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ABSTRACT 

This document sets out the guidelines for setting up and running pilot trials. It offers guidelines for the type 
of trial, citizen recruitment, data management and ethics. Even if the trials will take place at later phases of 
the project, this deliverable will help trial owners to get prepared for the execution and evaluation of trials 
from the early stages of the project. 

 

Disclaimer 

 
This document has been produced in the context of the BigClouT Project which is jointly funded by the 
European Commission (grant agreement n° 723139) and NICT from Japan (management number 183). 
All information provided in this document is provided "as is" and no guarantee or warranty is given that 
the information is fit for any particular purpose. The user thereof uses the information at its sole risk 
and liability. This document contains material, which is the copyright of certain BigClouT partners, and 
may not be reproduced or copied without permission. All BigClouT consortium partners have agreed to 
the full publication of this document. The commercial use of any information contained in this document 
may require a license from the owner of that information. 
For the avoidance of all doubts, the European Commission and NICT have no liability in respect of this 
document, which is merely representing the view of the project consortium. This document is subject 
to change without notice. 
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1 Background & Purpose 

 
A core aspect of the BigClouT project is a set of real-world trials that will be run in the 
participant cities, i.e. Bristol, Fujisawa, Grenoble and Tsukuba City. These trials are designed 
to test the BigClouT architecture and platforms to ensure that technological developments 
meet the needs of cities allowing them to exploit BigClouT results to develop and deliver new 
Smart City applications and services. 
 
 

        
 

FIGURE 1. BIGCLOUT PARTICIPATING CITIES 

 
 
These trails will be used to validate aspects of the BigClouT architecture and ensure the 
project meets its main objectives. In particular the tri als will help validate objectives 1-3 
which focus on technology development and objective 5 which focuses on long term 
sustainability, ie legacy. However, the trials are most directly related to ensuring the project 
meets objectives 4. 

 
 OBJ1. To build an interoperable architecture enabling data-driven IoT applications 

 OBJ2. To enable self-awareness in smart city platform with programmability and 
dependability properties 

 OBJ3. To provide libraries and tools for scalable knowledge extraction 

 OBJ4. To design and assess, with citizen and end-user involvement, attractive smart 
city services  

1 st . Smart Town in Japan  

ñCity of the Futureò 
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 OBJ5. Propose sustainable dissemination and exploitation plans and create an 
ecosystem of innovators (SMEs, startups, citizens, etc.) with realistic win-win 
business models 

 

To ensure Obj4 is met, the project has provided a set of performance indicators which will be 
used to measure its progress. These are detailed in the table below: 

 

TABLE 1. PERFORMANCE INDICATORS FOR TRIALS 

Obj4. BigClouT Trials with citizen involvement 

4.1 Develop a number of viable 
smart city services and applications 
with all relevant city stakeholders 

Number of stakeholders (e.g., local authority 
representatives, developers, citizens, SMEs and 
industrials) involved in service or application definition 

5 per city 

Number of citizens ranking use cases by e-consultation 200  

4.2 Actively involve end-users in the 
trial execution and evaluation 

Number of trials organized per city  2 
Gather feedback from specific trials and assess 
sustainability 

On 60% of 
trials 

 
 
It is important to recognize that the trials are part of an overall demonstration component 
that begins with use case definition (WP1) and carries through to the core demonstration 
activities running from M8 to M36. These will take the form of end-to-end technical 
component integration demonstrations and also field trials based on the use cases allowing 
us to both monitor progress and evaluate progress against the defined KPIs. Starting from the 
use case definition phase, the trials will follow 3 main phases: prototype, large-scale 
deployment and validation. They will take place from M8 to M24 (prototyping) and from M24 
to M36 (deployment and validation). To ensure the best results, cities will be actively 
involved in the coordination of the trials. In the EU, because the cities are full members of the 
project, they will lead the trials. In Japan, because the cities are not project members, they 
will cooperate in the coordination, fully supporting the deployment phases.  
 
A special case exists for the planned EU-JP field trial - this is a project goal and will require a 
more detailed level of coordination. It is expected that the approach to this field trial will be 
developed during year 2 as the project progresses its planning. 
 
As a final note, this document represents the initial deliverable from the task, a second 
deliverable is planned for M18 (D4.2). Since the trial planning process is still underway, i.e. 
the trials are as yet, not well defined, this document has focused on guidelines for the process, 
data management and ethics. It is expected that D4.2 will contain more details on procedures 
for running the trials and for analysing results as the actual trials become clearer during M7-
18. 
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2 Effective real-world trials  

 
Developing an effective trial will involve, in part, a compromise between the needs of the 
project, city stakeholders and potential end-users.  Especially in the case where we are not 
paying participants to use our systems and where trial systems will be competing for 
attention with everyday life and its demands. By developing a formative understanding of the 
needs of the stakeholders, we may be more effective in shaping a trial that can be more 
successfully adopted. 

 
ǒ A trial will likely have more engagement and higher impact if it meets a genuine 

stakeholder need, or promises some benefit in return (e.g. an improvement in a 
particular service they use frequently).  There is a question over the length and 
number of participants in each trial.  Longer trials in more naturalistic experimental 
conditions will require greater engagement from participants, and thus more 
intrinsic motivation from, or extrinsic compensation (e.g. incentives). 

ǒ All participants do not have to be city residents with all their diversity and interests, 
we may focus on meeting a specific need of a particular demographic or group.  The 
population might be easier to reach and impacts easier to assess and interact with 
(note that face to face interactions and interviews are expensive in terms of time and 
staff requirement). 

ǒ If the trial also meets the needs of an existing organisational stakeholder (for 
example), then it is also likely to piggyback on existing efforts and work in harmony 
rather than in competition with their otherwise potentially busy lives. 

 
Examples of such everyday needs might be: 
ǒ Improving an everyday activity like transportation to work, or making payment 

simpler or less complicated for frequently used services 
ǒ Offering new smart city services based on maintaining connections from city dwellers 

to their remote loved ones outside the city 
 
Fieldwork is key to understanding these needs and alignment between the trials and 
stakeholder interests.  We could consider co-design mechanisms and focus groups to uncover 
the issues faced by target groups.  There will already be government services and charities 
who are targeting known important city problems, and by working with these we will benefit 
from their knowledge and experience. 
 
