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Abstract

User-driven innovation is a way to benefit from thevolution of users enabled by ICT and
information society: to create what sells and beriefm what's been co-created. Markets converge
globally in terms of knowledge sharing and accesssumers are more and more aware of all options,
their own value too. Markets are however heterogeseue to their cultural and political uniqueness.
The global race is tight, who gets the biggestesfastest survives. Managing users’ needs, pestiti
habits and commitment is critical. Involving usevghin the R&D cycle tackles this elementary
aspect. Market research or beta-testing are conyrlordwn methods, but having the user in the
driver’'s seat of the engineering project may biédtallenging.

This deliverable is the planned extension of thigveieble D1.2 that has been provided earlier. This
document presents UDI in Panlab, guidance to aasellysis of the organisation’s UDI maturity and

needs, what does UDI offerings require from theefation, how UDI would be implemented in the

testbed federation and how would it look like oiroplemented.
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Executive summary

Technological environment is immersed in a rapid aantinuous change where companies have to
develop radical innovation to be able to satisky tisers’ needs. Long-term competitiveness requires
covering the latest market tendencies and needhidrsense, it is crucial to be capable of préutict
and meeting the upcoming necessities and prefesesfalie customers. To reach this requirement, it
IS mandatory to get the opinion of the right usatrshe right time, and what is more, even involve
some of the users in the development or custoroisati the products. Users can be considered as a
source of market-tendency prediction.

Internet as such, but in particular such phenomasaWeb 2.0 and social networking have
revolutionised the concepts of producer, desiglogiic for creating value and models for making
profit. People want to do themselves, create aadeslextend their capabilities and skills beyonid pa

work to the areas they enjoy or feel rewarded mmtrdouting. ICT enables new ways of interacting and
influencing. Single users play a great role, buigregroup behaviours and their underlying motives ar
becoming more and more significant to understaratder to offer right services for right segments.

User-driven innovation (UDI) means engaging thernidied end-users in the whole process. UDI is
intended to determine a systematic way to recogamm implement solutions that respond to user
needs and expectations. UDI vision helps compaoiggoduce what sells rather than sells what is
produced.

Users can be involved differently in the innovatfmocess in terms of quantity, quality and timirg o
their involvement. The most typical way of heariagiser is to carry out usability tests or market
research. In the other extreme there is true useerdinnovation, where users, as the term suggest,
drive the innovation process, deciding the directid the development while the R&D staff in the
company are facilitators of that process. The nedédhe R&D task and the organisation carrying it
out define the level and phase at which UDI playsla in the process. This deliverable offers tools
and techniques to define that level based on nefatie case in handJOI Meter, UDI Template).

In the context of building a testbed federatiorstly the implementation of federation is an exampl
case of a challenging R&D process where UDI conigphcorporated. Pll has been set up from
contributors of different kind, testing service yiders, testing service users, experts of thengsti
field, objective techno-socio-economic analyses @vordinating parties for the various combinations
of the fore-mentioned. The views of both internatl @&xternal users of the federation, as well as
outside observers are included throughout the imgjldrocess. Therefore the implementation process
conforms user-driven innovation guidelines. Thel too this dialogue in Pll has been itschno-
socio-economic (TSE) analysishat is still work in progress. This deliverablaotes shortly that
analysis and presents preliminary results from it.

Finally, this Task 1.5 have resulted inJ®! Mock-up, a web tool which leads a customer within
Panlab federation to select right resources andgsatcorrect test case in Teagle for Panlab-fatgii
testing. This process is described in this docunmeadhapter 3.1.
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Definitions
User Driven Innovation — A type of user involvement in product developmprocesses in
which the users drive the innovation process

User Innovation - An innovation is a USER innovation when the deper expects to benefit
by USING it. User Innovations can also be firmghdy benefit from using it

Manufacturer Innovation - An innovation is a MANUFACTURER innovation whehe
developer expects to benefit by SELLING it

User— A person that are directly interacting with gystem with the aim to finalising a task
Innovating Users- Comes from the leading edge of the market

Lead User- Lead users are users (1) ahead of the trend(#)hderive high benefits from an
innovation —thus they innovate

User driven innovation approaches- Lead-user methods, Toolkits for Innovation, aiion
Communities, Innovation Competitions

User Innovation Communities: Often it makes sense to use existing communitiés oreate
them.Firms can build their entire business model arousel communities. User communities
can be used to monitor trends and to identify lesers. User communities can also be used for
product tests and suggestions for improvementgvation communities make sense when

the market is complex and dynamic

high involvement users exist

there is willingness to “open” the company
the aim is to know about the future

Lead User Methods- The lead user method is a technique for ideintify\and integrating those
users who are cutting-edge. Particularly lead ubera analogous markets can be a valuable
resource. Findings show that users from analogoarkets in general had better ideas than
target market userShe lead user method makes sense when:

Innovations become more and more incremental
Radical new solutions are being sought

Toolkits for Innovation: Toolkits for user innovation and design are irdeels that allow
customers to design their own individual produdte producer only producdsstead of trying

to find out what the customers want, it might makase to equip the customer with a design
interface that allows her to design the producs&iérEffective toolkits contain several features.
Of course the underlying idea of toolkits can absoapplied in B2B and high-tech markets.
Toolkits make sense when

Customer preferences become heterogeneous andyogthekge

Difficulties in understanding what the customer tgan

Low switching costs (modular product, rapid propaityg technology)
The aim is to meet customer needs better.
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Introduction

User-driven innovation (UDI) means engaging themdied end-users in the whole process. Eric von
Hippel [1] of MIT and others presented that mangducts and services are actually developed or at
least refined, by users, at the site of implemémeadand use. These ideas are then moved backhato t
supply network. This is because products are dpedldo meet the widest possible need; when
individual users face problems that the majoritycohsumers do not, they have no choice but to
develop their own modifications to existing prodyadr entirely new products, to solve their issues.
Often, user innovators will share their solutiorighvother users and the not self-implementablesdea
with manufacturers in hopes of having them prodbegproduct, a process called free revealing.

One famous example of user innovation is SMS, t®essaging, the most widely used data
application on the planet, with 2.4 billion actiwsers, or 74% of all mobile phone subscribers sendi
and receiving text messages on their phones. [2].

User-driven innovation or just user innovation hasumber of degrees: innovation of use, innovation
in services, innovation in configuration of techwgies, and finally the innovation of novel
technologies themselves. While most user innovaisoconcentrated in use and configuration of
existing products and technologies, and is a nopaglof long term innovation, new technologies are
yet easier for users to change and innovate witl,reew channels of communication are making it
much easier for user innovation to occur and havienpact on inventing and creating something new
and relevant.

Equally, users can be involved differently in tha@ovation process in terms of quantity, quality and
timing of their involvement. The most typical wa¥ ltearing a user is to carry out usability tests or
market research. In the other extreme there isWser-Driven Innovation, where users, as the term
suggest, drive the innovation process, decidingdirection of the development while the R&D staff
in the company are facilitators of that process.

As many current research results suggest, userbeaoughly categorised in three groups [3]. The
first and smallest, with 1 % of the population,ti® groups of creators or using producers, who
actively think of completely new solutions for pteims. The second group of users, with 9 % of the
population, is the synthesisers or producing usehns, use actively all new technology and take a rol

in improving it or thinking new ways of using. Thest are consumers or everyday users who are not
particularly eager to jump at new technology anel als products in the intended way, or in their own
way thinking that it is the intended way, but whaskaptation skills and needs in the end define the
success and penetration rate for new products envitss. Fourthly the user group context plays an
important role in user behaviour and needs. Ndtgusingle user should be studied as such, but the
dynamics and objectives of a whole user groupdiven context.

By allowing users access to the testbeds and Livaiss [4], when applicable, it is possible to oliser
their behaviour and invite them to a dialogue airtheeds, wants and habits of use of technology. O
the testbed side UDI can be served through thisatitn of showrooms, where users are brought to
contact with new technology, gadgets and concdpts. users can be observed in their interaction
with the technology and, when needed, interviewegalled for their opinion. Living Labs take
testing in the user context and introduces novatepts (often beta or pre-release) into the mifist o
their natural environments. Similar observation ¢encarried out in this case. Industry can thus
effectively enlarge the reach and richness of &bDRorganisation taking it one step closer to the so
called extended enterprise.

UDI endeavours to include the user in the full wet@on process, starting from brainstorming and
conceptualisation and ending in commercialisafidre UDI way of thinking also embraces the notion
of beta culture, where unfinished concepts canrbagleased to certain audiences and concepts not
gaining enough understanding or thrust can bedkolé right away. This is the “Fail fast, fail ch@a
ideology. On the other hand beta culture can bisediin increasing brand recognition and customer
loyalty. Users involved in product or service cieatadopt the outcome deeper and stronger than
‘outsiders’ to the process and typically also acpeomoters of the new technology.
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P1l consortium consists of users, both resourceigens and potential customers of Panlab offerings.
Within PIl objectives there has been the task fddrassing techno-socio-economic study on the
implementation of the testbed federation.

This deliverable is to give guidelines and consitlens how the UDI could be incorporated within PlI
building,. This version of the deliverable D 1.2Zisevised and extended version of the first versio
deliverable and will present some experiences aeldand observations from the PII project.

This deliverable continues to study further thedseor Panlab UDI offerings and premises for them.
UDI can for one part be served through the utilisabf Panlab showrooms, where users are brought
to contact with new technology, gadgets and colscdpte users can be observed in their interaction
with the technology and, when needed, interviewegalled for their opinion. Living Labs take
testing out of the laboratory conditions into tlealtlife user context and introduces novel concepts
(often beta or pre-release) into the midst of tmgitural environments. Similar observation can be
carried out in this case. Finally, experts of udéven innovation, and moreover multidisciplinary
expertise for supporting or implementing UDI in RdnCustomer’s R&D case should be facilitated
by Panlab.
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Figure 1 Instruments and concepts for validation irR&D at its different stages

1.1 UDI relevance in testbed context

1.1.1 UDI comes from testing. UDI and testbeds

User-driven innovation has many different facetshsas idea a) generation, b) validation via tests a
experimentation and c) realisation via developitgins needed. Firstly, the innovative idea itsalh
originate from trying out product or service theywts intended or unintended to be used. The idea
generation relies therefore testing in the firgtcel Secondly, the product or service in its déffier
phases of design process is tested in order tdataliits functionalities, performance and usability
Users (UDI) are therefore incorporated in testimgich normally takes place in a specific testbed fo
the R&D validation purpose. Systematically, UDI cha served e.g., through the utilisation of
showrooms, where users are brought to contactmeitih technology, gadgets and concepts. The users
can be observed in their interaction with the tetbgy and, when needed, interviewed or polled for
their opinion, as in traditional usability laboraés.

