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1 Executive summary

Flexible Services creates newmdts of ecosystems, wie the service producers, transmitters and users
collaborate. The most important companies and research institutions all participate in the program. Flexible
Services program is eordinated by Tivit (Tietoja viestintateollisuus Tivit Oy).

UDOI Boosteris one of Flexible Serviceprogram projects. The project aohat realising user driven
innovation inpractice. The project partners igeElisa Corporation, Nokia, Idean, Medineuvo, Forum

Virium Helsinki, Helsinki Institute for Information Technology Ifi| Aalto University / Business School
Center for Knowledge and Innovation Research CKIR, Laurea University of applied sciences, Aalto
university, School of Art and Design, VTT, Tampere University of Technology, The University of Tampere.

As SHOKSs by natee are industry driven, this deliverable and the work done in Work Packagasks as

Bridges, focus on showing concretely on bridging the "gap" between research world and industry interest by
novel R'nB (Research and Business) approach. R'nB is ali edltaborating between the two different
"approaches"; presenting research question to user research, and thus users indirectly, and by giving input by
user research, thus user driven, in service development activities in selected cases.

UDOI booster actheves its0O objectives of establishing ini
driven design based on existing methods and tools.

The impact of UDOI booster projeist manyfold;increased awareness and appreciagierts' skills in this

still pretty novel field,accumulated learning and experience in working as a part of a comptex
multidisciplinaryresearch program. UDOI booster project demonstrated a complementary research stream to
the more traditional approaches applied in oB@prgects-andUD Ol pr oj ect proved it s

An identified general trend was that increased willingness to open up processes and take risks yielded better
results for the companie¥he companies also reported concrete service concept improvementsefuld

user insights and further evidence on the importance of systematic used involvement and proasitipe for

work. The projectalso provided a platform for conducting empirical UDOI research in collaboration with
leading UDOI researchers in Finland.

All the participantgrew to understand the complexity of large scale rdliitiplinary research projects, and

better position UDOI research as a discourse in relation to more established research traditions. The
researchers had access to rich empirieddence base through inspiring case studies, and had the
opportunity to combine and apply state of the art knowledge in the field with real life cases.

All studied case$Augmented Reality, Electronic Service Voucher Service and Mobile TickdtexYheér
merits and potential for further elaboration and research also in terms of user involvement and contribution.

These project findings and recommendations will be communicated and shared into the planning process for
the next phase of Flexible Serviceamgram. The accumulated learning both in individual and project level

will be made available for the use of the future UDOI and user experience research, and enable cyclic
development and acceleration of UDOI research tradition in Finland.
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3 Introduction

This deliverable presents the achievement of UDOI Booster WEkes as Bridges activities. The task of
WP1 was to select and carry out case studies from other FS projects and UDOI corpdredes.p
Activation of users was the core task. The mode for work was "learning by doing".

There were 3 selected cases; each of the having several rounds of UDOI activities. The cases were:

e Augmented Reality
e Electronic Service Voucher
e Mobile Ticketing.

The criteria, based on which the cases were seléested

¢ Commitment of UDOI Corporate partners: Case must enable WD®er Driven Open Innovation.

e Clear division of roles: It is possible to experiment (UDOI proposes the approach to each case and
how the reearch to be performed in case is divided between participants).

e Promoting the target of UDOI project: Through Case it is possible to promote method/tool
development.

e OMeta criteriaodo: Through Cases, ditddfaefarasitts st ad
possible) (These meta criteria include issues like several research rounds, many methods, different
sizes / maturity level (in respect of UDOI) organisations).

As such the workpackagean be seen as representation of Research and Busiaggsoach R'nB -); an

idea for a method to be used to accelerate the exploitation of research information in business development
so that in return the business end presents the research questions to which the results are expected. The ide
for R'nB mehod was originally presented by Tekes and Finpro employees when planning new kind of
project concept for Tekeswhere the core would be bringing the research world and business development
closer together. The idea was tested in so called M3 project, vitegne it was pickedip for 24 Living
programme, from where, again it was adopted to Tivit Flexible Services UDOI Booster.

As the research in Cases advanced, another track of research advanced alongside. That was the research o
the stateof-the art of UDQ in company practices. Especially in that research track, the initial work was
accomplished already during the first project year. The combined research results are presented in this
deliverable.

The UDOI Booster project has been most interesting casallaborative research with many different kinds
of learning experiences. All these, as well as the suggestions for future UDOI research activities, have been
collected in last 2 Chapters.

We hope this deliverable stimulates readers to advance themgel#OIl - thus creating competitive
advances for the organisations they represent, as well as to each practising individual!
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4 State-of-the -art of UDOI in Company Practices

The objective of thisectionis to briefly reveathe state oftheart of UDOI approach= User Driven Open
Innovation) usage withithe participantompanies business processes i.e. the needs and challenges of the
companies regarding user participation in innovation processes. This study has its basis on the interviews
conductedn spring 2009 when fowf thelCT-companies that participate in the Tivit Flexible Service SRA
(strategic research agenda) were interviewed. The study continued with participatory observation, analysis of
the Dicole materials and interviews with the emntatives of the three UDOI Booster cases. This part of

the study was done during fall 2009 and spring 2010. In the interviews the questions were developed and
specified ongoing basis based on the discussion with the representatives of companiestanfiodieut

what are the modes of involving enders in product and service development process. In this summary the
following areas are discussed:

e What arghecategoesof wuser and client involvement in co

e What are compai es 6 challenges and needs to integrat
innovation processes?

e How to integrate users and user communities intodhem@ ani es ® i nnovation pro

4.1  User and client involvement in innovation processes

The companies aralready making use of customer and user information so the user and client involvement
is recognized but the eader involvement in different stages of the development process calls for an
organization to apply new kinds of practices. The startingipositind the clients of the companies vary as
some of the companies operate only in busibessisiness market and they are not in direct contact with
endusers:

"Typically, our interface is only our client. Typically, no one ever meets the
endusers, exept where the aim is to knowingly organize the-eser$ test
situation."

Some companies have developed means by which the consumer can become a developer:

"... We can bring innovation closer to the consumer, closer to developers, and
the fact thatinnowationsare developedn the social spacdn the service and
locally.”

All of the interviewed companies recognized the meaning and importance of deep involvement of users and
customers as part of their own business operations. The development phaseganof stgenness in
customership processes varied greatly in the companies interviewed. Some of the companies are in the
beginning of the development phase and user involvement is practically difficult in firmly guided innovation
tube. In some of the compasi the cecreation processes are clearly indentified; the customer feedback is
integrated (one way or another) in the development process of a new product or service. User driven
companies set to take on the " c oampaniesrwgnetdo knawntlteir i b ut
consumers' needs and behaviour and thereby be able to anticipate them as a butler can. Concierge role of the
company could help the user and the consumer to actively search for new information, because the
information is readilyavailable.

"It is essential for us decide to how close and how centrally, how we want to
approach the customer and the consumer."

The companies have so far acted in a closed world in which the release of products and the development

policies of servicesral products have been wé&kpt secrets. Principally, the companies utilize closed
developer communities, technical platforms and their own personnel in developing and testing products,
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services and systems. The personnel also participate in idea collastiddea processing. The companies

open up and utilize different forums, developer communities aneulgadmeetings, in which there might be
participants from different occupational groups from students, professionals, entrepreneurs to representatives
of large companies.

"... This kind of thinking about crowdsourcing and working together with lead
users and partners"

Based on the first yearodés interviews a classifice
The classification is basecho companyo6s flexibility in product de
flexibility is seen as degree of openness to create new knowledge with users and it is described by the
dichotomy of opertlosed axel. The classification also takes into congiderahe starting point for the

product development, i.e. whether it is technotdgyen, useicentered or usatriven.

Technology User centric User driven
driven

Open [ Ry

Flexibility
(Degree of
openness)

Closed

Degree of Involvement Leminen and Fred 2009

Figurel1. State of art of UDOI wusage within compan

The starting points and stages of wdgven product devebment are very different ithe companies
interviewed. Corporate R & D processes range from undefined, ad hoc product development processes to
UDOI-scale development processes. Thus, the more the development cycle is specified and the number of
projects § done, there is an opportunity for a company to move towards 4dEoh model. As shown in

the Figure 1. There are differences in regards to depth and quality of integration of customer information to
product development process.