A brief overview of some of the key issues when considering trials is available in the 
document Procedure for Real World Trials (Appendix 2). 

 

2.1 Understanding the trial research goals 
 

While it is clear that understanding end users and stakeholder needs will be important to 
ensure the trial meets stakeholder goals, it is also important to recognize that the BigClouT 
trials have a research goal. The research goal dictates the technology chosen to implement 
the trial, the design of the trial so that it generates the data needed to validate the hypothesis 
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and the evaluation of the trial. It is critical that all trials designed and developed clearly 
identify their research goals, their methodology and their evaluation criteria. This may be 
simply to understand better if a BigClouT technology piece meets a certain objective, e.g. how 
can edge processing be used to support a particular smart city service scenario, or it could be 
more user focused, e.g., does the use of virtual gaming characters lead to better citizen 
engagement with city services.  
 
In all cases, the trial should clearly document ×ÈÁÔ ÔÈÅ ÔÒÉÁÌȭÓ ÒÅÓÅÁÒÃÈ ÇÏÁÌÓ ÁÒÅȟ ÈÏ× ÔÈÏÓÅ 
will be explored via the trial, how the goals will be evaluated and how the results will be 
communicated. 
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3 Core Guidelines 

Core guidelines are those that we think all trials should follow, i.e. a trial should have 
appropriate documentation referring to the guideline. We contrast these with additional 
guidelines (see later) that describe guidelines that projects may optionally follow. 
 
It is important to note at this stage that these are guidelines and not mandated. All cities are 
different and the trials we plan to run have to work within a complex city ecosystem. As such, 
cities are the ultimate decision makers on whether they will follow a guideline or not. 

3.1 Ethics 
 
Key message: all trials should develop an ethics plan , addressing the guidelines discussed 
below and in particular, ensuring they meet the requirements laid out in internal ethics process 
described in D7.1 
 
Each trial will raise a number of ethical issues as stakeholders are engaged, data is gathered, 
opinions sought and trials deployed. It is important that each trial develops an ethics process 
at an early stage and uses the ethics process to guide the trial and its engagement with 
stakeholders and end users. 
 
Ethically, BigClou4 ÔÒÉÁÌÓ ÓÈÏÕÌÄ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ȬÌÏ× ÒÉÓËȭ, since we are unlikely to be working 
with at risk groups, employing deceit, or conducting any form of experiment that could harm 
participants.  Participants will be healthy consenting adults.  Risk will be largely confined to 
ÐÏÔÅÎÔÉÁÌ ÐÒÉÖÁÃÙ ÔÈÒÅÁÔÓ ÔÏ ÄÁÔÁ ÃÏÎÃÅÒÎÉÎÇ ÐÁÒÔÉÃÉÐÁÎÔÓ ɉȬÐÅÒÓÏÎÁÌ ÄÁÔÁȭɊ ÁÎÄ ÔÈÅÉÒ ÐÏÔÅÎÔÉÁÌ 
ÉÄÅÎÔÉÆÉÃÁÔÉÏÎȟ ÁÎÄ ÏÒ ÉÎÖÏÌÖÅ ȬÔÒÁÃËÉÎÇ ÌÏÃÁÔÉÏÎ ÏÒ ÏÂÓÅÒÖÁÔÉÏÎ ÏÆ ÐÅÏÐÌÅȭɊȢ 
 
WP7 within BigClout has already laid out initial ethics requirements - these mainly focus on 
the protection of personal data (PoPD). The project has an ethics committee (EC) in place that 
will review both the use cases and the trial plans to ensure that any issues are identified and 
handled correctly. The deliverable D7.1 mandates some core requirements and (will) include 
Á ÄÉÓÃÕÓÓÉÏÎ ÏÆ ÄÁÔÁ ÐÒÏÔÅÃÔÉÏÎ ÉÓÓÕÅÓȢ 4ÈÅ .)#4 ÈÁÎÄÂÏÏËȟ Ȱ0ÒÉÖÁÔÅ ÄÁÔÁ 0ÒÏÔÅÃÔÉÏÎȱ ÉÓ 
recommended as one of the guidelines for handling personal data. 
 
We recommend the adoption where possible of the following set of ethical principles as 
previously enumerated in the FP7 PD-NET FET-Open grant number: 244011 ethical 
handbook (http://pd -net.org/ethics/ ).  Specifically, that BigClouT trials: 
 

1. Maximize Possible Benefits and Minimize Possible Harms 
2. Obtaining Voluntary Informed Consent 
3. Ensuring Right to Withdraw 
4. Disclosing Detriment Arising from Participation in Research 
5. Providing Data Protection and Privacy 
6. Limiting Disclosure 
7. Following Minimal Intrusion Principle 
8. Offering Adequate Incentives 
9. Special Provisions for Experiments Involving Children and other Vulnerable People 
10. Avoiding Deception 

http://pd-net.org/ethics/
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These are explained in the associated project ethics primer (Appendix 1). 
 
A key requirement is to follow the internal ethics process detailed in Deliverable D7.1. In 
particular, each trials should provide details of:  
 

1. Synopsis of trial 
2. Type of participant expected 
3. Type of data to be collected 
4. Ethical approvals 

1. Copies of ethical approvals 
2. Existing overall process to get these approvals 

5. Detailed information on the procedures that will be implemented for data collection, 
storage, protection, retention and destruction:    

6. Details on the procedures and criteria that will be used to identify/recruit research 
participants 

7. Procedures for participant information 
8. BigClouT project information sheet 
9. Participant informed consent forms. Including details on: 

1. Details on the procedures and criteria that will be used to identify/recruit 
research participants must be provided. 

2. Detailed information must be provided on the procedures that will be 
implemented for data collection, storage, protection, retention and destruction 
and confirmation that they comply with national and EU legislation. 