In a testbed, UDI can have at least three diffesbapes, it can be (1) lead-user driven by for gam
the testbed users, (2) innovation communities impleted in the testbed organisation, or (3) toolkits
available to stimulate innovation. To give an imaponal perspective on what the UDI approach can
mean for testbeds we will present three exampléisesie UDI shapes.

Firstly, the lead-user driven approach can mean a@haser of the testbeds’ offered facilities is
encouraged to actually develop resources they haneeed of and can benefit from. For instance, these
lead-users might be other testbed providers whe hacess to a certain technology, or system, which
can enhance an already available resource offeyeahbther testbed provider. This means that by
combining these systems into one, an innovatiafeieloped by the lead-user. Another perspective
on this is that the lead-users can, by using thtbeel resources, identify other areas they wabeto

© PII consortium 2009-2010 Page 9 of (53)
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able to do tests on. This mean that by using tbibée resource (built on open source software), the
user discover needs they have, and thus they devld resources they need for their tests either
together with the testbed providers, or as an add®-the resources available.

Secondly, the innovation community approach caninjglemented by the testbed providers via
developing some kind of on-line community wherelied users are invited to contribute with ideas,
comments and discussions. With this approach, testiibed users and ordinary users (i.e. end-users)
can be involved and give rich insights into theipectations and needs related to future development
Different ways to implement this would be via ideaes, idea competitions or application tests. Here
the testbed users, and the end-users, can be @&valvdifferent stages of the development cycle of
systems to be tested in the testbed.

Thirdly, the toolkit for innovation approach can Rl be realized by implementing a system for
monitoring the usage of the Teagle tool. This mahat by monitoring how the testbed resources are
actually used or combined by the testbed userbyanonitoring which resources the testbed users
actually use, the testbed providers can get vatuaidights into requested resources as well as
inspiration about new resources. As an additionth® toolkit, some kind of user communication
system is required where the testbed users eamilydescribe their test requirements or suggestions
for improvements of the offered testbed resources.

In sum, applying a UDI approach in the testbed extnis quite challenging since the technological
maturity is rather high in this context. Hence,inady end-users cannot be expected to contribtite wi
ideas for future development of the testbed ressuand offerings. Instead, end-users can be expecte
to have valuable insights and input on an appboatind context level, i.e. applying a Living Lab
approach.

1.1.2 Living Labs and ENoLL

There is an ongoing trend in Europe to tailor aingvLab concept in wider use to “enhance
innovation, inclusion, usefulness and usability@T and its applications in the society” (Erikssen,

al., 2005, p. 5). In order to join forces, coordinaetivities and share learning experiences, a
European Network of Living Labs (ENOLL) [1] has @éaped. The aim of the network is to offer a
gradually growing set of networked services to supthe ‘innovation lifecycle’ for all actors in e¢h
system: end-users, SMEs, corporations, the pubtios and academia. Today, the network consists of
129 Living Labs after the third recruitment wavevddinished. Both Botnia Living Lab and Halmstad
Living Lab are members of ENOLL.

There exists no coherent definition of Living Lab#hough several actors have expressed their own
definitions. Below we will exemplify with severakfinitions to show the diversity in the field ard t
argue for our proposed definition.

There exists definitions from networks, EU-projeetsd funders of research: according to the
European Network of Living Labs [1] a Living Lab I®oth a methodology for User Driven
Innovation (UDI) and the organizations that prirhatse it” while the European project CorelLabs [2]
defines Living Labs as “a system enabling peopsers/consumers of services and product, to take
active roles as contributors and co-creators inrédsearch, development, and innovation process”.
Furthermore, Living Lab can be viewed as an arenanhovation. It is a structure and a long-term
societal resource rather than related to a cepraijject. Within this structural framework, expeies,
routines and conditions are built to develop idatsinnovations (Vinnova, 2009).

Several scholars have also presented definitiorilssdon et al., (2005) defined Living Lab as “amse

centric research methodology for sensing, prototypvalidating and refining complex solutions in
multiple and evolving real life contexts” (p. 4).aBn et al., (2005) define Living Lab as an
experimentation environment in which technologyigen shape in real life contexts and in which
(end) users are considered ‘co-producers’. Moredvaurstein et al., (2008) describes Living Lalaas

systemic innovation approach in which all stakebddn a product, service or application parti@pat
directly in the development process.

Hence, the concept of Living Labs can be seenmsthodology, an organization, a system, an arena,
environment and/or a systemic innovation approach.
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Living Labs take testing in the user context artdoniuces novel concepts (often beta or pre-release)
into the midst of their natural environments. Sanibbservation as for showrooms can be carried out
in this case.

Living Lab is the concretisation of human-centmwadlvement for development of new ICT-based

services and products. This is done by bringinéeeht stakeholders together in a co-creative way.
This is normally a very local set-up; an area aregion is establishing a living lab to foster its

development and to improve the life of its citizens

Since Living Lab is about gathering people togetbero-create a better tomorrow, it is fundamental
to scale up the concept and jointly benefit from power of co-creation for the philosophy to be put
in action. Despite the fact that the idea of Livirmps was born in the US, the network is a European
concept, which now is in its fourth wave, hencgritws globally and beyond the European borders.
This again is only coherent with the ideology dhjog relevant communities fostering co-creation.

European Network of Living Labs (ENoLL) was laundhi@ November 2006 in Helsinki with 19
members at the first phase, the crew grew next ymar50 during Portuguese presidency and finally
French presidency in November 2008 embraced altegd08 Living Labs across the whole world as
a result of the third wave of applications andtlesialuation. During FIA in Valencia, the applicant
for the fourth wave were presented and the ENoLW @onsist of 212 innovation eco-systems, all
with several hundreds or thousands users.

ENoLL is about sharing best practices by involvirepple from the different Living Labs. It combines
social networking type of sharing and volunteerioggoal-driven corporate thinking, extracting the
best of both. The power of people and learning ftbencollectively gathered pool of knowledge is to
be leveraged to the next stage for sustainable ahbenefit. This requires in principle three things
which form the pillars for ENoLL Association. Tharee pillars of ENoLL are matching people,
information and funding resources. This means #pgiropriate measures need to be established for
serving these needs and finding the resources @stigm promptly, correctly and equally for all
members

In order to get organised and structured for bettiring ENoLL resources ENoLL AISBL is being
founded as we speak. It will develop mechanisnilintoto other entities utilising such development
platforms. Through the centrally managed associatie user group resources from the member
living labs, being at different regions and markewuld be recruited for called test cases. Thig wa
ENoLL AISBL is foreseen to be a channel for intedebetween living labs and Panlab federation,
providing Panlab UDI resources and services.

© PII consortium 2009-2010 Page 11 of (53)
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2 The design process of Panlab

As per definition a federation of testbeds is a@arconnection of two or more independent testbeds f
the creation of a richer environment for testing arperimentation, and for the increased multiidter
benefits of the users of the individual testbedsa lfederation, testbeds are normally geograpkicall
dispersed and owned by different organisationsy Wauld however be considered as being part of a
single resource, in so far as they are operateddommon management framework under a common
management authority. Federations are dynamic aalvee over time based on the requirements of
the users.

2.1 Panlab principles

The operation and management of federated testloeds multiple networks and multiple
administrative domains is difficult and requiresofpssional support from both industry and
organisations with experience in operating largevoeks.

Both existing as well as future research testbéddl endorse the federation principle elaborated by
the Panlab Specific Support Actfoand the principles outlined by the Future IntefResearch and
Experimentation (FIRE) expert gréup

In particular the Panlab and FIRE principles Opsesn&xcellence, Management and Governance are
fundamental for an efficient testbed federationt gh@vides added value to European research on
future networks and services.

2.2 Panlab framework

Panlab federation is composed of the interconneabib several distributed testbeds that provide
different types of testing and experimentation &y to its customers. Panlab will develop and
deploy mechanisms to define, store, locate andestclite a wide variety of testing services by jani
the technological specialities and strengths of Elleopean innovation clusters that support Panlab
federation. Panlab concept distinguishes the faligunain roles:

Panlab Office It is the entity that coordinates and supports Blanlab organisation and it is also in
charge of technical and business issues as waetlagketing and public relations. This entity
carries out the brokering service for the testlitses. To do this, Panlab Office relies on Teagle,
the search and composition engine.

Panlab Partner: It is the entity that provides the infrastructuwlements and services necessary to
provide testing services. The collection of testargd any other type of supporting services
provided by the Panlab partners builds the Pam®siing service offering portfolio.

Panlab Customer It is the entity that uses the Panlab testingraifys provided by the Panlab
partners through Panlab Office.

Panlab User:It acts on behalf of a partner either in a sergieesuming or providing role. Users are
natural entities and each user must be mappedgaotaer ID for authorization purposes. Users
may have assigned specific rights to interact w@itpartner’s resources, e.g. accessing testing
results, defining or executing testing sessiors, et

! http://www.panlab.net
2 http://www.panlab.net/fire
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Customer organisations in Panlab will require sa@mefidentiality about the product they submit for
testing and particularly about test results whesaythre not up to their expectation. Therefore,
confidentiality issues on products to be testedPamlab and on test results have to be defined and
accepted by every person and institution takingt parproduct evaluation within the Panlab
operations. Panlab Office, through Teagle and aghpporting tools enables the service offering and
guarantees the trustworthiness of the environnieptovides confidentiality of the information and
quality assurance of the operation.