The three cases (Case Electronic Service VouchgCase 2 Mobile Ticketingand Case 3 Augmented
Reality) in UDOI Booster can be classified according to the R & D classification model (Figuhe dext
Chapter each case is presented in detail from UDOI case work pamspect

Case 1 is based on technolagdyjven development, which is guided by a strong intention to keep
information strictly within the company. This style of the company could be called as “tha$eablogy

based development company." Case 2 could be dedcais an enterprise, which takes into account the users'
product development activities mainly in form of surveys. In this case, however, the company sees quite
firmly that the information relating to product development is for the company's internahlysé his type

coul d be des cr --dntered daveloprientlcarpanyl. Thec@mpany in question in Case 3 is a
company that has learned to use the user knowledge and the product development process is partly an open
innovation environment. Thisompany is heading towards UD®Ousiness model in which users are active

part of the product development process and product development activities in the environment of open
innovation. In Case 3 company's activities could be described as "an opéniwesedevelopment”.
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The classification shown in Figure 1 does not imply superiority or even company's need for the development
from one section to another. The classification is based on many variables, which guide the company to
operate different ways in ffierent cases. Such variables as the line of industry, competitive factors in the
market, form of the service developed and identifying and reaching customersuseesdThe relevance to

the company is to notice different types of activities and deweide kind of methods to use in each case.

42 Compani es?® chall enges and needs to [
communities into their innovation processes

There are different ways to describe innovation process. In this summary, we use stages of general
innovation process: ideation, conversion and diffusion stages. Based on our interviews it seems that
technologydriven product development is the dominant mind set in the companies. The users are taken in
part of operations when the company has an idea and/orptaidbe ideas, or the product or service idea is
refined quite far.

It was considered very important that at the ideation stage the active ecosystem generates new ideas, which
allows commercial coperation with other actors. Open innovation in the faicrowdsourcing was
particularly done within own company, because the personnel was seen as a selected user group that has
know-how on matters on the agenda.

"We will focus our crowdsourcing activities for the probable group that could
contribute ideas a bove average, because our process of harvesting the ideas is
not at the same level as our way of committing and getting people to share
their ideas with us."

New knowledge can be obtained through social interaction, such as in using and analyzing e¢empetito
products. In addition to that the companies utilize the feedback from the service and customers.

Above all, at conversion stage the solution design is considered to be an internal operation of the company
because

"The technical solution is to some ext ent, zeros and ones, and there need to
be certain exclusi ons. We O v e noticed that
moving in different directions. 6

The significance of endsers is emphasized when innovation process varies between open and closed mode
of operation.

User involvement is seen as an opportunity but new means are needed because

"It is a time -hardened lead-user, who wants to be in this stage, but of course
we should probably expand it to this stage

Diffusion stage was discussed quiiitle in the interviews, but it became apparent that the partnership
network has an important role at this stage. Proximity to the user, however, was seen in one of the companies
so important that it intends to change the way it operates through ttvearke

Companies utilize the information obtained from customers and users in different ways in different stages of
innovation process and users are seen aseffestive development resource. User involvement varies in
different projects and business tsneven within one company. Even though companies exploit the customer
and user feedback in the different phases of innovation process, the long span interaction between companies
and users is missing. As the udeiven mode of operation becomes more swn and its use expands in

the business field, seeing users as developers can become a critical resource for the company's innovation
process. In this case, there is an increasing need to take advantage of the existing user communities in the
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long span (se also marketing paradigm change from acquiring new customers to keeping the existing
customers).

The differences are in the stages, regularity an
Customer and user integration in business operaitlom®re common in the operations, which are closer to

the market. This is natural because of the daily customer and user interface. However, as product and service
life cycles shorten, the integration of customer and user information in as early phassibke fpecomes
increasingly important.

Usability testing and various useentric methods are wedistablished as part of the processes, so much so
that the usecentric design is used in one of the companies in approximately 97% of projects, butrthe use
driven design in only about 5% of the projects. The definition of-cisetric and usedriven is not entirely
clear:

"Sometimes the line between co -creation with end -users and user-centric

design is hard to define. ... In co -creation the users are genui nely planning

the service or the device, it os characteri
with the X's own R&D team. In user -centered design the main focus is on the

input that the internal R&D team filters and gets tested by the users. The

user and his/he r needs are, of course, studied but the user is not part of the

actual design. However, in some of the methods used, e.g. diary method, the

users propose functionalities that are taken into consideration. That is why it

iS not necessary to draw a definite line between user -centered and user-
driven. 6

43 1l ntegration of users and user commun
innovation processes

The transition from closed, even secret product development activities, to more open ones is a big step for
companies. They havconcerns about the company's knowledge and information leaks, IPRs and the
conservation of c¢clientsd trust. Confidence in thi
operations to continue. Even the pioneer companies say that the ahtangeen operation model is made

by trial and error because there are no models to support the change of innovation process from closed into
an open funnel. Companies seek opportunities and benefits of crowdsourcing platforms (cf. Ovi, Aivo) that
supportopen innovation, either by developing them themselves, or by making use of platforms developed by
others (e.g. Owela). In some cases the open mode of operation has led to losing business opportunities to
competitors but on the other hand it has led tdizat#on of the value of consumer information and the
possibility of using it in various stages of innovation process.

"We need to understand how the idea is enriched in a funnel, where the
open/closed vary, i.e. when someone has an idea of open innovation ,
developed in an open innovation domain, when (because we're a profit -making
organization and we want to make profit our shareholders) it is closed. When
should we do it internally? How is the value added for the customer and for

the company in the process like this when the idea is enriched in the
open/closed &unnel? However, it is not until in the hands of consumers that
the innovation becomes materialized. o6

Companies have their own historical backgrounds, which affect the capacity to take on nesf kiags to

operate within a company and their business units. It seems that different professional groups have different
ways of involving enelsers; to some it appears to be more natural than for the others. Besides the old ways
of operation, the comparsiehave other challenges as well, i.e. business models, process control, short span
work planning, limited resources and their allocation in internal work. It is also perceived that the explication
of the benefits of involving endsers is difficult. Conctezation of tangible economic benefits of user
involvement should take place internally within the organization, but also tassmd and customers.
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Companies feel they need information and training on the benefits of user involvement, its possibilities,
methods and means as part of their business operations.

"We have X people at work who have learned to work in a certain way and it
cannot be changed in a day, not in a year or maybe not in five years. Selling
usability is a good allegory because now that i t has been trumpeted for last
ten years it can be sold. 6

Companies see a clear need for organized user communities, but the plaopedation seems to depend

on the stage of innovation process-@peration with the organized user communities coulddme dn two

ways; traditionally, in the end of the innovation process as product and service functionality (relevance)
evaluations, but also in a whole new kind of idea development and downstream processing in the early stages
of the innovation process.

There are several challenges in operating with organized user communities. Companies have first of all their
own internal challenges in i.e. that the owner can be found for the process and it gets enough resources. User
interaction requires resources. Usderaction could be made more effective by developing peer support of
organized user communities. User interaction could also be made more effective by creating tools for
orchestration, management and control of user communities, so that interactionmproled.

This may also affect the internal division of labour and through that contribute to new ways of operation. The
challenges of coperation with organized user communities can be divided into three areas that are user pool
and its tools, processaad operation models of external service supplier and rulesagem@tion.

The companies have a clear need to find new motivated users, get them involved in their operations and keep
up the attention, so the development of models for rewarding and timaitlae user communities becomes
increasingly important. The companies feel that users should be involved in the innovation process at all
stages (e.g. preoncepting stage), but they have not found the means to do so.

"End-users do not want to be involve d in the grinding, wretched pr oj ect s. 6

"It is too much assumed that people are eager to develop things. We are
waiting for someone to develop a good idea that we could grasp. | think it
violates human nature. If we all were open innovation people the tele  vision
would look different.”

The companies have a need for different user pools, user communities, which could be either international
and/ or domesti c. Companies have an ongoing need f
to bringtogethe moti vated people, for example, young Adig
agile methods, in which the whole process from design to testing is done in small pieces. This would allow
taking endusers as a part of fast iterative processe Tdedback was seen as an important motivational
aspect in user and developer community as well as the fact that community members see the meaning of
their own contribution in the development process. For the group dynamics it was proposed that there shoul
be personal meetings in addition to the work in the web. One view is that the users should be able to
participate in whenever it suits them, so there is a need for mobile crowdsourcing.

4.4  Conclusions
In this section the UDOI Booster cases were analyzedl fdpdel that classifies corporate R & D activities.
The flexibility of the companies was examined by opkrsed axel referring to the openness and closeness
of the innovation environment. The model took in consideration also the starting point for product

development, i.e. whether it is technoledyjven, useicentered or usatriven.

In the current operational environment, development of product development towardsattio@imodel
brings out challenges that need to be solved. The development chalemheseds that have emerged
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include finding and refining endsers and user communities, development of methods for collecting and
creating information and knowledge, the-aueration models of external service suppliers and rules that
relate to that coperation.

Based on our interviews it seems that even though companies exploit the customer and user feedback in
different phases of innovation process, the long span interaction between companies and users is missing.
The companies emphasized improvemengfti€iency as one of the key issues because they have invested
and continue investing a lot of resources in understanding the needs of the users. Some of the companies
have also invested in learning, piloting and using the-ceetric and usedriven mehods. It is not only

about learning something new but it is also about internal need for change, that is learning from current and
past practices which slow down the change. Companies go through and value different kinds of methods and
ways in which usereeds are effectively addressed. Depending on the starting point of the companies it takes
time to adapt usesentric and usedriven methods. Based on the interviews theisage of customer and

user data and knowledge is low. Interestingly enough, theaoi@s emphasize the possibility of learning
through insights when working together in projects. This as its best can lead to organizational learning.