3. Confirmation: the applicant must explicitly confirm that the data used are 
publicly available. 

 
In addition to the core ethics guidelines on data protection and participant consent, other 
ethics issues that should be included in the ethics process include: 
ǒ Accessibility and the digital divide. How to ensure all citizens have access to the trial, 
ÎÏÔ ÊÕÓÔ ȬÙÏÕÎÇȟ ÄÉÇÉÔÁÌ ÌÉÔÅÒÁÔÅ ÁÄÕÌÔÓȭ 

 
Note. The ethics guidelines discussed in this document will need to adapt to Japan side 
situations. Where applicable, Japan side processes, agreements and norms take precedence.  

 

3.2 Stakeholder engagement  
 
Key message: all trials should develop a stakeholder engagement plan , addressing the 
guidelines discussed below and in particular, containing a participant recruitment and 
management section. 
 
A critical aspect of all trials that will be conducted by the BigClouT project is the need to 
engage stakeholders at all stages of the trial. It is important for both the validity of the trial 
and for the overall goals of the project that trials identify the key stakeholders at each stage 
of the trial. While this document is focused primarily on the trial phase, it is important that a 
trial considers the definition stage (use case from WP1) and ensure continuity of stakeholder 
engagement from initial engagement through use case definition, project proposal and into 
the project implementation and trial. 
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As a general guideline, BigClouT trials should follow the general process laid out in  

Figure 2. 
 

 
 

FIGURE 2 STAKEHOLDER ENGAGEMENT FROM IDEATION TO SUSTAINABLE PROJECT. 

 
As Figure 2 shows, the process from idea to project begins with initial face to face discussion 
groups involving stakeholders such as users or businesses, results in ideas that are posted to 
an online discussion group. These ideas are then refined in workshop that aims to have 
groups form around idea. Once formed, groups prepare project ideas for online discussion, 
and then a 2nd workshop is used to prepare project proposals. These are again posted to the 
online forum which then form the basis of an actual project (or trial). Once a project trial is 
underway. sustainability workshops should be run with stakeholders to monitor progress 
and to begin to generate ideas with the stakeholder community of how to ensure the project 
continues after the trial phase is over. 
BigClouT project will make use of the OpenIDEAS tool from the partner Engineering for the 
idea generation phase. The tool is described in the section below. 

OpenIDEAS: an online ideation and engagement platform 

OpenIDEAS is an Idea Management System providing a social and collaborative environment 
to express, identify and discuss needs, problems, ideas and possible solutions; in particular 
its main aim is to close the gap between citizens and public administrations. 
 
OpenIDEAS establishes a co-definition and co-creations environment providing tools to 
identify and solve problems through collaboration between different stakeholders such as 
Public Administrations, citizens, businesses, academics, associations, etc, and to promote 
their participation in the co-definition of ideas and solutions. 
 
OpenIDEAS provides functionalities to manage three main concepts: need, challenges and 
ideas. 

Face to face 
Interaction 

Online 
platform eg. 
OpenIDEAS 

Stakeholder 
Action 

Project 
proposal 
workshop 

Initial 
engagement 

Ideas 

Group 
formation 
process 

Project 
 ideas Project 

proposal 

Stakeholder 
Project 
(initial trials) 

Sustainability 
workshops 

Stakeholder 
project 
refinement 

Handoff 
workshop 

Sustained 
project 
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FIGURE 3: OPENIDEAS - NEEDS, CHALLENGES AND IDEAS 

A need represents a report about something of public interest (for instance a problem, or a 
necessity) pointed out to an authority, for example a Public Administration. 
 
Challenges represent "calls for ideas" to identify solutions to solve a problem; challenges can 
be created only by authorities (e.g. Public Administrations) and they can be derived from a 
need or can be created from scratch. 
 
An idea  represents a possible solution for a problem. An idea can be proposed for a specific 
challenge or can be submitted to an authority. 
 
OpenIDEAS enables user to discuss about needs, challenges and ideas in order to allow 
authorities to identify the most relevant problems to solve (i.e. needs) and the best solutions 
(i.e. ideas). 
 
Furthermore, description of needs, challenges and ideas can be enriched with documents (e.g. 
images, text document, etc. that can be attached), geographic information (e.g. point of 
interests), keywords and topics (such as: environment, energy, economy, society, social 
services, transportation, mobility, education, culture, city government, business, tourism, 
leisure, public safety, quality of life, etc.). 
 
Ideas follow a precise lifecycle composed of five steps: 
 

1. Idea generation: the idea is submitted. 
2. Evaluation and selection: users discus about the idea, provide feedback and 

evaluate; in this phase the authority is able to evaluate the idea and to select it; 
when the idea is selected, it moves on the next step. 

3. Refinement:  in this phase author of the idea collaborates with the authority in 
order to improve the idea; when the refinement of the idea is completed, the idea 
can move on the implementation phase. 

4. Implementation: in this phase the idea is realized. 
5. Monitoring: in this final phase, the implementation of the idea is monitored. 
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Using this process and the OpenIdeas platform as a general framework for stakeholder 
engagement, we can identify the following guidelines: 
 
A stakeholder engagement plan  should be developed that addresses the following issues: 
 
Identify stakeholders . Who are the stakeholders that will be involved in the trial? - 
stakeholders may include government (Federal, Municipal, Local, etc.), regulators, land & 
property developers, ICT service providers, systems integrators, utility providers, transport 
operators, citizens, etc. For each stakeholder describe their involvement, goals and activities 
during the process leading up to the trial, the trial itself and the evaluation/sustainability 
phase of the trial. BigClouT has committed to engaging at least 5 stakeholder groups for each 
trial.  
 
Identify trials user and develop recruitment plan: As part of the stakeholder engagement 
plan, it is important that all trials have a clearly defined recruitment plan that lays out who 
are the target users, how they will be recruited to the trial (including promotion/marketing 
etc.) how they are engaged/motivated during the trial etc. Obviously each trial will have 
different requirements depending on the nature of the plan, but the following points should 
be considered. 
 
