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Abstract

This report presents an overview of the implementation of DAIAD’s Trial A, which took place in Alicante from
1'March 2016 to 28" February 2017, with the participation of 102 households (293 consumers). The purpose
of Trial A was to evaluate and validate DAIAD technologies in a top-down perspective, with DAIAD being offered
as a service from the local water utility (AMAEM).
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Executive summary

This report presents an overview of the implementation of DAIAD’s Trial A, which took place in Alicante from
15U March 2016 to 28" February 2017, with the participation of 102 households (293 consumers). The purpose
of this report is to document the implementation and evolution of Trial A across its various phases, present
all technical issues raised from DAIAD users (consumers and stakeholders), and report all anecdotal and
informal information collected from the Consortium. As such, this report serves two goals. First, serve as a
basis for the evaluation and validation of the complete DAIAD system which will be provided in Deliverable
D7.3 ‘Trials Evaluation and Social Experiment Results’. Second, assist researchers and water sector
practitioners in understanding the scope and context of our experimental study, in order to complete their
background knowledge or implement similar large-scale studies.

The purpose of Trial A was to evaluate and validate DAIAD technologies in a top-down perspective, with DAIAD
being offered as a service from the local water utility (AMAEM), with participants having access both to their
SWM data, and one or more amphiro b1 devices. Consequently, in Trial A we attempted to replicate for
participants the experience of DAIAD being offered as a new service from their water utility, as well as enable
AMAEM'’s experts to use DAIAD for water demand management. Towards this, AMAEM was portrayed as the
system owner, requesting from its customers to assist in evaluating a new service before its roll-out across
the entire population. Further, AMAEM handled all local communication activities and provided support
services through its standard Helpdesk.

The Trial comprised five (5) consecutive treatment phases for the participating population spanning eight (8)
months, as well as four (4) months as leeway to account for unforeseen delays. Phase 1 focused on validating
the proper installation of the DAIAD system and collecting adequate baseline water consumption data for all
participants. Phase 2 compared the effectiveness of analytical vs. real-time feedback. In Phase 3, all
participants gained access to the entire DAIAD functionality, with the exception of social comparisons. In Phase
4, we established a control group and provided the remaining consumers access with to social comparisons.
Finally, in Phase 5 all consumers gained complete access to the DAIAD system.

The implementation and progress of the Trial was monitored by the Consortium through the DAIAD system
itself. All requests for support and reported issues, as well as the subsequent corrective actions were compiled
on a daily basis. The above information was analyzed and compiled on a monthly basis in the form of an
internal Monthly Reports, which were distributed amongst all Consortium members. These reports served as
a basis for the current document, and supported executive decisions regarding the implementation of the
Trial. Anumber of adjustments in the timing of the various phases in response to delays and anticipated risks
were performed throughout the Trial, validating our decision to budget a priori the extra four months.

Overall, we consider Trial Ato be extremely successful across all of its aspects, with AMAEM being responsible
to the greatest degree for this outcome. The level of AMAEM’s commitment to the Trial is indicative both for its
excellence as a water steward, as well as its strong belief regarding the potential impact of DAIAD. To the best
of our knowledge, Trial Ais the largest study of its kind in terms of duration and population, generating critical
data and knowledge both the project and the research community at large.
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Abbreviations and Acronyms

BT Bluetooth

ICT Information and Communication Technologies
KPI Key Performance Indicator

LCD Liquid Crystal Display

0S Operating System

S/N Serial Number

SWM Smart Water Meter
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1. Introduction

This report presents the progress of DAIAD's Trial A, which took place in Alicante from 15t March 2016 to 28"
February 2017, with the participation of 102 households (293 consumers). The purpose of this report is to
document the implementation and evolution of Trial A across its various phases and present all technical
issues raised from DAIAD users (consumers and stakeholders). As such, this report serves two goals. First,
support the evaluation and validation of the complete DAIAD system which will be provided in Deliverable
D7.3 ‘Trials Evaluation and Social Experiment Results’. Second, assist researchers and water sector
practitioners in understanding the scope and context of our experimental study, in order to complete their
background knowledge or implement similar large-scale studies.

The remainder of this document is structured as follows.

In Section 2 we elaborate on the design of our experimental study, providing background information about
the scope and goals of the Trial, the recruiting process and demographics of participants, as well as the
instruments applied to monitor the pilot, collect issues/feedback and provide support.

In Section 3 we present the progress of the Trial during its 12month duration. Our presentation is organized
on a quarterly basis, aiming to convey to the reader the actual evolution of the Trial in response to the
challenges we confronted. For each quarter we provide a comprehensive list of all issues reported by the Trial
participants, presenting for each one the troubleshooting and corrective steps we took. The diversity of the
issues was astounding, yet anticipated, ranging from naive to challenging, and confirmed the representative
nature of our study group. Further, we provide the evolution of select KPIs throughout the duration of the
Trial, highlighting select time periods and events of particular interest.
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¢. Preparation Activities

The preparation activities to ensure the successful implementation of Trial A were performed in the context
of Task 7.1 and begun already from M3 of the project, comprising a series of intertwined technical,
communication, and organizational activities supported by all partners.

The purpose of Trial A was to evaluate and validate DAIAD technologies in a top-down perspective, with DAIAD
being offered as a service from the local water utility (AMAEM), with consumers having access both to their
SWM data, and one or more amphiro b1 devices. Consequently, in Trial A we attempted to replicate for
consumers the experience of DAIAD being offered as a new service from their water utility, as well as enable
AMAEM'’s experts to use DAIAD for water demand management. Towards this, AMAEM was portrayed as the
system owner, requesting from its customers to assist in evaluating a new service before its roll-out across
the entire population. Further, AMAEM handled all local communication activities and provided support
services through its standard Helpdesk.

Preparation activities focused on delivering all material and processes required for the recruiting, training,
support, and interaction with the pilot participants. In summary, this included: (a) invitations (printed,
electronic) explainingin simple terms to scope of the pilot, means of participation, requirements, and process
for expressing their interest (see daiad.eu/join), (b) pre-surveys (web-based) based on which the participants
were selected (e.g. demographics, household characteristics), () the process for distributing and initializing the
equipment (installation instructions), (d) the discrete phases of the pilot and specific goals for testing DAIAD
components against a control group, (e) periodic surveys (web-based) for collecting feedback and insights
from the participants, and (f) support instruments for addressing potential technical problems.

In the following sections we present the design of our experimental study, providing background information
about the recruiting process and demographics of participants, as well as the instruments applied to monitor
the pilot, collect issues/feedback and provide support.

¢.1. Participant recruiting

Participation in the Trial was open in a voluntary basis for all AMAEM customers located in the City of Alicante
that were served by a SWM (~100K households) and satisfied the minimum technical requirements of the
Trial (see Annex 2 — Trial Guides).

The recruiting process begun in M16 with the goal of establishing a representative panel of 100 households.
Volunteers were invited to join Trial A and express their interest, following an extensive communication
campaign with focused dissemination and demonstration actions. Among others, these involved coverage from
mass media (radio, TV), social media, participation in local events, demonstrations of the DAIAD system,
meetings with local stakeholders (local utilities, NGOs/Citizen Associations, local government), preparation
and distribution of advertising material, mail & email campaigns (within the periodic water bills), as well as
specific-purpose sections in our web-site (daiad.eu/join, daiad.eu/es). After evaluating the expressions of
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interest from volunteers, our final Trial participants were selected and contacted via AMAEM, ensuring the
selection of an unbiased and representative population. The DAIAD system was shipped, distributed, and
installed by trial participants, confirming its proper deployment by each participant after successfully receiving
water consumption data.

In the following section we present the above activities in more detail.

2.1.1. Expression of interest

Applications for pilot participants have been publicly available in a specific section of our web-site:
www.daiad.eu/join. This section included links to the web survey where volunteers can register as pilot
participants, as well as links to two guides (short, long) in Spanish, in which the DAIAD project, the scope of
the Trial and means for participation were presented in detail. The guides are provided in Annex 2 — Trial
Guides.

The web survey (Google Forms) aimed to ensure that the basic technical requirements for DAIAD were satisfied
from interested volunteers (e.g. mobile phone, internet access), as well as facilitate the Consortium into
selecting an unbiased and representative sample of the population during the final selection of volunteers.
The survey questions are provided in Annex | — Survey for expression of interest.

The open call inviting consumers to express their interest has been extensively disseminated by AMAEM
through multiple channels in the context of WP7 (e.g. social media, media coverage, open events, school visits,
meetings with local stakeholders). We have been monitoring the progress of registrations on a daily basis since
M20, adjusting our communication actions accordingly. Towards this:

e AMAEM has made extensive use of its established channels of communication to disseminate the
objectives of the Trial in mainstream media. This includes local TV, national/local newspapers and
radio. Moreover, 10,000 leaflets have been distributed and 12,000 emails have been sent to AMAEM
customers, bundled with the printed and electronic water invoices respectively. These served to
inform AMAEM customers about the project, and invite participation in the Trial. Further AMAEM
engaged local stakeholder groups interested in the Trial, including NGO “ASAFAN” who works to
defend the interest of large families, and the Volunteer group in favor of environment “GEA”.

e A new Spanish version of the DAIAD web site has been prepared under www.daiad.eu/es/. This has
been deemed necessary by the Consortium in order to enlarge the targeted population in Alicante
and enable all local citizens to be informed about the Trial in their native language. The web site
includes key information about the DAIAD project, its planned impact, the local Trial, as well as the
role of AMAEM. Qverall, it has been extremely well received by the local population, and has been
used in all dissemination actions in the area.

Our recruiting goal was reached by M22 (162 registrations), but we opted to maintain registrations open till
M28 (229 registrations) in order to further enlarge the potential pool of participants. This was deemed
necessary to allow us more flexibility in forming and maintaining a representative panel throughout the
duration of the Trial.
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2.1.2. Participant selection

Starting from M20, the Consortium begun evaluating expressions of interest and initiated the selection of the
participants to be accepted in Trial A. All steps of the process were performed periodically until the Trial
positions have been filled. In summary:

o Weremoved applications which did not cover the minimum technical requirements of the system, as
well as applicants that were not served by a SWM.

e The participant short-list was distributed amongst the Consortium (including the survey responses) for
another round of filtering aiming to ensure the representative nature of our panel. Consequently, and
depending on the already filled positions, we gave priority to consumers with specific demographic
criteria (e.g. large families, low income households).

e Fach selected participant was contacted by email and was instructed to complete within 1 week an
additional survey available in Annex 3 — Trial Pre-survey. The purpose of the survey was to (a) confirm
the contact details of the participant, and (b) collect additional information about the household and
its water consumption behavior. If the participant failed to reply, two follow-up emails were sent,
after which the participant was removed from the short-list.

e Upon successful completion of the survey, each participant received an email confirming her official
inclusion in the Trial, with instructions regarding the subsequent distribution of the DAIAD system.

e Finally, the participant was added in our white-list (thus allowing her to Sign Up) and her SWM data
were integrated in the system.

2.1.3. Equipment distribution

All selected participants were notified by email that they could pick-up the DAIAD hardware (amphiro b1)
from AMAEM's offices. During their visit, AMAEM personnel validated their contact details, kept track of the
distribution progress (participant and device S/N), provided a small demo of the system, and answered to any
questions the participants had. The majority of participants received the equipment in this manner, with a
few exceptions (e.g. incompatible working hours) where the equipment was handed out by AMAEM personnel
to the participant’s household. In cases where the participant failed to pick-up or receive the equipment, she
was removed from the Trial and replaced with another participant from our pool of candidates.

Each package included a small leaflet in Spanish with instructions on how to install the DAIAD hardware and
install the DAIAD software (Annex 4 — Installation instructions). The system’s installation and initialization was
monitored remotely through the DAIAD system (see Section 2.3) on a daily basis, with AMAEM Helpdesk
contacting consumers by email in case of delays and providing support to any issues the participants
experienced.

¢.1.4. Drop-outs

Since participation in the Trial was voluntary, participants had the option of opting-out of the Trial at any
given time (drop-outs). Participants were requested to simply notify us in such cases, informing them in
advance that they only had to return their equipment. Only three (3) consumers decided to be removed for
the Trial for personal reasons, which returned their equipment and were replaced with another applicant
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from our pool of candidates. Further, we have been monitoring the system’s use for all participants and
contacted users with no activity for more than one week. At all cases the participants were experiencing either
a technical problem, or were away for vacations, and begun to properly use the system following our
communication.

2.1.5. In numbers

The final synthesis of the Trial A panel is presented in the following tables and figures. The following
terminology and conventions are used in the presentation that follows:

o Volunteer. Each Volunteer is an individual that has expressed her interest to join Trial A (see Section
2.1.1).

e Participant. Each Participant is a volunteer that has successfully joined Trial A and remained in the
Trial for its entire duration. No two Participants are from the same Household (see below), hence
each Participant represents a unique household.

o Drop-out. Each drop-out is a Participant that has been voluntarily removed from Trial A at any point
of its duration. All instances and reasons for a drop-out are documented in the Issues sub-sections
of Section 3.

o Consumers. Includes all household members of all Participants. We consider all Consumers as users
of the DAIAD system, as they are exposed to the system’s interventions. For each household we have
documented its exact number of members, age groups, and sex of its members.

102

293

Table 1: Summary of Trial A Panel

2.1.6. Participant statistics

In the following figures we present select statistics for our Participants and Consumers based on the two
surveys completed before the start of the Trial (Section Annex | — Survey for expression of interest, Annex 3
— Trial Pre-survey).