2.3 Collective effort with multi-disciplinary

Perceived quality by users does not come from ac®f only, i.e. pleasant look, low cost, ease of
use, social relevance. Perceived quality is a t&sufrom a variety of factors, among which: uifit
usability, affordability, emotional satisfactionsf consequence, testing the acceptance of a produc
requires a combined approach among a variety dafisps. This combination requires at least two
kinds of conditions:

Each specialist is ready to articulate its own apph with the other specialists; this involves
open minded cooperation among specialists.

Agreement of some common formats/rules to orgathsetesting and to communicate the
results. (cf. below)

231 Starting point: global acceptability by end-userss vital for technology
developments

Very few customers buy a piece of technology feelit or only because it is being advertised.
Technology and business developments in a marketoacy require knowledge of global customers’
needs. This may seem a commonplace statement batofners’ needs” may mean at least two
different things:

customers’ needs is what customers want to buy
customers’ needs is what customers want to use

To some extent, both statements are right and,irwiélach one, there are further issues to be
addressed: for what reason(s) do users want tahsiproduct? Are they willing to pay for this? Are
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they able to use it? Does the product fit with sseontext of use? Is the quality of service
acceptable?

A user need is an expression of the goal (ends)lleausers want to reach by using a system and as
such, it is strongly related to the concept motdrat Motivation explains why people act at all and
why people prefer some things rather than othed, @ such, it clarifies the processes that start,
maintain and direct people’s behaviour. Consequeatheed is the base from which the motivation
starts. A need can be defined as the end goal tweatser wants to reach, and it is strongly rel&ted
whya user needs something.

A failure in assessing correctly anyone of thesads may rule a product out of the marketplace.

2.3.2 End-users’ behaviours and perceptions result from anix of factors

Perceived quality by end-users does not come freenfactor only, i.e. nice design features, pleasant
look, low cost, ease of use, social relevance.dbaxd quality is a resultant from a variety of tast
among which: utility, usability, price and affordlitly, emotional satisfaction, adequacy with social
environment. This resultant is not a simple andhtjtegive addition of factors. A “good mark” on one
topic (e.g. price, or a bright new feature) may m®enough to make a product acceptable and used.

Moreover, there is a tremendous variety of behasgiand perceptions among target users themselves.
Every customer represents a unique combinationhafacteristics. For managers and designers of
new products, it would be more comfortable to thaikan “average user” only. But that picture is
wrong. We have to think of a variety of users. Gdirse, we have to give some limits to the variation
when we define the target users. But we should méwget this notion of variety of users and
contexts.

2.3.3 Several scientific disciplines investigate users'dhaviour

No single specialist is able to fully address ladl issues mentioned above. Therefore, it is negessa
call several specialists in a variety of discipingpsychology, sociology, ergonomics, economic
science, marketing, industrial design, etc. Letais them here the “usage specialists”, profes¢sona
who have some knowledge and some experience abctord that facilitate, or hinder, usage uptake
of new technology products. Of course, all spestisiliviews may not be necessary in every case, for
any product. The call to a relevant set of spestimlis a matter of common sense thinking and also
some thinking about the targeted end-users. Thduptomanager, the technical designer, with the
assistance of a generalist in “usage sciences” tameake a clear hypothesis about the most likely
risk regarding usage issues in a given case, awgiedleon what kind of disciplines are most
appropriate to involve in the design process.

But the simple fact of having different views ist mmough. It may even confuse technical designers
and product managers who have to make decisiorsdieg product characteristics. Moreover, two
difficulties may contribute to confuse non-speGidi

There are some overlaps in techniques among dise#pl for example, inquiries and
questionnaires are used by different specialitifspagh not in identical ways. But blurring the
distinctions among approaches does not help tdycthe issues: each one may have something
relevant to say in a particular case and each tggbrcannot address all the issues.

Among “usage specialists”, there may exist somepaiitive spirit that may give way to biased
discussions among specialists. When this happerjoés not help solving (apparently)
contradictory viewpoints and to take a further stepclarify the issue. This comes from the
broadly observed inclination of each “usage disegdl specialist to consider his/her own
discipline as hegemonic, i.e. capable of explaitirggwhole world of usage issues.

However, interdisciplinary work tends to develogngiicantly in academia and university teaching
(numerous new interdisciplinary fields emerge auttyg and many business areas. So, there must be
some good reason for that, and it can work.
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234 Three critical UDI and usability engineering stepsn the design process

2.3.4.1 Definition of user requirements

A user need is an expression of the goal (ends)thieausers want to reach by using a system and as
such, it is strongly related to the concept moiorat Motivation explains why people act at all and
why people prefer some things rather than othed, @ such, it clarifies the processes that start,
maintain and direct people’'s behaviour. Consequeatiheed is the base from which the motivation
starts. A need can be defined as the end goal thlbatser wants to reach, and it is strongly related
whya user needs something.

From the very start of a design project, a debnitof the end-users’ requirements has to be made.
This will comprise mainly the following categoriekinformation:

End-users’ characteristics and context of use
Users' goals and usage scenarios

Anticipated users’ difficulties with the product
Target performance for the use of the product

In the early stages of a project, changes in tefinion occur commonly. The definition of user
requirements must be updated accordingly becaisea iteference document for all the participants i
the design process.

2.3.4.2 Iterative design and evaluation steps of user intésce mock-ups

Experience has proved, over and over, it is urséalio believe that an acceptable user interfare c
be achieved at the first attempt. Therefore, Wise to implement a design process that allows for
several iterations of design and evaluation.

Two main evaluation methods can be used:
multi-expert evaluation
usability test

This will be developed in the next version of thedivkrable, but a short description of these meshod
can be found in the “User-centric methods tablagthier in this document.

2.3.4.3 Final usability evaluation before product / servicdaunch

Till the end of a design process, changes in tloglymt / service, or its user interface, may occur.
Consequently, it is of utmost importance to camy @ final evaluation. This evaluation must refer t
the definition of user requirements that was statetie start of the design process.

Consequences of not doing this final evaluatiorperly may be severe: high cost of hotline or direct
assistance to users, failure of the product omrthiket place, bad reputation of the product pravide

2.3.4.4 Requirements for multidisciplinary cooperation

The rationale for multidisciplinary cooperation hlbsen earlier exposed. Resources available for
multidisciplinary cooperation have been listed @& vEome difficulties that may face this cooperati
have also been exposed above. Therefore, some aomasic principles and procedures have to be
defined and accepted by every specialist in a “eisdigcipline” when he wishes to cooperate with
other specialists.

Regarding principles, the following ones may beppied:

Each specialist makes clear to others, avoidingmnfessional jargon, what is specific in his
concepts, methods and techniques, what are thatj@dtend the limits of his approach.

Each specialist is ready to adapt his methods eckntques in a joint approach with other
specialists (e.g. sharing an inquiry techniquectonplementary purposes).

Multidisciplinary cooperation calls for an open-méd attitude and mutual respect among
specialists.
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Regarding procedures, the following ones may begsed:

For each multidisciplinary expert operation (e.galaation of a new product concept), the
required specialists agree on the choice of anratjpm pilot” among themselves, his/her main
role is to chair the discussion among the requiggetialists and to facilitate the emergence of
conclusions, focusing on key agreement/disagreepunts.

Some common formats/rules to communicate the esiilall specialists’ viewpoints to each
other are discussed in common and agreed upon.

These principles and procedure are proven to beffactive starting point for a multidisciplinary
cooperation in industrial context.

2.3.4.5 Key points in the design and development of User-Dren Innovation process

In User-Driven Innovation process, every “usagecigl;e” may be required at one or several
moments. Regarding multidisciplinary cooperatidreré are two very strategic moments when this
cooperation is particularly relevant:

In the initial phase of design, when a product eph@nd its main features are defined.

In the final phase, before product launch, wherobaj evaluation is necessary to prevent, or
limit, risks of failure on the marketplace.

Other phases have also to be considered. In thdlenaf the design and development process, the
most required “usage discipline” is ergonomics asdbility evaluation to optimise the user interface
so it will be dealt with later (cf. the “Availablgser-centric methods” further).

These key points may be represented in the follgwiiagram that comes from the EQUID Design
Process Requirements document. This diagram olligiaddresses the contributions of ergonomics to
the design process but it can also apply to a ¢jloisar centred design” approach representation.

Initial user Final ergonomic
requirements evaluation
Requirements User
changes? satisfaction
evaluations

Ergonomics'; engineering potential

Mock-ups and design reviews

Design and development ¢

Timeline

Product “N”  After-sales
delivery :

Figure 3 EQUID Design Process Requirements

Figure 3 shows a Diagram from "EQUID Design Prodessjuirements” reference document [66].
This diagram also inspires the one that introdubes“Available user-centric methods” (cf. further
down).

Let us now come back to the initial and final plsaska design process:

In the initial phase of design, every “usage dikogi may be required to contribute to define,
in assistance to the product manager, the prodomtept and its main features through
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addressing a number of issues and bringing answemscommending practical directions for
action, for example:

From users’ standpoint, what are the cost/bensfieets for this new product? How does
this product compare with products (one or sevéhal) offer a similar service?

Is the target users’ population well defined? Im® of age, gender, background skills,
etc.? What are the variation limits around the fage user’?

What is the context of use of the product (homBcefstreet, etc.)?
Is the product compatible with users’ social envinent?
Which usage scenarios are considered? What happease of a product failure?

Have ergonomic performance criteria been defined® (maximum learning time to use
the product of one minute”).

These issues are rarely independent one from amatbethey must be considered jointly.
Depending on which issues are most critical, sévexaerts (currently 2 or 3) in “usage
disciplines” will have to work together, in a cobrdted manner (cf. “Requirements for
multidisciplinary cooperation” above”), to providecommendations to the product manager
and technical designer. This should help them fineauser requirements that will guide the
design process and reduce risks of missing thesttargers in their context of use and, as a
consequence, reach the marketplace successfully.

Note: in the initial phase of projects, changepiiaduct features or in customer targets may
occur very frequently. It is therefore necessaryupmate the user requirements definition
accordingly and to validate this new definitionrfra “usage disciplines” viewpoint.

In the final phase of design and development, dimedpert evaluation is again required to
check whether the product complies with the usquirements that have been defined at the
start of the project. In particular, a usabilitgttécf. "Final test” in the “Available user-centric
methods” tables further down) with a sample ofeaigsers, in conditions as close as possible to
an actual use of the product, is to be performetthe@ise, the risk of early users facing
difficulties and consequent after-sales cost malydraendous.

