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Abstract 

User-driven innovation is a way to benefit from the revolution of users enabled by ICT and 
information society: to create what sells and benefit from what’s been co-created. Markets converge 
globally in terms of knowledge sharing and access, consumers are more and more aware of all options, 
their own value too. Markets are however heterogeneous due to their cultural and political uniqueness. 
The global race is tight, who gets the biggest share fastest survives. Managing users’ needs, priorities, 
habits and commitment is critical. Involving users within the R&D cycle tackles this elementary 
aspect. Market research or beta-testing are commonly known methods, but having the user in the 
driver’s seat of the engineering project may be still challenging.  
This deliverable is the planned extension of the deliverable D1.2 that has been provided earlier. This 
document presents UDI in Panlab, guidance to a self-analysis of the organisation’s UDI maturity and 
needs, what does UDI offerings require from the federation, how UDI would be implemented in the 
testbed federation and how would it look like once implemented. 
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Executive summary  
Technological environment is immersed in a rapid and continuous change where companies have to 
develop radical innovation to be able to satisfy the users’ needs. Long-term competitiveness requires 
covering the latest market tendencies and needs. In this sense, it is crucial to be capable of predicting 
and meeting the upcoming necessities and preferences of the customers. To reach this requirement, it 
is mandatory to get the opinion of the right users at the right time, and what is more, even involve 
some of the users in the development or customisation of the products. Users can be considered as a 
source of market-tendency prediction.  
Internet as such, but in particular such phenomena as Web 2.0 and social networking have 
revolutionised the concepts of producer, designer, logic for creating value and models for making 
profit. People want to do themselves, create and share, extend their capabilities and skills beyond paid 
work to the areas they enjoy or feel rewarded in contributing. ICT enables new ways of interacting and 
influencing. Single users play a great role, but even group behaviours and their underlying motives are 
becoming more and more significant to understand in order to offer right services for right segments.  
User-driven innovation (UDI) means engaging the intended end-users in the whole process. UDI is 
intended to determine a systematic way to recognize and implement solutions that respond to user 
needs and expectations. UDI vision helps companies to produce what sells rather than sells what is 
produced. 
Users can be involved differently in the innovation process in terms of quantity, quality and timing of 
their involvement. The most typical way of hearing a user is to carry out usability tests or market 
research. In the other extreme there is true user-driven innovation, where users, as the term suggest, 
drive the innovation process, deciding the direction of the development while the R&D staff in the 
company are facilitators of that process. The needs of the R&D task and the organisation carrying it 
out define the level and phase at which UDI plays a role in the process. This deliverable offers tools 
and techniques to define that level based on needs of the case in hand (UDI Meter , UDI Template). 
In the context of building a testbed federation, firstly the implementation of federation is an example 
case of a challenging R&D process where UDI concept is incorporated. PII has been set up from 
contributors of different kind, testing service providers, testing service users, experts of the testing 
field, objective techno-socio-economic analysers and coordinating parties for the various combinations 
of the fore-mentioned. The views of both internal and external users of the federation, as well as 
outside observers are included throughout the building process. Therefore the implementation process 
conforms user-driven innovation guidelines. The tool for this dialogue in PII has been its techno-
socio-economic (TSE) analysis that is still work in progress. This deliverable quotes shortly that 
analysis and presents preliminary results from it. 
Finally, this Task 1.5 have resulted in a UDI Mock-up , a web tool which leads a customer within 
Panlab federation to select right resources and set up a correct test case in Teagle for Panlab-facilitated 
testing. This process is described in this document in chapter 3.1. 
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Definitions 
·  User Driven Innovation – A type of user involvement in product development processes in 

which the users drive the innovation process    

·  User Innovation - An innovation is a USER innovation when the developer expects to benefit 
by USING it. User Innovations can also be firms if they benefit from using it 

·  Manufacturer Innovation  - An innovation is a MANUFACTURER innovation when the 
developer expects to benefit by SELLING it 

·  User – A person that are directly interacting with the system 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 who (2) derive high benefits from an 
innovation –thus they innovate 

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

·  User Innovation Communities: Often it makes sense to use existing communities or to create 
them. Firms can build their entire business model around user communities. User communities 
can be used to monitor trends and to identify lead-users. User communities can also be used for 
product tests and suggestions for improvements. Innovation 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 identifying and integrating those 
users who are cutting-edge. Particularly lead users from analogous markets can be a valuable 
resource. Findings show that users from analogous markets in general had better ideas than 
target market users. The 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 interfaces that allow 
customers to design their own individual product. The producer only produces. Instead of trying 
to find out what the customers want, it might make sense to equip the customer with a design 
interface that allows her to design the product herself. Effective toolkits contain several features. 
Of course the underlying idea of toolkits can also be applied in B2B and high-tech markets. 
Toolkits make sense when 

·  Customer preferences become heterogeneous and quickly change 

·  Difficulties in understanding what the customer wants 

·  Low switching costs (modular product, rapid prototyping technology) 
The aim is to meet customer needs better. 
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Introduction 
User-driven innovation (UDI) means engaging the intended end-users in the whole process. Eric von 
Hippel [1] of MIT and others presented that many products and services are actually developed or at 
least refined, by users, at the site of implementation and use. These ideas are then moved back into the 
supply network. This is because products are developed to meet the widest possible need; when 
individual users face problems that the majority of consumers do not, they have no choice but to 
develop their own modifications to existing products, or entirely new products, to solve their issues. 
Often, user innovators will share their solutions with other users and the not self-implementable ideas 
with manufacturers in hopes of having them produce the product, a process called free revealing.  
One famous example of user innovation is SMS, text messaging, the most widely used data 
application on the planet, with 2.4 billion active users, or 74% of all mobile phone subscribers sending 
and receiving text messages on their phones. [2].  
User-driven innovation or just user innovation has a number of degrees: innovation of use, innovation 
in services, innovation in configuration of technologies, and finally the innovation of novel 
technologies themselves. While most user innovation is concentrated in use and configuration of 
existing products and technologies, and is a normal part of long term innovation, new technologies are 
yet easier for users to change and innovate with, and new channels of communication are making it 
much easier for user innovation to occur and have an impact on inventing and creating something new 
and relevant.  
Equally, users can be involved differently in the innovation process in terms of quantity, quality and 
timing of their involvement. The most typical way of hearing a user is to carry out usability tests or 
market research. In the other extreme there is true User-Driven Innovation, where users, as the term 
suggest, drive the innovation process, deciding the direction of the development while the R&D staff 
in the company are facilitators of that process.   
As many current research results suggest, users can be roughly categorised in three groups [3]. The 
first and smallest, with 1 % of the population, is the groups of creators or using producers, who 
actively think of completely new solutions for problems. The second group of users, with 9 % of the 
population, is the synthesisers or producing users, who use actively all new technology and take a role 
in improving it or thinking new ways of using. The rest are consumers or everyday users who are not 
particularly eager to jump at new technology and use all products in the intended way, or in their own 
way thinking that it is the intended way, but whose adaptation skills and needs in the end define the 
success and penetration rate for new products and services. Fourthly the user group context plays an 
important role in user behaviour and needs. Not just a single user should be studied as such, but the 
dynamics and objectives of a whole user group in a given context.  
By allowing users access to the testbeds and Living Labs [4], when applicable, it is possible to observe 
their behaviour and invite them to a dialogue on their needs, wants and habits of use of technology. On 
the testbed side UDI can be served through the utilisation of showrooms, where users are brought to 
contact with new technology, gadgets and concepts. The users can be observed in their interaction 
with the technology and, when needed, interviewed or polled for their opinion. Living Labs take 
testing in the user context and introduces novel concepts (often beta or pre-release) into the midst of 
their natural environments. Similar observation can be carried out in this case. Industry can thus 
effectively enlarge the reach and richness of its R&D organisation taking it one step closer to the so-
called extended enterprise.  
UDI endeavours to include the user in the full innovation process, starting from brainstorming and 
conceptualisation and ending in commercialisation. The UDI way of thinking also embraces the notion 
of beta culture, where unfinished concepts can be pre-released to certain audiences and concepts not 
gaining enough understanding or thrust can be killed off right away. This is the “Fail fast, fail cheap!” 
ideology. On the other hand beta culture can be utilised in increasing brand recognition and customer 
loyalty. Users involved in product or service creation adopt the outcome deeper and stronger than 
‘outsiders’ to the process and typically also act as promoters of the new technology. 
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PII consortium consists of users, both resource providers and potential customers of Panlab offerings. 
Within PII objectives there has been the task for addressing techno-socio-economic study on the 
implementation of the testbed federation.  
This deliverable is to give guidelines and considerations how the UDI could be incorporated within PII 
building,. This version of the deliverable D 1.2 is a revised and extended version of the first version of 
deliverable and will present some experiences, feedback and observations from the PII project.  
This deliverable continues to study further the needs for Panlab UDI offerings and premises for them. 
UDI can for one part be served through the utilisation of Panlab showrooms, where users are brought 
to contact with new technology, gadgets and concepts. The users can be observed in their interaction 
with the technology and, when needed, interviewed or polled for their opinion. Living Labs take 
testing out of the laboratory conditions into the real-life user context and introduces novel concepts 
(often beta or pre-release) into the midst of their natural environments. Similar observation can be 
carried out in this case. Finally, experts of user-driven innovation, and moreover multidisciplinary 
expertise for supporting or implementing UDI in Panlab Customer’s R&D case should be facilitated 
by Panlab. 
  