Participant Sex Participant Age

45
40
35

= 30

£ 25

g2

z 15 u Frequency
10
5
0

10 20 30 40 50 60 70 80  More
= Male = Female Bin
Figure 1: Participant sex Figure 2: Participant age
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Participant Education
2%

Figure 3: Participant education

Mobile phone 0S

w Educacion Primaria Obligatoria
= Educacion Secundaria Obligatoria

= Bachillerato o Ciclo Formativo Grado
Medio

= Graduado o Ciclo Formativo Grado
Superior

= Méster

= Doctorado

= {05 = Android

Figure 4: Participant mobile phone 0S (main device)

Participant Income

: <15K
>60K 8%
L15% —

Household size (sq.m)

| 15K-20K |
)|

Figure 6: Participant household size (in square meters)
Figure 5: Participant gross income

b1 devices

Household members

4
27%

m One = Two

Figure 7: Number of b1 devices installed per household Figure 8 Number of Household members

Consumer sex Consumer Adults vs. Minors

u Females = Males = Minors = Adults

Figure 9: Consurmer sex Figure 10: Consumer adults and minors
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2.2. Trial phases

Trial A comprised five (5) individual treatment phases, with each one focusing on collecting baseline water
consumption data or evaluating a specific subset of the system’s interventions. The phases and the overall
experimental design of the Trial was established in M15, with the aim to maximize the studied interventions
and insights, without however over-taxing the Trial panel with frequent changes in the DAIAD applications.
Overall, the following considerations influenced the design of the treatment phases, as well as their
implementation:

Real-world operation. Trial A studies the application of the DAIAD system in a top-down perspective,
i.e. as a new service provided by the local water utility to its customers. As such, these conditions
need to be respected at all phases of the Trial. Consequently, in Trial A we aimed to replicate for
consumers the experience of DAIAD being offered as a new service from their water utility, as well as
enable AMAEM's experts to use DAIAD for water demand management. Towards this, AMAEM was
portrayed as the system owner, requesting from its customers to assist in evaluating a new service
before its roll-out across the entire population. Further, AMAEM handled all local communication
activities and provided support services through its standard Helpdesk.

Streamline participation. The participation in a 12month Trial can be especially challenging, requiring
a small, yet critical level of commitment from its users. Since the participants of Trial A are volunteers,
i.e. actual consumers of AMAEM with diverse demographics and technical knowhow, it was imperative
that we provided in advance full transparency over their required involvement, while also keeping their
overheard to the absolute minimum. Towards this, the treatment phases and the required involvement
of each participant were established and communicated to candidates before the recruiting process
begun (see Annex 2 — Trial Guides). In addition, during the first and more challenging phases of the
Trial (when participants installed, were acquainted, or did not yet have full access to the applications)
participants were notified via in-app and email notifications (see Annex 5 — Mode management
notifications) regarding any substantial changes in the application and its functionality, before it took
place.

Avoid bias. The interventions that would be tested at later phases of the Trial, needed to remain
hidden from participants. This significant detail is unfortunately neglected in other studies and work,
contaminating the target/control groups of the study, and thus introducing bias that warrants any
validation results void. Towards this, interventions throughout the duration of the Trial were either
completely hidden from participants (appearing only in a hidden debug mode), or introduced through
standard app updates. In addition, the design artifacts for these interventions, relevant source code,
and documentation, remained private until the corresponding treatment phase ended. Finally,
improvements in the already published interventions and major Ul changes were not rolled-out to
participants, until after the official end of the Trial.
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2.2.1. Phase 1

Phase 1 is focused on validating the proper installation of the DAIAD system and collecting baseline water
consumption data, without providing any interventions to participants. Consequently, it allows us to capture
the typical water consumption behavior of participants and use this data to discover any changes in water
consumption habits at later stages of the Trial. Understandably, it is the most critical phase of the Trial for a
number of reasons. First, participants will be completely unfamiliar with the system and its components, thus
a learning period is expected. Given the diversity of our panel, this can be very steep for certain individuals
(e.g. low familiarity with ICT, older members). Second, a number of technical issues are expected to appear
in the real-world, as it is the norm for any ICT system when entering a real-world beta evaluation. Finally,
potential failure to collect accurate and representative baseline shower consumption data from the b1 device
(SWM data are available from AMAEM's smart metering infrastructure), means that assessing the effectiveness of
the system to induce sustainable changes in shower consumption behavior will not be possible.

In summary, this is the experience of our participants during this Phase:

e The participant has received one or more amphiro b1 devices (for households with more than one
showers) and an email inviting her to install the system using the provided instructions (see Annex 4
— Installation instructions).

o The participant installs the b1 devices, downloads the DAIAD application, and follows a wizard (i.e.
guide by guide steps) presented during Sign Up.

o After completing the process, the LCD displays of the amphiro devices remain inactive (i.e. no real-
time/in-situ interventions are provided). Further, the mobile application only presents a message
informing the participant that the system is in ‘Learning mode’, thus similarly providing no
interventions.

e The participant is requested to just continue with their typical every day activities. In the background,
the amphiro b1 devices store any shower events taking place transmitting them via the mobile
application when in vicinity, and then back to our monitoring services. Similarly, the total water use
of the household is collected from its installed SWM, retrieved from AMAEM’S smart metering
infrastructure, and stored in the DAIAD system.

2.2.2. Phase ?

Phase 2 is focused on comparing the effectiveness of analytical vs. real-time feedback. Our Trial panel is
divided into two (2) sub-groups, with each one gaining access to either our analytical or real-time
interventions. Real-time interventions are provided by the amphiro b1 devices, and analytical interventions
are provided by DAIAD’s mobile application. It is important to mention that this is the point in time during
which participants actually obtain their first experience into the actual interventions of the DAIAD system, seeing
it working for the first time.

In summary, this is the experience of our participants during this Phase:

e Fach participant receives an email (see Annex 5 — Mode management notifications) informing her
that the Learning period is complete, and that she now has access to the DAIAD system.
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If the participantis a member of the ‘Analytical’ group, the next time she opens her mobile application
a message informs her the mobile application is now active and that the LCD display of the amphiro
b1 will remain inactive.

o The amphiro b1 device continues to store all shower events taking place transmitting them
via the mobile application when in vicinity, and then back to our monitoring services.

o The mobile application presents analytical interventions using data from the smart water
meter and the amphiro b1 data received.

If the participant is a member of the ‘Real-time’ group, she is requested to have her mobile device
near the shower (3-5 meters) next time she takes a shower (and repeat this process for all b1 devices
installed). The LCD of the amphiro b1 will turn on, while her mobile application will remain inactive.

o The amphiro b1 device presents in real-time interventions about the current shower. Further,
it stores all shower events taking place transmitting them via the mobile application when in
vicinity, and then back to our monitoring services.

o The mobile application presents a message informing her that it will remain inactive for a few
weeks.

2.2.3. Phase 3

In this phase all participants gain access to both analytical and real-time interventions, with the exception of
social comparisons. This means that the LCD of the b1 device and the mobile application will become active
for all participants. As such, it allows us to compare study how water consumption habits are affected by the
simultaneous delivery of both types of interventions, and evaluate the preferences of users.

In summary, this is the experience of our participants during this Phase:

Each participant receives an email (see Annex 5 — Mode management notifications) informing her
that she now has full access to the DAIAD system.

If the participant was a member of the “Analytical’ group, she is requested to have her mobile device
near the shower (3-5 meters) next time she takes a shower (and repeat this process for all b1 devices
installed). The LCD of the amphiro b1 will turn on.

If the participant was a member of the ‘Real-time” group, the next time she opens her mobile
application a message informs her the mobile application is now active.

For all participants:

o The amphiro b1 device presents in real-time interventions about the current shower. Further,
it stores all shower events taking place transmitting them via the mobile application when in
vicinity, and then back to our monitoring services.

o The mobile application presents analytical interventions using data from the smart water
meter and the amphiro b1 data received.
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2.2.4. Phase 4

This phase focuses on studying the effects of social comparisons regarding water consumption, and covers all
analytical interventions comparing the user's water use (actual and ranking) against similar households,
neighboring households, or an entire city. Our Trial panel is divided into two (2) sub-groups, with the first
gaining access to these type of analytical interventions through their mobile application, while the second
serving as the control group (/.e. not having access to these interventions).

In summary, this is the experience of our participants during this Phase:

e The treatment group receives an in-app notification (i.e. ‘Alert’) informing them that a new section of
the app has been enabled. From this point on, participants have access to the social comparisons.

e The control group is not contacted, nor gains access to additional functionality.

2.2.5. Phase 5

In this last phase, the control group of Phase 4 also gains access to social comparisons, hence the entire
population of our study has access to the entire functionality of DAIAD. This phase allows us to evaluate the
retention of water savings when exposed to interventions in a prolonged time-frame.

¢.3. Monitoring

The activity of all Trial participants, from the sign-up process to the actual system operation, was remotely
monitored by the Consortium through a proprietary Web-based monitoring environment integrated in the
DAIAD system. These services have been developed with a dual purpose; assist us in monitoring the Trial and
facilitate any future custom study by water utilities employing the DAIAD system.

In summary, the DAIAD’s monitoring environment provides the following facilities:

e Mode Management. The service provides fine-grained remote control and monitoring services over
the mode of the system, per individual user. As such, it enables the assignment of each participant to
a specific Trial Phase after examining the status (e.g. Phase duration, collected data, activity) of each
participant. Additional services include searching and filtering (user, group, Phase), accessing system
logs for a specific user (e.g. to troubleshoot or accurately monitor the transition between phases), as well
as links to the detailed User’s Activity (see below).
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Figure 12: Detailed application logs

e Trial Activity. The service provides a high level overview regarding the progress of the entire Trial and
its Phases. In summary, it offers a real-time status over the current Phase of all participants, search
facilities for a specific user (based on name, surname, email, SWM ID), visualization services for a user’s
water consumption (SWM and amphiro b1 devices), as well as download services for all water
consumption data (SWM and amphiro b1 devices) for a specific user in csv format. The latter is
particularly important, as it allows us to easily monitor extractions during the installation steps,
ensure the device operates within its working parameters, and identify potential communication or
operation issues.
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Figure 13: Trial activity

e User Activity. This services provides access to the complete information the system has for an
individual user. This includes her profile (e.g. name, surname, email, address, gender, age, mobile
phone/tablet 0S), the groups she belongs to (e.g. age, household size, number of members), the
available data sources (i.e. SWM and one or more amphiro b1 devices) with additional information
for each one (e.g. device ID, last measurement, application mode, last communication), and finally
an overview of her water consumption (SWM, amphiro b1) for the last 30 days.

sutuemain

Figure 14: User activity

e Trial Reports. This service generates automatically all KPIs regarding the progress of the Trial on a
monthly basis, facilitating the preparation of our internal Monthly Reports.
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3. Trial Implementation and Evolution

Trial A officially started on 15" March 2016 (M25), after a one-year period of preparation and participant
recruiting. In the following sections we present the evolution of the Trial on a quarterly basis, based on the
internal Monthly Reports prepared by the Consortium during the actual implementation of the Trial. First, we
briefly present our original planning for the timeline of the Trial established in M15. In the following sub-
sections, we present for each quarter a summary of the Trial’s progress, the targeting of the reference period,
all technical issues reported and the corresponding corrective actions, an overview of our KPIs, as well as any
anticipated risks for the following quarter.

3.1. Original Planning
The Trial comprised five (5) treatment phases for the participating population spanning nine (9) months, as

well as three (3) months as leeway to account for unforeseen delays. The planning of the Trial was established
on M15 and served as our guideline for all relevant technical, organizational, and communication tasks.

Phase 1 Phase 2 Phase 3 Phase 4

Figure 16: Trial Original Timeline

Our original decision for a 12month duration of the Trial was necessitated by the strong seasonal nature of
water consumption. As extensively documented in the literature, domestic water use is affected by a number
of factors, such as temperature, precipitation, holidays, etc. This critical detail is all too often neglected in
similar studies, leading to wrong results which cannot be reproduced and thus applied in practice. For
example, a study of water consumption beginning in the month of September and lasting for 3 months, is
guaranteed to reveal strong reductions in water use (20%-30%).
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Figure 17: Seasonal effect in consumption (Y axes: daily average consumption in liters; X axes: days starting
Jfrom September 1 2015)

In Figure 17 we present the average water use of our Trial A Panel for Sep-Oct 2015 (blue line), i.e., before
the Trial has started and well before participants were even recruited. As it is apparent, had our Trial begun
in September, then we would observe a 22% reduction in water use, which is attributed entirely to the
seasonal characteristics of water use. Therefore, studies for interventions where the time period is small or
adjusted to coincide with the seasonal drops in water use, are almost certainly void. These may be interpreted
as effective water interventions, but in reality, the ‘strong savings’ are simply a misinterpretation of the naturally
occurring reduction in water use after summer. We have taken extra care to account for all such seasonal
factors and select appropriate control groups and baselines for our study.

In addition, it is important to emphasize that the timing and duration of the Phases correspond to the
minimum time a single participant must spend in each Phase. Consequently, at any given pointin time during
the Trial’s duration, we may have consumers in more than one Phase. As explained in Section 2.3, DAIAD
offers integrated facilities for remotely altering the mode of the system, for each individual consumer (i.e.
‘Mode Management’). This provided us with a very fine-grained control over the Phase each participant is in,
and negates the need for synchronizing the treatment phases of the entire population. Our approach is
another novelty in the study of water efficiency, as well as a major of advantage of DAIAD over other systems.
The decision to follow this route was taken during M13 of the project and for the following reasons:

e The DAIAD Trials comprised multiple treatment phases, instead of just one, which is the norm for
similar studies and projects. Instead of simply providing the system to all participants at the same
time and studying its effects over a specific period (e.g., 3 months), our goal since the /nception of the
project was to study and compare multiple intervention types and approaches. This decision certainly
perplexed the design, monitoring, and analysis of the Trial, but also significantly increased its value.

e Objectively studying and analyzing the effects of various water monitoring systems regarding water
efficiency is a point of concern for the water sector, making reasoning about the effectiveness and
real world adoption of ICT challenging. As mentioned previously, the vast majority of relevant studies
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cannot be objectively validated and reproduced. Consequently, we decided to integrate facilities for
performing arbitrary treatment studies within DAIAD itself, enabling each water utility to perform its
own water efficiency study in terms of interventions, participants, duration, etc. At a later stage, our
business monitoring activities in the context of WP8 revealed that the few ICT systems competing with
DAIAD offer similar, yet narrower functionality, thus affirming our original decision.

Our partners Amphiro and UNI BA have performed numerous similar studies in the past, comparing
the effectiveness of various interventions types (A-8, multi-variate testing). A critical observation and
knowhow from these studies concerned the extreme difficulty for ensuring all participants were
synchronized across the various treatment phases. The real-world challenges in coordinating
volunteers into performing simple, yet time-critical steps (e.g. download a new app, take a shower) while
simultaneously managing technical issues (e.g. sensor malfunction), leads to significant delays,
constant timeline adjustments, user frustration (also leading to drop-outs), and hinders data post-
processing. With the DAIAD system being much more complex, we anticipated these problems to
significantly increase.