ǒ Specify the minimum number of participants required for the trial (our proposal 

states we will engage 200 users in each use-case evaluation) 
ǒ Specify the target mix of participants (male/female, age, demographics etc) 
ǒ Identify mechanisms for recruiting participants.  Discuss the recruitment channels 

and partners e.g. city stakeholders?  Do we go via particular interest groups?  What 
population or demographic make up are we interested in recruiting? 
ǒ Specify the expectations for the participants, i.e. How many engagements, how often 

and for how long? 
ƺ Normally there is attrition in trials, especially over longer periods, so 
significance of losing participants should be considered. 

ǒ Identify the incentives for the users to participate. Is there a reward for engaging with 
the project, e.g. a bursary or fee/competition entry? 
ǒ How does the city promote and publicise Smart City trials to stakeholders?  
ǒ How do we continuously keep in touch with the participants, mainly in order to get 

feedback (any kinds:  needs, feedback to the app/service, etc. etc.) 
ǒ Additionally, we should ensure that the results of the on-going evaluation and the 

final evaluation are fed back to stakeholders so they can see progress. A useful part of this 
feedback would be appropriate visualizations to communicate results. 
ǒ Resourcing plan for the trial. Outline the resource needs of the trial covering the 

resources needed to recruit and interact with end users, fixing bugs, gathering data (sensing, 
questionnaires etc), management and sharing of data etc. 

 
Recruiting participants and obtaining informed consent is covered by the obtaining informed 
consent primer (Appendix 3). 
 

http://drive.google.com/open?id=1dkVgHAwz_K7m2qat2KI3DVC1asf0UnU8nInxnzmHVp0
http://drive.google.com/open?id=1dkVgHAwz_K7m2qat2KI3DVC1asf0UnU8nInxnzmHVp0
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3.3 Evaluation methodology 
 

Key message: All trials should develop an evaluation and goals  statement that outlines the 
goals of the trial, the project KPIs that will be met, and the evaluation methodology that will be 
used for the trial.  A key question is whether to design an experiment or assess user experience. 
 

The design of the user trial and its evaluation methodology are critical to the research goals. 
Of particular note is the type of trial that is undertaken. For example the goal of the trial may 
be primarily to assess a user experience to provide feedback on a particular service or 
application idea, or to test a hypothesis about user behaviour. Alternatively it may be an 
experiment to measure the performance of a particular piece of BigClouT software, for 
example the performance of the edge computing capability of the D-NR software component. 
These different trials could be carried out in different ways, for example understanding user 
feedback may primarily come from questionnaires and surveys based on a lightweight or 
artificial  trial, or they could come from experimentation in the lab which is extrapolated into 
a real world trial, or from real world trials using a natural setting ie real world city 
deployments. Each type of trial has different strengths and weaknesses. (A useful 
introduction can be found in Wynekoop and Conger Wynekoop and Conger1 See also2) 
 

In the table below, we summarize a number of different approaches to running trials (Enquiry 
type) and highlight the strengths and weaknesses of the different approaches. 
 
 
TABLE 2. SUMMARY OF RESEARCH METHODS 

Enquiry Type  Purpose  Strengths  Weaknesses 

Interaction logging Tracking interaction 
frequency/ time  

Scales to large 
number of 
participants.  
Invisible to 
participants.  Shows 
patterns of use. 

Motivation for 
engagement or 
disengagement not 
captured (need 
observation/intervi
ews).  Privacy 
invasive. 

Experience sampling Samples non-
functional or 
ÍÏÔÉÖÁÔÉÏÎ ȬÉÎ 
ÃÏÎÔÅØÔȭ 

Provides data from 
the field without 
need for direct 
observation 

Participant 
inconvenience/ 
fatigue.  Reduced 
return rates. 

Follow up 
questionnaires 

Sample subjective 
user experience 

Scales to large 
number of 

Low completion 
rates (10% typical), 

                                                             
1 Wynekoop, J.L. and Conger, S.A.: A Review of Computer Aided Software Engineering Research 
Methods. In Proceedings of the IFIP TC8 WG 8.2 Working Conference on The Information Systems 
Research Arena of The 90's, Copenhagen, Denmark (1990) 
2 Jesper Kjeldskov, Connor Graham. A Review of Mobile HCI Research Methods Human-Computer 
Interaction with Mobile Devices and Services Volume 2795 of the series Lecture Notes in Computer 
Science pp 317-335 

http://link.springer.com/book/10.1007/b12029
http://link.springer.com/book/10.1007/b12029
http://link.springer.com/bookseries/558
http://link.springer.com/bookseries/558
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participants. depending on 
incentives.  Self-
report rather than 
objective measures.  
Needs careful design 
to balance. 

Ethnographic 
observation/intervi
ews 

Understand how 
technology fits with 
everyday life 

Rich qualitative data 
source.  Insight into 
appropriation and 
adoption of 
technologies. 

3ÍÁÌÌ ȬÎȭ ÄÕÅ ÔÏ 
resource limitations.  
Requires skilled 
practitioners.  
Participants are 
Á×ÁÒÅ ÔÈÅÙȭÒÅ 
observed. 

Focus groups Engage with specific 
stakeholder groups 

Lots of information 
in a short and cost 
effective way. 

3ÍÁÌÌ ȬÎȭȢ  -ÁÙ ÈÁÖÅ 
ȬÇÒÏÕÐ ÔÈÉÎËȭ ÅÆÆÅÃÔÓȢ  
Subjective and 
based on opinion 
rather than field 
observation or 
objective measures. 

Measuring 
application/service-
specific quantitative 
performance 
indicators 

Measuring how the 
evaluated 
software/applicatio
n/service is 
performing towards 
the designed specific 
goal. 