 
Figure 1 Instruments and concepts for validation in R&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 facets such as idea a) generation, b) validation via tests and 
experimentation and c) realisation via developing what is needed. Firstly, the innovative idea itself can 
originate from trying out product or service the way it’s intended or unintended to be used. The idea 
generation relies therefore testing in the first place. Secondly, the product or service in its different 
phases of design process is tested in order to validate its functionalities, performance and usability. 
Users (UDI) are therefore incorporated in testing, which normally takes place in a specific testbed for 
the R&D validation purpose. Systematically, UDI can be served e.g., through the utilisation of 
showrooms, where users are brought to contact with new technology, gadgets and concepts. The users 
can be observed in their interaction with the technology and, when needed, interviewed or polled for 
their opinion, as in traditional usability laboratories.  
In a testbed, UDI can have at least three different shapes, it can be (1) lead-user driven by for example 
the testbed users, (2) innovation communities implemented in the testbed organisation, or (3) toolkits 
available to stimulate innovation. To give an inspirational perspective on what the UDI approach can 
mean for testbeds we will present three examples of these UDI shapes.  
Firstly, the lead-user driven approach can mean that a user of the testbeds’ offered facilities is 
encouraged to actually develop resources they have a need of and can benefit from. For instance, these 
lead-users might be other testbed providers who have access to a certain technology, or system, which 
can enhance an already available resource offered by another testbed provider. This means that by 
combining these systems into one, an innovation is developed by the lead-user.  Another perspective 
on this is that the lead-users can, by using the testbed resources, identify other areas they want to be 
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able to do tests on. This mean that by using the testbed resource (built on open source software), the 
user discover needs they have, and thus they develop the resources they need for their tests either 
together with the testbed providers, or as an adds-on to the resources available. 
Secondly, the innovation community approach can be implemented by the testbed providers via 
developing some kind of on-line community where testbed users are invited to contribute with ideas, 
comments and discussions. With this approach, both testbed users and ordinary users (i.e. end-users) 
can be involved and give rich insights into their expectations and needs related to future development. 
Different ways to implement this would be via idea boxes, idea competitions or application tests. Here 
the testbed users, and the end-users, can be involved at different stages of the development cycle of 
systems to be tested in the testbed.  
Thirdly, the toolkit for innovation approach can in PII be realized by implementing a system for 
monitoring the usage of the Teagle tool. This means that by monitoring how the testbed resources are 
actually used or combined by the testbed users, or by monitoring which resources the testbed users 
actually use, the testbed providers can get valuable insights into requested resources as well as 
inspiration about new resources. As an addition to the toolkit, some kind of user communication 
system is required where the testbed users easily can describe their test requirements or suggestions 
for improvements of the offered testbed resources.  
In sum, applying a UDI approach in the testbed context is quite challenging since the technological 
maturity is rather high in this context. Hence, ordinary end-users cannot be expected to contribute with 
ideas for future development of the testbed resources and offerings. Instead, end-users can be expected 
to have valuable insights and input on an application and 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 a Living Lab concept in wider use to “enhance 
innovation, inclusion, usefulness and usability of ICT and its applications in the society” (Eriksson, et 
al., 2005, p. 5). In order to join forces, coordinate activities and share learning experiences, a 
European Network of Living Labs (ENOLL) [1] has developed. The aim of the network is to offer a 
gradually growing set of networked services to support the ‘innovation lifecycle’ for all actors in the 
system: end-users, SMEs, corporations, the public sector and academia. Today, the network consists of 
129 Living Labs after the third recruitment wave have finished. Both Botnia Living Lab and Halmstad 
Living Lab are members of ENOLL. 
There exists no coherent definition of Living Labs, although several actors have expressed their own 
definitions. Below we will exemplify with several definitions to show the diversity in the field and to 
argue for our proposed definition. 
There exists definitions from networks, EU-projects and funders of research: according to the 
European Network of Living Labs [1] a Living Lab is “both a methodology for User Driven 
Innovation (UDI) and the organizations that primarily use it” while the European project CoreLabs [2] 
defines Living Labs as “a system enabling people, users/consumers of services and product, to take 
active roles as contributors and co-creators in the research, development, and innovation process”. 
Furthermore, Living Lab can be viewed as an arena for innovation. It is a structure and a long-term 
societal resource rather than related to a certain project. Within this structural framework, experiences, 
routines and conditions are built to develop ideas into innovations (Vinnova, 2009). 
Several scholars have also presented definitions: Eriksson et al., (2005) defined Living Lab as “a user-
centric research methodology for sensing, prototyping, validating and refining complex solutions in 
multiple and evolving real life contexts” (p. 4). Ballon et al., (2005) define Living Lab as an 
experimentation environment in which technology is given shape in real life contexts and in which 
(end) users are considered ‘co-producers’. Moreover, Feurstein et al., (2008) describes Living Lab as a 
systemic innovation approach in which all stakeholders in a product, service or application participate 
directly in the development process. 
Hence, the concept of Living Labs can be seen as a methodology, 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 and introduces novel concepts (often beta or pre-release) 
into the midst of their natural environments. Similar observation as for showrooms can be carried out 
in this case.  
Living Lab is the concretisation of human-centric involvement for development of new ICT-based 
services and products. This is done by bringing different stakeholders together in a co-creative way. 
This is normally a very local set-up; an area or a region is establishing a living lab to foster its 
development and to improve the life of its citizens. 
Since Living Lab is about gathering people together to co-create a better tomorrow, it is fundamental 
to scale up the concept and jointly benefit from the power of co-creation for the philosophy to be put 
in action. Despite the fact that the idea of Living Labs was born in the US, the network is a European 
concept, which now is in its fourth wave, hence it grows globally and beyond the European borders. 
This again is only coherent with the ideology of joining relevant communities fostering co-creation. 
European Network of Living Labs (ENoLL) was launched in November 2006 in Helsinki with 19 
members at the first phase, the crew grew next year into 50 during Portuguese presidency and finally 
French presidency in November 2008 embraced altogether 108 Living Labs across the whole world as 
a result of the third wave of applications and their evaluation. During FIA in Valencia, the applicants 
for the fourth wave were presented and the ENoLL now consist of 212 innovation eco-systems, all 
with several hundreds or thousands users.  
ENoLL is about sharing best practices by involving people from the different Living Labs. It combines 
social networking type of sharing and volunteering to goal-driven corporate thinking, extracting the 
best of both. The power of people and learning from the collectively gathered pool of knowledge is to 
be leveraged to the next stage for sustainable mutual benefit. This requires in principle three things, 
which form the pillars for ENoLL Association. The three pillars of ENoLL are matching people, 
information and funding resources. This means that appropriate measures need to be established for 
serving these needs and finding the resources in question promptly, correctly and equally for all 
members 
In order to get organised and structured for better offering ENoLL resources ENoLL AISBL is being 
founded as we speak. It will develop mechanisms to link to other entities utilising such development 
platforms. Through the centrally managed association the user group resources from the member 
living labs, being at different regions and markets, could be recruited for called test cases. This way 
ENoLL AISBL is foreseen to be a channel for interface between living labs and Panlab federation, 
providing Panlab UDI resources and services. 
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2 The design process of Panlab 
As per definition a federation of testbeds is an interconnection of two or more independent testbeds for 
the creation of a richer environment for testing and experimentation, and for the increased multilateral 
benefits of the users of the individual testbeds. In a federation, testbeds are normally geographically 
dispersed and owned by different organisations. They would however be considered as being part of a 
single resource, in so far as they are operated in a common management framework under a common 
management authority. Federations are dynamic and evolve over time based on the requirements of 
the users. 

2.1 Panlab principles 
The operation and management of federated testbeds over multiple networks and multiple 
administrative domains is difficult and requires professional support from both industry and 
organisations with experience in operating large networks.  
Both existing as well as future research testbeds shall endorse the federation principle elaborated by 
the Panlab Specific Support Action1 and the principles outlined by the Future Internet Research and 
Experimentation (FIRE) expert group2. 
In particular the Panlab and FIRE principles Openness, Excellence, Management and Governance are 
fundamental for an efficient testbed federation that provides added value to European research on 
future networks and services.  

2.2 Panlab framework 
Panlab federation is composed of the interconnection of several distributed testbeds that provide 
different types of testing and experimentation services to its customers. Panlab will develop and 
deploy mechanisms to define, store, locate and orchestrate a wide variety of testing services by joining 
the technological specialities and strengths of the European innovation clusters that support Panlab 
federation. Panlab concept distinguishes the following main roles: 
Panlab Office: It is the entity that coordinates and supports the Panlab organisation and it is also in 

charge of technical and business issues as well as marketing and public relations. This entity 
carries out the brokering service for the test facilities. To do this, Panlab Office relies on Teagle, 
the search and composition engine. 

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

Panlab Customer: It is the entity that uses the Panlab testing offerings provided by the Panlab 
partners through Panlab Office. 

Panlab User: It acts on behalf of a partner either in a service consuming or providing role. Users are 
natural entities and each user must be mapped to a partner ID for authorization purposes. Users 
may have assigned specific rights to interact with a partner’s resources, e.g. accessing testing 
results, defining or executing testing sessions, etc. 