The planned Phases of the Trial and their duration are as follows:

Phase 1 (1.5 months). This phase is focused on validating the proper installation of the DAIAD system
(hardware and software) from consumers, providing any assistance if needed. Further, during this
phase we collect baseline water consumption data for all participants. As analyzed in Section 2.2.1,
as soon as a consumer successfully initializes the DAIAD system, she enters the system’s ‘Learning
mode’. On average, this selected duration would allow us to establish a baseline of at least 40 showers
per household, which is in line with similar studies we have performed in the past. Note that this
phase is only required for establishing the baseline of water use in the shower and not for their total
water consumption. For all participating consumers we had full access to their SWM data for at least
two years before the start of the Trial.

Phase 2 (2 months). During this phase we compare the effectiveness of analytical vs. real-time
feedback. The extended duration of this phase is required for two reasons. First, it would be the first
actual experience consumers would have using the DAIAD system. Second, it studies a critical issue
for water efficiency. Real-time interventions for water use have been shown from other studies to be
more effective than analytical interventions. However, real-time interventions are significantly more
expensive to provide and challenging to roll-out in the entire population. In contrast, analytical
interventions are easier and less expensive to offer, but less effective.

Phase 3 (1 month). During this phase all participants gained access to the entire DAIAD functionality,
with the exception of social comparisons. The one-month duration was considered adequate, as
participating consumers would already be familiar with the DAIAD system, and simply be exposed to
one additional type of intervention.

Phase 4 (2 months). During this phase we established a control group and provided the remaining
consumers access to social comparisons. The expanded duration of the phase was required by its
particular focus. Interventions tapping into social norms and gamification have been validated in
other domains as strong influences of personal behavior. However, ample time is required for the
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‘social effect’ to take place; competing against others, setting collective goals, and allowing a sense
of community to form, cannot be rushed.

e Phase 5 (1.5 months). During this phase all consumers gained complete access to the DAIAD system.

An extra 4 months were budgeted as leeway to address any unforeseen delays or issues affecting the
implementation of the Trial. These months were to be used to expand particular Trial Phases or test additional
interventions.

3.2. Quarter 1

3.2.1. Period summary

The DAIAD Trials have officially started on 1°' March 2016, after a yearly long period of preparation and
participant recruiting. During this period, our efforts have been focused on the distribution of DAIAD’S
hardware (amphiro b1), the provision of support to participants for downloading, installing and initializing
the DAIAD mobile application, as well as on the management of any organizational and technical issues related
to the initialization of the DAIAD system.

The distribution and initialization of the DAIAD system has been completed at the end of this period, with all
participants successfully entering the Phase 1 of the Trial. In addition, a small number of participants (~10%)
have entered Phase 2 of the Trial.

We have experienced a number of delays and issues regarding the installation and initialization of the DAIAD
system, mostly attributed to the participant’s availability and schedule considerations. In summary, the
distribution of the DAIAD hardware was postponed due to the Easter vacations, as both personnel and
customers were largely not available during that period. The first series of user requests for support revealed
a number of issues related to the expanded nature of the Trial in Alicante (/arge families, multiple amphiro
devices per household). As such, it was deemed necessary to pause the distribution of hardware for 2 weeks to
better prepare the Helpdesk for handling and troubleshooting these issues.

More importantly, interacting, motivating, and maintaining a momentum with our Trial participants has
proven more challenging than anticipated. However, this was a welcomed side-effect of the Trial’s real-world
nature and representative Trial population. After receiving their equipment, participants needed to be
reminded several times (typically 2-5) to install it. Similarly, delays in the email communication after a user
inquiry were all too frequent (4-10 days) or even neglected. For example, even a simple user request on how
to Sign Up (the user pressed Sign In instead of Sign Up) was handled by the Helpdesk within the hour, but the
user either did not reply back, or followed our advice after 1 week. DAIAD’s analytics allowed us to remotely
monitor the user’s activity and thus complete our missing knowledge. In addition, during the first 4 weeks a
number of critical bugs were discovered by our users, as well as several incompatibility issues with low-cost
Android devices. These were successfully addressed by the Consortium, but delayed the initialization process
for a number of users. Finally, in certain cases our technical support even extended to house visits in order to
troubleshoot installation and initialization issues.
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In terms of technical issues, their majority concerned the pairing process of b1 device (see Issues for details)
and was caused by one or more of the following:

Unsupported mobile device. The user attempted to pair the b1 with an unsupported device. The list of
supported devices has been communicated several times to users, while users were explicitly required
to confirm twice that they had a compatible device during the recruiting process. Further, with DAIAD
being compatible with 95% of current devices sold in the market, the compatibility problems affect
mobile devices at least 3 years old or extremely low-cost Android devices.

Android BT stack. The implementation of the BT software stack from several device manufacturers
(especially high volume/low cost devices) is slow and even non-conformant to the relevant standards. In
these cases, the user experiences a long delay to complete the pairing process (e.g. 1-10 min instead
of 5-10 sec). We have addressed most of these delays by refactoring our BT connection stack and
developing proprietary libraries for specific devices.

Amphiro b1 malfunction. For 3 b1 devices used for internal testing, the integrated BT radio of the b1
would not work, or operate intermittently. The result was failure to complete the pairing process,
dirty data, or complete failure to transmit real-time water consumption data. Such cases have not
been identified in Q1, but we expect them to be reported by users in the upcoming period.

Additional b1 pairing. The user could not connect a second or third b1 device, despite having
successfully connected the first one. After extensive testing we confirmed that this was not caused by
a system bug, but from one of the above reasons.

In terms of anecdotal information, the increased communication and interaction with Trial participants during
this period, was a source of great informal feedback. There was a broad feeling of anticipation for the Phase
2 of the Trial (i.e. access to DAIAD system), which climaxed during the end of the quarter. Participants were
really anxious to begin using the system after successfully installing it in their households. We reminded them
several times that the ‘waiting’ period is necessary to collect baseline data, and asked for their patience.
Further, we received a number of comments (especially from large families) that the DAIAD system covers an
important need in their households; to train and guide their children towards water efficiency.

Areally impressive email was received during the selection period; we reproduce it below (in English, translated
from Spanish) as a sample of a new generation of consumers, which are more environmentally aware and
technological savvy.

“Hi, good afternoon

My name is José and | am writing to you as | have just filled the registration form to participate
in your most interesting project.

That's why we would like to add voluntary complementary information in order to let you
understand why we are really interested in participating in the DAIAD project.

We live in a recently built house (finished in 2013) holding a D Energy Rating (no heating is
required during the winter months if the temperature is over 8°).

The illumination is all in LED (included fridge and kitchen’s extractor hood illumination).
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Hot water is produced by the building's solar panels. The hot water heater (..) has two
accumulators instead of one in order to turn on only one heater as required.

Electronic devices such as fridge or water machine have received A+++ Energy Rating (and we
only use the later when it is full in order to improve our efficiency and decrease our energy
consumption). The LED TV has received A+ e.r.

Moreover, we use Wi-Fi plugs than turn on/off by an app according to our timetable (...).

With this comments we would like to state we are really conscious of sustainably development
and the importance of good behavior and optimization of energy use, issues that are in line with
your project. Until now, we have the control of every energy consumption point at home but we
had not found anything to date to monitor the cost and consumption of such an important
element as the use of water at home.

We would like to add that we are always connected at home by Wi-Fi using our mobiles (Android
devices, both of them wit 6.0.1 operative system), (...) and keep Bluetooth 4.0 active 24 hours a
day because we have been using smart bracelets for more than one year now, thus we think that
we fulfil the requirements to participate in the DAIAD project.

Looking forward to hearing from you. Do not hesitate to ask us in case of doubt
Congratulation for this initiative
Best Regards,

Marieta and Jose”

Finally, the end of Q1 finds the Trial delayed by 1.5 months compared to our original schedule. It is important
to highlight such delays were anticipated already by the planning phase of Trial, by budgeting 4 months as a
leeway in case of technical and/or organizational difficulties. Consequently, the overall picture regarding the
progress of the Trial in the course of this period remains positive.

3.2.2. KPIs

In this section we provide the evolution of select KPIs presenting the progress of the Trial Ain Q1, highlighting
specific periods and/or events of particular interest.
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3.2.2.1. Participants per Phase
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Figure 18: Distribution of participants per phase during Q7 (Y axes: % of panel population; X axes: week in
Quarter 1)

The installation and initialization of the system (Phase 1) progressed at a lower rate than anticipated due to
the issues encountered by participants, which are elaborated on the next section. However, by the end of Q 1
all participants had successfully entered Phase 1 of the Trial, with a small number of participants (~10%) even
progressing to Phase 2.

3.2.2.2. Water Consumption (SWM)
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Figure 19: Total daily consumption for Q1 (liters) (¥ axes: total water consumption in liters; X axes: day in
Quarter 1)

The total daily consumption of our Panel for Q1 is normal, with consumption patterns accurately reflecting
the periodicity (working days, week-ends) of water use.
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3.2.2.3. Water Consumption (shower)
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Figure 20: Total daily shower consumption for Q1 (liters) (¥ axes: total shower consumption in liters; X axes:
day in Quarter 1)

With the large majority of consumers in Phase 1 and Phase 2, the transmitted shower use from the amphiro
b1 devices is expectedly very low (also see next KPI). As analyzed in Deliverable D1.2, shower events are
transmitted from the b1 devices in an opportunistic manner. When the user's mobile device is within working
BT range of the b1 during a shower, then we receive the real-time shower information (i.e., a full time-series
of water, temperature and flow) along with historical shower data stored within the b1 (i.e., shower events not
captured in real-time). Specifically, in Phase 1 the system provides no interventions (mobile and b1 displays are
off) so the users due to lack of familiarity and incentive, largely do not have their mobile devices in proximity
of the b1 during a shower event. In addition, we observe that as consumers gain access to Phase 2, the number
of shower events captured from the b1 devices and transmitted to the system increase as expected.

3.2.2.4. Shower events
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Figure 21: Shower events (total, real-time, historical) for Q1 (Y axes: number of shower events; X axes: day in
Quarter 1)
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During this period, we captured in total 544 shower events, of which 230 are real-time shower events and
314 historical shower events. For the reasons explained in the previous sub-section, we can observe the low
number of transmitted shower events during Phase 1, and the expected increase during Phase 2.

3.2.2.5. Amphiro bl malfunctions

During this period, no problems were reported with the 184 deployed b1 devices.

3.2.2.6. System availability (uptime]
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Figure 22: Daily system availability (% of time within a day system was available) (Y Axes: % of system
availabiliy; X axes: day in Quarter 1)

All interruptions in the system’s availability during Q1 were scheduled down-times (maintenance/upgrades).

3.2.3. Issues

The following table presents the issues we addressed during Q1 of Trial A, and the corrective steps we took
inin order to explore, analyze, and address them.

11/05/2016 e Bluetooth  connection provided the user with suggestions to
problem. address the most common technical issues. The
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11/05/2016

12/05/2016

12/05/2016

13/05/2016

OELIVERABLE 7.1

A user contacted us by email
reporting a problem connecting
the amphiro b1 with the DAIAD
app during the initialization
steps.
e Sign-up problem.

A user contacted us by email
reporting that she could not
Sign Up in DAIAD's mobile
application.

e Unsupported device.
A user contacted us by email
reporting a problem connecting
the amphiro b1 with her mobile
device.

e Data transmission
problem.

A user contacted us by email
reporting that her mobile device
could not be paired with the
second amphiro b1 in the
household.

e Unsupported device.
A user contacted us by email
reporting a problem connecting
the amphiro b1 with the mobile
device (Windows phane).

user updated the DAIAD app and she reported
us that she successfully paired the amphiro b1
with her mobile device.

The issue was caused by a delayed transfer of
the participant's details in the Trial's Whitelist.
This process is manual in order to ensure that
all participants have responded in both
required surveys, have responded to email
communication, and that they fully satisfy the
minimum requirements (technical,
demographics, etc.) for our study. As a result,
delays of 1-2 working days in manually
importing a participant in the DAIAD Whitelist
are expected. The participant was imported in
our Whitelist and notified to proceed with the
Sign Up process. The user reported us that she
successfully completed the Sign Up process.

We provided the user with suggestions to
address the most common technical issues,
which revealed that the user has installed the
app in an unsupported device (iPhone 4). We
reminded the user the minimum requirements
for the DAIAD mobile application (i.e. Android
5.0, Bluetooth 4.0). The participant reported
that she used a compatible mobile device which
was successfully paired with the amphiro b1.

We provided the user with suggestions to
address the most common technical issues. We
also informed her that she will be able to pair
the second amphiro b1 when the 'Normal
mode' will be enabled.

We informed the user that Windows phones are
not currently supported and advised her to use
an alternative compatible device. She replied
that a compatible mobile device is available and
that she will pair it with the amphiro b1. In the
following days we observed from our
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17/05/2016

19/05/2016

e Pilot drop-out.
A user contacted us by email
informing us  about her

intention not to participate in
the pilot. The reason was her
repeated failure to complete the
pairing process.

monitoring Ul that the user has successfully
completed the pairing process.

We provided the user with suggestions to
address the most common issues. However, the
user requested to be removed from the Trial
and return the device. The equipment was
returned and allocated to another participant
within 3 weeks.

e Pairing second b1.
A user contacted us by email
reporting that her mobile device
annot be paired with the
second amphiro b1 in the
household.

We provided the user with suggestions to
address the most common technical issues. We
also informed her that she will be able to pair
the second amphiro b1 when the 'Normal
mode' will be enabled. The showers will be
stored in the device’s internal memory, so no
further action is required.
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24/05/2016

24/05/2016

25/05/2016

25/05/2016

25/05/2016

26/05/2016

OELIVERABLE 7.1

e Mode change (b1 ON).
A user contacted us by email
reporting that the LCD of her
amphiro b1 device remained
disabled.

e Pairing second b1.
A user contacted us by email
reporting that her mobile device
cannot be paired with the
second amphiro b1 in the
household.

e Unsupported i0S
device.
A user contacted us by email
reporting a problem connecting
the amphiro b1 with her mobile
device.

e Unsupported Android
device.
A user contacted us by email
reporting a problem connecting
the b1 with the DAIAD mobile
app during the initialization
steps.

e Sign-in problem.
A user contacted as by email
reporting a problem signing-in
the DAIAD app.

e Sign-up problem.
A user contacted us by email
reporting that during the
initialization steps she

We provided the user with suggestions to
address the most common technical issues. In
the following days, she reported that the LCD
was successfully enabled.

