel brought by mobile terminals. They were ready to accept new forms of help 
made possible by mobile technology and were ready to begin to use the services as long 
as they truly facilitate independent living indoors and outdoors. Elderly people were 
also willing to pay for the use of the service concepts presented. [14] 

2.2   KEN 

One of the tasks of the KEN project (Key Usability and Ethical Issues in the NAVI 
programme 2000- 2002) was to examine the potential usage cultures of navigation 
services and devices. Fourteen different groups were selected for the study as 
potential users of personal navigation. The intention was to maximise the diversity of 
the customer groups. Groups at different stages of life were selected to include the 
various needs of persons from children to the oldest of the old. Also some specials 
group, like hunters, were included in the study to determine the focused needs of 
personal navigation for these groups. It was intended that elderly persons suffering 
from memory disorders would make up one potential user group. However, it proved 
to be very difficult to assemble such a group for the scenario evaluations. For this 
reason we ended up gathering the opinions of this group by interviewing the relatives 
and care-giving personnel and in the group discussions we finally had thirteen 
different groups. [18] 

The products and services for personal navigation were presented to the user 
groups in pictured scenarios (Figure 2). Every group evaluated 3-5 scenarios, which 
presented different perspectives of the products and services for personal navigation. 
The use of scenarios was intended to help people to understand the idea of personal 
navigation and then to elicit the ideas, attitudes, opinions and needs of different user 
groups with regard to navigation services and products. [18] 

The purpose of these evaluations was to chart how much the user groups currently 
know about navigation services and devices and what kind of experiences they have 
had of navigation in general. The second goal was to study how credible and useful 
potential customers considered the scenarios. Third purpose was to identify needs of 
the user groups for navigation services and let the participators innovate new 
navigation services. The evaluations were carried out as group discussions. Beside the 
group discussions there have been interviews with experts of elderly care and rescue 
services to complement the information of some special groups. The scenario 
evaluations and interviews focused on consumer focused personal navigation. [18] 

The user groups that we interviewed assumed that the first users for PNS (Personal 
Navigation Systems) would be found among different professionals and among the 
people that need extra guidance (including professionals caring for these people). 
Special interest groups like yachters and hunters already use GPS and VHF 
navigation devices. These kinds of groups will probably be among the early adopters 
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Fig. 2. Example page of the Junk Mail scenario 

of the new services and products if they detect those as practical solutions for their 
use. In the interviews, young people were also generally mentioned as the first users 
of PNS even though some of the youngsters themselves did not see themselves as 
going on forefront in using PNS. Route guidance in unfamiliar places was generally 
seen extremely practical. Wilderness, hobbies related to nature, and cities were 
mentioned in all the user groups as places where the PNS could be usable. 
Commercial services and ads based on location were seen amazingly acceptable in the 
groups. People who did not want ads today did not want them either in future with 
another media. Most of the people considered location based ads useful since one 
could precisely define what kind of bargains one wants to receive and one could make 
exact search entries for needed items. Indoor navigation was seen rather useless for an 
ordinary user. In special situations and for special groups it was however mentioned 
as a practical application.  Alongside with privacy the issues of safety and control 
were discussed widely in the interviews. Criticism towards new technology was 
brought up in many groups. Predestined and over-controlled environment was seen 
dubious. Participants in the user groups mainly wanted solutions to ease their life in 
some functions but they did not want their life to become totally controlled by the 
demand of super-efficiency. Fear of radical changes in human interaction, usability of 
systems and narrow use of new services and products were commented generally in 
the groups. [18] 

Later on in Ken project the concept study of personal navigation in work contexts 
was carried out between May and August 2002 with Benefon ltd. The objective of the 
study was to find out how different kinds of occupational groups could take advantage 
of the information technology and communication system that is based on personal 
navigation. In addition, the objective was to verify the upcoming product concept of 
Benefon and make sure that it would be appropriate for the planned purpose of use. 
During the work on the Benefon case, multidisciplinary group of researchers from 
Benefon and VTT Information Technology carried out two rounds of interviews. The 
researchers from Benefon interviewed representatives of different occupational 
groups in the US, the UK Sweden and Norway, whilst the researchers from VTT 
interviewed a number of representatives in Finland. There were 23 interviews in all 
(14 interviews were conducted abroad and 9 in Finland). Two of the Finnish 
interviews were pilot interviews.  Each interview was divided into three sections: 



168 V. Ikonen 

Design of the Mobile Device, Usage Scenarios and The Feature Assembly method. 
There were two kinds of interviewees in the Benefon case: decision-makers at the 
selected target group companies and potential end users. The Design section was a 
structured interview, the Feature Assembly method was a game including interview 
and the Usage Scenario section was conducted as a thematic interview by using six 
different usage scenarios as a guide to visualising the context of use, functionality of 
the device and user’s interaction with the system (Figure 3). [6] 