                                                      
1 http://www.panlab.net  
2 http://www.panlab.net/fire  

Design Concepts 
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Figure 2 Panlab Roles 

Customer organisations in Panlab will require some confidentiality about the product they submit for 
testing and particularly about test results when they are not up to their expectation. Therefore, 
confidentiality issues on products to be tested in Panlab and on test results have to be defined and 
accepted by every person and institution taking part in product evaluation within the Panlab 
operations. Panlab Office, through Teagle and other supporting tools enables the service offering and 
guarantees the trustworthiness of the environment. It provides 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 one factor only, i.e. pleasant look, low cost, ease of 
use, social relevance. Perceived quality is a resultant from a variety of factors, among which: utility, 
usability, affordability, emotional satisfaction. As a consequence, testing the acceptance of a product 
requires a combined approach among a variety of specialists. This combination requires at least two 
kinds of conditions: 

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

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

2.3.1 Starting point: global acceptability by end-users is vital for technology 
developments 

Very few customers buy a piece of technology for itself or only because it is being advertised. 
Technology and business developments in a market economy require knowledge of global customers’ 
needs. This may seem a commonplace statement but “customers’ 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, within each one, there are further issues to be 
addressed: for what reason(s) do users want to buy this product? Are they willing to pay for this? Are 



PII Deliverable D1.2r 

Page 14 of (53)  © PII consortium 2009-2010 

they able to use it? Does the product fit with users’ context of use? Is the quality of service 
acceptable? 
A user need is an expression of the goal (ends) that the users want to reach by using a system and as 
such, it is strongly related to the concept motivation. Motivation explains why people act at all and 
why people prefer some things rather than other, and as such, it clarifies the processes that start, 
maintain and direct people’s behaviour. Consequently, a need is the base from which the motivation 
starts. A need can be defined as the end goal what the user wants to reach, and it is strongly related to 
why a user needs something. 
A failure in assessing correctly anyone of these issues may rule a product out of the marketplace. 

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

Perceived quality by end-users does not come from one factor only, i.e. nice design features, pleasant 
look, low cost, ease of use, social relevance. Perceived quality is a resultant from a variety of factors, 
among which: utility, usability, price and affordability, emotional satisfaction, adequacy with social 
environment. This resultant is not a simple and quantitative addition of factors. A “good mark” on one 
topic (e.g. price, or a bright new feature) may not be enough to make a product acceptable and used. 
Moreover, there is a tremendous variety of behaviours and perceptions among target users themselves. 
Every customer represents a unique combination of characteristics. For managers and designers of 
new products, it would be more comfortable to think of an “average user” only. But that picture is 
wrong. We have to think of a variety of users. Of course, we have to give some limits to the variations 
when we define the target users. But we should never forget this notion of variety of users and 
contexts. 

2.3.3 Several scientific disciplines investigate users’ behaviour 

No single specialist is able to fully address all the issues mentioned above. Therefore, it is necessary to 
call several specialists in a variety of disciplines: psychology, sociology, ergonomics, economic 
science, marketing, industrial design, etc. Let us call them here the “usage specialists”, professionals 
who have some knowledge and some experience about factors that facilitate, or hinder, usage uptake 
of new technology products. Of course, all specialists’ views may not be necessary in every case, for 
any product. The call to a relevant set of specialists is a matter of common sense thinking and also 
some thinking about the targeted end-users. The product manager, the technical designer, with the 
assistance of a generalist in “usage sciences” have to make a clear hypothesis about the most likely 
risk regarding usage issues in a given case, and decide on what kind of disciplines are most 
appropriate to involve in the design process. 
But the simple fact of having different views is not enough. It may even confuse technical designers 
and product managers who have to make decisions regarding product characteristics. Moreover, two 
difficulties may contribute to confuse non-specialists: 

·  There are some overlaps in techniques among disciplines: for example, inquiries and 
questionnaires are used by different specialists, although not in identical ways. But blurring the 
distinctions among approaches does not help to clarify the issues: each one may have something 
relevant to say in a particular case and each technique cannot address all the issues. 

·  Among “usage specialists”, there may exist some competitive spirit that may give way to biased 
discussions among specialists. When this happen, it does not help solving (apparently) 
contradictory viewpoints and to take a further step to clarify the issue. This comes from the 
broadly observed inclination of each “usage discipline” specialist to consider his/her own 
discipline as hegemonic, i.e. capable of explaining the whole world of usage issues.   

However, interdisciplinary work tends to develop significantly in academia and university teaching 
(numerous new interdisciplinary fields emerge currently) and many business areas. So, there must be 
some good reason for that, and it can work. 
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2.3.4 Three critical UDI and usability engineering steps in the design process 

2.3.4.1 Definition of user requirements 

A user need is an expression of the goal (ends) that the users want to reach by using a system and as 
such, it is strongly related to the concept motivation. Motivation explains why people act at all and 
why people prefer some things rather than other, and as such, it clarifies the processes that start, 
maintain and direct people’s behaviour. Consequently, a need is the base from which the motivation 
starts. A need can be defined as the end goal what the user wants to reach, and it is strongly related to 
why a user needs something. 
From the very start of a design project, a definition of the end-users’ requirements has to be made. 
This will comprise mainly the following categories of information: 

·  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 this definition occur commonly. The definition of user 
requirements must be updated accordingly because it is a reference document for all the participants in 
the design process.  

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

Experience has proved, over and over, it is unrealistic to believe that an acceptable user interface can 
be achieved at the first attempt. Therefore, it is 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 the deliverable, but a short description of these methods 
can be found in the “User-centric methods tables” further in this document. 

2.3.4.3 Final usability evaluation before product / service launch  

Till the end of a design process, changes in the product / service, or its user interface, may occur. 
Consequently, it is of utmost importance to carry out a final evaluation. This evaluation must refer to 
the definition of user requirements that was stated at the start of the design process.  
Consequences of not doing this final evaluation properly may be severe: high cost of hotline or direct 
assistance to users, failure of the product on the market place, bad reputation of the product provider. 

2.3.4.4 Requirements for multidisciplinary cooperation 

The rationale for multidisciplinary cooperation has been earlier exposed. Resources available for 
multidisciplinary cooperation have been listed as well. Some difficulties that may face this cooperation 
have also been exposed above. Therefore, some common basic principles and procedures have to be 
defined and accepted by every specialist in a “usage discipline” when he wishes to cooperate with 
other specialists.  
Regarding principles, the following ones may be proposed:  

·  Each specialist makes clear to others, avoiding any professional jargon, what is specific in his 
concepts, methods and techniques, what are the potential and the limits of his approach.  

·  Each specialist is ready to adapt his methods and techniques in a joint approach with other 
specialists (e.g. sharing an inquiry technique for complementary purposes). 

·  Multidisciplinary cooperation calls for an open-minded attitude and mutual respect among 
specialists. 
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Regarding procedures, the following ones may be proposed: 

·  For each multidisciplinary expert operation (e.g. evaluation of a new product concept), the 
required specialists agree on the choice of an “operation pilot” among themselves, his/her main 
role is to chair the discussion among the required specialists and to facilitate the emergence of 
conclusions, focusing on key agreement/disagreement points.  

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

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

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

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

·  In the initial phase of design, when a product concept and its main features are defined. 

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

Other phases have also to be considered. In the middle of the design and development process, the 
most required “usage discipline” is ergonomics and usability evaluation to optimise the user interface, 
so it will be dealt with later (cf. the “Available user-centric methods” further).  
These key points may be represented in the following diagram that comes from the EQUID Design 
Process Requirements document. This diagram originally addresses the contributions of ergonomics to 
the design process but it can also apply to a global “user centred design” approach representation. 

 
Figure 3 EQUID Design Process Requirements 

Figure 3 shows a Diagram from "EQUID Design Process Requirements" reference document [66]. 
This diagram also inspires the one that introduces the “Available user-centric methods” (cf. further 
down).  
Let us now come back to the initial and final phases of a design process: 

·  In the initial phase of design, every “usage discipline” may be required to contribute to define, 
in assistance to the product manager, the product concept and its main features through 
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addressing a number of issues and bringing answers or recommending practical directions for 
action, for example: 

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

·  Is the target users’ population well defined? In terms of age, gender, background skills, 
etc.? What are the variation limits around the “average user”? 

·  What is the context of use of the product (home, office, street, etc.)?  

·  Is the product compatible with users’ social environment?  

·  Which usage scenarios are considered? What happens in case of a product failure? 

·  Have ergonomic performance criteria been defined? (e.g. “maximum learning time to use 
the product of one minute”). 

These issues are rarely independent one from another, so they must be considered jointly. 
Depending on which issues are most critical, several experts (currently 2 or 3) in “usage 
disciplines” will have to work together, in a coordinated manner (cf. “Requirements for 
multidisciplinary cooperation” above”), to provide recommendations to the product manager 
and technical designer. This should help them to define user requirements that will guide the 
design process and reduce risks of missing the target users in their context of use and, as a 
consequence, reach the marketplace successfully. 
Note: in the initial phase of projects, changes in product features or in customer targets may 
occur very frequently. It is therefore necessary to update the user requirements definition 
accordingly and to validate this new definition from a “usage disciplines” viewpoint. 