We provided the user with suggestions to
address the most common technical issues. We
also informed her that she will be able to pair
the second amphiro b1 when the 'Normal
mode" will be enabled. The showers will be
stored in the device’s internal memory, so no
further action is required.

We provided the user with suggestions to
address the most common technical issues,
which revealed that the user has installed the
app in an unsupported device (iPhone 4). We
reminded the user the minimum requirements
for the DAIAD mobile application (i.e. Android
5.0, Bluetooth 4.0). The participant reported
that she used a compatible mobile device which
was successfully paired with the amphiro b1.

We provided the user with suggestions to
address the most common technical issues,
which revealed that the user has installed the
app in an unsupported device (Lenovo, Android
v4.2). We reminded the user the minimum
requirements for the DAIAD mobile application
(i.e. Android 5.0, Bluetooth 4.0). The
participant reported that she used a compatible
mobile device which was successfully paired
with the amphiro b1.

This was not caused by a technical issue, but
from the user selecting 'Sign Up' (i.e. create an
account) rather than correctly proceeding with
'Sign-in'. We gave the user detailed instructions
on how to correctly ‘Sign-in" the DAIAD app.

We updated the user's location in DAIAD system
and informed her by email that the problem
was resolved.
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mistakenly selected a wrong
location.
27/05/2016 e Pairing second b1.

A user contacted us by email
reporting that her mobile device
cannot be paired with the
second amphiro b1 in the
household.

We provided the user with suggestions to
address the most common technical issues. We
also informed her that she will be able to pair
the second amphiro b1 when the 'Normal
mode' will be enabled. The showers will be
stored in the device’s internal memory, so no
further action is required.

Table 2: Q1 Issues

3.2.4. Risks

We anticipate the following risks for the next period of the Trial.

Malfunctioning b1 devices The riskis small, as currently more than 99% of the distributed
devices operate trouble-free. We will be monitoring the pilot
for any technical issues, replace the devices when needed,
and study them to identify any systematic technical problems.

Delays in the Whitelist update The risk is small as it relates only to the next period, and may

pIEESs affect at most 3-5 users. We have accelerated the manual
approval process, but we will not automate it completely
(although it is technically feasible).

Table 3: Q1 risks

3.3. Quarter 2

3.3.1. Period summary

During this period, our efforts were focused on providing technical support to participants, collecting their
feedback, and maintaining active communication with the system’s administrators in order to rapidly identify
and address all issues encountered by users.

A highlight of our efforts has been the OpenWaterDay organized in Alicante, in which our participants were
invited to meet the DAIAD team, learn more about the project, and provide their feedback. A number of users
participated in our OWD Workshop for water innovation, contributing with novel ideas for improving DAIAD
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and expanding its user base. Further, a number of users were interviewed by the Consortium and were added
in the project’s video, offering their own honest views about the system.

Overall, it has been an extremely intensive period in terms of providing support to our participants and
evaluating all reported issues. With the majority of our panel gradually moving between Phases, being
introduced to new interventions, and gaining access to the entire DAIAD system, this level of activity was
anticipated by the Consortium. In this respect, the vast majority of issues was not technical in nature, but
attributed from the impatience of our participants to gain full access to DAIAD. This is a very positive finding,
as it vividly demonstrates the genuine interest of our participants in using DAIAD to its full degree. However,
it also meant that we had to keep reminding our panel the specific purpose and scope of the experimental
study (as established already from their recruiting and communicated via email), advising them to be patient, and
keeping them engaged. Another great source of support inquiries was caused by the users not having correctly
paired their additional b1 devices (2", 3'%) during Phase 1, and against the specific instructions provided to
them. Again, we had to nudge the users towards respecting the experimental protocol and reassure that they
would have full access to the DAIAD system pretty soon.

In terms of technical issues, their majority concerned the operation of the b1 (see Issues for details) and was
caused by one or more of the following:

o Amphiro b1 malfunction. In seven (7) cases (out of 184 devices) the integrated BT radio of the b1 would
not work, or operate intermittently. The result was failure to complete the pairing process, dirty data,
or complete failure to transmit real-time water consumption data. In all these cases the devices were
replaced and delivered to Amphiro for further analysis.

o Additional b1 pairing. The user could not connect a second or third b1 device, despite having
successfully connected the first one. After extensive testing, we confirmed that this was not caused by
a system bug, but from the user not having completed the process during the initial installation.

Finally, the end of Q2 finds the Trial delayed by 2 months compared to our original schedule. As explained,
such delays were anticipated already by the planning phase of Trial, by budgeting 4 months as a leeway in
case of technical and/or organizational difficulties. Consequently, the overall picture regarding the progress
of the Trial in the course of this period remains positive.

3.3.2. KPIs

In this section we provide the evolution of select KPIs presenting the progress of the Trial Ain Q 2, highlighting
specific periods and/or events of particular interest.
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3.3.2.1 Participants per Phase
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Figure 23: Distribution of participants per phase during Q2 (¥ axes: % of panel population; X axes: week in
Quarter2)

The progression of all Trial participants towards Phase 2 continued during the first we eks of Trial A and was
completed by week 6. As explained in the previous sections, in Phase 2 our participants were split into two
groups, with the first gaining access only to real-time interventions (i.e., b1 display ON) and with the second
gaining access only to diagnostic interventions (i.e., mobile app ON).

33.2.2. Water Consumption [SWM]
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Figure 24: Total daily consumption for Q2 (liters) (¥ axes: total water consumption in liters; X axes: day in
Quarter2)

The total daily consumption of our Panel for Q2 is normal, with consumption patterns accurately reflecting
the periodicity (working days, week-ends, public holidays) of water use.
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3.3.2.3. Water Consumption (shower)
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Figure 25: Total daily shower consumption for Q2 (liters) (¥ axes: total shower consumption in liters; X axes:
day in Quarter 2)

The daily volume of transmitted showers from our Trial participants rapidly increased as expected, with a
visible peak around days 26-32, during which a new app update increased the throughput for receiving
historical showers (hence a high number of historical showers were retrieved these days). Further, the time-series
accurately reflects the periodicity (working days, week-ends, public holidays) of shower use, with patterns its
visible throughout the period.

3.3.2.4. Shower events
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Figure 26: Shower events (total, real-time, historical) for Q2 (Y axes: number of shower events; X axes: day in
Quarter2)

During this period, we captured in total 3,918 shower events, of which 1,451 are real-time shower events and
2,467 historical shower events. As we can observe, the number of historical showers increased after the
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introduced mobile app update mentioned in the previous section, and is directly responsible for the increase
in total shower events (real-time showers remained practically stable throughout the period).

3.3.2.5. Amphiro b1 malfunctions

During this period, seven (7) out of 184 deployed b1 devices (3.8%) were reported as malfunctioning and
replaced accordingly.

3.3.2.6. System availability (uptime)
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Figure 27: Daily system availability (% of time within a day system was available) (Y Axes: % of system
availabiliy; X axes: day in Quarter 2)

All interruptions in the system’s availability during Q2 were scheduled down-times (maintenance/upgrades).

3.3.3. Issues

The following table presents the issues we addressed during Q2 of Trial A, and the corrective steps we took
inin order to explore, analyze, and address them.
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01/06/2016

01/06/2016

02/06/2016

03/06/2016

04/06/2016

10/06/2016

11/06/2016

14/06/2016

OELIVERABLE 7.1

e learning mode

A user contacted us telling that
her app was ‘locked’

e Amphiro b1 pairing
A user contacted us by email
reporting a problem connecting
the b1 with the DAIAD mobile
app.

e Learning mode
A user contacted us telling that
the app seems to be ‘locked’
because the Learning mode
remained active.

e Sign-up problem
A user reported that she could
not Sign Up in the mobile app

e Forgotten password
A user was not able to sign in
because he had forgotten his
password

o Pilot drop-out

A user who had unsuccessfully
tried to pair the device decided
to leave the pilot

e Learning mode.
A user contacted us telling that
the app seems to be ‘locked’
because the Learning mode
remained active.

e Pairing second b1

The wuser had misinterpreted the message
presented during the Learning mode (Phase 1),
believing that she could not use the app
because it was ‘locked’. We reminded the user
about the purpose and duration of the Learning
mode.

The user was invited to visit Aguas de Alicante,
where Consortium members demonstrated the
pairing process using our demo b1 devices.
Following this demonstration, the user
successfully paired her amphiro b1 device.

We reminded the user about the purpose and
duration of the Learning mode, advising her to
be a bit more patient (she had only completed
a few days in Learning mode). After 3 weeks and
evaluating the collected baseline data, the user
was moved to Phase 2.

The issue was caused by a delayed transfer of
the participant’s details in the Trial’s Whitelist.
The participant was imported in our Whitelist
and notified to proceed with the Sign Up
process, which she performed successfully.

A new password was generated and sent to the
user. Further, the user was reminded that she
could reset her password from the DAIAD
mobile app itself.

The user was contacted in order to explore the
reasons for the technical difficulties she
encountered. Unfortunately, the user did not
respond and requested to be removed from the
Trial. The equipment was returned and
allocated to another participant within 3 weeks.

We reminded the user about the purpose and
duration of the Learning mode, advising her to
be a bit more patient.

After evaluating the system’s logs, we
discovered that the user had not installed the
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15/06/2016

15/06/2016

26/06/2016

27/06/2016

27/06/2016

28/06/2016

OELIVERABLE /.1

A user contacted us by email
reporting that her mobile device
cannot be paired with the
second amphiro b1 in the
household.

e learning mode
A user contacted us telling that
her app was ‘locked’, and both

amphiro devices' displays were
blank

e learning mode
A user contacted us complaining
that the app seems to be locked
because the learning mode had
not been changed to normal
mode.

e [earning mode
A user contacted us telling that
she didn "t know how to use the
app. Additionally, her 3 b1

devices' displays were blank and
didn "t show any data

e Amphiro b1 pairing
A user contacted us by email
reporting a problem connecting
the b1 with the DAIAD mobile
app.

e Pairing second b1
A user contacted us by email
reporting that her mobile device
cannot be paired with the

second amphiro b1 in the
household.

e learning mode

second b1 device during the initial setup, with
the DAIAD app having entered its Learning
mode. We informed the user that she will be
able to pair the second amphiro b1 when the
'‘Normal mode" will be enabled. The showers
will be stored in the device’s internal memory,
so no further action is required

We reminded the user about the purpose and
duration of the Learning mode, confirming that
this is the intended operation of the DAIAD
system in the Learning mode, and advised her
to be a bit more patient.

We reminded the user about the purpose and
duration of the Learning mode, confirming that
this is the intended operation of the DAIAD
system in the Learning mode, and advised her
to be a bit more patient.

We reminded the user about the purpose and
duration of the Learning mode, confirming that
this is the intended operation of the DAIAD
system in the Learning mode, and advised her
to be a bit more patient.

The user was invited to visit Aguas de Alicante,
where Consortium members demonstrated the
pairing process using our demo b1 devices.
Following this demonstration, the user
successfully paired her amphiro b1 device.

After evaluating the system’s logs, we
discovered that the user had not installed the
second b1 device during the initial setup, with
the DAIAD app having entered its Learning
mode. We informed the user that she will be
able to pair the second amphiro b1 when the
'Normal mode" will be enabled. The showers
will be stored in the device’s internal memory,
so no further action is required

We reminded the user about the purpose and
duration of the Learning mode, confirming that
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30/06/2016

30706/2016

0170772016

01/07/2016

04/07/2016

OELIVERABLE 7.1

A user contacted us telling that
she didn "t know how to use the
app. Additionally, her 3 b1
devices' displays were blank and
didn "t show any data

e Malfunctioning b1

A user contacted us complaining
that she had been able to pair
only one of her devices, even
though normal mode was
already active

e Amphiro b1 LCD
remained inactive

One user complained because
only one of her b1 devices was
activated in Phase 2.

e Unsupported Android
device

A user contacted us by email
reporting a problem connecting
the amphiro b1 with her mobile
device.

o Pairing b1
A user contacted us by email and
reported that she could not pair

her mobile device with amphiro
bl.

e Account problem

After attempting to pair the
devices without finishing the
process, a user deleted and
reinstalled the app. Her
account was not recognized as

this is the intended operation of the DAIAD
system in the Learning mode, and advised her
to be a bit more patient.

After evaluating the system’s logs and all other
possible sources of error, the b1 unit was found
to be defective and was replaced. The user
successfully installed and started using the new
b1, while the malfunctioning b1 was delivered
to Amphiro for examination.

The user was instructed to use the inactive b1
as normal, explaining her that her data are
safely stored in the device. In parallel, we
examined the system’s logs and successfully
reproduced the problem using the same mobile
device (type/QS) of the user. A new version of
the DAIAD mobile app addressing this bug was
immediately published. The user confirmed that
after updating the mobile app, the b1's LCD was
successfully activated.

We provided the user with suggestions to
address the most common technical issues. The
user responded that her mobile device (Android
v4.2) wasn't compatible with the minimum
requirements. No additional action was
required because the participant decided to use
a compatible mobile device.

We provided the user with suggestions to
address the most common technical issues. She
communicated that she had successfully paired
her mobile device and the problem was
resolved.

After evaluating the system’s logs, we
discovered that the user account had been
erased from the DAIAD system due to a bug in
the Data API. The user account was immediately
restored and the bug in the API was fixed, with
no further incidents reported.
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valid when he introduced it for
the second time.

06/07/2016 o Pairing second b After evaluating the system’s logs, we
A user contacted us by email giscovered that the user had not installed the
reporting that her mobile second b1 device during the initial setup, with
device cannot be paired with the DAIAD app having entered its Learning
the second amphiro b1 in the mode. We informed the user that she will be
household. able to pair the second amphiro b1 when the

'Normal mode" will be enabled. After moving
the user to Phase 2, she reported that she had
trouble pairing the b1. We visited the user’s
premises and successfully paired the device.