"It can be much more important to the company that they are able to come up
with good questionsthangood answer s during the process. (

The improvement of cosfficiency requires cumulative of learning andusage of information. The
cumulative of learning takes place in e.g. innovation transfer and selling the idea from one stage of
innovation process tanother but the cumulative of learning should take place not only in all stages of
innovation process but also in the whole ecosystem. The user information should not be siloed in the
organization. The more efficient usage of organized user communites isused opportunity for the
companies and they should be developed further through pilots in selected organized developer communities.
Building new knowledge with users,-configuration can also be seen as a new mode of working.

"l think that in 10 year s it is quite obvious that the companies have user
pools, user networks, their own peers as part of customer care sparring from

which different groups can be involved in different types of innovating and
testing. 6

Companies consider it important that tleoperation with the organized user communities will have clear
businesshased rules and starting points. The tools used should include -acotsd, which is used to
monitor who contributes and what. This originates from the fact that there are opénrguike liability,

IPR, publicity of information and confidentiality. They are issues that slow down the new way of operating.

"... | think that we have not exactly taken in the consideration what the
publicity or public use means. What is the value of the information? Is there
value to us? Is there value to people involved? Is the found value lost if it is
public?"

The companies described to be in fAa challenging t
cycle" and " a big transforation." The business environment is turbulent and changing, companies are
shifting to, or relocating part of their activities in third countries. The life cycles of products, services and
systems shorten, while the business operations and business nfoelgistiog products and services are
changing, and partly crumbled. Universal recession also brings its own requirements for efficiency,
emphazising that within the companies "we make what the customer pays, or that has a clear cost and
benefit" and "workoad is pushed up to 100%."

Businesses need means to cope these challenges. Democratization of innovation, whepeethes6o n fi f i
wor kshopo in Australia is able to build a technic
The pioneercompanies have exploited the competitive advantage obtained from the development and
rationalization of processes. One essential way to survive in the race is user information and growing
importance of user involvement in business operations. The compargewpening their product
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development and feedback interfaces towards users and customers. The consumer is the king, and
anthropologists can act as company's future saga builders.
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5 UDOI Cases: pocesses and learnings

Already during the first project year briefing process for cases was defin€de briefing process was

defined so that it would be as easy and swift as possible to get the cases going so that all the participants
would know from the beginning their roles as well as the expectations reidtiexdthe briefing process was
clarified the cases developed along complementary lines but with different directions. This section illustrates
some aspects of the process and the main lessons learned in the cases.

5.1 Briefing process and content
The UDOI progctbriefing process consisted of the following steps:

Case owner creates the starting brief. The starting brief includes the following:

The starting brief describes, what is expected from UDOI; included what kind of information.

Draft use cases descriptis.

General time table for service development; what will be when (idemockup --- proto ---

alfa/beta versin. The briefincluded potential restrictions e.g. on number of usersA&gtagscription

of iteration cycle / time table roughly.

. Case worlplan guided by UDOI Booster experts

e Workshos and meetings where organizeddiscuss the case workplan between case owner and
UDOI experts.

e The workplan includes suggestion on how to proceed, methods to be used, expected results, time

table and concretaction points for each case participant.

e o o |

fexihle f2rvices

HNokia starting brief #1 mesed on F5 case doc wristen by HOKIA)

= What s AR
»  Augmented Reality (AR} refers to applications and serices where one can
“browse the real world”. Typically this means applications where
contextual infarmation Hinked te the real world arcund you is delisered o
wirld
UDOI Booster NOKIA AR case et exets o
»  Series of (ot yet connected) technical enablers (see F5 case doc)
Briefing = NRC AR demanstration fdevelopment platform is being built ot ready yet)

* What are expectations towards UDOI

Give us & wser perspective on the developing field of AR services, so that
the future services will be appealing for the consumers

»  Identify and find the key use scenarics throwgh utilizing toels and methods
or consumes-driven mnovation

* Help in dfining and develaping the AR components to serve as enablers for
future AR services

* Gt the lead users working with us in the case from the UDOI network of
ASEFS CONSUMETS

berilg g wiar . -

Figure 2 Detail of an UDOI case brief document
There were 3 UDOI case8ugmented Reality, Electronic Service Voucher and Mobile TicketingEach
case was quite different and wide selection of methods and teotsusedsee deliverable B for details on
this aspect)Very interestingly the case owners were in different maturity stage in respect to UDOI, of which

the previous chapter discussed in detd\.the following sections we will elaborate on the mainezsp of
each case and the lessons learned during the project.

5.2  Augmented Reality Case Learnings

Case Owner:Nokia Research Center
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Recently technology enablers have become available that allow building Augmented Reality applications for
mobile devices. Manyechnologybased projects and commercially available applications have been made,
but the topic hasnét been extensively studied fro

An augmented reality (AR) system supplements the real world with virtual (corgmrterated) obgs that
appear to coexist in the same space as the real world. [Azuma et al.]

The AR case study introduces a mobile augmented reality prototype made for studying user interaction and
needs within the AR domain. As an exemplary case we have implemewirtgah museum application to
demonstrate the possibilities of the prototype and study new ways of using AR technology. In addition to
studying the use cases for AR applications, the prototype serves abedtéstdevelop and demonstrate the
future posibilities of augmented reality in mobile devices. We handle augmented realities both as
technology enablers as well as a set of mobile services. The aim of the project is to involve future AR users
in the development of the technology and the servicesrdate AR experiences that would be fluent,
pleasant, fun and useful.

5.2.1 Goals and Expectations
Expectations for the project (as listed in Nokia case brief 3.0):

e Get user perspective on the developing field of AR services, to ensure that the future séihbees
appealing for consumers.

e |dentify and find the key use scenarios through utilizing tools and methods for cordivear

innovation

Help in defining and developing the AR components to serve as enablers for future AR services

Get lead users workinwith us in the case from the UDOI network of users/consumers.

Learn about usedriven methods in short term research.

Implement the Suomenlinna study in collaboration with the UDOI participants.

Get feedback on the plan and other ideas from UDOI pattner

Goals and activities (as listed in Nokia case brief 3.0):

Focus groups with possible end users
Field study in Suomenlinna
Userdriven concepting workshops
Open innovationin Owela

Focus groups

The plan was to organize a series of focus groups withlgdamiliar with traveling to support the
development of the Suomenlinna demonstration and refine the concept. The targeted user segment would
have included tourism professionals and people with plenty of experience ofingv@ot just any
traveling, preferably seen plenty of tourist attractions with guided tb@slosseum, Alcatraz etc).

Field study

The field study had a twinld agenda: the purpose was to create a technology demonstration and to study
both the technology and the underlying AR gmvdeas in field settings with actual users. In addition to
these Tampere University of Technologytroduced a third agenda to be included in the study plan:
studying service user experience for service developriiée field study was plannexd a 30minutes long
augmented reality museum tour using appropriate devices and relevant content (audio and visual content) on
the island of Suomenlinna.

User-Driven concepting workshops
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Aalto university school of art and design organised two concepting worksiibpse workshops focussed

on studyingAR with communities with something to say about spaces and locations, theaatminspire

them stretch the concept into new dimensions. Possible communities for this kind of activity: creative
hacktivists, urbanléneurs, parkourists, skateboarders, bikers etc.

Owela

The plan also included using some web based communities as a source for ideas. Open discussions were
planned for Owela (open web lab by VTT) where users would get to comment and ideate a few AR use
cags. The goal for this was to find new opportunities for AR applications; get feedback and opinions, new
ideas based on existing themes.

5.2.2 Work done

5.2.2.1 Prototype

The AR virtual museum demo application consists of a map view andtareagh camera view. In adiin
to the application on the mobile handset, we also studied the use of some external sensory devices.

In the visual application both the camera view and the map view show Points of Interests (later POI) with
similar icons. These icons function as linksWeb pages where POI information is stored. The ideal case
would have been to highlight the temporal aspect of AR content but this was discarded because we felt that
making a simple application for AR browsing would be enough for gathering informatiafifferent
modalities and possible taxonomies

We wanted to make AR content with some simple tool so we chose a very simple CSS template that would
allow anyone to easily edit and design new content if wanted. The content was aimed to be created using a
PC. The mobile content creation was thought to be an interesting area but we decided to follow the same
approach to what was used in earlier AR demonstrations

The Map view is wused for di splaying the Suomenl.
location and the direction he or she is facing. POls can be selected by touch, either to see only the title of it,
or open the html reader to see more information about the selected item.