·  In the final phase of design and development, a multi expert evaluation is again required to 
check whether the product complies with the user requirements that have been defined at the 
start of the project. In particular, a usability test (cf. ”Final test” in the “Available user-centric 
methods” tables further down) with a sample of target users, in conditions as close as possible to 
an actual use of the product, is to be performed. Otherwise, the risk of early users facing 
difficulties and consequent after-sales cost may be tremendous.  

Note: the multidisciplinary expert operations must be performed quickly (e.g. within 2 weeks) to be 
acceptable in the product manager’s agenda. In these conditions, it is unrealistic (and not required) to 
expect long-taking deep theoretical analyses, rather prompt and focused feedback is needed within the 
R&D cycle. The conclusions from the multi expert analysis are only there to help the product manager 
to make a decision at the start of a new product design process and before launching it on the 
marketplace. 

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

Techno-socio-economic analysis in PII comprises of three studies along the project lifetime. The first 
one was carried out at M6 i.e. in December 2008 at the Oulu face-to-face project meeting. The second 
one in Madrid at M12 in June 2009. Thirdly a TSE workshop among PII partners was held in M20 in 
Berlin to discuss and understand the business models and incentives in the federation. 
The dialogue with the "federators" will be accomplished in social-network analysis´, grid-interviews 
and analysis, and focus-group interviews. The analysis is a SWOT- analysis of the collected data as a 
whole. The data has been continuously analysed and reported back to the “federators” from each data-
collection sessions to be able to increase the detail and relevance of the study as the project progresses. 
The analysis is still work in progress, but feedback from it has been given intermediary in the light of 
theories from different disciplines (economy and social informatics), which focus on relations and 
dependencies between the socio-techno and economic issues.  
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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 model  

Get the technology 
functioning 

Consultancy 

Development 

Testing 

Financial resources 

 

Collaboration – 
limited exchange 

 

Trust among 
partners 

Academic 
community 

Access to new ideas 
for research 
community 

Little monetary 
resources 

No commercial 
interests 

Test of research and 
new technology 

Let them play with 
it for free 

Financial resources 

ICT developers     

Large companies, 
ex Ericsson 

Got resources 

Can keep their 
reasons for testing 
secret 

Test their own 
services and 
applications 

 Competitors 

IT and security 

SMEs  Little monetary 
resources 

Invite them to test 
the technology 
within the project 
timeframe 

Monetary resources 

EU as an 
organisation 

  Promote new 
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 

    



Deliverable D1.2r PII 

© PII consortium 2009-2010 Page 19 of (53)  

Who (Potential 
Customers / Users) 

Strengts Weaknesses Opportunies Threaths 

National programs Support the build-
up of testbeds 

 Reach a national 
market 

 

Local Living Labs   Could serve as local 
administrators 

Local service 
providers 

 

End-Users Experimental 
resource 

   

 
 

What  

(the offer)  

Strengths Weaknesses Opportunities Threats 

 

ICT service and 
application testing, 
a variety of tests, 
functional 
validation, 
performance 
testing, standard 
conformance, 
interoperability tests 

Better 

Faster 

Influence customer 
infrastructure 

Experiences 

Service Quality 

Large panel of 
technology 

Include facilities 
into a more 
sophisticated 
scenario 

Availability of 
testing tools 

Access to IMS 

Interoperability of 
performance testing  

Reality check of 
others ideas 

Access to hardware 
that is not on the 
market 

Facilities to 
available yet 

Unclear if users or 
customers are 
interested in this 
kind of service 

Poor economic 
climate 

Competition from 
other testbeds 

Monopolisation of 
resources 

Need to adapt 
providers processes 

Interoperability of 
services 

Demand will 
increase 

Increase if using 
external facilities 

Provide wider 
global access 

Security tests 

Consultation 

Quality of service 
tests 

Deliver value 

Personal contact 
important 

Create a core team 
of experts of 
different themes 

Peoples 
unwillingness to 
change behaviour 

Agreements 

The hype of future 
Internet fades 
(service request 
decreases) 

Not enough money 

Prices linger 

Unable to deliver 
what is required 
technically 

IPR 

Financing unclear 

Securing privacy 
issues combined 
with security  

Support in native 
language if local 
support is done 

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  

(the offer)  

Strengths Weaknesses Opportunities Threats 

want to share or use 
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 users 
in different 
countries 

Faster testing 

SME can involve 
users 

 Bigger companies 
can do this  

Not a clear business 
model 

No actual user 

How to engage 
users unclear 

Money flow 
undefined 

  

Large in-house 
expertise 

Experience and 
knowledge of 
standards 

  Build close and 
long-term relations 
with customers 

Open up access to 
networks 

Security 

Using in-house 
expertise 

Working too close 
with one customer 

 
 

How (process for 
offerings) 

Strength Weakness Opportunities Threats 

Outsourcing of 
single components 

Automatic 
deployment of the 
testing session 

Service Quality 

Experience 

 Cannot compete on 
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 requested 
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 a 
critical mass of 
people 

   Unclear 

 

2.4.1 Benefits and challenges 

The preliminary TSE analysis results can be summarised as follows. The following benefits of the 
testbed federation were identified during interviews and discussions with PII federators.  

·  Closer Cooperation in testbed services / Overcoming barriers 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…Improve conditions for investment in research 

·  Research careers, fiscal incentives, relations between public research and industry 

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

Benefits on an individual / organizational level 

·  Working together, collaborating in testbed service development is a challenging task and also a 
educational work that stimulate individuals in the project. People meet for accomplish the 
project but also to contribute to work with each other. 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 attractive for investors 

·  Large-scale implementation of testbed services in Europe: 

·  Helping testbed service networks to be more flexible: 

·  New ideas can be contributed from a much larger range of parties and from different 
perspectives than what might be contributed internally. 

·  Business and financial risk can be mitigated by the participation of one or more third parties and 
greater market scale can be achieved by joining forces. 

·  Speed to market may be accelerated by particular contributions 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 drivers, constraints and viability, its actors 

·  (users, providers, developers) and their positioning in the market 

·  job creation 
Macro-economic perspective: 

·  prosperity, wealth 

·  competitiveness (sustainable and competitive growth) 

·  market assessment 

·  market development drivers, constraints and viability, its actors (users, providers, 

·  developers) and their positioning in the market 

·  employment 

·  fulfilment of demand: consumer needs and quality of services 

Challenges 

·  Priorities: Different agendas/roles, different maturity level among partners, different offerings, 
different expectations 

·  Intellectual Property: Ownership, fuzzy/unknown future business opportunities 

·  Agreements and trust: Everything can’t be in contracts – personal relations 

·  Compliances: Some partners have invested a lot in the project and have strong personal interest 

·  Indirect and direct competition: Between two or more partners 

2.4.2 Contributions and suggestions from the TSE analysis 

A group of seven regional clusters, leading in European testbed service utilities have come together to 
decrease both technical and non-technical barriers which prevent a massive deployment of testbed 
services and distributed of such services in Europe. Members of the PII-project and the future Panlab 
testbed service office are all parts of the value network in the testbed service market. To enrich this 
value network additional key groups of actors need to be further identified and defined.  
The project started with relatively open and often technology-related views and ideas and the business 
framework in the PII project may be described as having a technology-push rather than a demand-pull 
approach. An important challenge to work with an overcome in this stage of the development of a 
sustainable testbed federation and to enable large-scale implementation of testbed services in Europe 
is to take the first steps towards exploitation of business potentials based on the testbed service 
offerings. When the field evolves from technology-oriented problem solving to business application 
commercialization a more specific business development agenda should be proposed.  When the basic 
technology has been developed, next step is to adjust the R&D required to adapt these new 
technologies to the demands of these segments. Further, in order to be attractive we suggest 
development of a roadmap on the direction of the future work connected to the corner stones in the 
business model framework. We argue for a need to further develop the business model framework for 
the Panlab federation for both improving internal communication in the future Panlab federation but 
also for improving/developing a solid base for external communication with current and potential key 
stakeholders outside the testbed federation. 
The PII project is still in a very early phase of business framework development and further work will 
be needed regarding development of e.g. testbed services, technology, the “production process 
solutions” and commercialization.   
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The anylsis is not yet complete, but it will provide data on e.g. the number of market segments which 
will benefit from the testbed services have been identified in the project. The present study includes a 
study of potential customers of the testbed services and their needs and wants. Findings from this 
study indicate that… We suggest that additional large scale studies of the targeted customer segments 
in order to find out the relevance and the components of effective value recognition by the customer.  