11/07/2016 e Unsupported device

We verified that the user was attempting to use
A user contacted us by email 3y ypsupported mobile device. Following our
reporting a problem connecting  communication, the user selected a compatible

the amphiro b1 with her mobile  device, experiencing no problems.
device
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12/07/2016

12/07/2016

13/07/2016

14/07/2016

14/07/2016

14/07/2016

14/07/2016

OELIVERABLE 7.1

e Malfunctioning b1
A user expressed her irritation
due problems with her b1
device. She claimed that in her
attempt to identify the causes,
she had repeatedly spent too
much water.

e Malfunctioning b1
A user complained because
only one of her b1 devices was
activated in Phase 2.

e Amphiro b1 LCD
remained inactive
A user complained because
only one of her b1 devices was
activated in Phase 2.

e Unsupported  mobile

device

A user informed us that nothing
appears in the historic record
of showers in the mobile app,
even  though real time
information of shower events is
displayed.

e Malfunctioning b1.

A user informed us that only
one of her b1 devices was
activated in Phase 2.

e Malfunctioning b1
A user informed us that only
one of her b1 devices was
activated in Phase 2.

e DAIAD functionality
A user wrote us when the app
became active (moved in Phase

The b1 was retrieved and examined, confirming
a malfunction of the b1’s Bluetooth module. The
device was replaced, addressing all issues the
user encountered.

A technician visited the premised of the user to
test the system. One of the devices’ Bluetooth
was found to be malfunctioning and it was
replaced accordingly.

The user was instructed to use the inactive b1
as normal, explaining her that her data are
safely stored in the device. In parallel, we
examined the system’s logs and successfully
reproduced the problem using the same mobile
device (type/QS) of the user. A new version of
the DAIAD mobile app addressing this bug was
immediately published. The user confirmed that
after updating the mobile app, the b1's LCD was
successfully activated.

We confirmed that the historic record of the
user's showers is correctly registered in the
monitoring environment. After consulting the
system’s logs, we informed the user that the
issue was caused by an unsupported mobile
device (tablet), advising her to use the
compatible mobile device she already has
available.

A technician visited the premised of the user to
test the system. One of the devices’ Bluetooth
was found to be malfunctioning and it was
replaced accordingly.

The b1 was retrieved and examined, confirming
a malfunction of the b1's Bluetooth module. The
device was replaced, addressing all issues the
user encountered.

We thanked the user for her communication
and support.
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2) telling that everything was
OK and that she was really
delighted with the pilot
14/07/2016 e Malfunctioning b1
A user informed us that she was
not able to pair the second
device even though the bear
appeared and every data was
shown in the screen.

15/07/2016 e Missing historical We reminded the user the way shower data are
showers transmitted from the b1 and displayed in the

Ausergovtacted s app, advising her to keep her mobile device

complaining for missing ime- 631 the shower at all times, in order to collect

series information for a full real-time data for her shower events.
number of her showers

18/07/2016 e Malfunctioning b1
A user informed us that only
one of her b1 devices was
activated in Phase 2.

The b1 was retrieved and examined, confirming
amalfunction of the b1’s Bluetooth module. The
device was replaced, addressing all issues the
user encountered.

The b1 was retrieved and examined, confirming
a malfunction of the b1’s Bluetooth module. The
device was replaced, addressing all issues the
user encountered.

19/07/2016 e LCD remained inactive
A user in Phase 2 complained
because only her mobile device
was activated

We reminded to the user the purpose of the
study, advising her to be a bit patient, and
informing her that she will have full access to
the DAIAD system within a few weeks.

25/07/2016 e Pairing second b After evaluating the system’s logs, we
Auserinformed us thather — gicovered that the user had not installed the
mobile device cannot be paired o ond b1 device during the initial setup, with
with the second amphiro b1 yhe pAIAD app having entered its Learning
the household. mode. We informed the user that she will be

able to pair the second amphiro b1 when the
'"Normal mode" will be enabled. After moving
the user to Phase 2, she reported that she had
trouble pairing the b1. We visited the user’s
premises and successfully paired the device.

01/08/2016 e Pairing second bt After evaluating the system’s logs, we
A user contacted us by email giscovered that the user had not installed the
reporting that her mobile device  secong b1 device during the initial setup, with
cannot Dbe paired with the the DAIAD app having entered its Learning
second amphiro b1 in the mode. We informed the user that she will be
household. able to pair the second amphiro b1 when the

'"Normal mode" will be enabled. After moving
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the user to Phase 2, she reported that she had
trouble pairing the b1. We visited the user’s
premises and successfully paired the device.

05/08/2016 e Installation problem After an email exchange with the user, the
A user contacted us by email source of the problem could not be identified,
reporting that her b1 was and a technician was dispatched to the user’s
malfunctioning. premises, where it was discovered that the user

had installed the device in the opposite position
and consequently, the b1 couldn "t work. After
correctly installing the b1, the problems were
solved.

28/08/2016 e General complaints We reminded the user the purpose of
A user wrote us complaining examining and evaluating different types of
that ~ he  preferred  the interventions (in this case real-time vs.
standalone b1 (i.e. not linked to analytical), while also thanking her for the
the app) instead of using the remarks and comments. The user was really
mobile app. comprehensive, understanding the purpose of

the study.

3.3.4. Risks

We anticipate the following risks for the next period of the Trial.
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Malfunctioning b1 devices The risk is small, as currently more than 96% of the
distributed devices operate trouble-free. We will be
monitoring the pilot for any technical issues, replace the
devices when needed, and study them to identify any
systematic technical problems.

Unsupported mobile devices The risk is small, with less than 5% of the participants having
problems due to the specific type/version of their mobile
device. These cases have been narrowed down to low-cost
Android mobile devices, which do not fully confront to 0S
and/or BT stack specifications. We have taken extra care to
test the mobile app against such devices, and even extending
the app to support them despite their proprietary nature.

34, Quarter 3

3.4.1. Period summary

During this period, our efforts were focused on providing technical support to participants, collecting their
feedback, and maintaining active communication with the system’s administrators in order to rapidly identify
and address all issues encountered by users.

Overall, the number of issues and support inquiries had been much small than the previous period, as
expected, with users progressing to the next planned Phases of the Trial with minimal problems. We opted to
proactively communicate with users when moving to a new Phase, confirming the system was operating as
intended. A satisfaction survey was distributed to Trial participants (see Annex 6 — Satisfaction survey), which
will be repeated during the next final period, with their results presented in the Deliverable D7.3 ‘Trial
Evaluation’,

In terms of technical issues, their majority concerned an incompatibility of a new app version which resulted
into the app simply presenting a blank screen. The problem affected a specific type/version of Android mobile
devices (<4 used in the pilot) due to a non-standard APl implementation. A bug-fix was developed and a new
version of the app was uploaded, resolving the issue. Further, in this period we only discovered only one
malfunctioning b1, confirming our estimates for the low risk of these issues. Finally, two users left the pilot;
the first due to a change of address (no SWM was available at her new residence) and the second due to
difficulties in using the b1 in the shower (family members complained about the weight/size of the device).

The most critical issue discovered during this period did not affect the Trial, but the collection of SWM data
to enable the subsequent analysis and evaluation of the Trial. Specifically, in the context of T7.5 ‘Evaluation’,
the Consortium had already begun the analysis of the participant’s SWM time-series in terms of periodicity,
seasonality, correlation with demographic characteristics, etc. From this analysis, we discovered a number of
irregularities in the data, which upon a closer inspection were attributed to missing data points from the SWM
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data extracted from AMAEM’s smart metering system. In general, these type of quality issues were expected
(e.g., data transmission problems, dirty reads) and actually gracefully managed by the system and our analysis
algorithms to ensure the robustness of the system. However, the statistical analysis of these specific problems
identified them as systematic in nature, rather than random. Upon a further round of analysis, and after
AMAEM's intense efforts, the problem was identified as a malfunctioning data processing script within AMAEM's
smart metering system. The problem was resolved by AMAEM, and all missing data points were successfully
retrieved. While the Trial’s implementation was not affected in any way, this issue resulted into the delay of
17.5, as all data pre-processing, data cleaning, statistical analysis and evaluations needed to be reinitialized and
performed from the very beginning. This experience was nevertheless beneficial as it confirmed two important
aspects related to the application of SWM data for Big Data and ML-based analytics. First, smart metering
infrastructures have been designed and operate to efficiently support billing, rather than complex household-
level analytics. The corresponding compromises in data quality (necessary to reduce TCO of smart metering) are
quite often not even known to water utilities, as data quality issues can only be discovered when applying the
SWM data for complex analytics. Second, any system applying SWM data to extract complex analytics (e.g.,
demand management, consumer engagement) must by-design assume that input data will be of low quality,
inherently accommodate across all of its aspects the low veracity of data, and be extremely robust to changes
in data quality.

Finally, the end of Q3 finds the Trial delayed by T month compared to our original schedule. Consequently, the
overall picture regarding the progress of the Trial in the course of this period remains positive, and we expect
it to be successfully completed within the next period.

3.4.2. KPIs

In this section we provide the evolution of select KPIs presenting the progress of the Trial Ain Q 3, highlighting
specific periods and/or events of particular interest.
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3.42.1.

Participants per Phase
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Figure 28: Distribution of participants per phase during Q3 (¥ axes: % of panel population; X axes: week in
Quarter 3)

During this period, all participants gradually obtained full access to the DAIAD system (Phase 3), at which
point they gained access to the hidden interventions of Phase 2. This marked an important milestone for the
Trial, as participants were exposed both to diagnostic and real-time interventions, and for the first time
received a complete impression of the normal operation of the system. As the period progressed, our
participants moved to Phase 4, during which only half of them were exposed to social-based comparisons.

3.4.2.2.

Water Consumption (SWM)
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Figure 29: Total daily consumption for Q3 (liters) (¥ axes: total water consumption in liters; X axes: day in
Quarter 3)

The total daily consumption of our Panel for Q3 is normal, with consumption patterns accurately reflecting
the periodicity (working days, week-ends) of water use. The sharp reduction of water use observed in days
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40-41 were caused by a malfunction in the automated SWM data transmission from AMAEM's smart metering
infrastructure (this data was successfully retrieved asynchronously at a later date).

3.4.2.3. Water Consumption (shower)
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Figure 30: Total daily shower consumption for Q3 (liters) (¥ axes: total shower consumption in liters; X axes:
day in Quarter 3)

The daily volume of transmitted showers from our Trial participants remained stable and practically the same
with the previous period, with two visible peaks around days 2-3 and 16-18, during which the system was not
available due to scheduled maintenance. This increased the number of showers received in the following
days, as the mobile app manages potential server down-time and re-transmits any failed packets, thus
ensuring no data loss. Finally, the time-series accurately reflects the periodicity (working days, week-ends,
public holidays) of shower use, with patterns its visible throughout the period.

3.4.2.4. Shower events
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Figure 31: Shower events (fotal, real-time, historical) for Q3 (Y axes: number of shower events; X axes: day in
Quarter 3)
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During this period, we captured in total 2,915 shower events, of which 1,070 are real-time shower events and
1,845 historical shower events. As we can observe, the number of historical showers increased following the
days of system down-time, as explained in the previous section. In addition, throughout the course of the
period we observed that the number of real-time shower events decreased in half, probably due to the
participants losing their early momentum and fully integrating the system in their every-day lives. This is a
highlight for the Trial, as it unofficially marks a period beyond which we can safely observe the sustained effect
of the system. However, it also necessitates a further improvement in the throughput of the data transmission
for historical showers (at least 100%) to ensure that more historical showers are transmitted in the fewer
opportunities available (i.e., the real-time events), and thus all shower data eventually reach the server.

3.4.2.5. Amphiro bl malfunctions

During this period, one (1) out of 184 deployed b1 devices were reported as malfunctioning and replaced
accordingly. Since the beginning of the Trial, the total number of malfunctioning b1 devices is eight (8), i.e.,
4.3%.

3.4.2.6. System availability (uptime)
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Figure 32: Daily system availability (% of time within a day system was available) (Y Axes: % of system
availabiliy; X axes: day in Quarter 3)

All interruptions in the system’s availability during Q3 were scheduled down-times (maintenance/upgrades).

3.4.3. Issues

The following table presents the issues we addressed during Q3 of Trial A, and the corrective steps we took
inin order to explore, analyze, and address them.
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01/09/2016 e Installation problem After communicating with the user, a technician
A user informed us that even was dispatched to the user’s premises, where it
though she had received an was discovered that the user had installed the
email telling her she entered device in the opposite position and
normal mode, the display of the consequently, the b1 did not work properly.
b1 remained blank. After correctly installing the b1, the problems

were solved.

07/09/2016 o New mobile device We remind the user the installation steps, and
A user informed us that she jnsirycted her to bring her new mobile device
purchased a new mobile device ithin working range of the b1 Bluetooth for her
and wished to install the mobile first showers in order to retrieve her historical

app and repeat the pairing shower events from the internal b1 memory.
process

29/09/2016 e Signin problem
A user who had been on o after correctly selecting sign in, she
holidays notified us she tried toexperienced no problems.
signin and the app notified him
that his user was wrong

The user had pressed Sign Up, instead of Sign
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09/10/2016 O BNl SS97EL) After analyzing the system’s logs and the

A user informed us that after changes introduced in the mobile app updated,

updating the app to its latest e reproduced the problem. The white screen
30/11/2016 e Forgotten password

version, when the app opens it js presented on a specific type/version of

only presents a static white Android mobile devices (<4 used in the pilot)

screen. due to a non-standard API implementation. We
developed a bug-fix and uploaded a new
version of the app within a few days, which
solved this problem.

After analyzed the system’s logs, we discovered
A~ user  had accidentally tnat the mail daemon was malfunctioning. The
uninstalled the app and did not problem was addressed and we introduced
remember her password. She severa| changes in the app logic to ensure a

tried to recover it, but did not similar issue would not appear in the future.
receive an automated email as

was expected.

3.4.4. Risks

We anticipate the following risks for the next period of the Trial.

NAIAN

OELIVERABLE 7.1 3



devices when needed, and study them to identify any
systematic technical problems.