The sedhrough camera view is used to look around on the locdtofind the POIs nearby and find the
information about oneds vicinity. In the viewfind
photod of them, using the camera button of the de

All the POls have a sound to indicate their existefitee application could also be used in an awdily

fashion, using headphones with added sensors that recognize, which way the user is facing. The audio forms
a soundscape around the user. Each POI has an individual sound that represents its abarécterist
example cafeteria sound resembles the sound of a spoon clink to a coffee cup. At first we assumed that we
could use the repetition rate of the audio files played to indicate the distance to the POI, but in preliminary
tests this proved to be mosthnnoying, so we decided to play the files less frequently and alter only the
volume level and add some echo when the POls are further away from the user. The number of sound
sources was considered challenging, but as previous AR studies suggest, nee intliltaneous sound
sources would still be possible to understand [Billinghurst et al].

Because we did not want to use speech as an interaction method, we considered using some external sensor)
devices, such as perhaps a wrist device capable of degtgetmtures and providing tactile feedback for the

user. A wrist device concept was studied as a paper prototype and utterly rejected by the users, so in the end
we decided to leave out the gestures from the study with the demonstrator. However, irtudieseusing

gestures in AR might still be a valid research topic.
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5.2.2.2 Focus groups and field study

In the course of the project the plans changed a bit. It became evident quite early that the Suomenlinna demo
would be late from the planned schedule and ¢faa® us time to think of our options. First and biggest
change concerned the focus groups: after some consideration we realized that travelling and virtual museum
experiences as such were not very intereslisgy cases for ARso the idea to concentratery much on
travelling didnét seem |ike a sensible solution.
field study was going to get postponed anyway, we decided to broaden the scope of the focus groups into a
field study with paper protgpes.This also allowed us to change to focus of the study so that instead of
travel professionals we recruited online content creation professionals as well as Suaniendéibitants to

the studies, to aim the focus of the study more towards online coitynoueation and people using AR in

their own living environmentinally the paper prototype study consisted of 4 parts altogether:

1. Field study

2. Focus grouplike ideation workshop
3. Closing interview

4. Service UX guestionnaire

All these were conducted durigne session, walking tour in Suomenlinna and then ideation and interviews
in a meeting room on the island. There were 17 participants in all, roughly half of them Suomenlinna
inhabitants and the other half web content professionals.

In addition to Nokia mployees, this study was done in collaboration with researchers from University of Art
and Design, Tampere University of Technology, Forum Virium Helsinki, Helsinki School of Economics and
Laurea University of Applied Sciences. A group of Laurea studeassalgo taking part in the field study as
research subjects, facilitators and observers.

The analysis of the field study was also divided in several parts: field study was handled as one entity,
interviews as another and the questionnaire as the thinihdthe analysis period even the actual field
study was divided in 2 parts during the analysis: interaction with the AR service and content related issues.
In addition to the organizations mentioned in the previous section, also Tampere Universitgaredigid

in the analysis phase.

The field study with functional demonstrators was conducted in February 2010. The aim was to recruit all
the same participants that joined the field study in September 2009 and we succeeded in that quite well:
almost all mde it, only a few new lead users were recruited to widen the user base, so on the second round
of the study there were 15 participants of three main target groups: AR lead users, web content professionals
and Suomenlinna inhabitants.

The demonstrator studyas also conducted as a walking tour on the istdrfsulomenlinna, only this time

the route was not predefined but the users could wander around, wherever they found some interesting AR
content. The outdoor part of the study was done in a very free famman, the users would take their time

to experiment with the demo and after they thought they had seen enough, we went inside for more
structured interviews.

The participating organizations of the second round were: Tampere University, Tampere Unofersity
Technology, Aalto university School of Economics and Forum Virium Helsinki.

5.2.2.3 User-Driven concepting workshops

Before building either of the prototypes we conducted a few ideation and concepting workshops with
6extreme userso. | res ds e atdrting doint,twe kotused ontthe dobation bnal gnedia
related practices of a community representing an urban art sagaéiti in particulari of Helsinki. These

people are engaged in practices related to the appropriation of space and cxphira¢ien of locations in

an a norconventional, marginal and intervening manner. By mapping these practices we aimed to inspire
and ground the further development of the application concepts and to recognize novel design spaces and
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opportunities. [Naukkdnen et al 2009]. As Ljungblad has remarked [Ljungblad&Holmquist 2006] particular
viewpoints and underlying motivations may turn out to be relevant and applicable also for a more general
group of people.

As first steps of the concepting, we conductedidaegiwalking tour in central Helsinki, with the purpose of
gaining insight in the everyday practices of the artists in situ. The tour was led by the practitioners as experts,
and followed by us, the designers, asking questions and documenting the teurthAfguided tour we
continued the concepting further with an ideation exercise combined with a freeform discussion on the
possible features and feature combinations of the platform and the connections of these to practices, new
uses and use situationstbé people[Naukkarinen et al 2009]

As a result, the artists came up with numerous visual ways of using AR in their practices and everyday life.
Also auditive and gesture based ideas were generated, such as creating virtual visuals by painting
blindfolded, or by imitating and remixing the gestures of famous artists.

Although the core of the creative activities of the urban artists is focused on the real physical world, the
environment is also actively utilized as a combinatory resource by intertwhrenghysical with the digital
to accomplish artistic motives.

Furthermore, the general problematic of the artistic content is very similar to the issues faced in AR domain.
When compared to e.g. Wikipedia, both share the same kind of aspect of shaigiycieahprotected

content that anyone can alter and remix after it has been published. Both also rely heavily on fame and
reputation, as active and skilled publishers are respected within the community.

5.2.2.4 Owela
Some AR material was posted as a discusdiares in Owela in the spring of 2009. The discussion was

open for some weeks and gathered altogether 13 posts about the subject. VTT created a summary report of
the discussion.

5.2.2.5 AR benchmarking & interaction

Laurea students made an additional benchmtakysn November 2009. They split into two groups: one of
them made a traditional benchmark study, studying Layar Reality Browser with iPhone and HTC Hero
(Android phone). In addition to Layar and the competitor devices the other group tested also #m@dAR d
built for N900 and specified some interaction ideas for AR applications.

5.2.2.6 Lead-user use case innovation in WeWill

As an experiment we decided to use the project Wiki tool as a tool for innovation. During the course of the
project the researchers panpiating in the study felt like they were starting to become AR lead users as well;
the AR field, applications, challenges and possibilities of the technology started to become familiar so the
researchers (Haveri, Halonen, Naukkarinen & Malmberg) decidathtwvate AR use too, in the form of
storytelling. Researchers came up with several stories from their own lives, which way they would like to use
AR to support their own activities.
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5.2.3 UDOI in Augmented Reality Case
How was user driven open innovatiappr@achapplied?

1) The users were involved as subjects in the design process instead of being just objects of observation. The
ideas they presented on the basis of the first round were implemented in the demo for the second round
taking into account the thnical limitations.

2) The same users were involved in both field studies: the performance with paper prototypes and the study
with the devices. The users were committed to the study. After the first round they expressed their interest to
attend the seconund and made of a lot of effort to make it to the island at the given time, regardless of
very cold weather and having to spend almost half of a work day to get there and back.

3) The users were provided with an opportunitgtgage iropen innovatiorby a company, which was truly
interested in the ideas of the ugmmovators. Vice versa, the company was ready to implement the ideas
presented by the users for the demo version. User feedback also influenced notably the decisions and
direction of reseafcwithin Nokia.

4) User sentiments were studied in several phases of the project, using various study methods, which all
aimed at gaining user insight and directing the development of the demonstrator.

5.2.3.1 Research methods

Chained methods Field study with gpaper prototype, focus groiifike discussion and innovation based on
a set of photos, structured interview and a service user experience questionnaire.

Interactive paper prototype performance During the second round of the field study we had to adjust
some existing study methods to suit our research needs. As a result we came up with a new method, which
has not been published nor analyzed thoroughly. F

Traditionally paper prototypes have been seen a®ppesite to interactive prototypes. In our study the

paper prototypes were interactive; the application functionality was performed live by students, on site and
right in front of the user. It borrows some principles from Wizafr@z Prototyping, John Mad a 6 s &6 T h €
HumanPower ed Comput er Experi ment 6, Experience Prot
like any of these. This method will be reported later in more detail.

Unstructured playfulness In the Finnish culture, the performance and theieagiment are generally
appreciated more than playfulness. In the test setting, the researchers aimed at getting rid of the stress of the
user caused by the expectations to perform and achieve. Therefore, the users did not receive any specific
tasks to pedrm. On the contrary, they were provided with a possibility to completely free use for as long as
they wanted doing whatever they wanted with the device and focusing on whatever motivated them.

All the userinnovators took a positive stand to the concépe attitude persevered from the first round to
the second round without any activities by the researchers. The duration of the usage varied from user to
user, and it might have reflected the level of enthusiasm or the willingness to play for longer.