Decision making findings: 
Can be characterized as complex and high uncertainty. Can be dealt with in focus of technological 
development, but in order for the federation to become sustainable, it is required that all part of a 
business model is considered. A holistic framework is to be drawn but so each part is separately 
discussed and developed. Not all parts at the same time.  
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3 Handbook for UDI in PII 
Both in this deliverable D1.2r and its online implementations: 1) UDI Mock-up and 2) UDI Meter 
the goal is to provide a pragmatic handbook for PII builders and Panlab customers, step-by-step. To 
demonstrate the process of choosing the right resources from Panlab federation, setting up the UDI 
testing and for understanding the “state of UDIness” that the party is willing and in a position to 
implement in his processes. This deliverable describes the 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/Questionnaire_about_User_Driven_Innovation.html 

3.1 UDI Mock-up 

3.1.1 Introduction 

User Driven Innovation is not yet part of common process for new products and services development. 
So it's vital for success to explain the applicable techniques beyond the acronym. An interactive  
mock-up has been designed to answer this problematic. In few words, UDI website will allow 
customers to learn about usability, check their needs quickly and request a test. More detailed, UDI 
website will bring following possibilities to a potential customer:  

·  ensure quality objectives of his project are defined 

·  choose some characteristics and options essentials 

·  consult tutorials on many side of usability 

·  check step-by-step what kind of user centric technique is optimum 

·  request a test automatically 

·  get in touch with testbeds and usability experts after the test request 
The main issue for a customer, who comes at any step of his project design, is to optimize usability to 
optimize his product/service.  

3.1.2 Integration of UDI based services and PII 

Previous chapters have introduced a number of potential UDI processes to stimulate user involvement 
in product creation and innovation cycles. PII provides a general infrastructure for federating testbeds 
enabling customers to provide testing services as well as UDI based services. From PII's perspective, a 
UDI service is a value added extension to a plain PII offering: based on a specific VCT, a UDI service 
provider offers UDI services to his customer, acting concurrently as PII customer and service provider. 
As one cannot anticipate future value added service offerings, instead of providing service centric 
extensions to the PII architecture, a rather generic support should be made available to providers 
enabling them to manipulate VCTs according to their constraints. PII's design philosophy is based on 
open interfaces (e.g. consider PII's repository accessible via a RESTful webservice interface) and thus 
alleviates creation of value added services.  
This chapter discusses a practical example for implementing a usability service as part of a UDI 
framework. A usability service enables customers to test a system under test with a group of end 
customers for the device's/service's usability. The usability UDI service process is split into three 
phases: 
1. Negotiate between UDI service provider and UDI customer a set of UDI service related 

parameters.  
2. Create a VCT based on the customer defined constraints. 
3. Conduct the actual usability test with the end customer population.  
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PII may be used by various value added service providers and should assist the UDI customer to find 
appropriate UDI providers. A common web based interface was chosen and implemented as a 
dynamic mock-up illustrating the web applications capabilities.  
Its purpose is twofold: allow the UDI customer to specify his constraints for UDI testing and to search 
the PII system for adequate UDI providers based on these constraints. The web application is 
implemented as a wizard, leading the UDI customer in several steps through the required parameter 
lists. As outlined in the previous sections, a UDI process is typically organized as an iterative process, 
where end user evaluations and assessments trigger product improvements in a feedback loop, i.e. the 
parameters may change over time according to the evolving product development. 

 
Figure 4 UDI mock-up homepage 

1. Service and device 
As a wide variety of devices may be under usability test, the UDI customer must specify the type of 
service and device to be tested, e.g. a website, a business application, an IVR system. Computer 
devices, mobile phones or TV systems are typical examples for end system based usability testing. 
Additional constraints may be defined, the mockup presents 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 element for usability testing. Devices may be dedicated to 
specific user groups like elderly people or specific socio-economic groups like unemployed persons. 
This parameter set must match with the tester group offered by a UDI provider. However, in such a 
scenario two UDI providers may cooperate tightly, one offering a specific usability test complemented 
by a specific user group engaged with a second UDI provider. Additional constraints may be 
questioned by this parameter set like familiarity with technologies, devices or systems. 

3. Stage of project 
Usability tests may be conducted at various stages of a system development process. First design 
sketches may be presented to technology affine early adopters, 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 the target population, i.e. location and deadline of usability 
testing and the frequency for repeated testing sessions may be specified. This site concludes the 
population related set of constraints. 

5. UDI techniques 
In the previous sections, several UDI techniques have been introduced based on the stage of a product 
development process. This includes field and ethnographic studies, focus groups, market surveys and 
user benchmarking. Others include multi-disciplinary expert evaluation, quick usability testing and 
eye-tracking tests. This wizard's page enables the UDI customer to specify the preferred techniques for 
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 usability testing constraints, a query is sent to the PII 
repository seeking for appropriate UDI service providers offering the requested services either entirely 
or partially. Here, the UDI customer should be presented with a detailed UDI service offering 
description of all available providers. 

7. Test request 
Finally, the UDI customer may save his parameter set or directly initiate a request sent to potential (or 
the directly selected) UDI provider.  
Upon receiving the usability testing request, a UDI provider must prepare an appropriate testing 
environment taking into account location and planning, target population restrictions, availability of 
resources within PII and due to the periodic nature of usability testing, also the repeatability of tests 
under identical ciscumstances.  

3.2 Use of UDI Meter 
UDI related webpage test is piloted during the project to be able to get an answer to the question: 
“How UDI are you?” The main purpose of the test is to increase the UDI knowledge and try to change 
general mindset to create more positive attitude to the UDI aspects and user centric methods in the 
development projects. Questions of the test will be based 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 knowledge based, innovation has become an increasingly 
important factor for the European companies. As a result of this globalization and growing markets, 
the amount of technological innovations constantly increases. Following this, the life cycle of 
innovations is shortened and this has impact on the innovation process.  
One area, in which the research and technology development is expected to grow extensively in the 
near future, is the Internet. The architecture of Internet is almost 30 years old, hence the weaknesses of 
the current Internet has become an interesting topic to study in many research projects [2]. Many of 
the problems with the current Internet technology stem from the enormous amount of users and their 
usage which succeeded beyond the wildest dreams of its creators. The usage and possibilities the 



PII Deliverable D1.2r 

Page 28 of (53)  © PII consortium 2009-2010 

Internet provide has had an impact on people’s everyday lives in ways that were impossible to foresee 
when it was created.  
Due to the limitations the current Internet has, many researchers around the world have identified the 
opportunity this holds. Hence, it is now time to start thinking differently about Internet and to impose 
a long-term perspective in which a holistic view is applied. To address the emerging problems, 
research initiatives world-wide, ranging from evolutionary to revolutionary approaches [3], such as the 
clean-slate approach [4] are on-going. One approach to facilitate effective production of applicable 
results of the future Internet research is the so called testbeds which are platforms for technological 
testing in large scale environments [2] These testbeds allow for rigorous, transparent and replicable 
testing of scientific theories, computational tools, and other new technologies. According to many 
future Internet researchers, [e.g. 2, 3, 5], these tests should not only focus on the technical level, but 
also forecast implications from a socio-economic perspective [6].  
To gain insights into the socio-economic perspective, users of the intended technology need to be 
involved and encouraged to participate in the development of future Internet technologies. Hence, 
when the aim is to really involve users in the development of these technologies, the concept user-
driven innovation becomes a central point in the innovation process. There are many reasons why 
users should be actively involved in innovation processes. For instance, research on user innovations 
has shown that some of the most lucrative and novel innovations have been developed by users with 
the aim to adapt existing product to fit their needs more appropriately [7-9]. Hence, many 
commercially attractive products that is in the fore-front come from user innovations [10, 11].  
In addition, the amount of ideas users render as well as the innovativeness of these ideas are greater 
than those rendered by developers [12].  

3.3.1 Objective of this template 

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

3.3.2 Template for User Involvement and User driven innovation 

In this template, we will provide some guidelines on how to plan, perform and involve user in 
involvement activities. These guidelines are meant to be used as a supportive tool for organisations 
wanting to know more about how to apply user driven innovation as well as their own organisation. 
The answers to these questions will guide their choice of UDI approach and it also informs them on 
different ways to proceed to take one step towards user driven innovation. In this document, we will 
refer to three different approaches which have been mentioned earlier in this deliverable, theses are 
innovation for users, innovation with users, and innovation by users.  
Innovation for users. Here, products and services are developed on behalf of the users. To understand 
the users and their needs, general data, models, and theories of users and users’ behavior are collected 
and used as input to the innovation. Specific user data and/or requirements are elicited through 
interviews, focus groups, and observation. Users are consulted, but do not actively participate in the 
decision making process. The initiators (e.g. testbed providers) have the active and controlling role of 
“game master”; they initiate, stage, and run the process; have main control over creating both form and 
content, and create “the solution space”. The users play a relatively passive role; the initiator elicits 
information from them in order to produce a relevant requirement specification and obtain feedback 
regarding produced items. There is some iteration between the initiator and the users where the 
designers create something and the users comment upon it. The task of the user, however, is at most to 
customize the innovation rather than significantly influence or change it. Hence, users “participate”in 
the process, their main resource is their knowledge of the context, and their main skill is 
communicative. The initiators are experts representing the interests of the users. Key challenges for 
the initiating organisation are how to grasp the rich context and practice of the users and how to create 
products and services that match and satisfy users’ needs.  
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Innovation with users According to this approach, innovative products and services are co-developed 
by developers and users. The sharp distinction between users and the initiating organisation (e.g. 
testbed provider) has lost its edge but usually there are still noticeable differences in their roles and 
responsibilities. The initiator still has the more active and controlling role, especially in relation to 
initiating, staging, and running the process. But, when it comes to the control over form and content 
and to some degree the solution space, the users have a strong to equal voice. In most cases the users 
have ownership over, and are especially active in, context- and evaluation-related activities while the 
developers have ownership over design and development-related activities and are active in all design 
activities, since they still govern the process. However, there are also examples in which these 
distinctions have been erased. In all cases there is a constant iteration between the initiator and the 
users focusing on knowledge sharing. Hence, here users are empowered with control and in their more 
active role they influence the design on equal terms with the designers. Here, users are “involved” and 
“influence” the innovation process; their main resource is their knowledge of the context together with 
their vision for the system, and their main skills are cooperative. The developer are change agents 
supporting the users in their endeavour, ensuring that they have the opportunity to take those decisions 
that are important to them and making sure that they do so in an informed manner. Key challenges for 
the initiator are how to establish effective working relations between users and developers and how to 
inject relevant theories and methods, unknown to the users, which need to be debated and assessed.  
Innovation by users. This approach involves innovative products and services devveloped by users 
with support from developers. Here, the users become the innovators and to some extent the developer 
and the developer become facilitators with the role of enhancing the users’ possibilities of developing 
a system that meets their expectations and fulfils their needs. Here, the users are “evoked”, their main 
resource is still their contextual knowledge but their main skills are their ability to innovate and to 
think outside of the box. At one end of the spectrum the users design and develop parts or ideas for a 
product or service supported by the designers and by tool kits of different types. By this they inspire 
developers who take over and shape and final versions of the users’ innovations. At the other end of 
the spectrum the users becomes innovators and developers themselves but with the assistance of some 
supporting organization. Key challenges here are how to select innovators and how to evoke, bring 
forward, the innovators’ tweaking energy. There are currently three different approaches to innovation 
by users (UDI) these are; innovation communities, lead-user methods and toolkits for innovation.  