Unsupported mobile devices The risk is small, with less than 5% of the participants having
problems due to the specific type/version of their mobile
device. These cases have been narrowed down to low-cost
Android mobile devices, which do not fully confront to 0S
and/or BT stack specifications. We have taken extra care to
test the mobile app against such devices, and even extending
the app to support them despite their proprietary nature.

3.9. Quarter 4

3.5.1.

Period summary

This period marked the successful end of the Trial and the availability of its results to the entire Consortium
for analysis and evaluation in the context of T7.5. We received very few support requests from our Panel,
signaling both the increased technical maturity of the app, as well as their increased familiarity with its use.

Overall, our efforts have been focused on maximizing the data generated from the Trial, ensuring excellent
coverage and quality. Towards this, we have taken the following measures:

Historical b1 data. We introduced a new harvesting scheme for our opportunistic data transmission
protocol from the b1, placing emphasis on retrieving all historical data stored within the device that
were not transmitted during past real-time events. This change was rolled-out in an app update and
allowed us to massively collect all shower events performed by our Panel, thus completing our
knowledge concerning shower usage for all participants during the Trial.

Imin SWM data. To facilitate the analysis and evaluation of disaggregation and personalization
algorithms, we deployed in two (2) households additional in-line SWMs monitoring consumption
every 1 min. This highly granular data is retrieved by the DAIAD system (system supports 1s-1month
readings), thus validating its flexibility, and forwarded for further analysis and evaluation in the
context of WP4.

Coherent data export. A new facility was integrated in DAIAD, allowing all Consortium members to
retrieve the data produced during the Trial in a uniform manner. Users can download the original
data (SWM, b1, phases, users), the cleaned data (applying common rules for data cleaning and
sanitization), as well as auxiliary data (SWM data for 1K external consumers to be used for comparison).

Pricing and Post-experimental surveys. Two new surveys were prepared and sent to AMAEM customers.
The first was prepared in the context of 7.4, exploring different pricing points for the system, while
the latter was sent to all Trial A participants in order to assess their final impressions from the system.
The results of both surveys will be analyzed and presented in D7.3.
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o FEvaluate production roll-out. The experimental protocol of the Trial allowed us to evaluate multiple
interventions, but did not provide us with an opportunity for assessing the production roll-out of the
DAIAD system. Specifically, in a real-world setting, the system will start directly with its full functionality
available (i.e., in Phase 5), since the interim phases are only relevant for our experimental study.
Towards this, we decided to extend the Trial to additional 30 users located outside Alicante, thus
approaching users not already familiar with DAIAD. AMAEM, with the cooperation of the city council
of Sant Joan d’Alacant, recruited 20 households in Sant Joan, which gained full access to the DAIAD
system (SWM/b1). This activity was supported by the “Green Houses” initiative, a scheme promoted
by the MAGRAMA (Spanish Ministry of Agriculture, Food and Environment), which is also associated
with the European “Green in everyday life” project (http://www.greenlife.world/). In this manner,
we also exploited local synergies, further increasing DAIAD’s visibility and reach.

o FEvaluate retention. Following the official end of our Trial, we decided to maintain the operation of the
DAIAD system till the end of the project, allowing our users to continue using the system, and allowing
us to monitor the retention of the achieved changes in their consumption behavior. In this period, we
will not provide any support to consumers, and only continue the monitoring and analysis of their
behavior, which we consider as an important aspect for our work in T7.5.

3.9.2. KPIs

In this section we provide the evolution of select KPIs presenting the progress of the Trial Ain Q4, highlighting
specific periods and/or events of particular interest.

3.9.2.1. Participants per Phase
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Figure 33: Distribution of participants per phase during Q4 (Y axes: % of panel population; X axes: week in
Quarter4)

During this period, all participants were successfully moved to Phase 5, at which point the complete
functionality of the system became available to all users with no exceptions.
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3.5.2.2. Water Consumption (SWM)
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Figure 34: Total daily consumption for 4 (liters) (¥ axes: total water consumption in liters; X axes: day in
Quarter4)

The total daily consumption of our Panel for Q4 is normal, with consumption patterns accurately reflecting
the periodicity (working days, week-ends, public holidays) of water use. The close to zero water consumption
observed in days 51-61 were caused by a malfunction in the automated SWM data transmission from AMAEM’s
smart metering infrastructure (this data was successfully retrieved asynchronously at a later date).

3.5.2.3. Water Consumption (shower)
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Figure 35: Total daily shower consumption for Q4 (liters) (Y axes: total shower consumption in liters; X axes:
day in Quarter 4)

The daily volume of transmitted showers from our Trial participants remained stable and practically the same
with the previous period, with a number of visible peaks around days 20-31, during which a new app update
tripled the throughput for receiving historical showers (hence a high number of historical showers were retrieved
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these days). This improvement was planned during the previous period (see 3.4.2.3) and ensured that al/
shower events captured and stored in the b1 were successfully transmitted to the server. Finally, the time-
series accurately reflects the periodicity (working days, week-ends, public holidays) of shower use, with
patterns its visible throughout the period.

3.5.2.4. Shower events

600
500 i
400
300
200

100

M\A” T . 2. AN VN g v " A\ T " AN 2\ v 0 e

1 4 71013161922252831343740434649525558616467707376798285

0

e Total Showers = Real-time showers Historical showers

Figure 36: Shower events (fotal, real-time, historical) for Q4 (Y axes: number of shower events; X axes: day in
Quarter4)

During this period, we captured in total 3,381 shower events, of which 757 are real-time shower events and
2,627 historical shower events. As we can observe, the number of historical showers increased after the
introduced mobile app update mentioned in the previous section, and is directly responsible for the increase
in total shower events (real-time showers remained practically stable throughout the period).

For the entire duration of the Trial, we captured in total 10,758 shower events, of which 3,508 are real-time
shower events and 7,250 historical shower events.

3.5.2.5. Amphiro bl malfunctions

During this period, no b1 devices were reported as malfunctioning. For the entire duration of the Trial, the
total number of malfunctioning b1 devices is eight (8), i.e., 4.3%.
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3.5.2.6. System availability (uptime)
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Figure 37: Daily system availability (% of time within a day system was available) (Y Axes: % of system
availabiliy; X axes: day in Quarter 4)

All interruptions in the system’s availability during Q4 were scheduled down-times (maintenance/upgrades).

3.5.3. Issues

The following table presents the issues we addressed during Q4 of Trial A, and the corrective steps we took
inin order to explore, analyze, and address them.

17/12/2016 *  Forgotten password We explained to the use how to reset the

A user had purchased a new password herself using the integrated

mobile and installed the mobile functiona“ty of the mobile app.
app, but did not remember her

password.
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31/01/2017 e Use of a second mobile

We informed the user that she could use any
device other compatible mobile devices available in

A user contacted us wanting to the household, reminding her to always use the
know if it is pOSSible to Sign in same user account.

the app with a second device.
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411

4. Preliminary results

ntroduction

In the following, we provide some preliminary results regarding the effect of the DAIAD system in terms of
water savings for our Trial population. The reader is strongly urged however, to ignore the following text and
instead study our Report Deliverable D7.3, which is dedicated on presenting a thorough analysis of the user
Trials across multiple dimensions.

At the time of this writing, the analysis of the Trial data has not been completed for reasons that are apparent
from studying this report and of course relate to the real-world focus of our experimental evaluation. In
summary:

Smart water meter data collected during the entire duration of the Trial are still evaluated in terms
of completeness and veracity to identify systematic or ad hoc problems in the collection, transmission,
or processing of data from AMAEM’s smart metering infrastructure. As already mentioned in the
previous sections and in the following section 4.3, we have discovered several data inconsistencies
and problems (e.g., missing data points, outliers, out of order data) which require an extremely careful
and time-consuming analysis to identify and address via ad hoc extractions and/or improvements in
AMAEM's smart metering infrastructure. According to our experience, this low data quality is a
common, yet accepted, inherent challenge in smart metering infrastructures, and ignored in most
studies (‘perfect data assumption’). In the contrary, we consider this as an important finding of our
work, as it clearly highlights the need for robust systems and SWM improvements to reduce veracity. At
all cases, at this point in time we cannot guarantee that the retrieved SWM data, and hence the
savings mentioned in the following, are correct and will not change.

Shower extraction events from our Trial panel are transmitted in the system in an opportunistic
manner, as explained in this report and the corresponding project deliverables. In summary, during
a shower event, if a mobile device is near the b1 device (5-6 meters) and with Bluetooth turned on,
then we receive the shower time-series in real-time. In parallel, we also retrieve shower extraction
events stored within the device's internal memory. In case of a shower event where data retrieval
from the b1 device is not possible (e.g., turned off Bluetooth, out of range), the shower extraction
eventisstored in the device’s memory. This is the reason in this report we distinguish received shower
events in real-time (/.e., received synchronously) and historical (i.e., received asynchronously). At a non-
extreme scenario, it possible for a user to have taken 200 showers (~3 months for a 2-person
households) without any data transmitted (the user simply did not take her mobile device near the
shower). During shower #201 the user has her mobile device with her, so we retrieve one real-time
shower (#201) as well as all the internally stored 200 historical showers. As it is obvious, and even at
the time of this writing, there are still shower extraction events stored in the b1 devices of our panel,
that have not been received (ranging from gaps of a few showers, to hundreds). At all cases, at this point
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in time we cannot guarantee that the retrieved shower extraction data, and hence the savings
mentioned in the following, are complete and will not change.

4.2. Water savings

Table 4 presents the savings, averaged over all Trial users for all phases of Trial A.

_ _3'7% _18'6% _10'1% _7'2% _17%
_ N/A -7.7% -3.4% -2].6% N/A

Table 4: Water consumption savings in all Phases

4.3. Insights

In the following, we provide select early insights from the Trial. Overall, we consider the implementation of
Trial A to be extremely successful, providing the Consortium with manifold insights and observations, which
allowed us to significantly improve the DAIAD system.

e User satisfaction from the DAIAD system, as documented from our periodic satisfaction surveys was
extremely positive (~80% Very satisfied or satisfied, 2% not satisfied). Further, participants have been
extremely active, interested, and vocal regarding the DAIAD system, communicating their approval, as
well as ideas for improvements, through multiple means. We have received hundreds of suggestions
by email, surveys, and face to face meetings with participants. Further, we identified two common
themes in their communications: (a) the system should be expanded and even become compulsory for
all consumers, (b) their awareness of water use before being introduced to DAIAD was extremely
lacking. We attribute this heightened interest in three factors: (a) the local historical water challenges
which sensitized the local population over the years, (b) the extremely active and close collaboration
of AMAEM with the local authorities due to its governing status, and (c) the DAIAD system, which
accommodated their concerns about water challenges, and provided them with tangible insights for
their individual water use.

e A number of participants experienced problems during the pairing process of their second amphiro
b1 device. In their vast majority, these issues were caused by the mobile devices used (specific low-
cost Android mobile phones) and faulty b1 devices (<4%). New versions of DAIAD’s mobile app
addressed all similar problems, while the malfunctioning b1 devices were collected and studied to
identify systematic problems. At all cases, the malfunctioning devices were replaced.

e Atechnical issue in the automatic uploading process of SWM data was discovered and successfully
addressed in M28. The issue was discovered during our analysis of water consumption data to detect
patterns and outliers and resulted to missing values from water consumption time-series in a
completely random manner. A number of improvements were introduced both in the DAIAD system
and AMAEM's ETL process to account for similar future data gaps in SWM data.
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o We observed that the overall quality of SWM data was relatively low (e.g., negative values, missing values,
outliers). According to our experience, this is a systemic issue of smart meter roll-outs, as their priority
is to provide automated metering and billing services. In this context, the low data quality is not a
problem since the large metering and billing periods (7-3 months) negate any effects. In contrast,
when applying the highly granular data for more complex services (e.g., model training), the low data
quality becomes a significant obstacle across the data lifecycle (e.g., evaluate prediction accuracy).
Depending on the data quality, standard cleaning approaches may actually have a compounding
negative effect.
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2. Annex | —Survey jor expression of interest

In this Annex we provide the Welcome screen of the web survey as well the complete list of questions and
answers (exported via printing the form, styling omiited).

DEMOCRATIZING WATER CONSUMPTION MONITORING

SENSE x ANALYZE = KNOW = ACT

Formulario de inscripcién en el piloto DAIAD

{Muchas gracias por tu interés en participar en el piloto DAIAD!

Completar este formulario s6lo te llevara un par de minutos. Te preguntaremos algunos detalles
acerca de liy las personas que viven contigo, asi como asegurarnos de que cumples con los
requisitos para participar en el proyecto DAIAD. Por favor, responde con claridad, ya que tus
respuestas nos ayudaran a seleccionar a los participantes del piloto

Continue » —
25% completed
Powsted by This contant s neithor croatod nor endorsod by Googlo
Google Forms Report Abuse - Tarms of Servica - Additional Terms

Figure 38: Survey for expression of interest - Welcome screen

6. L0ué edad tienes? *
Mark only ono oval

Formulario de inscripcién en el piloto DAIAD

{Muhas grae s par Ly interes en pericipar en el plola DAIAG

e minutos,

de iyl d fos requisios para

partcipar en ef Por farvr. s ayudacdn

a seloccionsr a los participantes del ploto, ) 5564 afios

“Rogirod () 65T4afios
") Mas de 75.afos

Cuéntanos un poquito a cerca de ti

3
Pt faver, i Mark amiy ane oval
seleccionad parm participar en el piktol

que has recibida) *

) Sinestudios

1, Nombre * ) Educacién Primaria Onlgatora
ducacion Secundia Obligaloria
achlierats o Giclo Formativo Graco Medla
2. Apelidos * ) Gradund o Gicl Formalive Grada Superior
() wadstor
S ) Dockerado
3. Dirscgién * -
Tipo da calle (Avenida/Cale/BuicvarPlazal: 5 Género
Normbre de I cale { Nimero (PerialaniarLetra) ek oty ane oxal
() Mg
4 Ciudsd* ) Hombre
(Por ejempl: Alicanie, o especifca cuskier otrs)
Mark ony che oiat, Criterio de Seleccién
) Misants Gen las =
o para ol piois, s r sz ol
o 9. {Cusntas duchas tipo takfono isnes en caza? *
5 Email* Si o conoces qué fpn do ucha a5, an sl siuienis nk anconiraras imgenas da ol
adtavsalatuboscombvg
“arw ey ene v
i
2
bE!
() Mésdes

() Motengo ringuna
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OELIVERABLE 7.1

10, ia una opeidn; *
Mark only one oval
ratvo 108 (Por sjemplo. iPhone 4,
Sistoma Ogerativo Android (Por cjomglo. HTC, Samsung, LG, Sony, Motorola)
) Sistema Ogeratvo Windows (Por eiemplo. Windows Phone o Windows 10 en Noka,
Samsung, HTC, Hugwei)
Otro Sistema Operativo Diferante (Por ejemlo. Blackbery, Frefox. Sailfsn, Ubuntu, Tizen)
No sé Gue sistema operatio tiene i smariphone

No tengo smartphane.