The st subjects realized that they were able to take their time to learn and were provided support in
learning. There was no time pressure and there was no performance. The researcher and the technical suppor
were standing by the user and facilitated thenieg process by answering user's questions. The user's did

not have to perform or accomplish anything, but were interested in trying out what they could find and
experience.
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The researcher was honest about the limitations of the demonstration dewigeatatiut the problems, if it

did not work. If a technical device does not perform perfectly, it means that the technical persons and the
researcher are not perfect either. The-irsgovator can be at ease with them, experience less stress and play
with the device without any pressure of making a mistake.

The researchers noticed that this approach to testing caused less stress taithevaters during the test
than performing specific tasks. Playfulness can be born in the absence of stress. Eyiddnotiying
causes some harmful stress, but playing doesn't.

It is not clear to what extent does the method reflects the positive attitude towards the idea. If learning was
considered to be playing, then this could be one factor explaining their pos#atens to the idea.

In this case, with different methods the results reflected a shift in the main focus of the interview. On the first
round, the useinnovators focused more on the contents and on the second round they gave more comments
on the device.

For motivating the usdnnovators, the researchers often prefer to inform the users about their ideas taken
into real use. In this case, the researchers did not clearly communicate it to {ineasators which of their

ideas were included in the denstration, but they were able to try it out and see it themselves on the second
round. It is important to notice that the motivation of the Hiseovators was not based on any external
motivation, but on internal factors. Motivation also proved out torba wery high level after the first study:

the second study was held in mid February, outdoors in a very cold wed@rat the time of the study

and on a windy island) and still all the users made a lot of effort to schedule their other dutieghsy that
could participate. All of them also arrived to the study in a cheerful mood, curious to see how the demo had
turned out and how their comments and influenced the design. We assume that the willingness and eagerness
to participate was also influenceg the relaxed and playful atmosphere of the first study, the users knew
already that they would not feel the pressure to perform well and they might even have fun testing the
demos.

The aim of this case was to make AR more familiar and more acceptatdegerteral public. Therefore, the
userinnovators did not have any technical expertise or background. Based on our experience in this case, the
aim of familiarity and acceptability was achieved. At this stage it is too early to say what kind of input from
the users would be implemented in the actual commercial product, if and when the research process would
advance to the product development stage.

Service user experience questionnair@fter the interviews the participants were also asked to fill in the
sewrice user experience questionnaire developed at TUT [Vaanfaiaio-Mattila et al], to compare their
experience between the two studies. The user responses were studied also in terms of how the user
sentiments towards AR would change when moving from ippp#otypes to actual demonstrators. The
Service User Experience was measured with a Lickert scal® @lestionnaire. The questionnaire was
aimed to clarify the userso6 experience and value
experience and c) importance of the issue. [Hassenzahl et al]

5.2.4 Lessons Learned

User communities One of the early ideas of UDOI participation was to study user communities: the way
they work, how they could take part in innovation process and how to keeprihalved and let them steer
product development. This aim never really got studied for several reasons (mostly because of the cuts in
scientific research and the lack of already existing user communities willing to participate UDOI case work.
Some initid ideas were gathered with the Owela trial, which showed that active communities cannot be
formed around the idea of product development; user communities need to have something else in common
too, another reason to stay together and keep the discussien Aalcommunity formed only around
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discussing product development does not work or at least requires enormous amounts of active stimulation
from the administration.

Project start-up: In the UDOI case Nokia faced a majoramanization during the first Heof the project.

This led to the original participants leaving the project and the project was handed over to a newly formed

t eam. The whol e UDOI p aevaluated iatghattpoir; all the Hiscussiothdandeplatse e n
shoul dobvedbe®&dowupadat @r oj ect members had to try 1t
project is about, what has been promised from Nokia side and what kind of plans have been made. It proved
out to be very difficult since the project materials had been dlanly via email and were nowhere to be

found. So the second half of the first year was mostly spent making new plans and trying to figure out what
the case should be like to match UDOI goals. Case work plans were only made and became clear to the
Nokia team after the creation of the second year plans; also only at this point the number of promised project
allocations for the first year came up and caused quite a lot of hassle. Because of this unelgathsart

project selected as Nokia case work progatlater not optimal because of its heavy emphasis of developing

new technology: it was a higfisk project which ended up being a lot late from its original schedule, almost

too late for UDOI. Publications on the Nokia case will be late and not visillOIl reporting because of

this.

From the corporate point of view also the big budget cuts in the beginning of the project were a major
setback and alone big enough a reason-tvatuate the whole UDOI project itself. Corporate participants

had gone fothe project with the idea that during the course of the project the university partners would take
care of studying the scientific background and context of user driven open innovation, methodology and
processes included, and then all this would be takenuse, evaluated and developed further in case work.
Now the project was cut very heavily taking all this scientific work away and leaving the researchers mainly
as manpower for the cases. In the Nokia case this led to case work being done alormgahentines and
methods Nokia research teams always use and the learning points were found mostly in learning from the
researchers involved in case work, the intellectual capital researchers had learned from their previous work
and research and that waglinshared within the project, but there was no room to do any new research
together.

Legal: In UDOI frame agreement one Nokia case related issue had not been defined and should be
considered for future projects: if students of a participating organizttlan part in the project work as
course work, not employed by the organization, how can their innovations be used within the UDOI
partners? Legally these kind of free students own their own ideas and therefore it becomes problematic to let
them take patin innovation.

5.2.4.1 Benefits

The biggest benefit of the project has been the interdisciplinary approach, caused by the various backgrounds
of the researchers involved in the studies. Through this study we found ourselves working with people with
varying educabnal backgrounds who looked at our project from very different viewpoints. This made the
process more interesting and also we had to debate more about the preferred research methods, which in the
end proved good results: we were challenged to evaluateeasdn our initial choices of methodology and
processes to aim for the best results.

Another great benefit of the project was the amount of participants working for our case. As a group of
Laurea students was available at the time when facilitators veexded most, we were able to organize a
very resource demanding field study with plenty of facilitators acting as POIs, recording the studies both on
film and audio files, making notes etc. Without the help of other UDOI participants the field studies
wouldd ve been more | imited.

Paper prototype testing ite proved out to be very beneficial in several ways: we were able to make
several improvements on the actual demonstrator based on the paper prototype findings. Also after the
second field study we no#id that the results in both studies supported each other, implying that the results
given by the paper prototype study were reflectin
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have to go for a proper study with a functional demonstratéritond out t he wusersd at
technology and services.

The participatory method used in the project was also considered very fruitful: the users were highly engaged
to the project and eager to develop something cool, fun and beneficial itotheefuture. This may be due
to AR being an appealing topic, or maybe the playful method used in the field studies made them feel
relaxed enough to have fun with the prototypes and this resulted in high engagement and good results.

Although the amount ofisers in these studies was not large enough for statistically valid results for the
service user experience questionnaire, the suggestive findings drawn from the data were highly valuable. We
could see clear trends in user sentiments, some supportirggties they had brought up verbally and some
slightly contradicting. The questionnaire itself needs more verification, but this study implies that it is a good
complementary method to find out the inner sentiments of the uséss those (for whateverason) not
verbalized.

Although experimental, collaborating with extreme users proved to be a useful and interesting phase in the
study. The participants represented a marginal scene with a narrow shared area of interest, where the
utilization of the digithand the virtual are a relatively new area. However, AR as a digital service definitely

has common touching points with urban art, as in both domains all published content is connected to specific
locations and similar problematic issues of the contmthorship and publishing arise. As we found out

how similar the issues are that both forms of publishing were facing, we decided to continue studying the
urban art scene, which led to numerous ideas and realizations about the nature of location leagedltont

in all, collaborating with extreme practitioners of urban art provided new and alternative viewpoints to the
design process, and seemed to be a relevant strategy for opening up the design process and creating space fc
user innovation.

In additionto the topics mentioned here, the project also provided plenty of valuable information on AR
interaction, functionality, as well as service ideas, which will benefit Nokia internal research and
development in the future.

5.3  Electronice Service Voucher Servic e Case learnings
Case Owner: Medineuvo OY

The introduction of a new AService Vouchero | aw
providing health care services. The concept of service voucher provides individual users the pedgsibilitie
choose a service provider amongst a bigger pooler and to have more control of this decision, since through
the voucher they can organize payment and agreements in more flexible ways. Implementing service voucher
processes in municipalities is howevet a straightforward thing to do, most of the pilots have relied on
paper versions that incur in bigger administration costs and reducing the flexibility that the new law wants to
increase. The main objective of this case is to explore the possibilitids al i mi t ati on of a
service voucher concept targeted mainly at healthcare related services for elderly people.

MediNeuvo produces and develops service processes that rationalize social welfare and health care
operations, and makes them morteetive. MediNeuvo provides complete and tailored service systems for
public and private health care organizations, based on innovative technology solutions. In addition,
MediNeuvo offers personal health care service produced by health care professionals.

5.3.1 Goals and Expectations

Preliminary expectations for the project based on MediNeuvo case brief (7 May 2009) were:

¢ information from three different us@erspectives
e municipalities as users (customers)
e private companies as users (service providers)
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e privateindividuals (senior citizens in the context) as users-(esgs)

¢ In the end of the project MediNeuvo will get a product or service concept that is duplicable and
disposable in every municipality in Finland.