Note: the multidisciplinary expert operations mhstperformed quickly (e.g. within 2 weeks) to be
acceptable in the product manager’s agenda. Ire tbasditions, it is unrealistic (and not requiréeal)
expect long-taking deep theoretical analyses, ratt@mpt and focused feedback is needed within the
R&D cycle. The conclusions from the multi experabsis are only there to help the product manager
to make a decision at the start of a new produsigdeprocess and before launching it on the
marketplace.

2.4 Check-points coupled with Techno-socio-economic alyais in
Task 1.6

Techno-socio-economic analysis in Pll comprisethode studies along the project lifetime. The first
one was carried out at M6 i.e. in December 20G8@0Oulu face-to-face project meeting. The second
one in Madrid at M12 in June 2009. Thirdly a TSErketop among PII partners was held in M20 in
Berlin to discuss and understand the business maael incentives in the federation.

The dialogue with the "federators" will be accorebéid in social-network analysis”, grid-interviews
and analysis, and focus-group interviews. The amaig a SWOT- analysis of the collected data as a
whole. The data has been continuously analysedepuited back to the “federators” from each data-
collection sessions to be able to increase thel deiz relevance of the study as the project preggs.
The analysis is still work in progress, but feedbfiom it has been given intermediary in the light
theories from different disciplines (economy andigbinformatics), which focus on relations and
dependencies between the socio-techno and ecomssugs.
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Who (Potential
Customers / Users)

Strengts

Weaknesses

Opportunies

Threaths

Testbed Provider

Ex. Octopus,
Fraunhofer

Limited financial
resources

Market access —
increasing market

Financial resources

Panlab project

Every case has its
own business mode

Get the technology
functioning

Consultancy
' Development
Testing

Financial resources

Collaboration —
limited exchange

Trust among
partners

Academic
community

Access to new idea
for research
community

5 Little monetary
resources

No commercial
interests

Test of research an
new technology

Let them play with
it for free

d Financial resources

ICT developers

Large companies,

Got resources

Test their own

Competitors

ex Ericsson Can keep their services and IT and security
reasons for testing | @Pplications
secret
SMEs Little monetary Invite them to test | Monetary resources
resources the technology
within the project
timeframe
EU as an Promote new

organisation

research and ideas

Panlab Office,
federations
Coordinate
federation activities

Experiences

Marketing
Instrument

Deployment of
technology

Legal issues

Differentiate
between initiatives

Connected to
research

Cost reduction,
shared costs

Upgrade services

Open for different
actors

Immature concept
Unclear offer
Undefined activities
Confusing initially
to connect
technologies
Building on a
specific model
Different language
and concept
definitions

Broad solution
demands more
functionality

Large demand of a
federated service

Technology
Providers, ex Cisco

Install releases of
new technologies

Other European
projects
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Who (Potential Strengts Weaknesses Opportunies Threaths
Customers / Users)
National programs Support the build- Reach a national
up of testbeds market
Local Living Labs Could serve as local

administrators
Local service

providers

End-Users Experimental

resource
What Strengths Weaknesses Opportunities Threats
(the offer)

Better Facilities to Interoperability of | Peoples
ICT service and Faster available yet services unwillingness to
application testing, | |nfluence customer | Unclear if users or | Demand will change behaviour
a variety of tests, | infrastructure customers are increase Agreements
fur;_c(:jtlo_nal Experiences :?tedre?ted inthis | increase if using | The hype of future
validation, Service Qualit Ind of service external facilities | Internet fades
performance y Poor economic Provide wider (service request
teStIng, standard Large panel of climate lobal access decreases)
conformance, technology Competition from - i Not enough mone
interoperability tests |ncjude facilities P Security tests 9 y

_ other testbeds c ltati Prices linger

sophisticated Monopolisation of Quality of service Unable to deliver
resources

scenario tests what is required

Availability of Nee(_j dto adapt 4 Deliver value technically
testing tools providers processes IPR

g Personal contact ) )
Access to IMS important Financing unclear
Interoperability of Create a core team| Securing privacy
performance testing of experts of issues combined
Reality check of different themes | With security
others ideas Support in native

language if local
Access to hardware _
that is not on the support is done

market Set up legal an
agreement to start
tests

Combining different
countries require
different legal,
business and
technical
arrangements

Three of more
parties almost
impossible to make
arrangements

Not enough
developers
interested

Competitors do not
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What Strengths Weaknesses Opportunities Threats
(the offer)
want to share or usg
third party
infrastructure
Offerings via
PanLab or via
cluster is difficult to
say
Government policy
changes
Copycats
Getting access to
people with the
right competence
Get access to userg Bigger companies
in different can do this
countries Not a clear busines
Faster testing model
SME can involve No actual user
users How to engage
users unclear
Money flow
undefined
Large in-house Build close and Security
expertise long-term relations | ysing in-house
Experience and with customers expertise
knowledge of Open up access to | working too close
How (process for | Strength Weakness Opportunities Threats
offerings)
Outsourcing of Automatic Service Quality Cannot compete on

single components

deployment of the
testing session

Experience

price

Payment via fees to
the Panlab office

Fees for users and
providers

Added value
unclear

Human resources
available

External providers

Get paid

Identify sponsors

Incentives for the
providers

Consulting fees
Testing fees
Courses
Project brands

Access to requeste
competence
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Why (what is the
added value)

Strength

Weakness

Opportunities

Threats

Added value for
universities and
research institutes

Unclear

Initial offering on
the platform

Unclear

What should be the
selling point to
gathered to attract g
critical mass of
people

A

Unclear

24.1 Benefits and challenges

The preliminary TSE analysis results can be sunsedrias follows. The following benefits of the
testbed federation were identified during internseamd discussions with Pl federators.

Closer Cooperation in testbed services / Overcorargers to the market

Identifying technology gaps

Working together as a sector

Testing the technology

Gain leadership in key technological areas

Creating job opportunities e.g. Finland, France..rionp conditions for investment in research
Research careers, fiscal incentives, relationsdmtvpublic research and industry

Enhance EU attractiveness for R&D activity in testlservice field; (e.g. Japan, Canada)

Benefits on an individual / organizational level

Working together, collaborating in testbed sendeselopment is a challenging task and also a
educational work that stimulate individuals in theoject. People meet for accomplish the
project but also to contribute to work with eachest There must be incitement on individual
level to make the work more attractive.

Knowledge and innovation for growth

Business framework development

Making testbed services more efficient:

Monitoring the testbed services

Bringing the industry together:

Making the testbed service industry more attradiivenvestors
Large-scale implementation of testbed serviceguimje:
Helping testbed service networks to be more flexibl

New ideas can be contributed from a much largelgeanf parties and from different
perspectives than what might be contributed intgrna

Business and financial risk can be mitigated bypihicipation of one or more third parties and
greater market scale can be achieved by joiningefor

Speed to market may be accelerated by particulatribations made by other partners or
contributors in the ecosystem.
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Generic benefits
Micro-economic perspective:
economic efficiency (cost -effectiveness)
profitability, optimising profit
company growth, safeguarding the company
affordability
market assessment, market development driverstraoris and viability, its actors
(users, providers, developers) and their positigmnthe market
job creation
Macro-economic perspective:
prosperity, wealth
competitiveness (sustainable and competitive growth
market assessment
market development drivers, constraints and vighilis actors (users, providers,
developers) and their positioning in the market
employment
fulfilment of demand: consumer needs and qualityestiices
Challenges

Priorities: Different agendas/roles, different midyulevel among partners, different offerings,
different expectations

Intellectual Property: Ownership, fuzzy/unknownuitg business opportunities

Agreements and trust: Everything can’t be in cangra: personal relations

Compliances: Some partners have invested a lbeiptoject and have strong personal interest
Indirect and direct competition: Between two or epartners

2.4.2 Contributions and suggestions from the TSE analysis

A group of seven regional clusters, leading in pean testbed service utilities have come together t
decrease both technical and non-technical barvibvish prevent a massive deployment of testbed
services and distributed of such services in Eurbfmmbers of the Pll-project and the future Panlab
testbed service office are all parts of the valagvork in the testbed service market. To enrich thi
value network additional key groups of actors niedoe further identified and defined.

The project started with relatively open and ofiechnology-related views and ideas and the business
framework in the PII project may be described asritpa technology-push rather than a demand-pull
approach. An important challenge to work with arroeme in this stage of the development of a
sustainable testbed federation and to enable Ergle- implementation of testbed services in Europe
is to take the first steps towards exploitationbosiness potentials based on the testbed service
offerings. When the field evolves from technologieated problem solving to business application
commercialization a more specific business devetymgenda should be proposed. When the basic
technology has been developed, next step is tostadhe R&D required to adapt these new
technologies to the demands of these segmentshdfurin order to be attractive we suggest
development of a roadmap on the direction of tharéuwork connected to the corner stones in the
business model framework. We argue for a needrtbdudevelop the business model framework for
the Panlab federation for both improving internainenunication in the future Panlab federation but
also for improving/developing a solid base for exét communication with current and potential key
stakeholders outside the testbed federation.

The PII project is still in a very early phase ofmess framework development and further work will
be needed regarding development of e.g. testbedcesr technology, the “production process
solutions” and commercialization.
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The anylsis is not yet complete, but it will progidata on e.g. the number of market segments which
will benefit from the testbed services have beamtified in the project. The present study includes
study of potential customers of the testbed sesvared their needs and wants. Findings from this
study indicate that... We suggest that additionajdascale studies of the targeted customer segments
in order to find out the relevance and the comptmeheffective value recognition by the customer.