1. Mitabletes..*
HMark only one ovel
Sistema Oeratvo IO (Por ejorplo. PacPad mi)
Sisterna Operato Android
Sistema Operativo Windows
Nolengo tablel

12 Sueles .
Mark only one oval

Siempre o casi siempre.
Bastante s menudo

Nunca o casi nunca
Lo enciendo slo cuando lo necesilo
Mi smartphone o tablet no fienen Blustooth

13. ¢ Tienes conexién Wi<i en casa? *
Mark only

si
No
No estoy seguro

14. £Tienes conexin de datos en tu teléfono?
Mark only ona ovel.

sl
No
No estoy segur

20. 4Qué superficie aproximada tisne tu vivienda? *
Mark only ona oval
) menos da ¥ moties cuadrados.
da 31 260 metros cuadrados
) de &1 8 80 mevos cuadrados.
) de 81 110 mevios cusdrados
) mas de 111 metres cuadrdas

Pasrac by

B Google Forms

15, ¢ Tienes

Vacaciones, residencia de verano, etc) -

Mark onfy ono oval
sl
No

de 3 meses? (Por cjemplo.

6
durante el piloto? *

datos y los

Toda tu informacidn personsl serd tralada de forma sndnima y confidencial para o andliss de los

datos y no.
Mark onfy one oval,

si
No

serdn compartisa con ercoras partes.

proyecto a o largo del

piloto? *
Mark onfy one oval,
sl
No

Tu vivienda
Por favor, facit

contigo. Ello d

18

Mark only one oval

1 omas

19, ;Cudntos de
Mark oty one oval,

Ninguno
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0. Annex 2 — Trial Guides

6.1. Short guide

OELIVERABLE 7.1

iHola Alicante!

¢Zquieres unirte a nosotros?

www.daiad.eu/join

iBienvenido a DAIAD!

Introduccidn

Aguas de Alicante nunCiar que nue; I en un piloto
e 12 meses de moni j por DAIAD, un

de 0
pl2fono mivil, la web. inclus

Aguas de Alicante ha logrado asegurar que 100 de nuestros clientes pueden
participar en el programa piloto de forma gratuital
Quienes somos

El 0 DAIALD

Sensor de Agua Aplicacion movil Sitio Web

¢cEres un candidato e

Requisitos de los participantes

egible?

Ducha detipoteléfono Dispositivomdvil

hogar.
Unos pocos minutos de tu tiempo!

ZWue voy a hacer en el piloto?

Solo tienes que utilizar el sistema!

Enrealidad es cilol Degy sua inteligente yla aphicacion
) r de cam ]

mowil, s L
{os, beber agua (es bueno

corpol

para

eLe notificaremos por correo elect

para participar en e pilofo { Hurral). Usted puede contar con este 2015

corren dlectriinico enlos flfimos meses de 2015

ensor ineligente de ‘
cualquier ofro dispositivo

b

*Vaasegur [as nstrucciones que para inslalar el sensur

en su ducha, descargar la aplicaciin mi ornprobar que fodo
il
nal
el fin del piloto! H sisterna IAAD e

funciona. Na debe tornar mas de 10 minutos de su fiempo.
stema
©
ay puede sequir
usandolo durante todo el tiernpo que quie

~Felicitaciones, usted es ahora miembro de DAIAD!

DAIAD

Quiero unirme al piloto

iBracias|

iEstamos realmente contentos de que nos ayudes!

Por favar, entra en el siguiente fink y completa |2 encuesta para indicarnos
tuinteres. Seran solo dos minulos.

Teenviaremos | artes posible un mensaje para hacerte saber si
participas en el piloto.

www.daiad.eu/join

iGracias!, Thank you, Evyaplotd, Vielen Dank!
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6.2. Long guide

iHola Alicante!

Zquieres unirte a nosotros?

www.daiad.eu/join

www.daiad.eu

N R CONSUMPTION MONITORINE

« ANALYZE # KNOW = AC

Quienes somos

£l equipo DAIAL

mEY MIs
Centrode hwestigacién thers” " Universidad de Bamberg
Menas, Grecry Bamberg, Alemania
amMPENIro fmas:  ZFraunhofer s
: 4
hmghiohG : 7o FasherlS :
h Suza &) [y
1 tek

waterwise
Viatervise hguas de Ncante
oniires, Rero Und: Hicapie, Espi 3
e e
Q omphito  Hrrunhofer  watenwise [ Kilfm

AGUAS

iBienvenido a DAIAD!

trod n

dia para mejura
tecndogies pa

Aguas de Alcante
p ;

savagardar

Jrcpens enn esfier

participar en un piloto de 12 meses finenciado por fa UE y que utiiza un innovador sistema de
medician del consumo def agua y enel

1todo ¢ mundo.

Aguas de Alicante y el equipo del Proyecto DAIAD invitan a 100 hogares
de Alicante a participar en el piloto de forma totalmente gratuita.

en el mundo en tener
LAES

O & omphio  Hreuwhoe waicise i
-

¢En que consiste el piloto?

El sistema DAIAD

i b e

o gratuitamente el sisterna AR), el oo padrén
tema inckye L contador de agua nlelgente
mivil o tablet, 251 como un portal de intemet. Todos
monitorizar y analizar 5umo d
consumos. AW ha sido desarrolla

ependientermente de la edad, educacin o experiencic )

ver terminacko el pioio. Fsle

| contador nthgente DARD m 13t agua usas
rmplemente e instalarks nanual en ol tesbfono d |

de formanorma. En e momerto ene que e

actiéa y regisia s consumo de

emgn

Uz k2 pe
s a i lambien anelica d uso e g y

1 cided,

A amigos 2

watepwise.

‘ . omphio B Frunhofer
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¢Eres un candidato elegible?

Reguisilos de los partic

necesari verfar una serie de
aquelos Usuans que participen
Ducha de tipoteéfon =

sitas fener una

fucha de tipn telEfeno
entuhagar.

Lhas pacos minutos de tu tiempo!

e el il arlizaerros
I exiraer conocimiento

amphiro lmnnml waterwise. FaEr

¢20ue voy a hacer en el piloto?

sistemal

Solo tienes que utilizar e

inirlelgente yle
cambies by
eshueno

iiento i s por el estio, Ui
a2 fuera de [o normat

sarticipacion en el programa pilato.

o para particiar
oo 2015

tuinformagion
lecuerdas o g2

Ahora, esto lo una wisin general dz cimo

*[e notficaremos por el si bas

ylade fus famihares
damis by consentmien:
Aharaes cuando g

*IEs agun
deconsumo er
otro dispositvo g

ion el sensor en u ducha y

deberfa quitarte mas de 10 minuios.

#{Erhorabuena, Ya eresun miembro de DAIAD!

*jY estees ¢! find del pilotn! H s
lola par tanto bempo ¢

y 1 puedes

amphiro lmullMuw watepuise. i i

Quiero unirme al piloto
jGracias!

iEstamos realmente contentos de que nos
ayudes!

vor, entra en el siguiente fink y completala enc

Por [z
parain

armos (U inleres. Seran solo dos minulos.

IC:
Te enviaremos lo anles posble un mensaje para hacer e
saber si participas en el piolo.

www.daiad.eu/join

iGracias!, Thank you, Evxaplotd, Vielen Dank!

v
@DAIAD_EU www.daiad.eu

Preguntas Frecuentes

Para mds informacidn, contactarnos al ant
Preguntas Generales

¢Necesitaalgin tipo de baterfa para su funcionamiento? |

f fe jpre
A qué me comprometo participando en este proyecto?
‘ e el

;_Ag;as de Alicante vende € producto? o,
para s paticp 3

£L0mo ven autilizar mis datos? No se inguno
.

www.daiad.eu
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Preguntas Frecuentes
Preguntas Frecuentes y
P ) Dispositivo mévil
ZPor qué necesito un dispositivo mdvil? La transmisiir Um0 de aguaque
Preguntas Generales POSKiv viaa vil i no tenes u riphone no seré iz de ver
2Como surgid el proyecto DAIAD? L gesiin efi auay ) 1 histor r y acceder ael
o ennLe nt hay un sopar Ie I ar Necesito tener el Bluetooth encendida? jPor favor, 9! No hay
e B ituye ur preoct teria: el Bl e r
1foqu Nosé tiere Bluetoot 1este rar i tere no Android
0 i ¥ 13 antioleds : i version deF & reror
U (1 TLEStTas Viviendas. B ou ¢Wilizaré mis datos de mévil para enviar la informacion? Depender RN
¢Cudl esel papel de Aguas de Alicante en el proyecto? Aguas de Alicante, er € Wi-Fi der e todas formas, ef consumn de datos por parte dela A y
parar & b eV war yoer £ bajc
) i savaguarder nuesiro preciada recurso. Con Stloteng tablet. 0 hay protiemal DAAD puede funcioner cor
g s Tengo tanto mdvil como tablet. jPerfectn! T podras instalr fa App de DAAD en ambe
g e J L f POSKivDS Si quiere
. o il Puedousar més de.un movil? ;Par supuesto! A
” N03 puede il J!
P e Tus comentarios
£ 0u2 comentarios queremos que nos des durarke los 12 meses del pilotn?
Ducha de tipo te¥éfono LhesSer Toroii Vs el i e s thams B D s
£Por queé es necesario tener una ducha tipo teléfono? El dispasiivo esta conectadn 2ty nar
e et b rinanes nr o S e _‘, - : :
2 3 JJedas tener i nsla
Tengomas deuna ducha. {Nop dar ) "
tel : vivienda Particy
Laducha tipoteléfono esta utilizada mayormente por mis hijos. De nuevo. o pasa nadal i e i
efiado ¥ acil de usar ir par f na 1

@DAIAD_EU

www.daiad.eu www.daiad.eu
Preguntas Frecuentes
Para més informacidn, contactarnos al ideas.idi@aguasdealicante.e
Tu consentimiento
0 ;

inen darmos u consenfimienle arlicipes enel piolo. Te

lo erfienda:

L J
@DAIAD_EU www.daiad.eu
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/. Annex 3 —Trial Pre-surve

In this Annex we provide the Welcome screen of the web survey as well the complete list of questions and
answers (exported via printing the form, styling omitted).

DAIAD - Encuesta Inicial
|Hoka failie, Sienvenida s DALAD!

Habis sido sel
necositamos que

leccianad@s para parlicigar en ol pilola DAIAD, Pero anies de cue comience,
completes esto pequeria formulario.

DEMOCRATIZING WATER CONSUMPTION MONITORING

SENSE = ANALYZE = KNOW = ACT

Formulario de inscripcion en el piloto DAIAD
iMuchas gracias por tu interés en participar en el piloto DAIAD!

Completar este formulario s6lo te llevard un par de minutos. Te preguntaremos algunos detalles
acerca de tiy las personas que viven contigo, asi como asegurarnos de que cumples con los
requisitos para participar en el proyecto DAIAD. Por favor, responde con claridad, ya que tus
respuestas nos ayudaran a seleccionar a los participantes del piloto.

Continue » — ]
25% completed

Powered by Thes content is neithe crealed nor endorsed by Googie.

B Google Forms Report Abuse - Terms of Sarvics - Addtional Terms

Figure 39: Expression of interest survey - Welcome Screen

Cuoromes

como una

hidica,

pto.
[¥uchas gracast

“Requied

Tus datos de contacto

1. Nombre ©

2. Apellidos *

¢ Quiénes viven contigo?

()]
:4"1
O
Coa
(7, 4
s
e
[
(s
" somas

7. 2Cuéntos son hombres? *
tavk oniy one ova

&1 el rsma domicilio,

OELIVERABLE 7.1

b0
31
Lo
3
[ee R
s
=
()
e

90mas
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5. 4D0 cuantos Mismbros 58 COMpOND tu vioNda? *
Por favor, especiica el nimero tetal de persenas que residls en tu vivienda. indhida 1. Si vives sdlo.
sebeccian 1.

Por favor, especiica el ndmero total o Ronbre que uvan en si
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8. ¢Hay algtn menor do edad sn su vivienda? *

Mtk anfy ana oval,

Incluyendo toxos aquellos que Irabsjen.
Mark only one oval,

Menas de 15,0006
15,0006 - 20,0006
200006 - 25.000€
5,000 - 30,0006
0,000 - 35000
36,000€ - 40,000
40.000€ - 50.000€
50,0006 - 60,0008
Mis de 60,0008

10,0
Mtk oniy one ova,
) Prosietaro
At
oo

11. Groo que ol consumo de agua on mi vivienda es...
Mavk ony ane aval,

Exiromiagamanta dlto
Ao

Normal

Bap
Extremadaments baio

9. ;Cuinte tiempo (minutos) utlizas al dia
ando 3 mana? -

Sine fisges & mano, indica ¢

20, ¢ Cudnta tiempo (minutos) utilizas agua al dia
en otras actividades? (oj: riego de plantas,
Tavar ol cochs, etc.)

i sivicacs,

Tus hébitos en la ducha
& wna

wivianda,

qué es para | sl como
erela

21, (Cudntos [iros de aguss crees que consumes
&n ks ducha cuanda nate lavas el pelo? *

22. ;Cuintos litros de agua croes que consumes
n una ducha cuande tambisn te lavas of pelo?

