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Executive summary

This report presents an overview of the implementation of DAIAD’s Trial B, which took place in St Albans from
15U March 2016 to 28'" February 2017, with the participation of 47 households (164 consumers). The purpose
of this report is to document the implementation and evolution of Trial B across its various phases, present
all technical issues raised from DAIAD users, 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 B was to evaluate and validate DAIAD technologies in a bottom-up perspective, with DAIAD
being offered directly to consumers. Consequently, in Trial B we attempted to replicate for participants the
experience of DAIAD being offered as an actual off-the-shelf standalone personal water monitoring product with
them having access only one amphiro b1 devices (i.e., no SWM data available). Towards this, the system was
provided to participants packaged with clear installation, use, and troubleshooting instructions, with support
being provided exclusively by remote electronic means (email, FAQ). While support provided to consumers was
more measured and less hands-on compared to Trial A (e.g., no visits to households), local activities to inform
and engage participants were much more intense, with numerous gatherings organized in St Albans by
Waterwise. In addition, the local water utility (Affinity Water) and authorities (/ocal council) were engaged in
the Trial, after expressing their interest regarding its scope and impact.

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 with access 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. Further, anecdotal information and informal communications with Trial participants were
similarly collected and analyzed. 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 B to be successful across all of its aspects, providing us with valuable feedback
towards simplifying, improving, and streamlining the installation and operation of the DAIAD system, exploring
the limits of current technologies, and locating critical key-points for the success of personal water monitoring
technologies. The direct comparison with Trial A confirmed our motivation for piloting the system in (a) two
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geographical locations with different characteristics in terms consumers and water demand, and (b) in two
real-world deployment scenarios. Our early findings, which will be presented in Report Deliverable D7.3,
indicate that a holistic coverage of total water use in the household /ncreases user satisfaction, with consumers
treating the provision of only fixture-based information as incomplete, making it /ess attractive. As a result,
fixture-based water monitoring services enjoy a lesser degree of potential commercial success as an
autonomous and self-contained product. Following this line of argument, the availability of smart water meter
data is critical for the success of real-time water monitoring technologies, and implies either direct
involvement of the water utility (e.g., similar to Trial A), or the indirect provision of data under a data sharing
agreement (e.g., similar to the Green button initiative).
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1. Introduction

This report presents an overview of the implementation of DAIAD's Trial B, which took place in St Albans from
15U March 2016 to 28'" February 2017, with the participation of 47 households (164 consumers). The purpose
of this report is to document the implementation and evolution of Trial B across its various phases, present
all technical issues raised from DAIAD users, 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 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 B were performed in the context
of Task 7.2 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 B was to evaluate and validate DAIAD technologies in a bottom-up perspective.
Consequently, in Trial B we attempted to replicate for participants the experience of DAIAD being offered as
an actual off-the-shelf standalone personal water monitoring product with them having access only to one
amphiro b1 device (i.e., no SWM data available). Towards this, the system was provided to participants
packaged with clear installation, use, and troubleshooting instructions, with support being provided
exclusively by remote electronic means (email, FAQ). While support provided to consumers was more measured
and less hands-on compared to Trial A (e.g., no visits to households), local activities to inform and engage
participants were much more intense, with numerous gatherings organized in St Albans by Waterwise. In
addition, the local water utility (Affinity Water) and authorities (/ocal council) were engaged in the Trial, after
expressing their interest regarding its scope and impact.

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) explaining in 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 on a voluntary basis for all customers located in the St Albans district and
the surrounding area that satisfied the minimum technical requirements of the Trial (see Annex 2 — Trial
Guides)

The recruiting process began in M16 with the goal of establishing a representative panel of 100 households.
Volunteers were invited to join Trial B and express their interest, following an extensive communication
campaign with focused dissemination and demonstration actions. Among others, these involved coverage from
mass media (radio, newspapers), 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 as well as specific-purpose sections in our web-site
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(daiad.eu/join). After evaluating the expressions of interest from volunteers, our final Trial participants were
selected and contacted via email, 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 English, 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 in Annex | — Survey for expression of interest.

The open call inviting consumers to express their interest has been extensively disseminated through multiple
channels in the context of WP7 (e.g. social media, media coverage, open events, 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:

o Waterwise undertook promotion and recruitment events at Affinity Water's offices, at the Sustainable
StAlbans eventin 2015, attended a Friends of the Earth meeting in January/ February 2015 to promote
and discuss the project.

e A press release and media campaign was launched with the Ver Valley Newsletter, Hertforshire
Advertiser, an email to all staff in the St Albans and District Council, the Friends of the Earth
newsletter, the Transition St Albans newsletter, an interview on Radio Veruliam, and wrap-around
sponsored ads in the St Albans Review (local newspaper) for one month.

e Anadditional social media campaign was undertaken in August 2016 using Twitter, which successful
initiated another 5 recruits to the project when some participants dropped out due to low-pressure
issues (see Section 2.1.4 for details).

e A Facebook page was also created to support community events linked to the Sustainable St Albans
Week 2016.