·  User Innovation Communities: Often it makes sense to use existing communities or to create 
them. Firms can build their entire business model around user communities. User communities 
can be used to monitor trends and to identify lead-users. User communities can also be used for 
product tests and suggestions for improvements. 

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

·  Toolkits for Innovation:  Toolkits for user innovation and design are interfaces that allow 
customers to design their own individual product. The producer only produces. Instead of trying 
to find out what the customers want, it might make sense to equip the customer with a design 
interface that allows her to design the product herself. Effective toolkits contain several features. 
Of course the underlying idea of toolkits can also be applied in B2B and high-tech markets 

The first question for testbed providers who are planning to involve users in their processes but do nor 
know who, will be to determine if the users the organisation aims to involve can be expected to be 
willing to contribute because without motivated users, the organisation will have severe difficulties to 
accomplish their task.  

3.3.2.1 Factors influencing the user’s willingness to contribute and innovation 

Once the organisation has determined that they want to involve users as innovators there are some 
aspects that needs to be handled to understand the users willingness to contribute to the innovation 
process.  
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Be aware if your organisation includes some or all of the 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 can be expected to be low 

 
Motivation 
Here it is important to understand and consider what the organisation is aiming to accomplish by 
involving users in the innovation process. Guided by the answers to the questions below the 
organisation will be able to determine which UDI approach that is most suitable for the organisation. 
The box with most Yes answers give guidance on the appropriate 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 a innovation for users is 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 a service 

·  Create a team with different competencies 

·  Build new relations 
then a innovation with users is the most appropriate user involvement approach 

 

If your organisation is aiming to:  

·  Let users develop/design new product and/or services 

·  Open up the companies  boundaries and innovation process 

·  Strengthen already engaged users 

·  Get more insights about future needs 

·  Get radical new solutions 

·  Understand better what the users want to use and why 
then a innovation by users is the most appropriate user involvement approach 
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Activities 
Users can contribute to many different activities and their involvement render different results. It is 
therefore important to think about in which activities the users can contribute most. Hence, the next 
step is to determine in which activities the organisation want to involve the users 

If you want to involve users in some or all of the following activities:  

·  Give their complaints to existing products and/or services 

·  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 involvement is the innovation for users 

 

If you want to involve users in some or all of the following 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 presumptive users 
then the most suitable approach for user involvement is the innovation with users 

 

If you want to involve users in some or all of the following 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 with ideas  

·  Discuss possible solutions and ideas with other users 
then the most suitable approach for user involvement is the innovation by users 
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Organisational Strategy  
The user innovation process and approach must also fit into the organisation’s strategy and structure to 
ensure a contribution. Based on that, it is important for organisation’s to understand their own 
organisation in order to understand if a user driven innovation 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 to be the innovator 
then a innovation for user approach might be most beneficial for your organisation 

 

If your:  

·  market is shrinking 

·  customers are increasingly asking for customised products 

·  organisation needs to iterate with your customers many times before you find an 
appropriate solution 

·  organisation use high-quality computer-based simulation or rapid prototyping tools 

·  critical success factor are  
o Product differentiation 
o Quality 

·  want to coordinate user activities and input  

·  products and services are modifiable   
then a innovation by or with users approach might be most beneficial for your organisation 
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User involvement 
The next step is to define who the most suitable users to involve is, what influences them and how 
they can be involved. Based on that, the most suitable approach to user innovation is suggested.  

If the most relevant user group is:  

·  Requesting customers (give suggestions and complaints) 

·  Lead users (are aware of, and can express their needs) 

·  Non-users (have actively chosen not to use the product or service) 

·  First buyer (market launch) 
then the most appropriate approach is the innovation for users 

 

If the most relevant user group is:  

·  Launching customer (participate in the development, test prototypes, give feedback) 

·  Reference customers (compare with other products/services and give feedback based on 
that) 

·  Lead users (are aware of, and can express their needs and can develop solutions) 

·  Non-users (have actively chosen not to use the product or service) 
then the most appropriate approach is the innovation with users 

 

If the most relevant user group is:  

·  Lead users (are aware of, and can express their needs, develop the solutions they want to 
use) 

·  Modders (re-design products and build their own solutions) 
then the most appropriate approach is the innovation by users 

 

If your users  

·  have a need to innovate 

·  have been involved in the context for the innovation for 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 community 
then the most appropriate approach is the innovation by users 
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Users motivation 
Users also need to be motivated to participate and their motivation can be strengthened by using 
different incentives. The incentives differ in relation to their needs and below examples to three 
different needs are given.  

If you want to motivate users by answering to their economic needs, then possible incentives can be: 

·  Monetary rewards 

·  Direct compensation 

·  Price reduction 

·  Cost transfer - from money to time and efforts 

·  Greater possibilities to personalise products and services 

·  Provide a sense of efficacy 

 

If you want to motivate users by answering to their psychological needs, then 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 uniqueness 

·  Raising their internal value – to feel important 

·  The similarity to hobbies and free time activities (life-style) 

·  The level of modularity of the product/service 

·  A desire to learn new things 

 

If you want to motivate users by answering to their social needs, then the users are motivated by: 

·  Becoming part of social networks related to a particular item 

·  Overcoming loneliness 

·  Giving a sense of belonging 

·  Sharing common experiences 

·  Getting high social status by belonging to a specific social network 

·  Caring for the community 

·  Peer recognition 
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Methods for user involvement 
Once it is decided why users should be involved, in which activities, whom to involve and their 
motivation for being involved etc, it is important to consider how they could be involved. In the 
following, methods suitable for different approaches are suggested.  

If you want to involve users in an innovation 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 an innovation 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 an innovation by user approach, 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 and implement suitable tools for the different user 
involvement approaches. In the following, tools that are suitable for the different approaches are 
suggested.  

Tools supporting the Innovation for Users approach 

·  On-line Focus-Groups 

·  Pop-up site surveys  

·  On-line survey tools, e.g. Apsis 

·  Blogging 

·  Photo Blogging 

·  Camera 

 

Tools supporting the Innovation with Users approach 

·  On-line brainstorming tools 

·  Emulators 

·  Power point, Photoshop etc. 

·  Brand Communities 

·  Innovation Communities 

·  Crowdsourcing Design 

·  Asynchronous on-line interviews 

 

Tools supporting the Innovation by Users approach 

·  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 organisations who have determined that they want to apply an 
innovation for user approach but do not know which approach to implement. There are three different 
ways of doing this, namely by implementing an user innovation community, by developing toolkits for 
innovation and finally by implementing a lead-user involvement strategy.  

If the organisation has:   

·  a complex and dynamic market 

·  high involvement by users or want to use or create user communities  

·  a willingness to “open” up the boundaries of your company 

·  an aim to get more knowledge about the future  
then the most suitable UDI approach is User Innovation Communities  
Often it makes sense to use existing communities or to create them. Firms can build their entire 
business model around user communities. User communities can be used to monitor trends and to 
identify lead-users. User communities can also be used for product tests and suggestions for 
improvements.  

 

If you:   

·  Experience that the innovations become more and more incremental 

·  are looking for more radical new solutions  
Then the Lead User Method is most suitable for your organisation  
The lead user method is a technique for identifying and integrating those users who are cutting-edge. 
Particularly lead users from analogous markets can be a valuable resource. Findings show that users 
from analogous markets in general had better ideas than target market users.  

 

If you:   

·  Experience that the innovations become more and more incremental 

·  are looking for more radical new solutions  
Then the Lead User Method is most suitable for your organisation  
The lead user method is a technique for identifying and integrating those users who are cutting-edge. 
Particularly lead users from analogous markets can be a valuable resource. Findings show that users 
from analogous markets in general had better ideas than target market users.  