Decision making findings:

Can be characterized as complex and high uncertad@n be dealt with in focus of technological
development, but in order for the federation todmee sustainable, it is required that all part of a
business model is considered. A holistic framewigrito be drawn but so each part is separately
discussed and developed. Not all parts at the siamee
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3 Handbook for UDI in PII

Both in this deliverable D1.2r and its online implkentations:1) UDI Mock-up and2) UDI Meter

the goal is to provide a pragmatic handbook forlRillders and Panlab customers, step-by-step. To
demonstrate the process of choosing the right reesurom Panlab federation, setting up the UDI
testing and for understanding the “state of UDIhdhat the party is willing and in a position to
implement in his processes. This deliverable dbesrthe web services developed in the PII projects.
They can be found themselves at the addresses:

for UDI Mock-up: http://www.panlab.net/Mockup.html
for UDI Meter: http://www.panlab.net/Questionnaiabout_User_Driven_Innovation.html

3.1 UDI Mock-up

3.1.1 Introduction

User Driven Innovation is not yet part of commoogass for new products and services development.
So it's vital for success to explain the applicatdehniques beyond the acronym. An interactive
mock-up has been designed to answer this problemiti few words, UDI website will allow
customers to learn about usability, check theirdeeguickly and request a test. More detailed, UDI
website will bring following possibilities to a pattial customer:

ensure quality objectives of his project are define

choose some characteristics and options essentials

consult tutorials on many side of usability

check step-by-step what kind of user centric teqimiis optimum
request a test automatically

get in touch with testbeds and usability expertsrahe test request

The main issue for a customer, who comes at apyadthis project design, is to optimize usabiliby t
optimize his product/service.

3.1.2 Integration of UDI based services and PlI

Previous chapters have introduced a number of patésDI processes to stimulate user involvement
in product creation and innovation cycles. PIl pdeg a general infrastructure for federating tedsbe
enabling customers to provide testing servicesedbag UDI based services. From PlI's perspectve,
UDI service is a value added extension to a pldimfering: based on a specific VCT, a UDI service
provider offers UDI services to his customer, agtoncurrently as Pll customer and service provider
As one cannot anticipate future value added semftarings, instead of providing service centric
extensions to the PIlI architecture, a rather genswpport should be made available to providers
enabling them to manipulate VCTs according to theinstraints. Pll's design philosophy is based on
open interfaces (e.g. consider PlI's repositorgssible via a RESTful webservice interface) and thu
alleviates creation of value added services.

This chapter discusses a practical example for@mphting a usability service as part of a UDI
framework. A usability service enables customerdegi a system under test with a group of end
customers for the device's/service's usability. Thability UDI service process is split into three
phases:

1. Negotiate between UDI service provider and UDI oosr a set of UDI service related
parameters.

2. Create a VCT based on the customer defined contrai
3. Conduct the actual usability test with the end @onsr population.

Page 24 of (53) © PII consortium 2009-2010



Deliverable D1.2r Pl

Pl may be used by various value added serviceigeos and should assist the UDI customer to find
appropriate UDI providers. A common web based fater was chosen and implemented as a
dynamic mock-up illustrating the web applicatioapabilities.

Its purpose is twofold: allow the UDI customer pesify his constraints for UDI testing and to séarc
the PII system for adequate UDI providers basedtlmse constraints. The web application is
implemented as a wizard, leading the UDI customeseveral steps through the required parameter
lists. As outlined in the previous sections, a bdcess is typically organized as an iterative @ss¢
where end user evaluations and assessments tggoghuct improvements in a feedback loop, i.e. the
parameters may change over time according to tbkiag product development.

Figure 4 UDI mock-up homepage

1. Service and device

As a wide variety of devices may be under usabibst, the UDI customer must specify the type of
service and device to be tested, e.g. a websiteysiness application, an IVR system. Computer
devices, mobile phones or TV systems are typicalmptes for end system based usability testing.
Additional constraints may be defined, the mockupspnts options for various network access
systems (e.g. Femto cells, DSL lines, etc.).

Figure 5 Service and device in UDI mock-up
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2. Target population

Defining the target population is a crucial elemimtusability testing. Devices may be dedicated to
specific user groups like elderly people or specsiocio-economic groups like unemployed persons.
This parameter set must match with the tester goffgred by a UDI provider. However, in such a
scenario two UDI providers may cooperate tightlye @ffering a specific usability test complemented
by a specific user group engaged with a second piVvider. Additional constraints may be
questioned by this parameter set like familiariighvtechnologies, devices or systems.

3. Stage of project

Usability tests may be conducted at various stafes system development process. First design
sketches may be presented to technology affiney eatbpters, while final prototypes should be
evaluated by the final target user group.

Figure 6 Stage of project in UDI mock-up
4. Location and planning

This step addresses spatial constraints for tlyettignopulation, i.e. location and deadline of ulggbi
testing and the frequency for repeated testingiesanay be specified. This site concludes the
population related set of constraints.

5. UDI techniques

In the previous sections, several UDI technique lieen introduced based on the stage of a product
development process. This includes field and ettapigc studies, focus groups, market surveys and
user benchmarking. Others include multi-discip§naxpert evaluation, quick usability testing and
eye-tracking tests. This wizard's page enablet)iblecustomer to specify the preferred techniques fo
evaluating his product.
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Figure 7 UDI Techniques in UDI mock-up
6. Testbed selection

Once the UDI customer has specified all his udghbiésting constraints, a query is sent to the PII
repository seeking for appropriate UDI service jnlevs offering the requested services either dntire
or partially. Here, the UDI customer should be pr#ed with a detailed UDI service offering
description of all available providers.

7. Test request

Finally, the UDI customer may save his parameteosdirectly initiate a request sent to potental
the directly selected) UDI provider.

Upon receiving the usability testing request, a Uibbvider must prepare an appropriate testing
environment taking into account location and plagnitarget population restrictions, availability of
resources within Pll and due to the periodic natfrasability testing, also the repeatability o$tse
under identical ciscumstances.

3.2 Use of UDI Meter

UDI related webpage test is piloted during the grbjto be able to get an answer to the question:
“How UDI are you?” The main purpose of the tedbisncrease the UDI knowledge and try to change
general mindset to create more positive attitudthéoUDI aspects and user centric methods in the
development projects. Questions of the test wilbhsed on the template material which is presented
in the following chapter 03.3 in this deliverable.

3.3 Use of UDI Templates

As the economy has become global and knowledgedbaseovation has become an increasingly
important factor for the European companies. Assilt of this globalization and growing markets,
the amount of technological innovations constaritigreases. Following this, the life cycle of
innovations is shortened and this has impact omth@vation process.

One area, in which the research and technologylo@vent is expected to grow extensively in the
near future, is the Internet. The architecturentérinet is almost 30 years old, hence the weaksedse

the current Internet has become an interesting twpstudy in many research projects [2]. Many of
the problems with the current Internet technologyrsfrom the enormous amount of users and their
usage which succeeded beyond the wildest dreanis afeators. The usage and possibilities the
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Internet provide has had an impact on people’syelesr lives in ways that were impossible to foresee
when it was created.

Due to the limitations the current Internet hasnyneesearchers around the world have identified the
opportunity this holds. Hence, it is now time tarsthinking differently about Internet and to insgo

a long-term perspective in which a holistic viewapplied. To address the emerging problems,
research initiatives world-wide, ranging from eua@unary to revolutionary approaches [3], such a&s th
clean-slate approach [4] are on-going. One approadacilitate effective production of applicable
results of the future Internet research is the @ted testbeds which are platforms for technoldgica
testing in large scale environments [2] These &sighallow for rigorous, transparent and replicable
testing of scientific theories, computational toasd other new technologies. According to many
future Internet researchers, [e.g. 2, 3, 5], thests should not only focus on the technical lelat,
also forecast implications from a socio-economicspective [6].

To gain insights into the socio-economic perspegtivsers of the intended technology need to be
involved and encouraged to participate in the dgwekent of future Internet technologies. Hence,
when the aim is to really involve users in the depment of these technologies, the concept user-
driven innovation becomes a central point in theoiration process. There are many reasons why
users should be actively involved in innovationgasses. For instance, research on user innovations
has shown that some of the most lucrative and niomelvations have been developed by users with
the aim to adapt existing product to fit their neechore appropriately [7-9]. Hence, many
commercially attractive products that is in thesfront come from user innovations [10, 11].

In addition, the amount of ideas users render dsasethe innovativeness of these ideas are greater
than those rendered by developers [12].

331 Objective of this template

The objective of this template is to provide guidet on how different user driven innovation
approaches can be implemented and to guide orgamisain this process. Thus, this template
includes guiding questions which will help orgatisas to determine which user innovation strategy
that is most suitable for their intentions, orgatignal strategy and structure.

3.3.2 Template for User Involvement and User driven innogtion

In this template, we will provide some guidelines lbow to plan, perform and involve user in
involvement activities. These guidelines are mearite used as a supportive tool for organisations
wanting to know more about how to apply user driimmovation as well as their own organisation.
The answers to these questions will guide theiioghof UDI approach and it also informs them on
different ways to proceed to take one step towas#s driven innovation. In this document, we will
refer to three different approaches which have braentioned earlier in this deliverable, theses are
innovationfor users, innovatiomith users, and innovatidoy users.

Innovation for users Here, products and services are developed on beh#lé users. To understand
the users and their needs, general data, modelghaaries of users and users’ behavior are celiect
and used as input to the innovation. Specific wkEn and/or requirements are elicited through
interviews, focus groups, and observation. Usegscansulted, but do not actively participate in the
decision making process. The initiators (e.g. exgroviders) have the active and controlling wfle
“game master”; they initiate, stage, and run tlezess; have main control over creating both forth an
content, and create “the solution space”. The ugkeng a relatively passive role; the initiator ébc
information from them in order to produce a relévaaguirement specification and obtain feedback
regarding produced items. There is some iteratietwéen the initiator and the users where the
designers create something and the users commentitudhe task of the user, however, is at most to
customize the innovation rather than significamifjuence or change it. Hence, users “participate”i
the process, their main resource is their knowleddethe context, and their main skill is
communicative. The initiators are experts reprasgrihe interests of the users. Key challenges for
the initiating organisation are how to grasp tleh Gontext and practice of the users and how tatere
products and services that match and satisfy useesis.
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Innovation with usersAccording to this approach, innovative products sediices are co-developed
by developers and users. The sharp distinction dertwusers and the initiating organisation (e.g.
testbed provider) has lost its edge but usuallyetlage still noticeable differences in their robexl
responsibilities. The initiator still has the maxetive and controlling role, especially in relatitm
initiating, staging, and running the process. Bylien it comes to the control over form and content
and to some degree the solution space, the useesahstrong to equal voice. In most cases the users
have ownership over, and are especially activeontext- and evaluation-related activities while th
developers have ownership over design and develoipraiated activities and are active in all design
activities, since they still govern the process.widveer, there are also examples in which these
distinctions have been erased. In all cases tlsesedonstant iteration between the initiator ared th
users focusing on knowledge sharing. Hence, hexes ase empowered with control and in their more
active role they influence the design on equal sewith the designers. Here, users are “involved! an
“influence” the innovation process; their main neis is their knowledge of the context togethehwit
their vision for the system, and their main skdle cooperative. The developer are change agents
supporting the users in their endeavour, ensuhagthey have the opportunity to take those deussio
that are important to them and making sure that tteeso in an informed manner. Key challenges for
the initiator are how to establish effective wokkirelations between users and developers and how to
inject relevant theories and methods, unknown éaugers, which need to be debated and assessed.