The bottom-up nature of Trial B, and despite our best efforts to engage participants, made our original
recruiting goal extremely hard to achieve, ultimately reaching 92 registrations instead of the planned 100.
According to our previous research visits (Waterwise, 2012), even for utility-driven top-down projects in the
UK, uptake rate among customers tends to be low if no home visits are involved (e.g., similar to Trial A).

We consider this as one of the most important findings of the Trial, and a critical point for the adoption of
personal water monitoring technologies. With these technologies still at a pre-production/early-production
setting, their market success is driven from innovators and early adopters rather than the general population.
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Specifically, according to the well-know and validated throughout the industry ‘Diffusion of Innovations’ theory
by Everett Rogers, the adopter categories for innovations (such as personal water monitoring technologies)
comprise

Innovators (2.5%), i.e., people willing to take risks, have the highest social status, have financial
liquidity, are social and have closest contact to scientific sources and interaction with other
innovators. Their risk tolerance allows them to adopt technologies that may ultimately fail.

Early adopters (13.5%), i.e., individuals have the highest degree of opinion leadership among the
adopter categories. Early adopters have a higher social status, financial liquidity, advanced education
and are more socially forward than late adopters. They are more discreet in adoption choices than
innovators

Early majority (34%), i.e., individuals that adopt an innovation after a varying degree of time that is
significantly longer than the innovators and early adopters. Early Majority have above average social
status, contact with early adopters and seldom hold positions of opinion leadership.

Late majority (34%), i.e., individuals that adopt an innovation after the average participant. These
individuals approach an innovation with a high degree of skepticism and after the majority of society
has adopted the innovation. Late Majority are typically skeptical about an innovation, have below
average social status, little financial liquidity, in contact with others in late majority and early majority
and little opinion leadership.

Laggards (16%), i.e., individuals that are the last to adopt an innovation. Unlike some of the previous
categories, individuals in this category show little to no opinion leadership. These individuals typically
have an aversion to change-agents. Laggards typically tend to be focused on "traditions", lowest social
status, lowest financial liquidity, oldest among adopters, and in contact with only family and close
friends.

=
(%]
<
G
2.5% 13.5% 34% 34% 16%
Innovators Early Adopters Early Majority
M Late Majority B Laggards

Figure 1: Prodluct adoption curve

As such, engaging consumers for adopting the project’s personal water monitoring technologies could
realistically reach at most 75% of the total population (i.e. before the chasm), and without taking into account
any local socio-economic considerations. The direct comparison with Trial A (fop-down, utility-driven) where
we exceeded our recruiting goals by 250%, helps us draw the following important conclusions:
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The early innovation status of personal water monitoring technologies is strongly alleviated when water
utilities (i.e., established authority figures, stakeholders and water stewards) introduce them to their
customers in the context of their standard business practices. Consequently, and at least until the
critical Chasm is reached in term of adoption (see Figure 1), we consider the direct engagement of
water utilities in a top-down manner, as absolutely necessary.

The underlying assumption and research query of Trial B was that social innovation, by means of
empowered consumers, could become a strong instrument for the wider adoption of personal water
monitoring technologies, acting as a catalyst for the population at large. Unfortunately, throughout
the course of Trial B we encountered evidence that social innovation cannot overcome the standard
theory for ‘Diffusion of Innovations’. While important on a policy and social setting, the reality of
product innovation is much more constrained in terms of real-world adoption.

2.1.2. Participant selection

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

We removed applications which did not cover the minimum technical requirements of the system.

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).

Each 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. Should the participant fail to reply, two follow-up emails were sent,
after which the participant was removed from the short-list.

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.

Finally, the participant was added in our white-list (thus allowing them to Sign Up to the DAIAD
application).

2.1.3. Equipment distribution

The equipment was distributed via post to all participants in Trial B (compared with Trial A, where the majority
picked them up from the offices of Aguas de Alicante). Each package included a small leaflet with instructions on
how to install the DAIAD hardware and install the DAIAD software (see 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 Waterwise contacting consumers by email in case of delays and providing support
to any issues the participants experienced.
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2.1.4. Drop-outs

Since participation in Trial B is 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. We had 9 officially drop out of the trial and return devices. The
majority of these participants encountered issues with the low shower flow affecting the area (see Section 3,
Issues for details), leaks at the connection with the showerhead, or had problems connecting their devices
using Bluetooth.