Direct data 
gathering 

Motivation and 
engagement subject 
to end user vageries 

 
Questions that should be considered in the evaluation and goals statement , which have a 
bearing on study, software and evaluation design include: 
ǒ What experience are we trying to measure?  For which stakeholders? 
ǒ How do we go about surveying or measuring this? 
ǒ Short or longitudinal evaluation/experiences? 
ǒ Do we need to track engagement?  Qualitative/quantitative metrics of engagement? 
ǒ What do we need to know about participants for our analysis/conclusions and how 

do we protect their privacy? 
ǒ Which parties are conducting the evaluation (are we relying on 3rd parties or self-

reporting)? 
ǒ Are we looking to measure statistically significant effects or improvements? 
ǒ Technology side evaluation. What aspect of the BigClouT technology platform is being 

evaluated and what is the methodology used for that evaluation. See section 
Ȱ4ÅÃÈÎÏÌÏÇÙ #ÏÍÐÏÎÅÎÔÓ ÁÎÄ ÒÅÓÅÁÒÃÈ ÏÕÔÃÏÍÅÓȱȩ  

ǒ 7ÈÅÎ ÄÏ ×Å ÍÅÁÓÕÒÅ ÕÓÅÒȭÓ ÅÖÁÌÕÁÔÉÏÎ ɉÅȢÇȢȟ ÓÁÔisfaction)?  
(probably both before and after the experiment, in order to compare the satisfaction 
of the end users) 
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 !ÌÓÏȟ ÒÅÌÁÔÅÄ ÔÏ ÔÈÉÓȟ ς ÅÖÁÌÕÁÔÉÏÎÓ ȰÂÅÆÏÒÅȱ ÁÎÄ ȰÁÆÔÅÒȱ ÎÅÅÄ ÔÏ ÂÅ ÔÈÅ ÓÁÍÅ 
evaluation in order to compare the results. Thus, we need to carefully design 
the evaluation before the actual experiment starts. 

 
Careful thought needs to be given to the evaluation methodology as it drives the overall way 
that the experiment will be designed and carried out. This requires that early planning is 
needed, even at the use-case stage so that the role of the use-case is clear in the overall 
evaluation. Failure to carry this out in the early phase of the project is likely to result in use-
cases and therefore experimental trials that are interesting in their own right, but provide no 
useful data on the value of the BigClouT technologies as a framework for smart city services 
and applications. 

3.4 Data gathering (technical) 
 
Key message: All trails should develop a data management plan  describing data that will be 
captured, its format and how it will be managed. Additionally, details of what data sets will be 
shared using the BigClouT data repository should be provided. 
 
The ethical issues of gathering data from and about users is discussed in the Ethics section 
(Above). This section is focused on the technical aspects of data gathering with a goal of 
ensuring that all project partners can access and use data. Since the exact nature of the trials 
is still under definition, this section provides some general guidelines. Once the trials have 
been specified, D4.2 will provide more concrete statements about the trial data gathering. 
 
7Å ÓÈÏÕÌÄ ÔÁËÅ ÃÁÒÅ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ȰÓÔÏÒÙ ÂÅÈÉÎÄ ÔÈÅ ÄÁÔÁȱ ÔÈÁÔ ×Å ÕÓÅȢ  Data is often 
partial and may be intentionally or unintentionally biased or selective. 
What data do we need in order to capture the effects of the trials or interventions? 
 
ǒ Types of data 

 Is this qualitative or quantitative data? 
 What scale of effect are we trying to observe and what is the size of the effect we 

are trying to measure? 
 Careful consideration needs to be made of the challenges of collecting data 

(especially qualitative interview or experience data) at scale? 
ǒ Format of data 

 Guidelines on types of data to be gathered, e.g. user data, usage data, technology 
performance data etc. 

 How to share data between partners/sites ɀ all projects should identify the data 
sets they will collect at the use-case and trial stage and should indicate how they 
will make those available to other project partners. 

 Data formats ɀ do we want to adopt some common data formats so we can easily 
share data, eg XML, JSON, others? A challenge in smart city projects are the 
bespoke formats of data, which makes comparability across trials and cities 
difficult.  Open data formats should be adopted, if possible.  We should be clear on 
what we need to compare across trials/cities. 

ǒ Management of data 
 Roles, keys and credential management for accessing data without violating 

ethics 
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 3ÕÇÇÅÓÔ ×Å ÃÒÅÁÔÅ Á ÄÁÔÁ ÍÁÎÁÇÅÍÅÎÔ ÐÌÁÎ ɉÉÆ ÔÈÁÔȭÓ ÎÏÔ ÉÎ ÔÈÉÓ ÄÏcument) so 
there is clarity on how we handle data/sensitive data for the project. 

ǒ Curating data after project end 
 The data management plan for each trial should specify how data is treated at the 

end of the project, including which data is disposed of, and which retained as a 
project output. 

 Data retention should be observant of recruitment protocol agreements, and the 
sensitivity of the data (e.g. only anonymised data is suitable for publication that 
does not reveal personally identifiable information) 

 Should we include a plan for after the project? 

 
The secure handling of data to minimise risk and privacy violations is also discussed in the 
ÄÏÃÕÍÅÎÔ Ȱ'ÕÉÄÅ ÔÏ ÓÅÃÕÒÅ ÄÁÔÁ ÓÔÏÒÁÇÅȱ ÐÒÏÖÉÄÅÄ ÁÓ !ÐÐÅÎÄÉØ τȢ  
 

3.5 Technology components and Research Outcomes 
 
Key Message: All projects should provide an indication of BigClouT technology components 
and infrastructure they plan to exercise in the trial and how this helps meet the 5 core objectives 
of the project. 
 
As discussed earlier (Sec 2.1), it is important to recognize that the BigClouT trials have a 
research goal. The research goal dictates the technology chosen to implement the trial, the 
design of the trial so that it generates the data needed to validate the hypothesis and the 
evaluation of the trial. As discussed in the evaluation methodology section (Sec 3.3) it is 
critical that all trials clearly identify their research goals, their methodology and their 
evaluation criteria. Part of that evaluation criteria is an evaluation of the use of the core 
BigClouT platform and its underlying technology component. 
 