Innovation by users.This approach involves innovative products andisesvdevveloped by users
with support from developers. Here, the users becibra innovators and to some extent the developer
and the developer become facilitators with the aflenhancing the users’ possibilities of develgpin

a system that meets their expectations and fulfég needs. Here, the users are “evoked”, theinma
resource is still their contextual knowledge bugitimain skills are their ability to innovate anma t
think outside of the box. At one end of the spautthe users design and develop parts or ideas for a
product or service supported by the designers antdd kits of different types. By this they inspir
developers who take over and shape and final vessb the users’ innovations. At the other end of
the spectrum the users becomes innovators andogevyslthemselves but with the assistance of some
supporting organization. Key challenges here amg twoselect innovators and how to evoke, bring
forward, the innovators’ tweaking energy. There@mgently three different approaches to innovation
by users (UDI) these are; innovation communitieadtuser methods and toolkits for innovation.

User Innovation Communities: Often it makes sense to use existing communitiés oreate
them.Firms can build their entire business model arousel communities. User communities
can be used to monitor trends and to identify lesers. User communities can also be used for
product tests and suggestions for improvements.

Lead User Methods- The lead user method is a technique for ideintify\and integrating those
users who are cutting-edge. Particularly lead ubera analogous markets can be a valuable
resource. Findings show that users from analogoarkets in general had better ideas than
target market users.

Toolkits for Innovation: Toolkits for user innovation and design are irdees that allow
customers to design their own individual produdte producer only producdsstead of trying

to find out what the customers want, it might makase to equip the customer with a design
interface that allows her to design the producs&iérEffective toolkits contain several features.
Of course the underlying idea of toolkits can deaapplied in B2B and high-tech markets

The first question for testbed providers who asmping to involve users in their processes butato n
know who, will be to determine if the users theamigation aims to involve can be expected to be
willing to contribute because without motivated ngse¢he organisation will have severe difficulttes
accomplish their task.

3.3.21 Factors influencing the user’s willingness to contbute and innovation

Once the organisation has determined that they teantvolve users as innovators there are some
aspects that needs to be handled to understanasére willingness to contribute to the innovation
process.
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Be aware if your organisation includes some oofihe following conditions:
Technical complexity is high
Technical maturity is high
Customer satisfaction is high
Market concentration is high
Innovation barriers are high
then the motivation for users to contribute camekgected to blow

Motivation

Here it is important to understand and considertwha organisation is aiming to accomplish by
involving users in the innovation process. Guided the answers to the questions below the
organisation will be able to determine which UDpegach that is most suitable for the organisation.
The box with most Yes answers give guidance ormgpeopriate innovation approach.

If your organisation is aiming to:
Get input on already existing product and services
Get input on predefined ideas
Get ideas for products and services
Lower the risk of product/service development
Learn more about the user
then ainnovation for usersis the most appropriate user involvement approach

If your organisation is aiming to:
Strengthen users influence
Develop and educate developers
Develop and educate users
Co-create products and services
Lower the threshold for users to start using aiserv
Create a team with different competencies
Build new relations
then ainnovation with usersis the most appropriate user involvement approach

If your organisation is aiming to:
Let users develop/design new product and/or sesvice
Open up the companies boundaries and innovatmceps
Strengthen already engaged users
Get more insights about future needs
Get radical new solutions
Understand better what the users want to use agd wh
then ainnovation by usersis the most appropriate user involvement approach
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Activities
Users can contribute to many different activitiesl aheir involvement render different results.dt i

therefore important to think about in which actest the users can contribute most. Hence, the next
step is to determine in which activities the orgation want to involve the users

If you want to involve users in some or all of tbowing activities:
Give their complaints to existing products andemwvies
Verify requirements
Generate ideas to new products and services
Evaluate concepts
Evaluate prototypes
Evaluate new products or services
Get feedback on business models
Answer to market survey
then the most suitable approach for user involvénsaimeinnovation for users

If you want to involve users in some or all of tbowing activities:
Co-develop parts of products and/or services
Co-develop concepts together with developers
Be a discussion partner on suggested concepts
Market products and services to other presumptbezau
then the most suitable approach for user involvénsetheinnovation with users

If you want to involve users in some or all of th#owing activities:
Develop products and/or services they need
Produce content
Use toolkits to design new products and/or services
Modify existing products and/or services
Contribute to an existing innovation community widleas
Discuss possible solutions and ideas with othersuse
then the most suitable approach for user involvénseieinnovation by users
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Organisational Strategy

The user innovation process and approach musfitlato the organisation’s strategy and structiare
ensure a contribution. Based on that, it is impartBor organisation’s to understand their own
organisation in order to understand if a user driveovation approach is suitable or not for them.

If your organisation:
have strong IP rights or patents
strive to have a high level of control
critical success factor is costs
do not have a defined innovation process
believe that the role of the organisation is taH®innovator
then ainnovation for user approach might be most beneficial for your orgaitns

If your:
market is shrinking
customers are increasingly asking for customisedymts

organisation needs to iterate with your customeenymtimes before you find an
appropriate solution

organisation use high-quality computer-based sitimriar rapid prototyping tools
critical success factor are
o Product differentiation
0 Quality
want to coordinate user activities and input
products and services are modifiable
then ainnovation by or with usersapproach might be most beneficial for your orgaitidis
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User involvement

The next step is to define who the most suitabEruso involve is, what influences them and how

they can be involved. Based on that, the mostisiei@pproach to user innovation is suggested.

If the most relevant user group is:
Requesting customers (give suggestions and contg)lain
Lead users (are aware of, and can express thalshee
Non-users (have actively chosen not to use theuataat service)
First buyer (market launch)

then the most appropriate approach isitim@vation for users

If the most relevant user group is:
Launching customer (participate in the developmiest, prototypes, give feedback)

Reference customers (compare with other productites and give feedback based |on

that)
Lead users (are aware of, and can express theals reel can develop solutions)
Non-users (have actively chosen not to use theuataat service)

then the most appropriate approach isitin@vation with users

If the most relevant user group is:

Lead users (are aware of, and can express thalsndevelop the solutions they want
use)

Modders (re-design products and build their ownitsahs)
then the most appropriate approach isitin@vation by users

If your users
have a need to innovate
have been involved in the context for the innovafar a longer period of time
is in a leading position in the market
profit greatly from a solution to their needs
want to share information freely
are not in direct competition within the same comityu
then the most appropriate approach isitin@vation by users
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Users motivation

Users also need to be motivated to participate taed motivation can be strengthened by using
different incentives. The incentives differ in rmd@ to their needs and below examples to three
different needs are given.

If you want to motivate users by answering to teemnomic needsthen possible incentives can be!:
Monetary rewards
Direct compensation
Price reduction
Cost transfer - from money to time and efforts
Greater possibilities to personalise products @ndices
Provide a sense of efficacy

If you want to motivate users by answering to tipsiychological needsthen the users are motivated
by:

A desire to be involved in meaningful activities

Be involved in do-it-yourself activities

Exhibiting their creative side

Fulfilling their need to play - Enjoyment

Having the opportunity for self-expression and ueigess

Raising their internal value — to feel important

The similarity to hobbies and free time activit{éfe-style)

The level of modularity of the product/service

A desire to learn new things

If you want to motivate users by answering to tleitial needsthen the users are motivated by:
Becoming part of social networks related to a paldir item
Overcoming loneliness
Giving a sense of belonging
Sharing common experiences
Getting high social status by belonging to a sjpesificial network
Caring for the community
Peer recognition
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Methods for user involvement

Once it is decided why users should be involvedwirich activities, whom to involve and their
motivation for being involved etc, it is importatd consider how they could be involved. In the
following, methods suitable for different approaslaee suggested.

If you want to involve users in annovation for user approach, suitable methods might be
Focus-Group Interviews
Usability evaluations
Contextual inquiry
Why, why, why
Cultural probes
Social Tagging

If you want to involve users in annovation with user approach, suitable methods might be
Future workshops
Field tests/evaluations
Brainstorming
Rapid prototyping
Scenarios
Mock-ups
Selfassesment media
Emocards
Creativity Games

If you want to involve users in annovation by userapproach, suitable methods might be
Story-boarding
Creative Workshops
Idea and/or development competitions
Lead-User Involvement
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Tools for user involvement

In addition, it is also important to develop andplement suitable tools for the different user
involvement approaches. In the following, toolstthee suitable for the different approaches are
suggested.

Tools supporting thennovation for Users approach
On-line Focus-Groups
Pop-up site surveys
On-line survey tools, e.g. Apsis
Blogging
Photo Blogging
Camera

Tools supporting thennovation with Users approach
On-line brainstorming tools
Emulators
Power point, Photoshop etc.
Brand Communities
Innovation Communities
Crowdsourcing Design
Asynchronous on-line interviews

Tools supporting thénnovation by Usersapproach
Open Source Communities
Brand Communities
Innovation Communities
Idea Boxes
Crowdsourcing Development
Ubiquitous Computing
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Concluding guiding questions

These final questions are meant to guide organisaivho have determined that they want to apply an
innovation for user approach but do not know wraplproach to implement. There are three different
ways of doing this, namely by implementing an useovation community, by developing toolkits for

innovation and finally by implementing a lead-usefolvement strategy.