2.1.5. In numbers

The final synthesis of the Trial B 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 B (see Section
2.1.1).

e Participant. Each Participant is a volunteer that has successfully joined Trial B 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 B 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.

s

9
164

Table 1: Summary of Trial B 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 (see Annex | — Survey for expression of interest, Annex 3 —
Trial Pre-survey).

NAIAN

OELIVERABLE 7.2 16



Participant Age

Participant Sex

- N
(5, o
1 J

Frequency
S

5 .
0 -
= Male = Female 0 20 30 40 50 60 70 80 More
Figure 2: Participant sex figure 3: Particpant age
Participant Education
Mobile phone 0§
= Professional degree
= High school graduate
= Trade/technical/vocati
onal training
= Bachelor’s degree
= Master's degree
= i0S = Android
Figure 4; Participant education Figure 5: Participant mobile phone 0S (main device)
Participant Income
- <25K .
571':;2'( 10% Household size (sq.m)
SO 25K-30K
0% 8% .
31-60
110+ 20%
48K-56K 30K-35K 34%
20% 12%
35K-40K ‘ 8:;1/10
40K-48K 40K-48K 12%

12%

12%

) . ) Figure 7: Participant household size (in square meters,
Figure 6: Participant gross income d 4 (nsq )

NAIAN

OELIVERABLE 7.2 I



Consumer sex
Household members

= Females = Males

Figure 8: Number of Household members Fgure 3: Consumer sex

Consumer Adults vs. Minors

= Minors = Adults

Figure 10: Consumer adults and minors

2 2. Trial Phases

Trial B 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:

o Real-world operation. Trial B studies the application of the DAIAD system in a bottom-up perspective,
with DAIAD being offered directly to consumers. As such, these conditions need to be respected at all
phases of the Trial. Consequently, in Trial B we attempted to replicate for participants the experience
of DAIAD being offered as an actual off-the-shelf standalone personal water monitoring product with
them having access only to one amphiro b1 device. Towards this, Waterwise and local stakeholders
promoted DAIAD as an eco-innovation product to the local population, without any explicit or implicit
engagement of their water utility. Waterwise provided support exclusively by remote electronic means,
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mediating between the participants and the development team which analyzed issues and problems.
At no point was any home visit made, and although Affinity Water promoted the trial, they did not
lead on any communications.

e 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 B are volunteers,
but treated as consumers in the context of the Trial, 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.

o 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.

2.2.1. Phase 1

Phase 1 is focused on validating the proper installation of the DAIAD system and collecting baseline shower
usage data, without providing any interventions to participants. Consequently, it allows us to capture the typical
shower use behavior of participants and apply 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 usage data (which is the only type of water use monitored in
Trial B), means that any sort of assessment regarding the effectiveness of the system to induce sustainable
changes in consumption behavior will not be possible.

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

e The participant an amphiro b1 devices by post and an email inviting them to install the system using
the provided instructions (see Annex 4 — Installation instructions).

e The participant installs the b1 device, downloads the DAIAD application, and follows a wizard (i.e.
guide by guide steps) presented during Sign Up.
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o After completing the process, the LCD display of the amphiro device remains 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 device stores any shower events taking place transmitting them via the mobile
application when in vicinity, and then back to our monitoring services.

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.

e Ifthe 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 amphiro b1 data
received.

e If the participant is @ 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. 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
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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:

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

e 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. The LCD of the amphiro b1 will turn on.

e 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.

o 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 amphiro b1 data
received.

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
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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 11: Mode Management
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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
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facilities for a specific user (based on name, surname, and email), visualization services for a user’s
water consumption (amphiro b1), as well as download services for all water consumption data
(amphiro b1) 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.

RNAIAR atringgatcanie daiad e 04

Figure 13: Trial activity

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

Figure 14: User activily
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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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[T TR —————

Avarage of wieekly consumption - Meter - Utility

Figure 15: Trial reports
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3. Trial Implementation and Evolution

Trial B officially started on 1°' 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, as well as any anticip ated risks for the
following month.

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 Phase 5

Figure 16: Trial Original Timeline

Our original decision for a 12-month 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. 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 point in 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 inception 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.
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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
cannot be objectively validated and reproduced. Consequently, we decided to integrate facilities for
performing arbitrary treatment studies within DAIAD itself, enabling stakeholders to perform their
own water efficiency studies 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-B, 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 shower use 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.