 

If the organisation experience that:   

·  Customer preferences become heterogeneous and quickly change 

·  It is difficult to understand what the customer wants 

·  The switching costs (modular product, rapid prototyping technology) are low 
Then the Toolkits for Innovation  is most suitable for your organisation 
Toolkits for user innovation and design are interfaces that allow customers to design their own 
individual product. The producer only produces. Instead of trying to find out what the customers want, 
it might make sense to equip the customer with a design interface that allows her to design the product 
herself. Effective toolkits contain several features. Of course the underlying idea of toolkits can also 
be applied in B2B and high-tech markets. The aim is to meet customer needs better 
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3.3.3 Use of Toolbox for User Driven Innovation and Living Labbing 

In this section, we want to draw from the results from other projects focusing on UDI and Living Lab. 
We present two different useful resources, one has been developed within the Nordic Living Lab 
project financed by Nordic Innovation Centre (NIC) and the other was developed within the VEP 
project supported by EU. Within these projects, these resources were developed with the aim to 
support the process of implementing UDI in contexts unfamiliar to the concept.  
The first resource we want to present is the Living Lab toolbox (http://lltoolbox.eu). The aim of this 
toolbox is to serve business strategists and product developers to learn more about user-driven 
innovation and Living Labbing and give answers to the questions: Why? and How? to help increase 
the understanding of the potential and planning of user-involvement in the development of a new 
service or product. How to manage innovation has been an area of research for decades. Lately user-
involvement and Living Lab have become new ways to speed up the innovation capacity for 
companies and other organisations. The aim of this toolbox is to invite all interested organisations to 
make their contributions to continue the development of the Toolbox in a co-creative Living Lab way. 
The other resource we want to introduce here is the “Guidelines on how to Mobilize Users” [77]. The 
aim of these guidelines is to give insights into how users can be involved and mobilized in Living Lab 
activities. In theory the benefits of user involvement in the development of new products, services and 
processes are obvious. Expected added values are for example higher acceptance among stakeholders, 
better hit-rates and faster time-to market. We all understand the power of the crowd BUT … How do 
we mobilize users? To succeed with the user involvement task there are many important factors to 
consider. In this Guide, user involvement experts share their knowledge, advice and lessons learned 
from mobilizing users.  
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Conclusions 
“We are not living through a technology revolution. We are living through a value revolution that is 
being driven by the inexorable march of innovation.” Pat Russo, Alcatel-Lucent.  
User-driven innovation is a way to benefit from the revolution of users enabled by ICT and 
information society: to create what sells and benefit from what’s been co-created. Markets converge 
globally in terms of knowledge sharing and access, consumers are more and more aware of all options, 
their own value too. Markets are however heterogeneous due to their cultural and political uniqueness. 
The global race is tight, who gets the biggest share fastest survives. Managing users’ needs, priorities, 
habits and commitment is critical. Involving users within the R&D cycle tackles this elementary 
aspect. Market research or beta-testing are commonly known methods, but having the user in the 
driver’s seat of the engineering project may be still challenging.  
Technological environment is immersed in a rapid and continuous change where companies have to 
develop radical innovation to be able to satisfy the users’ needs. Long-term competitiveness requires 
covering the latest market tendencies and needs. In this sense, it is crucial to be capable of predicting 
and meeting the upcoming necessities and preferences of the customers. To reach this requirement, it 
is mandatory to get the opinion of the right users at the right time, and what is more, even involve 
some of the users in the development or customisation of the products. Users can be considered as a 
source of market-tendency prediction.  
Internet as such, but in particular such phenomena as Web 2.0 and social networking have 
revolutionised the concepts of producer, designer, logic for creating value and models for making 
profit. People want to do themselves, create and share, extend their capabilities and skills beyond paid 
work to the areas they enjoy or feel rewarded in contributing. ICT enables new ways of interacting and 
influencing. Single users play a great role, but even group behaviours and their underlying motives are 
becoming more and more significant to understand in order to offer right services for right segments.  
User-driven innovation (UDI) means engaging the intended end-users in the whole process. UDI is 
intended to determine a systematic way to recognize and implement solutions that respond to user 
needs and expectations. UDI vision helps companies to produce what sells rather than sells what is 
produced. 
Users can be involved differently in the innovation process in terms of quantity, quality and timing of 
their involvement. The most typical way of hearing a user is to carry out usability tests or market 
research. In the other extreme there is true user-driven innovation, where users, as the term suggest, 
drive the innovation process, deciding the direction of the development while the R&D staff in the 
company are facilitators of that process. The needs of the R&D task and the organisation carrying it 
out define the level and phase at which UDI plays a role in the process.  
This deliverable is the planned extension of the deliverable D1.2 that has been provided earlier. This 
document presents UDI in Panlab, guidance to a self-analysis of the organisation’s UDI maturity and 
needs, what does UDI offerings require from the federation, how UDI would be implemented in the 
testbed federation and how would it look like once implemented. The Task 1.5 offers tools and 
techniques to define that level based on needs of the case in hand (UDI Meter , UDI Template). 
In the context of building a testbed federation, firstly the implementation of federation is an example 
case of a challenging R&D process where UDI concept is incorporated. PII has been set up from 
contributors of different kind, testing service providers, testing service users, experts of the testing 
field, objective techno-socio-economic analysers and coordinating parties for the various combinations 
of the fore-mentioned. The views of both internal and external users of the federation, as well as 
outside observers are included throughout the building process. Therefore the implementation process 
conforms user-driven innovation guidelines. The tool for this dialogue in PII has been its techno-
socio-economic (TSE) analysis that is still work in progress. This deliverable quotes shortly that 
analysis and presents preliminary results from it. 
Finally, this Task 1.5 have resulted in a UDI Mock-up , a web tool which leads a customer within 
Panlab federation to select right resources and set up a correct test case in Teagle for Panlab-facilitated 
testing. This process is described in this document in chapter 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 developed a geographically localized information 
service, including the user interface on a mobile device. This service has been implemented by a 
service provider and an operator (which can be the same company) and is successfully deployed in a 
European country. 
One of the stakeholders (SME or service provider or operator) wants to evaluate the potential 
extension of the service to new markets (new types of information and new countries), by a live 
experience with different user groups. The Panlab Office tools and services, and the Panlab federated 
testbed, are well suited to identify and recruit the necessary user groups and then to setup and execute 
concurrent tests at the same time period in different locations. 
The results of the tests are collected and analyzed to bring out the behaviour and expectation of the 
final users, to define the necessary adaptation of the service characteristics to the country, and to 
estimate the benefit of a new deployment with techno-economical data. 
Targeted users 
In this use-case, the Panlab customer could be one of the following users: 

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

·  Service provider offering the service through the network of an operator in a European country; 

·  Operator of the network supporting the service; 

·  Panlab partners contributing to the use-case could be: 

·  Operators from different countries, with networks able to support the service; 

·  User groups; 

·  Organizations recruiting the necessary user groups and collecting the data and analysing the 
results; 

Description 
We consider an information service, where a final user gets geographically localized information on a 
mobile device. The objective of the concurrent testing is to evaluate the potential extension of the 
service to new markets (new types of information and new countries), by a live experience with 
different user groups. 
Many types of localized information are possible, such as: 

·  restaurants and hotels addresses and characteristics; 

·  museum and tourism information; 

·  market places; 

·  shopping centers; 

·  doctors and drugstores 
The behaviour and expectation of the final users can vary depending on the country. One objective of 
the test is to identify the necessary adaptation of the service content to an envisaged country, as a new 
application area (Figure 8). 
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Figure 8 Concurrent testing. 

Interfacing with the user 
The Panlab customer (SME, service provider or network operator) uses the Panlab Office services and 
the Teagle tool to specify the technical setup and equipment needed in order to identify an operator in 
the envisaged country, having a network able to support the service. 
The Panlab customer also specifies the user groups characteristics (size and profiles) and the type of 
required results, to identify a Panlab partner able to recruit the necessary user groups and then to 
collect the data and analyse the results. 
This identification of partners and preparation of the concurrent testing is done through the Teagle 
customer interface. 
When the actors of the test are all defined, they must agree on contractual aspects, such as cost, access 
rights and ownership of results before going further on. 

Test setups and procedures 
The SME or the industry, in relation with the service provider, upgrades the data base with localized 
information relating to the new country or geographical zone considered in the test. If the test also 
includes evaluation of new service content, the data base must be upgraded with new type of 
information. 
The final user interface on the mobile device needs to be adapted to the language of the new country, 
and possibly to new service content. 
The service provider and the operator of the new network introduced in the test must check that the 
service can be actually supported by the network (introduction of some new functionalities in the 
network may appear necessary). 
The procedure and technical architecture for collecting the data during the test must be installed and 
checked. 
When the necessary user groups are available, mobile devices are distributed to the final users. 
Results acquisition 
During the test, data are collected from the service provider, possibly from the network operators, and 
from the final users (questionnaire about usage of the service). 
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Data are analyzed to bring out the behaviour and expectation of the final users, to define the necessary 
adaptation of the service characteristics to each country, and finally to estimate the benefit of a new 
deployment with techno-economical data. 
Results are delivered to the different actors according to a pre-defined agreement, and may be 
uploaded on the Panlab results repository with pre-defined access rules. 