¢ Plan and execute enger pilot study togethevith UDOI

During the course of the project thepectations were narrowed toplot study(with senior citizens) study,.

In addition, UDOI greed internally to condu@ heuristic analysis, introducing different related studies
conducted by National Conser Research Center of Finland (NCRC) within last ten years, and giving
market insights for Medineuvddedineuvo itself involved a group of nurses and front-gtadf in charting

the possibilities of the concept itself.

5.3.2 Work Done

5.3.2.1 End-User Study

During Ocbber 2009 series of meetings and workshops were conducted in collaboration8aghnir
citizens. This user study done focused especially on following aspects:

1. Gaining insights and opinions from the point of view of every day life and every day users

2. Obt aining information about seniorso6 use of se€
future

3. Understanding howan electronic voucheservice would fit into the overall service ecosystem of the
seniors and how the service would interact among otheicegr

The participants of the user study were recruited from Active Seniors association and selected through
purposive sampling. Active Seniors were considered as a beneficial partner for this study because of their
earlier experience on discussing andvaty thinking their future conditions.

The user study consisted of three successive parts. The content and methods of each part built on the findings
of previous parts. The three parts were a preparative information session, individual interviewsiof 6 se
citizens, a group discussion and siatidn exercises with 4 senioal of whom took part irthe individual

interview before (A complete analysis of the study is documented in an internal report [Naukarinen et.al b
2009))

Results showed that:

e Senios are a very heterogenous group and their needs vary dynamically according to their situation

e There is no one solution that would fit all

e In order to really understand userso6é6 needs, it
development proess

e Understanding their entire life situation and service ecosystem and the needs arising from these help
to create relevant solutions

Thus, creating services and technology that correspond to the real needs of the users is essential for product
successHowever, it is acknowledged that the sample is small and that certain opinions may be biased, but
nonetheless the input can be combined and assessed against the results from compilation and summary of
related previous research done at NCRC.

5.3.2.2 Heuristic Analysis

The heuristic analysis was conducted as an expert discussion among six researchers and designers taking par
in the Medineuvo case. The analysis pinpointed main questions in the concept at the time of the study, in
order to get feedback on these vi@wgs from Medineuvo before the user study. Main questions were
related to inner competition between Sitra and Medineuvo, external competition between Banks/Luottokunta
and Medineuvo, physical features of the concept, quality standpoints, and openaditigrsit
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5.3.2.3 Introduction to Related St udies

Services and society have been researched at NCRC for approximately ten years. This material was gathered
and in addition two expert interviews of NCRC professionals were done. From the basis of these, relevant
userneeds, requirements, questions and insights concerning electronic payment methods and systems were
crystallized.

5.3.2.4 Market Insights

The heuristic analysis was also conducted as an expert discussion. The conclusion was that although
Medi neuvods nuncgpalittes)eheirdusiaasseis to satisfy inhabitants (users), and therefore it is
essential for Medineuvo to understand their needs. Thus, developing superior user experience will be
important because a) Medineuvo will inevitably meet competition @ requires differentiating
themselves with superior user satisfaction in new business sales situations, and b) building strong user
loyalty will make it much more difficult for competitors to enter the market. Moreover, creating a service
that combine$nformation from various other sources then initially thought will create even more attractive
service because a) it will produce extensive -bestefits for municipalities in form of yet lower health
related costs and b) war dwd | Medinrcea wrvasés userrwioc d obyya
service that gives an experience that the service will benefit them in every part of their lives instead of being
just a anonymous technical card. In other words, instead of forcing the users to adaptettain
technol ogi cal solution, creating services and tec
give the Medineuvoconcepta competitive edge. Ideally, users should be included in the design and
development process at all stagesrisure maximum compatibility with their needs.

5.3.3 Lessons Learned

Main lesson that was learned is related to communication and shared understanding of the UDOI principles
and objectives amongst the participants. Although initially it was supposed thamalhiop representatives

were aware of principles and objectives of UDOI apparently this was not a case. As a consequence, the
company and its representatives had unrealistic expectation that did not fit with UDOI, resulting confusion
among all participantgjnsuccessful meetings and unnecessary work. Thus, a case brief spokesman should
deeply understand the aim of UDOI and try to internally explain pros of suggested research activities to
selected case workers. This challenge was also acknowledged in gpphblishied elsewhere (Turkama,
Halonen, & Botero, 2009).

Concerning the timetable of UDOI project and that of Medineuvo, there was a clear mismatch. Convincing
municipalities to pilot electronic payment methods with suitable end users turned out torsikieredsly

more time than the company had estimated. The working time of UDOI research partners had been used
already before any municipality had agreed to pilot. Thus, in future it should be of great concern establishing
either a flexible timetable thatlews adjustments according to changes in the project, or flexible tasks or
goals that allow readjustments according to the changed timetable.

It was also learned that strategic fit of the participants should be high, meaning a case brief spokesman
shouldbe responsible for, for example, business and/or R&D development instead of, for example, sales.
Ot her wi se UDOI principles and companyds objectivVve
and in practice.

5.4  Case Mobile Ticketing learnings
Caseowner: Mobile Financial Services (MoFS) project.
MoFS is one of the projects of Flexible Services programme. The primary focus of MoFS is to develop safe

and flexible trust enablers and cesficient banking and payment tools for existing or new modelevices
and put these in practice by creating technical and business enablers.
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Today, there are 3 billion mobile phones in use worldwide. The average lifecycle of a mobile phone is 3
years. ABI Research expects 30% of all new mobile phones to be eqwphadFC-chip by 2011: This
means 450 million NFC enabled mobile phones will be sold in 2011. There could be 2 billion NFC enabled
mobile phones by 2015.

Rollout will start in locations with existing contactless smart card infrastructure. Mobile phorssatdo
become the biggest RFID reader infrastructure worldwide. Mobile devices will play a central role as they
continue to evolve. NFC is an emerging new technology enabling new ways for using mobile phone.

Public transport has already NFC compatilpligaistructure. Mobile ticketing is one of the key services that

the mass market is expected to adopt and it is considered highly relevant for the success of the mobile
payment scheme. Ticketing being a service that many people often use can createtus®al bdtical mass

for mobile payment transactions. Gathered knowledge about authentication and payment gives a foundation
for mobile ticketing concept. Digitalization of ticketing is supporting the replacement of extensive and slow
manual cash handlirig public transport.

The goal of Mobile Ticketing research area is to implemeitket on mobile NFC device with different
payment methods (e.g. travel account, credit cardpaic travelling).At the time when UDOI Booster and
MoFS started their caboration there egied an idea or some pieces of $bevice concept. There were a lot

of information about already existing systems (both national and international), enabling technologies,
operators and such.

Mobile Ticketing seyoicencepi) (wasinpgeeti mbea | i ke

e The purpose of the application is to provide means of ordering and using travel tickets in public
transport.

The service is based on NFC mobile phones.

The service will replace the expensive and slow manual caskirtand

Later the service will replace the SMS ticketing and offer an alternative for the travel card.

Part of a bigger entity called Mobile Financi a
Fluent and easy to use service for occasional passengers.

As a basisdr the service idea, MoFS refered to:

Current solutions or substitution

SMS mobile tickets

Travel cards on BESFre basis

Tourist tickets and disposable tickets on Ultralight basis
Paper back single tickets paid by cash

Value tickets on Travel card E5Fre)

Mobile Travel Card eCity (SmartTouch Project, VTT)

In the Mobile Travel Card eCity / SmartTouch project the city of Tampere had implemented a pilot where
NFC enabled mobile phones were used as a secure Travel Card contactless payment and ticketng platfo
The experience from this pilot was that an NFC enabled mobile phone provides several advantages compared
to a standard contactless card, including: new trips can be easily downloaded, and a mobile phone provides a
user interface for a card. On the wéalisers had been pleased with the system.

The expectations were that the new service concept would change things, as follows:

Fast transactions, less cash

Cost savings in ticket issuance

New and better services

More customers

Leverage the infrastructunevestment
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The collaboration of UDOI Booster and MoFS was based on this service idea description and background
information. There was an assumption that a pilot with real devices could be done, but no certainty about
that. In stead, there were a lot afegtions about how to develop the idea and preliminary concept so that it
would be acceptable for the users. Also, it was understood that the whole service ecosystem and business
models needed to be studied profoundly.

MoFS was very open to suggestiongatbhow to develop the service idea. Actually, there were very little
limitations - if any at all- from the point of view of technology, business or service design. In the beginning

it was assumed, though, that NFC would be the technological solutioeydiuthat was questioned later on

in the research & business workshops. Alternative solutions were thought over and discussed. In addition,
MoFS had identified many use cases, roles and processes related to mobile ticketing, but the new viewpoints
and stidies suggested by UDOI were very well received.