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 3 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 officially started on 1°' March 2016, after a year-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. However, 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, DAIAD hardware was distributed to St
Albans participants either in an ‘equipment pick-up” event at the Civic Centre of the St Albans City and District
Council, or by post service. For many participants the deliveries were rescheduled multiple times after their
own request, introducing a delay of 2-4 weeks per case. Further, a number of participants (~20%) did not
respond to our communications for receiving their equipment or installing it at their residences. After waiting
at least 2 weeks after our last communication, we successfully replaced these participants with others from
our pool.

In terms of technical issues, their majority concerned the low flow of water in the area of St Albans (see Issues
for details), which resulted into affected users (5) requesting to be removed from the Trial. In summary:

e Low local water flow. This issue was gradually analyzed, with its caused determined, in a gradual
manner following a series of communications with users. Specifically, the first user contacted us by
email informing us that the major problem she is facing concerns the reduction of water flow when
attaching the amphiro b1 at the showerhead. We informed the user that a s/ight drop in water pressure
is expected, since the energy powering the amphiro b1 is harvested by water flow. To determine the
exact cause (malfunctioning b1, low water pressure in the area) we provided the user with simple
instructions in order to measure the water flow in her shower (with and without the amphiro b1).

In subsequent communications, and as more users reported similar problems, we reached the
conclusion the issue is not caused by a potential b1 malfunction. After examining all reported cases,
we have concluded that the problems were focalized to consumers with an already very low water flow
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in their households (<6 [t/min). For example, one user reported that the amphiro b1 device: “reduced
water pressure in the shower by about 50%, meaning that it the shower became effectively unusable”, while
another mentioned that “our water pressure is not that great, so that might be the course of the problem””.

Unfortunately, addressing these low-flow scenarios is not practically feasible with current
technologies (mechanical-based), but an open research topic for new types of microelectronic sensors.
To account for the increased number of drop-outs we organized a number of communication activities
to recruit additional participants. In addition, these findings were forwarded to Amphiro, initiating a
new round of line of work for the final version of the micro-generator employing static bypasses to
cope with exceptionally low flow-rates

o Amphiro b1 malfunction. For 4 b1 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 terms of anecdotal information, the increased communication and interaction with Trial participants during
this period was a source of great informal feedback. Although Phase 1 (i.e., Learning mode) is essential for
baseline data collection, and the Trial’s timeline was clearly communicated to participants (see Annex 2 —
Trial Guides), their feedback suggested they were very impatient and expected to start using their newly
installed devices and mobile app immediately. While a similar feeling of anticipation was observed in Trial A,
the local population in St Albans was even more vocal in its critique. In the context of our local events and
gatherings we even received unjustified negative comments (e.g., ‘Why not start with the full functionality
available?’) with little room for understanding, despite our best efforts to remind the planned phases and
timeline of the Trial, for which the users provided their explicit consent during the recruiting process. We can
only attribute this behavior in local attitudes and accept them as an important insight for organizing similar
large-scale studies in the future. In addition, this led us to consider an expansion of Trial A or Trial B with
users having immediate access to the entire DAIAD functionality (i.e., a production roll-out), without involving
the interim phases of our experimental protocol.

Finally, the end of Q1 finds the Trial delayed by 2 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 Bin Q1, highlighting
specific periods and/or events of particular interest.

NAIAD

OELIVERABLE 7.2 28



3.2.2.1. Participants per Phase

90
80
70
60
50
40
30
20
10

0

1 2 3 4 5 6 7 8 9 10 11 12 13
e=m=Phgse ] e====Phgse? e====Phase3 e====Phgse4 e==Phase5

Figure 17: Distribution of participants per phase during Q1 (¥ 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, as well as their high latency
in replying to our support inquiries. However, by the end of Q1all participants had successfully entered Phase
1 of the Trial.

3.2.2.2. Water Consumption (shower)
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Figure 18: Total daily shower consumption for Q1 (liters) (Y axes: total water consumption in liters; X axes;
day in Quarter 1)

With all consumers in Phase 1, 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
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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.

3.2.2.3. Shower events
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Figure 19: Shower events (total, real-time, historical) for Q1 (Y axes: number of shower events; X axes: day in
Quarter 1)

During this period, we captured in total 202 shower events, of which 60 are real-time shower events and 142
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.

3.2.2.4. Amphiro bl malfunctions

During this period, there were four (4) reported malfunctions out of the 47 deployed b1 devices.