In general the interviewees liked the scenarios presented to them. Using annotated 
cartoon panels was quite a useful and informative way to present the stories to the 
interviewees because we had to deal with difficult technical terms and functions 
during the interviews. In particular, the flow chart proved to be a very useful part in 
the scenarios because it helped to went through the one whole working day with 
problem scenarios and suggested solutions. According to the results of our study in 
the Benefon case, it seems that the end users and decision-makers of different 
occupational groups were quite interested in positioning devices as well as exploiting 
geographic information in their workplaces or working environment. However, the 
interviewees thought that the device should be quite simple, easy to use and easy to 
tailor to the needs of the company/organisation in question. Some of the users pointed 
out that it is important to them to know when they are being located and how accurate 
the positioning is. The set-up and controlling of the device should be able to be done 
remotely so that the end user does not have to do everything by her/himself. Many 
decision makers who were interviewed considered that the possibility to use new 
positioning technology could make the allocation of resources easier and more 
effective, which would also reduce costs. Of course, the price of the device should be 
reasonable so that the investment is profitable. [6] 

 

Fig. 3. Flow cart of the scenario and one page of the social worker scenario 

2.3   Käykse 

The goal of Käykse project has been to recognise the problems in designing and 
evaluating intelligent environments, and evolve the research frame. The intention was 
to increase the dialogue between technology developers, system designers and users. 
The project aimed to develop design methods that help in adjusting user needs and 
technical possibilities to each other. We have sought to understand user experience of 
tomorrow's services and products as early as possible, and to create an innovative, 
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inspiring, pleasurable and entertaining user experience and concept definition session 
to all stakeholders.[19] 

We developed interactive scenario -method to increase the participation of the 
potential users in the early stages of the concept design process. We sought flexible 
methods, so that they can be utilized in various projects dealing with ubiquitous 
computing. We started with role-playing methods and found it very useful and rather 
light to take in to use. However, we wanted to evolve methods which involve physical 
participation. Improvised acting and scenario playing contain many of the elements 
we sought, so we decided to base our methods on them. [7, 19] 

In testing the method we concentrated on case smart home, because at that moment 
there was a project going on that needed new ideas for designing a smart home 
concept. We found it is essential to know the theme of the development. The aim of 
the testing was to develop the methods further, find new ideas, discover the 
methodological problems and try to solve the found problems. According to 
observation, findings and feedback the upcoming sessions were prepared and the 
method was developed further. [19] 

We staged three improvisation sessions, each with different participating groups. 
The first session consisted of experienced improvisation actors and our research team. 
Our aim was to test the method and improve it based on our results. Potential users 
attended the second session in the audience, influencing the acting, and in the last 
session the improvisation actors were left out and the users were encouraged to act 
out scenes with the research team. In order to gain results of first-time experiences, 
we had different actors and users present in each session. [19] 

2.4   Nomadic Media and Mimosa 

In Nomadic Media project [16] we aimed to develop innovative solutions that will 
allow consumers to use the devices that best suit them in respective time and place. 
The solutions should adapt more readily to people’s personal preferences and needs, 
be enjoyable to use, and provide low-entry thresholds for all sections of society. In 
MIMOSA project [15] the main focus was the development of novel low-power 
microsystems to create the MIMOSA technology platform. MIMOSA achieves this 
by developing a personal mobile-device centric open technology platform to ambient 
intelligence. Microsystem technology is the key enabling technology for realising the 
MIMOSA platform due to its low-cost, low power consumption, and small size. The 
design approach of both projects was strongly human-centred. 

In both projects scenarios were used as descriptions of usage situations in selected 
application areas, and they also described the common vision of the project: (1) What 
could different technologies provide to the end user and (2) how will the technology 
look and feel in different everyday situations. Scenarios were also used as a design 
instrument in the human-centred design (HCD) process of Nomadic Media and 
MIMOSA technology and applications. The initial scenarios were produced with the 
contribution of all partners, both technology and application developers. Second, the 
scenario ideas were analysed and refined and new scenarios created. These scenarios 
were later analysed to identify usage and application requirements, which lead to 
some refinements in the scenarios.The scenarios were updated throughout the 
projects, based on technology development and continuous user feedback. [10] 
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The main method of the early context requirement phase was scenario evaluations 
with application developers and end users. The scenario material including texts and 
visualizations (Fig. 4) was delivered to the focus group participants beforehand. One 
group included normally from 2 to 8 participants and two to three evaluators. The 
acceptance of the concepts described in the scenarios was evaluated and the users 
could present new ideas for improving the concepts or even invent new ones. The 
multiple-choice questionnaire was used to collect accurate and non-interpretative data 
in order to compare the evaluations carried out in different sessions. [10] 
 