5.4.1 Goals and Expectations

The MoFS roadmap stated that the first trial would be based on prepaid ticketing (travel card in a mobile
devices). In order to plan the trial and create ideas for different servicepts for mobile ticketing, UDOI
suggested helping the Ticketing case by making a research on why and how travellers of public transport
would switch from current ticketing system to a mobile one.

The research made by UDOI was also expected to bringinforenation and insight in:

¢ the fluency of the current transaction

o functionality, meaning and development ideas
e user research of a mobile application

o functionality, meaning and development ideas
e mapping the needs of users and user innovation

In the las part of the first project year, UDOI and MoFS agreed on the research interventions to be done, as
follows:

Web questionnaire for the trales of public transport
Facilitating a workshop for public transport operators

User experience study on mobileypant

User innovation study on transaction in public transport
Sparring on the basis of the answers for the web questionnaire
Trial or usage test of prototype in a e situation

After these user studies would be finished, the material and resul$ lceuurther refined in UDOI
Research O6n Business (Task 1. 2).

5.4.2 Work Done

5.4.2.1 Web guestionnaire for the travelers of public transport and innovation workshops

UDOI Booster helped MoFS t@nalyse the results afweb questionnaire fdne travelers opublic transport
in the end of March 2009. With the questionnaire, MoFS wanted to gather people's experiences in using a
travel card and ideas for using the mobile phone

The goal of the web survey was

e To collect and clear experiences on the usddeavel card, and ideas about using mobile phone as a
travel card

e To find out what kind of mobile services tralak in public transport would like to have

e To develop innovation workshop methods
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The web questionnaire could be found on the -papes of Tampere City Transport
(http://lwww.tampere.fi/tkly and Helsinki Region Transport (formevww.ytv.fi, current:www.hsl.fi). The
survey was open in 845/2009. The analysis was done in 06/2009 by UDOI partners.

The original research plan included continuing working in innovation workshops based on the survey results,
and with a group of people who had filled the questionnaire. This did not happen abgeayse of some

mi sunderstandings and changes in resources and re
innovation workshops were carried through later, however, in another research context (see intervention 4
A).

5.4.2.2 Workshop for public transport operators

2 A) Partnership in consultation with public transport operators

UDOI partners and MoFS held a planning session in 04/2009 in order to organize a workshop for public
transport operators in several cities. The goals for the workshop tavénform the operators better about
MoFS and discuss about-operation. In addition, the aim was to be able to make interviews with people
who work daily in public transport.

However, it became clear that in this point, the workshop was not necessatygad, a consultation
discussion was arranged in 05/09. The agenda for the discussion was to find out the goals and possible input
of stakeholders in mobile ticketing development, and to commit them to cooperation. In addition, relevant
diploma work fom TKK was presented.

In the consultation discussion it was understood that each city has its own agenda and own schedule in
planning and developing the mobile ticketing system. So in order to gain better insight, a workshop with just
one public transporperator and one city would be needed.

2 B) Facilitating a workshop for public transport operators: Tampere

Planning of a workshop for public transport operators in Tampere started in 09/09. The workshop took place
in 5.11.20009.

The workshop objectivesave:

e to explicate the gap between the present pilot and user needs & wishes
o what6s good and whatodés bad with the current
0 what opportunities and challenges emerge from the user trials
o input: TKKés fAKa@nnykk?2 mat kakoy(secondamyph 6 st ud)
o deliverable: Mobile ticketing ASWOTO

¢ to identify the UDOI potential of mobile ticketing

e usersod6 needs and wishes, both impilicit and ex
o service providerso6é opinions, e.g. potential
0 input: Owelastudy (primlay ) and TKKb&és AK2nnykk? matkakor
o deliverable: Prioritized list of extension ideas3 titial concepts

User needs and wishes were presented through the web questi@amthOwela discussion research results,
from which the partiggants were asked to identify the most important opportunities and challenges. Based
on the material and discussion, the participants were also asked to generate faeveiseideas for
extending the application, and then as a group work, to con&epserdriven maobile ticketing extensions.
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The workshop was considered successful, as it outlined the research and ideas so far, and created three
interesting new service concepts. It also strengthened the collaboration and commitment of all operators
(public transport, MoFS, UDOI) that were involved.

5.4.2.3 User experience study on mobile payment

The UDOI aim was to be able to test the Service User Experience (SUX) method which emphasizes the
feeling and emotional experience of using a product or a service, bdsidasability. The tool of the SUX
method is quantitative survey. From the project point of view, the goals were to test the usability of mobile
ticketing prototype, to find out the user experience (both pragmatic and emotional) of a web servicé or porta
and to define service terminology.

The research was planned to be carried out during the MoFS trial. However, a suitable user community that
would have been big enough, could not be organised. This caused postponing the trial, as well the research
intervention was put on hold. Later on, it seemed that the trial would be made only with a small amount of
prototypes and with a small user group. This was contrary to the plans for using SUX method, since the
expectation was to have 800 prototypes and useiSo in the end, this intervention was not implemented.

5.4.2.4 User innovation study on transaction in public transport

4 A) Owela-study and focus groups

Owela is an open web laboratory for uderen innovation and cdesign fttp://owela.vtt.f) owned by

VTT. The idea of the study was to raise user ideas and discussion related to mobile ticketing in local public
transport; to gain understanding of needs, desires, concerns and expectations related to the topic. Users were
alsoencouraged to generate own ideas. This data was complemented by organising two focus group sessions,
where the same topics were discussed.

The web discussion in Owela was open for three weeks in 08/09. The study focused especially on following
aspects:

e Teminology: What kinds of terms are used related to mobile ticketing?
e Service adoption: Drivers and barriers for taking the service into use
e Added value services: What kinds of additional services are seen interesting?

The next phase of the research was fwaus group sessions: one in Helsinki and one in Tampere in 09/09.

The focus groups received the same background material as in the Owela study. In addition, they included a
brief discussion on expanding the idea from local transport to mobile ticketgeneral and a possibility to

make small purchases with a mobile phone.

The results were considered highly important and valuable both by MoFS and UDOI partners.

4 B) Student work by Laurea

The research was <carri ed o tidn Developraentstadies. 24cstudertsavere e a 6
chosen to work with the Ticketing case in 5 teams. The goal of the study was to find out the needs for
additional services, and to generate user innovations. The study began in 09/09.

The research questions were:

e Why would one use a mobile ticket?
e What kind of additional services are seen interesting?
e How the support and help in malfunction situations should be organized?

The students could make use of all the earlier research material (web survey, Owela agrbfps)s
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Sparring on the basis of the answers for the web questionnair@his activity was supposed to be done
after the web surveyThis was not carried out duedome misunderstandings and changes in resources and
responsi bil it es first projectlyear. However, thé OwelB &nd fbcus group studies met the
goals that had been settled for this intervention.

Trial or test-use of prototype in a reallife situation: The goal was to do a user study in testing the
prototype in realife situation, evaluate experiences and potentialusis. The organizing of the trial is part

of MoFS roadmap. UDOI would contribute by facilitating to implement the user study and by giving
feedback. Using SUX method has also been one UDOI goal.

There have been siaus plans how and when to carry out the trial, but by the end of January 2010, there was
still not a confirmation if it was possible to implement the trial. Because of resourcing limitations and time
schedule of the project, UDOI had to drop this ountigoy to the original plans.

5.4.3 Lessons learned

Both UDOI and MoFS are projects that have several partners who all come from various sectors of business
and academia. Naturally, all of them have separate interests and anticipations; even the goals Bre probab
understood from different points of view. This all could set up a real obstacle for the collaboration. But on
the other hand, that is also a great opportunity to gain a larger & deeper insight-afithettox thinking.

In order to make the best oot the collaboration, UDOI and MoFS made a waiblyzed structure and a

plan for the research work. It was understood by both parties that there existed a really concrete opportunity
to bring added value to MoFS work through UDOMOFS collaboration. Theesearch plan was first
described in Case Brief document. There were regular fallpmeetings where progress and changes were
discussed, and the Case Brief was updated. All this was an effort to assure that the partners were heading to
the same directim and on the other hand, each partner could contribute to the work.

Retrospectively, the planned research interventions were relevant and the process went pretty smoothly.
There were some minor misunderstandings and delays during the way, but these mBdonoe major
obstacles. The results from user studies were quite satisfying, and made possible for UDOI to carry out the
Research én Business task. Al | i n al lfiomthdpoint®dfi c k et
view of user experiare studies, of method and tools development and of collaboration with innovation
network.

However, there could have been a niche for even moredusen open innovation work. For example,
involving users in much more earlier stages of service developarhtruly digging deep the everyday life
meaningful practices. From UDOI point of view, partners believe that this is where potentially disruptive
service possibilities and ideas can be found. The scope of the MoFS project does not cover this, bad could
something to ponder later on.