Returning to the core objectives of the project: 
 
ǒ OBJ1. To build an interoperable architecture enabling data-driven IoT applications 
ǒ OBJ2. To enable self-awareness in smart city platform with programmability and 

dependability properties 
ǒ OBJ3. To provide libraries and tools for scalable knowledge extraction 
ǒ OBJ4. To design and assess, with citizen and end-user involvement, attractive smart 

city services  
ǒ OBJ5. Propose sustainable dissemination and exploitation plans and create an 

ecosystem of innovators (SMEs, startups, citizens, etc.) with realistic win-win 
business models 

Each trial should indicate which of core technology objectives it is exploring (Obj1-3) and 
which specific technologies it is using. 

ǒ During use case development it would be helpful to identify potential components 
exercised 

ǒ Projects should report on the experiences using technology components as part of the 
final trial analysis/report  
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4 Planned trials ɀ use of guidelines 

In this section we provide details of the initial planned trials of the four pilot cities of the 
project: Grenoble, Bristol, Fujisawa and Tsukuba, We outline how they have used the trial 
guidelines in this document for initial planning.  

4.1 Bristol  

1. Trial 1: Smart Energy Trial  

Å  
This trial is about exploiting "ÉÇ#ÌÏÕ4ȭÓ ÎÏÖÅÌ ÄÁÔÁ-adaptive machine learning techniques for 
predictive analysis and the power consumption of users. The trial will reuse the 
infrastructure installed by the European project REPLICATE3. 

The objective of the project is to make householders aware about different phenomenon, that 
ÏÔÈÅÒ×ÉÓÅ ×ÏÕÌÄ ÈÁÖÅ Á ÖÅÒÙ ÄÉÆÆÉÃÕÌÔ ÄÅÔÅÃÔÉÏÎ ÌÉËÅ ȬÔÈÅ ÐÈÁÎÔÏÍ ÌÏÁÄȭ ÁÌÓÏ ËÎÏ×Î ÁÓ 
ȬÖÁÍÐÉÒÅ ÐÏ×ÅÒȭȢ 4ÈÉÓ ÉÓ ÔÈÅ ÅÌÅÃÔÒÉÃÉÔÙ consumed by electronic and electrical appliances 
while they are switched off (but are designed to draw some power) or in a standby mode. 
This consumption may be of the order of 10% of the electrical energy used by a typical 
household. 

Saving electricity not only will affect the house holder pocket, but electricity is very often 
generated by combustion of hydrocarbons (oil, coal, gas) or other substances, which releases 
substantial amounts of carbon dioxide, implicated in global warming, and other pollutants 
such as sulphur dioxide, which produces acid rain, so at the same time the user is helping to 
take care of the planet. 

Ethics plan  

¶ Type of participants expected  
Å  

It is only available to owner occupier and privately rented properties within the Bristol City 
Council area and moreover the precondition is they had to join the Warm Up Bristol program.  

¶ Type of data to be collected  
 

Mainly Electric consumption and environmental data will be collected from the homes 
involved. No other type of Personal identifiable information will be collected. (TBC) 

¶ Ethical approvals  
 

The 5ÎÉÖÅÒÓÉÔÙȭÓ %ÔÈÉÃÓ 0ÏÌÉÃÙ ÁÎÄ Procedure4  governs the ethics of research across the 
University of Bristol. It applies to all staff, students and anyone else carrying out research 

                                                             
3 http://replicate -project.eu/   
4 http://www.bristol.ac.uk/media -library/sites/red/documents/research -governance/research_ethics_policy_v6_220515 FINAL.pdf  

https://en.wikipedia.org/wiki/Sleep_mode
http://www.bristol.ac.uk/media-library/sites/red/documents/research-governance/research_ethics_policy_v6_220515%20FINAL.pdf
http://replicate-project.eu/
http://www.bristol.ac.uk/media-library/sites/red/documents/research-governance/research_ethics_policy_v6_220515%20FINAL.pdf
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under the auspices of the University. All research that has ethical implications or involves 
human participants, their tissue and/or data must have an ethical review. 

¶ Details on the procedures and criteria that will be used to identify/recruit 
research participants.  

For recruitment of participant households we will utilise the existing Warm Up Bristol 
recruitment campaign with Involvement of KWMC (Knowle West Media Centre) to carry out 
targeted recruitment of one hundred and fifty  residential participant households clustered in 
the specified demonstration district. This will link into the citizen engagement and 

involvement actions.ΟThe process will consist of: Ο 

¶ Survey of properties. (Bristol Energy Service)Ο 
¶ Calculating cost of installations (Bristol Energy Service)Ο 
¶ KWMC Producing combined collaterals (subject to workshop)Ο 

 

Stakeholder engagement plan (Smart Energy)  

¶ Specify the minimum number of participants required for the trial  
REPLICATE will install at least 150 Home automation units in different houses around the 
city, so it can be said that 150 will be the minimum number  

¶ Specify the target mix of partic ipants (male/female, age, demographics)  
According to the REPLICATE project, Bristol will contract works via its Warm Up Bristol 
contractor framework in the retrofitting of 150 residential buildings in Easton and Lawrence 
Hill  Neighbourhood. 

It is not an individual personal experiment, because it is based on the occupants of the whole 

house and based on the demographic information provided by the city council5, we can 

estimate that: 

Å Age from 0 to 15:  25%  
Å Age from 16 to 64: 67% 
Å Age from 65 or older: 8% 

Related to the gender it can be said that the male/female distribution is around 50% 

¶ Identify mechanisms for recruiting participants. Discuss the recruitment channels 
and partners  

 
We are going to reuse the sensors from the REPLICATE project, so the participants will be the 
residents who have already signed up for the scheme and have collected relevant household 
information 6 

Å The process will consist of: 
¶ Survey of properties (Bristol Energy Service) 
¶ Calculating cost of installations (Bristol Energy Service) 

                                                             
5  https://www.bristol.gov.uk/documents/20182/33904/Mid -2015+Population+Estimates+for+Bristol+Local+Authority/7a8232da-
baa5-4be7-913b-ba2560f2b459  
6 https://warmupbristol.co.uk     

https://www.bristol.gov.uk/documents/20182/33904/Mid-2015+Population+Estimates+for+Bristol+Local+Authority/7a8232da-baa5-4be7-913b-ba2560f2b459
https://www.bristol.gov.uk/documents/20182/33904/Mid-2015+Population+Estimates+for+Bristol+Local+Authority/7a8232da-baa5-4be7-913b-ba2560f2b459
https://warmupbristol.co.uk/
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¶ KWMC (replicate specific products) Producing combined collaterals (subject to 
workshop) 

¶ Specify expectations for the participants, How many engagements, how often and 
for how long?  