Tenienda en cusnta que vamos 3 comparar tu
onsuma de agua con otras 10 porsonas con
més o menos el mismo sexo y “corte de pelo’
4Budnta gente erees que consume mis que

12, £Con
Atark ont an vl
Siempre que quiera
Almenos uns vex gor semana
A rwenos una ver 3l mes:

) Mlgana vez cada varios meses.
Almenos una vez al afie
i e

Vuestros hahitos de consumo de agua
Tus respuasias nos syudaren & establecsr una base pars &l consuG lipico 08 Bous que lendis an
vuesra vienda,

Cuande respondss, por favor, n cuerta s s o casa,
N0 85 hecaBara una Gran prEciSan. PerD Nas QUSEaria U fos dIBras 1 mejor ssimackn.
13, ¢Cusntas veces os duchils als semana? ™

Por favor, Incluy 155 duchss de todos los

miemeros de ks casa,

14, De media, 2Cudnte tiempe (minutas) tarddis.
aros?

Mo hacn fakta pracisar hasta el sagundo, con una
estimacin sora suficents,

15, 4Cudntas vaces os baiéis por semans? *
Por favor, Inchuye las dughas e tedos los
miembos de

16, £Cuintas voces estirdis do la cadena de la
clstarna dol bano al dia? -
Por favor, Incluye lag da todos los miembros da la
casa

17, gCusntas veces s semana utikz4is la
Tavadora? *

& lavadora, indica O,

18, £Cusntas voces 2 13 somana utilizais of
lavavajillas? *
Sino ussis lavavajilas, indies 0.

2 Iguions
Mark only one oval per fow.

Nidescwerdoni  Da  Totakments

Totalmants en En
Gesacusrdo  en desacuerdo  scuerdo de acuerdo

Fara m, ko ducha

3 s un deber auo
un plsce

En general, Iniznto
reduce mis

consumes de aguay
energia

Espero reduci mis

Gonsumas g8 aguay
anargia con ks [
contadlores de spua

intelgentes

Tus habitos respecto al consumo de Agua y Energia
Per arer, P

Aguay
de fa Energia,
poiria zyudar a mejor
25 4G d a que ver con .
Wk only ano ovsi
E5 56l0 una moda v hora mismma,
E5 algo a tener en cuents, per no estoy reakmente nteresado.
Es litcas, ¥ s
poblacion.
N opno,

instalado

&
Mark only one ova.

NAIAN
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27. ¢Tenéis algun teléfono de ducha eco-sficiante? *
Mark only one oval.

26, ¢Tendis alguna cistema de bao de doble descarga? *
S0 sabas o que es una cisiema de dotle descaroa: Bipaca:

el
Mark only one ol

Nolase

Las perso
impartantes pars mi

Las personas

Nome importa ko

coqueostion ()
i mano para reducit
mo

ducha muy larga
Siente.
remordimientos — .

ra
ducha muy calente.

Tu y la tecnologia

tecnclogiss, asi com lus hablidaces persenales,

29, ;Hasta qué Jquisntos
Mok caly one oval per rom:
Totalmentoan  En  Nideasewsan  Dn
desacuerdo  deascuerdo  en desecuerdo  acverde
Suslo hablar acerca —
del anomo )]
energia
‘Suslo hablar acerca — — — =
del snomo de og (- (- - ¢
Tengo dispositivos
vio apkeaciones oe . . N -
ahorro de enerala (@) (an) O (
para reduce mis
consumas,
Tongo dispositivos
(@) ] ) (
o D] o

cansume de agus
Si recuzoo of
consuma g agua en

consuma de agua on

Ia éucha, éslo oncii
un impacts directo

st ml
presupuesto del
oger

Las persanas a e
que les importa
pionsan quo doborla
reducr mi sansume
snergeticn

Las parsanas a s

e les Importo
piensan que deberla C
reduc mi consuma.
do agua

30, Por fa
Maic iy on oval par row.

Nada qus

ver conmige

[
sprendiendo ausar
rueas aplicacionss
¥ otras tecnologias

Guando se me
roquiere apronder
wsar una tecnologla
dasconocida para -]

Encuentra la

mayoria de I

tecnologia facl de —
rencer

quioro dof-audarios
W enliendo tien

n s feenckogias
ylas méquings

=
problemas o C
makfuricr o

de las focnologias.

actualizado con las.
tecnologios como 7
s compaieras

31. ;Hasta qué punto te describes con ks

nly 00 oval porrow.
Totaimerte En
Gosacuordo  desacuordn

servada ()] [@D)]

siompre dicela

vorcas C C

ande a ser — —

perezosa ) -

earokojado, controla -,

bien ol estiés )

esta terasado an el
any

s exiroverida y
saciable

tlende abusearfalos .

en los demss ¢ (-
abaja e fonma — —
hausiiva - ()
s pone nerviosa — -

facilmente = =

tione unay
imaginacidn aciva

camras vy
B GoogleForms

Nideacueroni Do Tolalmenlo
on desacuarco

acuerds da acuero
< T <

NAIAN

Prabalementa i tenga  Algo fiana que
‘qve ver conmigo ver conigo

Totalmantn
da acuendo

M idanifico
totalments

/1



3. Annex 4 —Installation instructions

OELIVERABLE /.1

Guia de Instalacion del DAIAD

¢Oué necesitaras?

1. Descargae instala DAIAD en tu movil:

* Busca DAIAD en tutienda App Store o Play Store

* Esceneaeste codigo OR

e on the

tore | P> @ 2. Abrelaaplicacion DAAD

3. Inscribete con tu email

4. iSiguelas instrucciones en tu pantalla!

iY ya esta, Has instalado DAIAD con éxito!

P 2 Entra en daied eu/fag-es o contacta con nosotros a través de proyecto daied@aguasdealicante.es
}?'{ /G‘ PN % Fraunhofer  waterwise 58 ik

NAIAN
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J. Annex o —Mode management natifications

9.1. Phase 1 —Reminder

Hola DAIADista
iCasi lo hemos conseguido!

Recuerda tener tu movil o tablet cerca jsiempre que te duches!. Antes de ducharte recuerda abrir a app
DAIAD y asegrate de tener encendido el Wi-Fiy el Bluetooth. Tu mavil debe estar lo mds cerca posible de la
ducha (3-5m) y en lugar seco.

¢Por qué es importante?

Muy bien, pues DAIAD estd en “Modo Aprendizaje” y parece estar inactiva. jPero no!, estd funcionando y
recogiendo tu uso tipico de la ducha, lo que Ilamamos “Linea Base”. Esto permitird entender como DAIAD
influye tu consumo de agua a largo plazo.

i¥ la dnica forma de establecer esa “Linea Base” es recoger la informacion de tu dispositivo con el movill

Siya estds haciendo esto, pronto terminard el “Modo Aprendizaje” y jpodrds empezar a usar DAIAD!. Sino lo
haces asi, el dispositivo necesitard permanecer mucho mas tiempo en Modo de Aprendizaje.

Y recuerda, nos encantaria conocer tu experiencia, cuéntanosla a través de Twitter usando el hashtag
#ProyectoDAIAD y mencionando a @AMAEM_Oficial y @Daiad_EU.

iHasta pronto!

Un cordial saludo,

El equipo DAIAD

9.2. Phase 2 (b1 ON/mobile OFF)

Muchas gracias por tu paciencia, jahora puedes empezar a usar DAIAD!

DAIAD ha estado en “Modo Aprendizaje” desde que lo instalaste para ir recopilando informacion crucial sobre
tus consumos habituales de agua. jPor eso tanto la aplicacion del movil como el amphiro b1 estaban inactivos!

Pues bien , jel periodo de aprendizaje se ha completado!

NAIAD
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Ahora avanzamos hacia una nueva fase del piloto:
e Tuamphiro b1 se activard por sisolo, mostrando el caudal, la temperaturay la eficiencia de tu ducha.
e Laaplicacion del movil permanecerd inactiva durante unas semanas mas.
Sigue los siguientes pasos:
e Laproxima vez que vayas a ducharte, recuerda coger tu movil.
e Abre la aplicacion de DAIAD y aseglrate de tener conectado el Bluetooth y el Wi-Fi.
e Deja el movil cerca (3 a 5 metros) y jduchate!
e Sitodo funciona correctamente, después de unos minutos la pantalla del amphiro b1 se activara!
iEsto es todo! De ahora en adelante podrds ducharte mientras conoces en tiempo real tu consumo de agua.

Simplemente recuerda tener el mévil cerca cuando te duches siempre que sea posible (idealmente, en todas
las ocasiones). Aseglrate de abrir la aplicacion DAIAD con el Bluetooth y el Wi-Fi activados. La aplicacion
parecerd inactiva, pero sin embargo estard recogiendo los datos de la ducha en segundo plano.

Y recuerda, nos encantaria conocer tu experiencia, cuéntanosla a través de Twitter usando el hashtag
#ProyectoDAIAD y mencionando a @AMAEM_Oficial y @Daiad_EU.

iMuchas gracias por tu participacion en este piloto y por colaborar en mejorar DAIAD! Si necesitas ayuda
puedes contactarnos al email proyecto.daiad@aguasdealicante.es

iEsperemos que disfrutes utilizando DAIAD!

Un cordial saludo,
El equipo DAIAD

9.3. Phase 2 (b1 OFF/mobile ON)

Muchas gracias por tu paciencia jAhora puedes utilizar DAIAD!

DAIAD ha estado en “Modo Aprendizaje” desde que lo instalaste, recogiendo la informacion necesaria para
establecer tus habitos en la ducha. Por esta razdn tanto la app como el dispositivo estuvieron inactivos.

Pues bien, jesta etapa se ha completado!

e Y pasamos a la siguiente fase:

e Laapp DAIAD se activard por si sola, mostrandote informacion acerca de tu uso del agua.

e TuAmphiro b1 (el dispositivo en la ducha) permanecerd inactivo durante un par de semanas.
Solo sigue los siguientes pasos:

e Laproxima vez que vayas a ducharte, recuerda coger tu movil.

NAIAD
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e Abre la aplicacion de DAIAD y aseglrate de tener conectado el Bluetooth y el Wi-Fi.
e Deja el movil cerca (3 a5 metros) y jdichate!
iEsto es todo! A partir de ahora podras visualizar tus duchas a través de la app DAIAD.

Descubrirds una serie de nuevas funcionalidades que podrds utilizar. jExpldralas y utilizalas! Nos gustaria
darte unas instrucciones detalladas de uso, pero dejarte descubrir como funcionan jes parte del
experimento! :)

Simplemente recuerda tener el movil cerca cuando te duches siempre que sea posible (idealmente, en todas
las ocasiones). Aseglrate de abrir la aplicacion DAIAD con el Bluetooth y el Wi-Fi activados. La aplicacion
parecerd inactiva, pero sin embargo estard recogiendo los datos de la ducha en segundo plano.

Y recuerda, nos encantarfa conocer tu experiencia, cuéntanosla a través de Twitter usando el hashtag
#ProyectoDAIAD y mencionando a @AMAEM_Oficial y @Daiad_EU.

iMuchas gracias por tu participacion en este piloto y por colaborar en mejorar DAIAD! Si necesitas ayuda
puedes contactarnos al email proyecto.daiad@aguasdealicante.es

iEsperemos que disfrutes utilizando DAIAD!

Un cordial saludo,
El equipo DAIAD

94. Phase 3

Estamos muy contentos de anunciarte que ahora tienes acceso completo al sistema DAIAD!

El amphiro b1y la aplicacion de movil estaran ambos activados jLo que te permite conocer tu uso del agua
donde y cuando quieras!

Solo sigue los siguientes pasos:
e Laproxima vez que te duches ten tu movil cerca.
e Abre la aplicacion de DAIAD y aseglrate de tener conectado el Bluetooth y el WiFi.
o Deja el movil cerca (3 a 5 metros) y jduchate!

iEso es todo!

Simplemente recuerda tener el mdvil cerca cuando te duches, a ser posible, siempre que lo hagas. Aseglrate
de tener encendidos el Bluetooth y el WiFi cuando enciendas la app, asi siempre que te duches, se enviara
la informacion a tu movil.

NAIAD
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Y recuerda, nos encantaria conocer tu experiencia, cuéntanosla a través de Twitter usando el hashtag
#ProyectoDAIAD y mencionando a @AMAEM_Oficial y @Daiad_EU.

iPronto contactaremos contigo! Tenemos muchas novedades que te ayudardn a mejorar el uso del agua.

iEsperemos que estés disfrutando usando DAIAD!

Un cordial saludo,
El equipo DAIAD

NAIAD

DELIVERABLE /.1 16



10. Annex b — Satisfaction surve

¥

In this Annex we provide the complete list of questions and answers (exported via printing the form, styling
omitted).

[ —

s
Encuesta de Satisfaccion
“Required

(RS —
1. Tu direccion do email (La que utikzas en o
pilota) *

Tu amphiro b1

ineia:360 en tu duchs, no con 3 3pp,
.08

Aoien nimal Ms Moy mal

Eromeinin Solsccin
dica visuakzar gran variedad g informacion. (E3 focd de
jr?

vl Facl N fiini difici DGl May i

ity

NAIAN
OELIVERABLE 7.1
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For completeness and to assist the reader, in the following sub-sections we have assembled the evolution of
our KPIs in throughout the 12-month duration of the Trial.

IL1. Participants per Phase

120

100 r
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60

40

20

L

1 35 7 911131517192123252729313335373941434547495153

e Phase ] e====Phgse? e====Phgse3 e====Phgse4 e==Phase5

Figure 40: Distribution of participants per phase during Trial A (Y axes: % of panel population; X axes: week in
M1-M12 of the Trial)

11.2. Water Consunmption (SWM]
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Figure 41: Total daily consumption for Trial A (liters) (Y axes: total water consumption in liters; X axes: day in
M1-M12 of the Tria))

NAIAN
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11.3. Water Consumption (shower)
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Figure 42: Total daily shower consumption for Trial A (liters) (Y axes: total shower consumption in liters; X
axes; day in M1-M2 of the Trial)

114, Shower events
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e Total Showers e Real-time showers e Historical showers

Figure 43: Shower events (fotal, real-time, historical) for Trial A (Y axes: number of shower events; X axes: day
in M1-M12 of the Trial)
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11.5. System availability (uptime)

120%

100%

80%

60%

40%

20%

0%
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Figure 44;: Daily system availability for Trial A (% of time within a day system was available) (Y Axes: % of
system availability; X axes: day in M1-M12 of the Trial)
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