There were discussions about including another MoFS case, Mobile Banking. The already planned research
interventions would have made a proper basis for the Mobile Banking case collaboration. In that case, UDOI
would have pdicipated already in an earlier stage of planning which enhances the possibilities to facilitate
real user driven service innovations. From the UDOI point of view, the most interesting cases are those
where intervention can be done in a very early stage,by that influence and guide the case towards real
user driveness, instead of only making user experience research.

One UDOI suggestion was to do user study about Mobile Banking without any prototypes: figuring out what

users truly think about bankings vi ces, and cr e atnotijugt bringing the exidtihgr o m .
services into mobile and asking Ahow do you 1| i ke
service development of banks, and bring totally new ideas intaway frome i ng j ust Abankin

a detached silo.
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MoFS found these suggestions and discussions tempting and interesting, but at that point, there was a need to
focus on Ticketing case, which was also considered as an easier and simpler case for usemniamalvatio
user studies.
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6 R'nB

As stated already in the beginning of this document, novel R'nB methodology aims at bridging the gap
between research world and business development by creating case by case specific interaction and
interpretation mechanism beten these two approaches. The aim also was to ensure, especially in the
context of UDOI that the user research oriented results be exploited in business development, in business
perspective.

Below is general illustration of R'nB, now initially tested in OD

R A B Demand and

esearch O n usiness . user innovations
A in customer companies
A in organisations

) A among consumer users
Business interpretation from R A among innovation networks
uDoOI _ Business 1
Research B focused research questions  Interestin

Partners cases *l

-— FS case
Ceses owners %
1
R6 n B Wor k sHises 1
— 1

1
* =new business ideas,

production innovations etc.

Public sector collaboration;
TEM, Tekes, Sitr a

Flerible Jervices © Annakaisa Hayrynen

Figure 3 General R'nB Framework

R'nB workaimed atactively collecing UDOI user research results and fiegd(combiring) them to what
would be done within case activities and respectivebyld collect and feed back thateresting questions
from case activities as potential research quest@nsext UDOI research phases

Based on research and case activities and in collaboratiortheigarties involvedthe task set tprepare,
organise and guide the business idgaserating activigs, mainly workshops. This was aimedhappen in
synchronisation and collaboration e.g. with case projects activities.

R6nB appr toamarage anultdisaiplinary (coming from multiple points of view) question setting,
typical toinnovation processes. As UCD, the approach is always case by case applicable. It aims to trigger
situations when i nnov.&tHinda assumed toelsidentity the pradplent poifits t u ¢ k
and turn them into positive action. Andfimately, R6 n BouldMead to new views and ideas on potential
business opportunities.

Finally in the mid of the second project year it was possible to advance with R'nB with Mobile Ticketing
case and MBS project.
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6.1 Implementing R'nB - MoFS Mobile Ticketing R'nB Task

UDOI Booster aimed from the beginning at experimenting R'nB approach. In broad terms the whole WP1
(Cases as Bridges) is kind of expmerimentation of R'nB. The one "purely” R'nB activity wes tidk

"The Future Mobile Ticket Workshop” Business model fosed series of 3 workshops. The flow of
workshopping is described in the diagram below.

R A B‘ ) ] ] Demand and user innovations
0] I Case Mobile Ticketing . A transport companies, telcos,

software vendors, banks, etc.

UDOI A municipalities, cities, state,
Research ) development and research
Business interpretation from R organizations
Partners _p A among commuters
A among UDOI members

B focused research questions

ES case Some results:
Mobile TICketmg A Roadmap for mobile
owners . ;
ticketing
A Ideas and concepts

for additional
services

HUTos oK?a
at kakors!tudy

Workshop

(Tampere) A Initial thoughts on the

Workshop 1 value network &
(Helsmkl) | financials
ldeanbd Workshop 2 | A Potential user
user study (H9|S'"k') . segments
Workshop 3
(Helsinki)
Public sector collaboration;
Tekes, FVH, VTT, TKK

‘ : © Annakaisa Hayrynen &
Flexible Jervices Santtu Toivonen

Figure 4. M&-SMobile Ticketing R'nB Case

The MoFS ticketing case offered a good opportunity to test the R'nB approach in actionjeEs jad
already enabled two separate user studies around mobile ticketing, one from HUT ("Kannykka
matkakorttina™) and one from VTT (Owela). These two studies were taken as background material and
validated with business representatives in a series iisivops.

The first workshop, conducted in Tampere in late 2009, took the material generated in HUT's and VTT's
studies, and enriched it with business knowledge. This highlights one direction of the R'nB approach: from
the research partners straight to thesiness, in a very short time frame and without extra mediators in
between.

Tampere workshop's material was further developed in a series of workshops in winter/spring 2010. These
workshops were organized in Helsinki and attracted a number of peopl@uildin transportation, telecom
operators, financial institutions, system integrators, and research organizations.

The R'nB approach continued throughout the workshop series, not only by inviting people from academia
and industry in the same room, but alsptaking the results to the streets. More specifically, the second
workshop had as one topic the financials and pricing principles of mobile tickets, as well as-tire add
services associated with them. Research team from Idean took these findingseahthées with users in

the Kamppi bus terminal in Helsinki.

As results from the R'nB activities in the MoFS context the participated gained knowledge for example in the
following areas:

FS/UDOI i Deliverable A (2010) Page 32 (48)



[eHlb[e Je V|CBI Version 1.0

Roadmap for mobile ticketing

Ideas and concepts for additional sersice

Initial thoughts on the value network & financials
Potential user segments

In addition to the concrete results presented above, the participants involved in the MoFS ticketing
workshops were engaged in some 15 hours of workshopping with important gaitnisr highlights one
important aspect of fruitful R'nB: One should not think of it as a sequential activity, where academia does
something first, then industry, then again academia, and so on. Instead, joitatfiaae events having all
relevant partnes present are vital for success.
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7 Analysis of Cases

The purpose of this chapter is to analyze all cases using a similar framework in order to generate comparable
results.The Analysis will be done from 2 different but complementary perspectives, whichlaitine
briefly here:

1) UDOI casesaccording to process andervice ecosysternfor each case, we have sketched an ecosystem
illustration of both the UDOI process and the actual service ecosystem concept that is being developed
through the UDOI intervations.We analyze how different parties were involved in the UDOI process and
how well those cases represent UDOI approaches. The analysis is constructed using the foundations laid out
in the FS/UDOI WP2 1 Initial Research Frameworkdocument (Deliverakl B)1. Finally this section
provides some general conclusions from the basis of the analysis to inform further research on user driven
open innovation (UDOI) and user experience research (UX).

2) UDOI cases according to corporate R&D flexibility model:This sectiorfinds answers to the usage of
UDOI as part of companiesd product-chaptedanwoeéetofusere de
co-operation and differences in development projects of the UDOI Booster cases are analyzed

7.1 UDOI cases according to process and service ecosystem

The analysis of this section lmsed on thenaterial andnformationabout the casemvailable in the Section

4 of this document and in other case documents (available through UDOI WeWill platform). We limit our
analyss to four main actor&ompany(s), endusers, experts and domain specialist§Ve refer to Company

as the organization driving the case, Bs#rs are considered those that benefit from using the service
directly, and Experts are those stakeholders whocoatribute specific knowledge or insight about the
domain but are not necessarily users. By Domain specialists we regard those people involved in the domain
that are also users, but are not the-esets, rather they are part of the service provider chain

In describing the UDOI process we briefly analyze and comment the tools that were used for involving these
different user groups. We will specifically focus on analyzing how the cases took use of digital tools and
soci al media, thwelhid2g0dadli gipeali esdowystem.

Regarding the service ecosystem, we briefly comment on the different aspects of User Driven Open
Innovation; how user driven, how open, and how innovative the cases were. Results from the analysis are
presented in a table foahusing indicative colars as follows:

¢ Red colar: Aspect was not adequately addressed in the case. Room for major improvement.
e Yellow colaur: Aspect was somehow addressed in the case. Room for further improvement
e Green color: Aspect was addressed adatly in the case. Room for learning

! Readers are encouraged to look at that document for clarifications in terms of vocahdlacope of the research
framework
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7.1.1 Case: Augmented Reality Services

Figure 5. lllustration of the ecosystem for Augmented Reality Services Case

lllustration of the UDOI process and service ecosystem for the Augmented Reality Services Case can be seen
in the Figure 1. Analysis of the UDOI process and the service ecosystem can be seen in the Table 1.

Table 1. Analysis of the Augmented Reality Case

UDOI Process

Parties involved Process Assessment

Company Company representativédokia) were actively Green
involved in the case from the beginning and provid
resources for the project.

Endusers Endusers were involved in three prototype testing | Green
sessions: field test with the paper prototypes,
benchmarking analysis and the fieldttevith
functional demonstrators as well as innovation
sessions online and in workshops.

Experts Several experts were engaged: Ideation sessions § Green
walking tour were organized with a group of graffiti
artists. Inhabitants of Suomenlinna and augrof
special content providers were involved in the
prototyping sessions.
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