 

Fig. 4. Example scenario visualisations of Mimosa (left) and Nomadic Media (right) 

3   User Involvement and Innovations 

In mmHACS scenarios presented well defined service and technology concepts and 
potential users evaluated these scenarios. Scenarios were realistic and users could 
empathise well to the situations and characters presented in the scenarios. The user 
study of mmHACS was used as a tool to identify the needs of the users.  It would 
have been good if more concrete and functional prototypes could have been used in 
the concept study to communicate and demonstrate the service concepts as the 
concepts had to be evaluated on the basis of the picture created by the researchers. 
Nevertheless, with the help of the example stories the elderly probably received the 
picture of the service concepts that was in the minds of the researchers. However,  
the elderly were often left with the understanding that the service is applicable only in 
the situation described in the story. To correct this misunderstanding, it was explained 
that the services were applicable in many situations. We believe the concept study 
gave most of the participants the intended picture of the service concepts. [14] 

In Ken projects professional service part main result was that the three-stage 
method of the product concept interview seemed to be working well also in 
international studies (anyway in US, the UK Finland, Sweden and Norway). 
Evaluators (potential users and decision-makers) gave positive feedback of the 
interview and especially the Feature Assembly was commented by some users outside 
of Finland very competent way to collect user requirements for the concept. 
Researchers of the study were also happy with the developed methodology. The three-
stage method made the concept study more understandable for the users and the 
interaction between researchers and interviewees was well organised but also flexible 
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when needed. Visualisation of the design, scenarios and the features helped 
communication between different nationalities in interview situation. Also the Feature 
Assembly played as a game made prioritising the features easier and more like a fun 
thing to be done. [6] 

In mmHACS, KEN, Mimosa and Nomadic Media user involvement was mainly 
enabled by using scenarios as a design tool. Based on these experiences scenarios 
enhance the user involvement into the concept evaluation sessions. If the design 
concepts are well defined then the scenarios help potential users to evaluate concepts 
and subsequently evaluation results help developers and designers make their 
decisions for the further development of technologies, concepts and designs. 

In projects like KEN, Käykse, Mimosa and Nomadic Media scenarios enable 
people to think devices, services and functions that were not experienced yet in real 
life. However, the stories presented in the scenarios were such that they could happen 
in real life to real persons. This is why people could identify themselves or probably 
other people in their community with the persons presented in the scenarios. 

Our aim in scenario evaluations is not to present only so called neutral stories 
because our assumption is that critical scenarios could bring up some (e.g. ethical) 
questions related to personal navigation, which otherwise could be left out of the 
discussion. In scenario evaluation sessions the critical aspects presented in the sce-
narios actually makes it easier to bring up suspicions, e.g., questions about the rights 
of the authorities to locate persons. However, the critical scenarios were not only 
commented as undesirable concepts but in many cases the users are also innovating 
improvements to the scenarios. Illustrating the scenarios with pictures is a good 
method to clarify the concepts presented in the scenarios and to lighten up the stories 
to be easier to go through. Terminology of new technologies and services were in 
many evaluation sessions commented odd. Scenarios of course clarify the meaning of 
the concepts but still one has to be careful when launching new services and device – 
is it better to use existing and familiar terms or to create a brand new terminology? 

The Interactive scenario method developed in Käykse project works at its best in 
the ideation phase when designing large complex entities, e.g. ubiquitous computing 
environments. The technical features cannot be gone through in detail using this 
technique. Improvisation is good in testing ideas, specifying existing scenarios and 
designing concepts. The method works also when illustrating ideas, concepts or usage 
situations for e.g. end users. Services, especially everyday life systems related to 
spaces, operating sequences and stages that differ from each other, can be designed by 
means of improvisation. In addition, improvising occupational services can be useful 
with professional users. 

4   Conclusions 

Scenario-Based Design fits well to all kind of projects. Scenarios have been used in 
Human Centred Design of computing applications and they seem to be especially 
useful and popular when designing smart environments and inventing new 
possibilities to utilise new technologies in our living environments. Complicated 
technological systems can be laid aside when using scenarios to describe the future 
possibilities from the user’s perspective. Product development process is a cycle 
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where scenarios in general can be utilised in many ways. The strong user involvement 
already in the early concept definition phase shifts the user-centred design and 
innovation processes over the manufacturer-centric and technology-driven 
development and innovation that have been the ruling agenda for ages [20]. One of 
the outcomes of this process would be the opportunity to integrate the designer and 
the user again and give back to the user control over his computerised environment. If 
these kinds of user-innovation enabling (e.g. easily customised and personalised 
computing applications) tools and environments will come more common in the 
future I guess that then we are approaching the era of calmer computing. 
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