If the organisation has:
a complex and dynamic market
high involvement by users or want to use or creag communities
a willingness to “open” up the boundaries of yoompany
an aim to get more knowledge about the future
then the most suitable UDI approachtJser Innovation Communities
Often it makes sense to use existing communitiefoarreate themrFirms can build their entir

112

business model around user communities. User comiesitan be used to monitor trends and to

identify lead-users. User communities can also bedufor product tests and suggestions
improvements.

for

If you:
Experience that the innovations become more an@ maeremental
are looking for more radical new solutions
Then theLead User Methodis most suitable for your organisation
The lead user method is a technique for identif\ang integrating those users who are cutting-e

dge.

Particularly lead users from analogous marketsbsaa valuable resource. Findings show that users

from analogous markets in general had better itteastarget market users.

If you:
Experience that the innovations become more an@ incremental
are looking for more radical new solutions

Then theLead User Methodis most suitable for your organisation

The lead user method is a technique for identifyang integrating those users who are cutting-e
Particularly lead users from analogous marketsbeaa valuable resource. Findings show that u
from analogous markets in general had better itteastarget market users.

dge.
sers

If the organisation experience that:

Customer preferences become heterogeneous andyogehekge

It is difficult to understand what the customer v&an

The switching costs (modular product, rapid prgtotyg technology) are low
Then theToolkits for Innovation is most suitable for your organisation

Toolkits for user innovation and design are integfa that allow customers to design their @
individual product. The producer only produckestead of trying to find out what the customersity
it might make sense to equip the customer withsigdenterface that allows her to design the prog
herself. Effective toolkits contain several featur®f course the underlying idea of toolkits caspg
be applied in B2B and high-tech markets. The aito imeet customer needs better

wn
;1
juc
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3.3.3 Use of Toolbox for User Driven Innovation and Livirg Labbing

In this section, we want to draw from the resultsrf other projects focusing on UDI and Living Lab.
We present two different useful resources, one i@ developed within the Nordic Living Lab
project financed by Nordic Innovation Centre (Nl&)d the other was developed within the VEP
project supported by EU. Within these projectss¢heesources were developed with the aim to
support the process of implementing UDI in context&miliar to the concept.

The first resource we want to present is the Liviradp toolbox (http://litoolbox.eu). The aim of this
toolbox is to serve business strategists and ptodagelopers to learn more about user-driven
innovation and Living Labbing and give answershe guestions: Why? and How? to help increase
the understanding of the potential and planningisgr-involvement in the development of a new
service or product. How to manage innovation hankan area of research for decades. Lately user-
involvement and Living Lab have become new waysspeed up the innovation capacity for
companies and other organisations. The aim ofttulbox is to invite all interested organisations t
make their contributions to continue the developnoéthe Toolbox in a co-creative Living Lab way.

The other resource we want to introduce here is@uwdelines on how to Mobilize Users” [77]. The
aim of these guidelines is to give insights intevhgsers can be involved and mobilized in Living Lab
activities. In theory the benefits of user invoharhin the development of new products, services an
processes are obvious. Expected added valuesraggdmple higher acceptance among stakeholders,
better hit-rates and faster time-to market. Wauatlerstand the power of the crowd BUT ... How do
we mobilize users? To succeed with the user invobrg task there are many important factors to
consider. In this Guide, user involvement expelares their knowledge, advice and lessons learned
from mobilizing users.
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Conclusions

“We are not living through a technology revolutiolVe are living through a value revolution that is
being driven by the inexorable march of innovatidgrPat Russo, Alcatel-Lucent.

User-driven innovation is a way to benefit from thevolution of users enabled by ICT and
information society: to create what sells and bieriefm what's been co-created. Markets converge
globally in terms of knowledge sharing and accesasumers are more and more aware of all options,
their own value too. Markets are however heterogeselue to their cultural and political uniqueness.
The global race is tight, who gets the biggestesfastest survives. Managing users’ needs, pestiti
habits and commitment is critical. Involving usevghin the R&D cycle tackles this elementary
aspect. Market research or beta-testing are conyrlordwn methods, but having the user in the
driver’'s seat of the engineering project may biéctallenging.

Technological environment is immersed in a rapid aantinuous change where companies have to
develop radical innovation to be able to satisky tisers’ needs. Long-term competitiveness requires
covering the latest market tendencies and needhidrsense, it is crucial to be capable of préutict
and meeting the upcoming necessities and prefesesfatie customers. To reach this requirement, it
IS mandatory to get the opinion of the right usgtrshe right time, and what is more, even involve
some of the users in the development or custoroisati the products. Users can be considered as a
source of market-tendency prediction.

Internet as such, but in particular such phenomasaWeb 2.0 and social networking have
revolutionised the concepts of producer, desiglogiic for creating value and models for making
profit. People want to do themselves, create aadeslextend their capabilities and skills beyonid pa

work to the areas they enjoy or feel rewarded mmtrdouting. ICT enables new ways of interacting and
influencing. Single users play a great role, buigregroup behaviours and their underlying motives ar
becoming more and more significant to understaratder to offer right services for right segments.

User-driven innovation (UDI) means engaging theridied end-users in the whole process. UDI is
intended to determine a systematic way to recogamm implement solutions that respond to user
needs and expectations. UDI vision helps compawoiggoduce what sells rather than sells what is
produced.

Users can be involved differently in the innovatfmocess in terms of quantity, quality and timirg o
their involvement. The most typical way of heariagiser is to carry out usability tests or market
research. In the other extreme there is true useerdinnovation, where users, as the term suggest,
drive the innovation process, deciding the directid the development while the R&D staff in the
company are facilitators of that process. The neédhe R&D task and the organisation carrying it
out define the level and phase at which UDI playslain the process.

This deliverable is the planned extension of thigveieble D1.2 that has been provided earlier. This
document presents UDI in Panlab, guidance to aasellysis of the organisation’s UDI maturity and

needs, what does UDI offerings require from theefation, how UDI would be implemented in the

testbed federation and how would it look like oricglemented. The Task 1.5 offers tools and
techniques to define that level based on needseofdse in handJOI Meter, UDI Template).

In the context of building a testbed federatiorstly the implementation of federation is an exampl
case of a challenging R&D process where UDI conigphcorporated. Pll has been set up from
contributors of different kind, testing service yiders, testing service users, experts of thengsti
field, objective techno-socio-economic analyseid evordinating parties for the various combinations
of the fore-mentioned. The views of both internatl @&xternal users of the federation, as well as
outside observers are included throughout the imgilgrocess. Therefore the implementation process
conforms user-driven innovation guidelines. Thel oo this dialogue in Pll has been itschno-
socio-economic (TSE) analysishat is still work in progress. This deliverablaotes shortly that
analysis and presents preliminary results from it.

Finally, this Task 1.5 have resulted inJ®! Mock-up, a web tool which leads a customer within
Panlab federation to select right resources andpsatcorrect test case in Teagle for Panlab-fatzll
testing. This process is described in this docurimechapter 3.1.
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Annex A Use Scenarios — Concurrent testing

Use Case Overview

An SME or industry in the domain of ICT has devedpa geographically localized information
service, including the user interface on a mobgeick. This service has been implemented by a
service provider and an operator (which can besttvee company) and is successfully deployed in a
European country.

One of the stakeholders (SME or service provideroperator) wants to evaluate the potential
extension of the service to new markets (new tygfesformation and new countries), by a live
experience with different user groups. The Panléflc®©tools and services, and the Panlab federated
testbed, are well suited to identify and recrué tlecessary user groups and then to setup andtexecu
concurrent tests at the same time period in diffilacations.

The results of the tests are collected and analyazdating out the behaviour and expectation of the
final users, to define the necessary adaptatioth@fservice characteristics to the country, and to
estimate the benefit of a new deployment with teebconomical data.

Targeted users
In this use-case, the Panlab customer could befthe following users:

SME or Industry company in the ICT domain, havirgyeloped a service (geographically
localized information service in this example) udihg the user interface on a mobile device;

Service provider offering the service through tleéaork of an operator in a European country;
Operator of the network supporting the service;
Panlab partners contributing to the use-case dmaild
Operators from different countries, with networkdeato support the service;
User groups;
Organizations recruiting the necessary user gr@ungk collecting the data and analysing the
results;
Description

We consider an information service, where a firsdrigets geographically localized information on a
mobile device. The objective of the concurrentingsis to evaluate the potential extension of the
service to new markets (new types of informatiod aew countries), by a live experience with
different user groups.

Many types of localized information are possibl&lsas:
restaurants and hotels addresses and characteristic
museum and tourism information;
market places;
shopping centers;
doctors and drugstores

The behaviour and expectation of the final usersvaay depending on the country. One objective of
the test is to identify the necessary adaptatioth@fservice content to an envisaged country, resna
application area (Figure 8).
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Collection and analysis of data

Figure 8 Concurrent testing.
Interfacing with the user

The Panlab customer (SME, service provider or nétwperator) uses the Panlab Office services and
the Teagle tool to specify the technical setup esqaipment needed in order to identify an operator i
the envisaged country, having a network able t@sthe service.

The Panlab customer also specifies the user grohgscteristics (size and profiles) and the type of
required results, to identify a Panlab partner dbleecruit the necessary user groups and then to
collect the data and analyse the results.

This identification of partners and preparationtted concurrent testing is done through the Teagle
customer interface.

When the actors of the test are all defined, thagtragree on contractual aspects, such as cosgsacc
rights and ownership of results before going furthre
Test setups and procedures

The SME or the industry, in relation with the seevprovider, upgrades the data base with localized
information relating to the new country or geogriaphzone considered in the test. If the test also
includes evaluation of new service content, theadadse must be upgraded with new type of
information.

The final user interface on the mobile device nagedse adapted to the language of the new country,
and possibly to new service content.

The service provider and the operator of the netwark introduced in the test must check that the
service can be actually supported by the netwarkg@duction of some new functionalities in the
network may appear necessary).

The procedure and technical architecture for ctiigdhe data during the test must be installed and
checked.