Once the sensors have been deployed in the selected homes, no more interactions would be 
needed from the participants, because this research has been designed for to be a non-
intrusive pilot.   

¶ Identify the incentives for the users to participate  
5ÓÉÎÇ 2%0,)#!4%ȭÓ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȟ ÅØÐÌÏÉÔ "ÉÇ#ÌÏÕ4ȭÓ ÎÏÖÅÌ ÄÁÔÁ-adaptive machine learning 
techniques for predictive analysis to save money on their electric bill. 

Smart Energy trial is at the project proposal phase  

 

 

 

 

 

FIGURE 4. BRISTOL ENGAGEMENT PROCESS: TRIAL 1 

The initial engagement was during the ICT and energy demand management workshop 
involving Bristol City Council, University of Bristol and Bristol is Open, and thus we get the 
idea of merging Smart Energy with Smart Homes. 

The following steps were about involving KWMC, who had previously experience deploying 
sensors inside homes. 

During the following step, we were developing deeper the idea, until we arrived to the project 
proposal that it is still open, and it will grow with the project.  

Data Management plan (Smart Energy)  

We are starting the pilot design, but it is planned that the data will be stored in a dedicated 
FIWARE instance deployed inside the Bristol is Open cloud using different platform assets 

like short term historic7 so potentially it will be protected by OpenStack Keystone8. Data will 

be isolated from the internet by two firewalls and Public key cryptography9. 

Data will be available through the FIWARE version of the OMA NGSI 10 interface. It is a 

RESTful API via HTTP. Its purpose is to exchange context information10. 

                                                             
7 http://fiware -iot-stack.readthedocs.io/en/latest/sth/   
8 http://forge.fiware.org/plugins/mediawiki/wiki/fiware/index.php/OpenStack_Keystone   
9 https://en.wikipedia.org/wiki/Public -key_cryptography  
10https://forge.fiware.org/plugins/mediawiki/wiki/fiware/index.php/FI -WARE_NGSI-10_Open_RESTful_API_Specification  

http://fiware-iot-stack.readthedocs.io/en/latest/sth/
http://forge.fiware.org/plugins/mediawiki/wiki/fiware/index.php/OpenStack_Keystone
https://en.wikipedia.org/wiki/Public-key_cryptography
https://forge.fiware.org/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_NGSI-10_Open_RESTful_API_Specification
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2. Trial 2 : Mobility Prediction  

¶ Synopsys of trial  
Bristol Is Open (BIO) together with University of Bristol High Performance Network Group 
will deploy the use case of using Data Analysis to extract the citizen mobility pattern in a 
smart city environment. Flows of monitoring data will be processed in a real-time, streaming 
manner to ensure low latency analytics. 

¶ Type of participants expected  
Mainly, the participants that we expect are citizens which usually walk around the harbour. 

¶ Type of data to be collected  
We are going to collect MAC address, the position of the participants and the timestamp of 
each one of these measures. We are aware that it is confidential information, so the mac 
addresses will be hashed directly at the sniffer device.  

¶ Ethical approvals  
The UÎÉÖÅÒÓÉÔÙȭÓ %ÔÈÉÃÓ 0ÏÌÉÃÙ ÁÎÄ 0ÒÏÃÅÄÕÒÅ governs the ethics of research across the 
University of Bristol. It applies to all staff, students and anyone else carrying out research 
under the auspices of the University. All research that has ethical implications or involves 
human participants, their tissue and/or data must have an ethical review. 

¶ Procedures for participant information  

We have been checking deeper into the use case. According to several reference sources111213, 
MAC address is not considered as PersoÎÁÌ ÉÄÅÎÔÉÆÉÁÂÌÅ ÉÎÆÏÒÍÁÔÉÏÎ ÐÒÏÖÉÄÅÄ ×Å ÄÏÎȭÔ ÌÉÎË ÉÔ 
×ÉÔÈ ÁÎÙ ÏÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ɉÐÈÏÎÅȟ ÎÁÍÅȟ ÓÅØȟ ÁÇÅ ȣȢɊȢ )Î ÔÈÁÔ ÃÁÓÅȟ ×Å ÁÒÅ ÎÏÔ ÒÅÑÕÉÒÅÄ ÔÏ 
ask for approval to the participants to get involved in.  

From Bristol is Open and University perspective, we want to be transparent with the citizens 
and explain clearly what is the proposal for retrieving data and how we are going to use it. 
We are still working on the best way of communicating to the citizens. 

 

Required Data for Stakeholder plan (Mobility Pred iction)  

¶ Specify the minimum number of participants required for the trial  
 

!ÒÏÕÎÄ ρπππ -!# ÁÄÄÒÅÓÓ ÓÈÏÕÌÄ ÂÅ ÅÎÏÕÇÈ ÉÎ ÏÒÄÅÒ ÔÏ ÃÈÁÒÁÃÔÅÒÉÚÅ ÔÈÅ Ȱ(ÏÔ 0ÁÔÈÓȱ 

¶ Specify the target mix of participants (male/female, age, demographics)  
According to the Bristol City Council demographic research about the neighbourhood of BS1 
(Bristol city centre and Redcliffe) the whole population of BS1 is 2545 persons14: 

                                                             
11 https://fpf.org/2014/03/27/mac -addresses-and-de-identificatio n/   
12 http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6525606&tag=1  
13  https:// 7suite.com/2016/09/what -is-pii -personal-data  
14 https://www.bristol.gov.uk/statistics -census-information/the -population-of-bristol   

https://fpf.org/2014/03/27/mac-addresses-and-de-identification/
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6525606&tag=1
https://7suite.com/2016/09/what-is-pii-personal-data
https://www.bristol.gov.uk/statistics-census-information/the-population-of-bristol
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¶ Less than 18 years old: 12% 
¶ Between 18 and 65 years old: 81% 
¶ More than 65: 7% 