Expected impact 
Research on the Future Internet 
The opinion and expectations expressed by the final group users about the service provided, and the 
analysis of the traffic generated by the service will contribute to revise the functionalities and 
architecture of the future networks. Aspects such as localization accuracy, authentication, privacy, etc. 
which are relevant in the test are considered as part of key elements of the future networks. 
The market 
The analysis carried out from the data collected during concurrent testing is an input to prepare 
adaptation of service to new populations and to estimate the benefit of deployment in new countries. 
This analysis has a direct impact on the service evolution and on the growth of the market, with 
benefits to all partners along the value chain: SMEs, service providers, network operators, equipment 
manufacturers and final users. 

Evolution of the Panlab Office 
The success of concurrent testing will be an argument to promote the services offered by the Panlab 
Office and to show the feasibility of tests with user groups at a large geographical scale. Experience on 
operational and technical aspects drawn from test implementation can be reused for similar tests with 
other kinds of services and/or in different countries, involving new partners.. 

Expected Impact 
Research on the Future Internet 
Polling the experience of real users regarding usability of new applications plays a key role in the 
transition from research to innovation. Innovation can give a competitive advantage to actors wishing 
to enter competitive markets successfully by giving them the opportunity to come up first with new 
products that create niche market areas. 
In addition to facilitating market penetration, the use case has the potential of helping to the creation of 
SMEs as spin offs of university laboratories. As research towards Future Internet is mainly contacted 
at universities, opportunities of wider experimental exploitation of new research findings on the open 
public may function as incentives for scientists to transform themselves in successful entrepreneurs.      

The market 
The use case has the potential of expanding the markets, success stories and good experiences by 
taking more advantages from real user demands, wishes and experiences. The market point of view the 
location based business has a huge potential in end-user point of view, user device manufactures, 
network operators, service developers and service providers. 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 account in the Panlab Office for real killer applications 
or services creation. In user driven innovation the innovation is initiated by end-user not by engineers. 
Promoting user driven innovation in the Panlab will open 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 to design stages in Panlab supported projects 

Design problem 
analysis 
Generation of ideas 

Concept  
First sketches 

Interactive mock-ups 
of User Interface 

Final prototype  
before launch 

The innovation opportunities are much stronger at the very beginning of a project. Then, gradually, the efforts invested in 
development reduce the innovation opportunities. But usability engineering efforts are still required to 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 * 
 
Notes:   

-  The design stages adopted here do not indicate a rigid procedure; it is a broad and generic description. 
-  This is a list of basic methods; it could be developed, according to specific offerings from Panlab partners. 
-  It would be irrelevant to use all the methods systematically, but it is risky for acceptability of the final product not to 

use at least one appropriate method at each step of the design project. 
-  The indication of timing for use of these methods is recommended but it may be, to some extent, flexible. 
*  The methods involving real target users (marked with *) are significantly more reliable and instructive. 
-  A short description of these methods, their benefits and limits, their average cost and time, are given in the next pages. 

 

Project time line 

User-Driven Innovation 

       Development and Usability Engineering 
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 Available "user centric" 
method 

Basic characteristics 

Field study, ethnographic studies Observation and interviews of real users in real contexts, 
where the intended product will have to be used. 

Focus groups 

Group interviews in which 4-8 participants are involved. The 
interview is focused on a specific situation that is discussed 
among the participants. These groups can also be used for 
user evaluation of product ideas, concepts and prototypes.  

Brain storming 

Usually applied to solve a specific problem or to generate 
ideas related to a situation. 5-20 persons can participate and 
the aim is to let the thought run freely without being 
criticized initially. 
Can be done within the design team and/or a user group  

Creativity techniques 

Several techniques available, such as “Six thinking hats”, 
“Opposite thinking”, “Idea cards”. 
The general principle is to stimulate free and creative 
thinking among participants in a group discussion to 
generate new ideas. 

Market surveys 
Inquiry and/or focus group techniques are solicited to 
express opinions and judgements about their potential 
attitudes regarding a product 

Design 
problem 
analysis 
 
Generation of 
ideas 

Users’ benchmarking with analogous 
products (from usage standpoint) 

A sample of 10 to 20 target users is asked to compare 
existing products providing functions that are analogous to 
those of the product to be designed 
Can be combined with Kansei Engineering (users’ 
perception driven design)  

Multi-disciplinary expert evaluation 

2 or 3 experts from several disciplines (Human Factors, 
economics, sociology, etc.) evaluate, in a coordinated way, 
the viability of a product from a customer standpoint on its 
early description 
Much better if combined with multi-expert evaluation  

Multi-expert usability evaluation on 
first sketches (drawings, screen shots, 
menus, etc.) 

3 experimented usability specialists evaluate in a coordinated 
way, a user interface, conclude on the most critical usability 
issues and produce recommendations 

Card sorting 
A sample of 20 target users is asked to sort out and group 
functions labelling (written on "cards") according to their 
own mind and feeling 

Concepts 
 
First sketches 

Eye-tracking 
With a sample of 10 target users, commenting first drafts of 
user interface displays and tracking and recording users- 
gaze on the displays (paper or screen roughs) 
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Advantages, benefits Disadvantages, limitations Average Cost  
(Person..Month) 

Produces some very useful knowledge and insights 
about target users 
Most useful to define critical usage and future test 
scenarios 

May be time consuming for a totally clear 
outcome 1 (or more) 

Produces very rich data about the users and their 
situation. -- May help broaden issues on issues at 
stake and produces a diversified array of users’ 
experiences. -- Easy and cheap to perform and they 
can easily be adjusted to the current issue.  

Group think, participants comfort with 
each other  
Results depend on the moderators’ 
interviewing skills 
Analysis of the results can be time-
consuming and tedious.  

0.5 - 1  

Renders a positive climate among the group 
participants 
Easy to use 
Time effective 

Many ideas to handle, not all of them 
might be relevant 
Participants can feel left out if their idea 
is not discussed 

0.5 - 1 

Renders creative and innovative ideas to new 
products, services or functions 

All ideas are not possible to implement 
Ideas need to be weighted  

1 - 2 

May give relevant indications for product attributes Mostly based on declared opinions, not 
on observational data 0.5 - 1 

Great help to define product's positioning on a 
market and to clarify its strong points from users' 
standpoint 

An exploratory technique that requires 
very skilled and experimented 
professionals 

1 – 1,5 

Very useful to define user needs and requirements 
from the start of a project 

At this stage, the point is to reduce 
uncertainties only  
Specialists will never replace real users 

0.5 - 0.75 

Can be done quickly, with a much better reliability 
than with a single expert 

Specialists may under estimate a 
difficulty that could be severe for target 
users  
Specialists will never replace real users 

0.25 – 0.5 

Great help to organise the user interface (menus, 
links on an Internet service, etc.), at lexical and 
semantic levels 

Never clarify 100% of issues (due to huge 
variety in users' classifications) 

0.5 

Provides objective data and precious indications on 
users' understanding and reasoning on the user 
interface, even before it becomes interactive 

Apparently easy technique, but it also 
requires a lot of work for accurate data 
analysis 

1 
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 Available "user centric" 
method 

Basic characteristics 

Usability test 
With a sample of real target users (between 10 and 20) 
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) with 5 users 
only 

Eye-tracking combined with usability 
test 

With a sample of 10 target users interacting with the 
mock-up, according to a set of relevant scenarios, 
Tracking and recording users’ gaze on the displays for 
specific scenarios 

Interactive 
mock-ups of 
User Interface 

Multi expert usability evaluation on 
mock-ups 

3 experimented usability specialists evaluate in a 
coordinated way, a user interface, conclude on the most 
critical usability issues and produce recommendations 
for modifications 

Multi-disciplinary expert evaluation 

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

Final prototype 
before launch 

Final test 

Same as a usability test, with at least 10 target users 
representing a market segment; carried out with the 
final product and its documentation, packaging, etc. 
ISO 9001 (Quality management) compliant 
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Advantages, benefits Disadvantages, limitations Average Cost  
(Person..Month) 

Observational data (users' behaviour during test 
sessions) produces convincing evidence of flaws 
(critical and not so much critical) to be solved 

Requires a functional mock-up 
Focus on a limited number of usage scenarios 
only (cannot cover 100% of issues) 

1 – 1.5 

Reveals and demonstrate first critical flaws  
can be done quickly 

Insufficient number of users to support important 
decisions 0.25 – 0.5 

Provides objective data and precious indications 
on users' understanding and reasoning on the user 
interface 

Apparently easy technique, but it also requires a 
lot of work for accurate data analysis 1 

Can be done quickly, even with a partially 
bugged mock-up, with a much better reliability 
than with a single expert   

Reliability is far below a usability test or a multi-
expert evaluation 
Does not provide clear indications for 
improvement of the user interface 

0.25 – 0.75 

Provides a global view of product acceptability 
by customers and consequent recommendations 
for advertising it  
Strongly reduces risks of initial failure on the 
marketplace 

Specialists may under estimate a problem that 
could be severe for target users 0.25 

Observation based results strongly reduce risks of 
initial failure on the marketplace and hot line / 
assistance costs 

An acceptable result to a usability test is not a 
guarantee for success on the market place, it only 
eliminates risks of very probable failures on the 
most sensitive issues 

1 – 1.5 

 