When the necessary user groups are available, endévices are distributed to the final users.
Results acquisition

During the test, data are collected from the serpiovider, possibly from the network operatorg] an
from the final users (questionnaire about usageeservice).
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Data are analyzed to bring out the behaviour apeeation of the final users, to define the neagssa
adaptation of the service characteristics to eachtry, and finally to estimate the benefit of avne
deployment with techno-economical data.

Results are delivered to the different actors atiogrto a pre-defined agreement, and may be
uploaded on the Panlab results repository withdefeed access rules.

Expected impact
Research on the Future Internet

The opinion and expectations expressed by the §iralp users about the service provided, and the
analysis of the traffic generated by the servicd wdntribute to revise the functionalities and
architecture of the future networks. Aspects sigtoealization accuracy, authentication, privadg, e
which are relevant in the test are considered gopley elements of the future networks.

The market

The analysis carried out from the data collectednduconcurrent testing is an input to prepare
adaptation of service to new populations and tonasé the benefit of deployment in new countries.
This analysis has a direct impact on the servicduéion and on the growth of the market, with
benefits to all partners along the value chain: SMiervice providers, network operators, equipment
manufacturers and final users.

Evolution of the Panlab Office

The success of concurrent testing will be an arguirtee promote the services offered by the Panlab
Office and to show the feasibility of tests witheugroups at a large geographical scale. Experience
operational and technical aspects drawn from tegtamentation can be reused for similar tests with
other kinds of services and/or in different cowggriinvolving new partners..

Expected Impact
Research on the Future Internet

Polling the experience of real users regarding ilisabf new applications plays a key role in the
transition from research to innovation. Innovattan give a competitive advantage to actors wishing
to enter competitive markets successfully by givingm the opportunity to come up first with new
products that create niche market areas.

In addition to facilitating market penetration, tiiee case has the potential of helping to theioreat
SMEs as spin offs of university laboratories. Ase@ch towards Future Internet is mainly contacted
at universities, opportunities of wider experimémtgploitation of new research findings on the open
public may function as incentives for scientistsremsform themselves in successful entrepreneurs.

The market

The use case has the potential of expanding th&etsarsuccess stories and good experiences by
taking more advantages from real user demandsewighd experiences. The market point of view the
location based business has a huge potential irugeid point of view, user device manufactures,
network operators, service developers and serviowigers. The navigating feature is only one
example of the location based business.

Evolution of the Panlab Office

The user driven innovation should be taken in astouthe Panlab Office for real killer applicat®on
or services creation. In user driven innovationitimovation is initiated by end-user not by engisee
Promoting user driven innovation in the Panlab wjlken the innovation to other level and expanding
to bigger user groups and clueing clusters together
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Annex B User centric methods for product / service design

Table 1 Available user-centric methods according tdesign stages in Panlab supported projects

Project time line

Concept Interactive mock-ups | Final prototype
First sketches of User Interface before launch

Development and Usability Engineeril

The innovation opportunities are much stronger le very beginning of a project. Then, graduallye #fforts invested in
development reduce the innovation opportunities.uBability engineering efforts are still requiréal optimise the user interface
till product launch.

Field and ethnographic
studies *

Focus groups*

Brain storming

Creativity techniques
Market surveys

Users’ benchmarking with
analogous products (from
usage standpoint) *

Multi-disciplinary expert
evaluation

Multi-expert usability
evaluation on first sketches
Card sorting *

Eye-tracking *

Usability test *
"Eye-tracking” *

(may be combined with
usability test)

"Discount usability test" *
Multi-expert usability
evaluation on mock-ups

Multi-disciplinary expert
evaluation
Final test *

- The design stages adopted here do not indicatgdamiocedure; it is a broad and generic descriptio

- This is a list of basic methods; it could be depeld, according to specific offerings from Panlakinexs.

- It would be irrelevant to use all the methods gystically, but it is risky for acceptability of tHimal product not to
use at least one appropriate method at each stép design project.

- The indication of timing for use of these methaslssicommended but it may be, to some extent, flexib

*  The methods involving real target users (marketi Witare significantly more reliable and instruetiv

- A short description of these methods, their besiitd limits, their average cost and time, arergineghe next pages.
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To be displayed on left hand page

Available "user centric" Basic characteristics
method

Observation and interviews of real users in reatexts,

Field study, ethnographic studies where the intended product will have to be used.

Group interviews in which 4-8 participants are ilvedl. The
interview is focused on a specific situation thsadliscussed
among the participants. These groups can alsodiefas
user evaluation of product ideas, concepts anays.

Focus groups

Usually applied to solve a specific problem or émerate
ideas related to a situation. 5-20 persons caicjpete and
Brain storming the aim is to let the thought run freely withouirtze
criticized initially.

Can be done within the design team and/or a usepgro

Several techniques available, such as “Six thinkia”,
“Opposite thinking”, “Idea cards”.

Creativity techniques The general principle is to stimulate free and tivea
thinking among participants in a group discussmn t
generate new ideas.

Inquiry and/or focus group techniques are solictted
Market surveys express opinions and judgements about their palenti
attitudes regarding a product

A sample of 10 to 20 target users is asked to coenpa
existing products providing functions that are agals to
those of the product to be designed

Can be combined with Kansei Engineering (users’
perception driven design)

Users’ benchmarking with analogous
products (from usage standpoint)

2 or 3 experts from several disciplines (Human éiact
economics, sociology, etc.) evaluate, in a cootdthavay,
Multi-disciplinary expert evaluation the viability of a product from a customer standpain its
early description

Much better if combined with multi-expert evaluatio

Multi-expert usability evaluation on | 3 experimented usability specialists evaluate éo@dinated
first sketches (drawings, screen shotg, way, a user interface, conclude on the most ctitisability
menus, etc.) issues and produce recommendations

Concepts

First sketches A sample of 20 target users is asked to sort odifgaoup

Card sorting functions labelling (written on "cards") accorditogtheir
own mind and feeling

With a sample of 10 target users, commenting @irafts of
Eye-tracking user interface displays and tracking and recordsegs-
gaze on the displays (paper or screen roughs)
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To be displayed on right hand page

Advantages, benefits

Disadvantages, limitations

Average Cost
(Person..Month)

Produces some very useful knowledge and insigh
about target users

Most useful to define critical usage and future tes
scenarios

s
May be time consuming for a totally clea
outcome

M1 (or more)

Produces very rich data about the users and their
situation. -- May help broaden issues on issues at

Group think, participants comfort with
each other
Results depend on the moderators’

stake and produces a diversified array of users’ interviewing skills 05-1

experiences. -- Easy and cheap to perform and theyArlal Sis ofgthe results can be time-

can easily be adjusted to the current issue. ysIS .
consuming and tediol

Renders a positive climate among the group Many ideas to handle, not all of them

participants might be relevant 05-1

Easy to use Participants can feel left out if their idea|

Time effective is not discussed

Renders creative and innovative ideas to new All ideas are not possible to implement 1.2

products, services or functions Ideas need to be weighted

May give relevant indications for product attribaite Mostly base.d on declared opinions, not 05-1
on observational data

Great help to define product's positioning on a An exploratory technique that requires

market and to clarify its strong points from users' | very skilled and experimented 1-15

standpoint professionals

Very useful to define user needs and requirements Atthis stage, the point is to reduce

: uncertainties only 0.5-0.75

from the start of a project . :
Specialists will never replace real users
Specialists may under estimate a

Can be done quickly, with a much better reliability| difficulty that could be severe for target 025-05

than with a single expert users ' '
Specialists will never replace real users

C_-:reat help to organise the user mterfac_e (menus, Never clarify 100% of issues (due to hug%

links on an Internet service, etc.), at lexical and . . : . 5

) variety in users' classifications)

semantic levels

Provides objective data and precious indications gnApparently easy technique, but it also

users' understanding and reasoning on the user | requires a lot of work for accurate data | 1

interface, even before it becomes interactive

analysis
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To be displayed on left hand page

Available "user centric" Basic characteristics
method

With a sample of real target users (between 12ahd
Usability test interacting with the mock-up, according to a set of
relevant scenarios and in realistic conditions

"Discount usability test" A kind of quick “usability test” (see above) withusers

only
Interactive
mock-ups of
User Interface With a sample of 10 target users interacting g t
Eye-tracking combined with usability | mock-up, according to a set of relevant scenarios,
test Tracking and recording users’ gaze on the dispfiays

specific scenarios

3 experimented usability specialists evaluate in a
Multi expert usability evaluation on coordinated way, a user interface, conclude omtbst
mock-ups critical usability issues and produce recommendatio
for modifications

2 or 3 experts from several disciplines (Human &iact
economics, sociology, etc.) evaluate, in a cootdiha
way, the viability of a product from a customer
standpoint on its final version

Multi-disciplinary expert evaluation

Final prototype
before launch

Same as a usability test, with at least 10 targetu
representing a market segment; carried out with the
final product and its documentation, packaging, etc
ISO 9001 (Quality management) compliant

Final test
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To be displayed on right hand page
Advantages, benefits Disadvantages, limitations Average Cost
(Person..Month
Observational data (users' behaviour during testRequires a functional mock-up
sessions) produces convincing evidence of flayvgocus on a limited number of usage scenarios| 1 — 1.5
critical and not so much critical) to be solved | only (cannot cover o of issues
(critical and not h critical) to b Ived ly ( t 100% of i )
Reveals and demonstrate first critical flaws Insufficient number of users to support importanb 25_05
can be done quickly decisions ' '
Provides objective data and precious indicatiomsA arently easy technique, but it also requires
on users' understanding and reasoning on the ju o‘%)'?)f work for accurate datél analvsis 4
interface y
Can be done quickly, even with a partially zf“:rt:'gt\gi;%%?‘mow a usability test or a mult
bugge(_j mocl_<-up, with a much better reliability DoF:as not provide clear indications for 0.25-0.75
than with a single expert improvement of the user interface
Provides a global view of product acceptability
?03; (;las\,/tgrrtri\;rnsga}?d consequent recommend"’lt'cmépecialists may under estimate a problem that 0.25
Strongly reduces risks of initial failure on the could be severe for target users
marketplace
Observationbase resuls srongly recuce s A9 SCCSPIAMI el 0 ey et ot
g]:s'gtglégiggt;he marketplace and hot line / eliminates risks of very probable failures on the =~ 1.5
most sensitive issues
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