 
 The female population is around 47% and the male is 53% 

¶ Identify the incentives for the users to participate  
Users will benefit if they know the real time and the historical records about the number of 
people that use their route. Users could for example, decide the place to have lunch if they 
ÄÏÎȭÔ ÈÁÖÅ ÔÉÍÅ ÏÒ ÃÈÏÏÓÅ ÔÈÅ ÓÈÏÒÔÅÒ ÒÏÕÔÅ ÉÎ ÔÈÅÉÒ ×ÁÙ ÔÏ ÔÈÅ ÏÆÆÉÃÅȢ 

Institutions based on serving the citizens, like the city council (i.e. planning the road 
maintenance in off peak times) or the waste collection service, could use this data for 
improving their services (i.e. adapting the street sweepers and cleaners hours), which will 
improve the citizen life. 

Mobility Pr ediction trial is  at the project proposal phase :  

 

 

 

  

FIGURE 5. BRISTOL ENGAGEMENT PROCESS: TRIAL 2 

 

Data Management plan (Mobility Prediction)  

We are starting the pilot design, it is planned that the last value of the data will be stored in a 
dedicated FIWARE instance deployed inside the Bristol is Open cloud, potentially it will be 
secured by OpenStack Keystone15. Anonymization (i.e. hashing) will be done during data 
acquisition, to protect it.  Data will be isolated from the internet by two firewalls and Public 
key cryptography16.  

Data will be available through a FI-WARE version of the OMA NGSI 10 interface. It is a RESTful 
API via HTTP. Its purpose is to exchange context information17. 

 

                                                             
 
15 http://forge.fiware.org/plugins/mediawiki/wiki/fiware/index.php/OpenStack_Keystone  
16 https://en.wikipedia.org/wiki/Public -key_cryptography 
17 https://forge.fiware.org/plugins/mediawiki/wiki/fiware/index.php/FI -WARE_NGSI-10_Open_RESTful_API_Specification 
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4.2 Grenoble 

3. Tri al 1: Impact of business events to city local economy 

Synopsis of Trial  

Grenoble-Alpes Métropole hosts several large events, trade shows and fairs every year in its 
Alpexpo exhibition centre. In the future, it would like to host an increasing number of events 
in order to boost the attractiveness of the area and in turn to boost economic development. 

Currently, there is no way for the Métropole to measure the economic impact of these events 
- for example - the use of hotels, shops, restaurants & transport ɀ by the people attending 
these events. 

The Métropole would like to develop a tool that allows this monitoring to take place. 

In turn, these results would be used to better attribute public resources to improve public 
services for the visitors (transportation, tourism, etc.). 

Ethics Plan 

Grenoble-Alpes Métropole has been consulting with legal experts, subcontracted to assist the 
European partners of this project in order to ensure that the ethics requirements are adhered 
to. Two meetings  have already been taken place to exchange about the planned use cases 
with the legal experts in order to adequately cover requirements in terms of ethics. Details 
will be presented in the Deliverable 7.1. 

Type of participant  

This use case is particularly targeting the visitors coming to participate a specific event or fair 

organised in the city. He/she expects to have a good experience during his/her stay in the city 

with a maximum amount of services, information  and recommendation provided in terms of 

transportation, tourism, social events, etc.  

Type of data to be collected  

In return of provided services, we expect to be able to monitor some behaviour from the 

participant, such as the transportation mode used, restaurants and shops visited, amount of 

money spent during the stay, etc. in a complete anonymised or user controlled way. The user 

will be using a mobile applications, which will be in interaction with its surrounding 

environment composed of sensors, actuators and other devices. 

4ÈÅ ÎÅÅÄ ÔÏ ÆÏÒ ÁÎÏÎÙÍÉÔÙ ÉÓ ÖÅÒÙ ÉÍÐÏÒÔÁÎÔ ÃÏÎÃÅÒÎÉÎÇ ÉÎÆÏÒÍÁÔÉÏÎ ÒÅÇÁÒÄÉÎÇ ÉÎÄÉÖÉÄÕÁÌÓȭ 
movements and spending. It is therefore paramount to have a critical mass of participants in 
order for the results to be anonymised. 
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Stakeholder involvement  

A number of stakeholders have been identified and contacted regarding this use case as listed 
in the table below: 

TABLE 3. LIST OF POTENTIAL STAKEHOLDERS FOR GRENOBLE TRIAL 1  

 

Alpexpo Exhibition Center 

Composed of modular imbricated and 
interconnected spaces, 2 congress centres, 1 
concert hall and 2 exhibition halls, Alpexpo is 
the main event complex in Grenoble. 
Approximately 70 different events (of various 
sizes, attracting varying different attendees) 
are organised in Alpexpo every year. Of these, 
10 can be classified as international events. A 
meeting already organised with Alpexpo on 
December 2016, in which Alpexpo expressed its 
high interest for the project use cases. 

 

 

Grenoble World Trade Center 

Part of the World Trade Center Association 

ɉ74#!Ɋȟ 'ÒÅÎÏÂÌÅȭÓ 74# ÈÁÓ 2 500 m² of 
space for hosting international events just 
next to the Grenoble main train station.  

WTC Grenoble organises many international 
events along the year  and ready to collaborate. 
WTC has an  event management system that can 
already provide us useful information about the 
congress participants. 

 

Maison Minatec exhibition center & 

Insight Outside (events management company) 

Maison MINATEC hosts 1,000 sq. m of 

dedicated special-events space, including 

an amphitheater, meeting rooms, and 

reception areas. Located near the railway 

station and tram stop, Maison MINATEC 

has the necessary facilities for 

accommodating some 40,000 annual 

visitors at the heart of its high-tech 

MINATEC innovation campus.  

Maison Minatec is located inside of the facilities 

of CEA and managed by Insight Outside, 

company in charge of organising events. 

Several meetings took place with those 

stakeholders that show high interest to project 

results. 


















































