3.2.2.5. System availability (uptime)
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Figure 20: Daily system availability (% of time within a day system was available) (% of time within a day
system was available) (Y Axes: % of system availability; X axes: day in Quarter 1)
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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 B, and the corrective steps we took
inin order to explore, analyze, and address them.

24/03/2016 e Malfunctioning We provided the user with suggestions to
amphiro b1. address the most common technical issues.
A user contacted us by email However, the user responded that the
reporting a problem connecting  problems persisted, even after trying it in two
the b1 with the DAIAD mobile separate devices (Moto G 2013 smartphone,
app during the initialization Nexus 7 2013 tablet). In the following, we
steps. The user also informed us tested the pairing process in two mobile
that the amphiro b1 sometimes devices identical to the ones used by the
does not register temperature participant, but the pFOblem could not be
correctly and shows 0 degrees reproduced. As such, we reached the
throughout the duration of a conclusion that the b1 is malfunctioning,
shower. informed the user that the b1 will be replaced,
and arranged the shipping of the device to
examine the cause of the problem. The original
b1 device has been returned to the Consortium
and carefully studied, confirming our
suspicions for a hardware problem caused

during assembly.
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05/04/2016

05/04/2016

08/04/2016

OELIVERABLE 7.2

the b1 with the DAIAD mobile
app during the initialization
steps.

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 after uninstalling
and installing it.

o Bluetooth connection
problem / Low water
pressure.

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

other devices. We informed the user that the
b1 will be replaced and arranged the shipping
of the malfunctioning device to examine the
cause of the problem. The user finally reported
that the new b1 successfully connected with the
mobile device.

After providing the user with suggestions to
address the most common technical issues, the
user responded that none of the available
mobile  devices satisfy the  minimum
requirements for the DAIAD mobile application
(i.e. Android 5.0, Bluetooth 4.0). We decided
to allow the participant to remain in the pilot
and informed her that periodically a
Consortium member will arrange visits to
collect her historical water consumption data.
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 provided the user with suggestions to
address the most common technical issues. The
user did not provide us with any feedback.
Further, no user activity was captured from our
monitoring services, indicating that the user
has not successfully paired the b1.

We contacted the user again by email and she
responded that the major problem she is facing
is the reduction of water flow when attaching
the amphiro b1 at the showerhead. We
informed the user that a slight drop in water
pressure is expected, since the energy
powering the amphiro b1 is harvested by water
flow. The perceived great reduction in water
flow could be caused by the b1, from an
already low water pressure in the area.
Towards this, we provided the user with simple
instructions in order to measure the water flow
in her shower (with and without the amphiro
b1). The user responded that she will follow up
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with her findings and acknowledged that “our
water pressure is not that great, so that might be
the course of the problem'.

08/04/2016 e Forgotten password. We reset the user status to ‘Unregistered’ in the
Auser contacted us by email and ~ DAIAD system. After providing the user with
reported that she has forgotten instructions to proceed with the ‘Sign Up’
her password and could notsign ~ process, create a new password and note it
in the DAIAD app. down, we confirmed from our monitoring

services that she has successfully signed up the
DAIAD system.

12/04/2016 e Pilot drop-out. We reminded the user that the completion of
A user contacted us by email the pre-pilot survey was a requirement for her
informing about her intention  participation in the pilot, explaining once again
not to participate in the pre- (a) the critical nature of this data for our study,
pilot survey. (b) the strictly confidential management of her

data from the Consortium. However, the user

NAIAN

OELIVERABLE 7.2 3




18/04/2016

18/04/2016

e Usage of Amphiro app.
A participant contacted us by
email  reporting that her
amphiro app has recorded only
a few showers.

e low water pressure /
Pilot drop-out.
A user contacted us by email
informing ~ us  about  her
intention not to use the amphiro
b1 due to a perceived reduction
in water flow in her shower.

continued to object to these terms and opted
to be removed from the Trial. The equipment
was returned and allocated to another
participant within 3 weeks.

We informed the user that she is required to
install the DAIAD mobile application, rather
than Amphiro’s application (available since
2014). After a few weeks, no user activity has
been captured from our monitoring services,
indicating that the user has not successfully
paired the amphiro b1 with her mobile device.
A follow-up email was sent to the user. In the
following days we observed from our
monitoring Ul that the user has successfully
completed the pairing process.

The user reported that the amphiro b1 device:
“reduced water pressure in the shower by about
50%, meaning that it the shower became effectively
unusable. | am therefore unable to use the device
(most unfortunately)”.

We thanked the user for her participation and
instructed her to return the amphiro b1 device
for examination. Further, we replaced her with
another participant from our pool. However,
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19/04/2016

05/05/2016

o Wi-Fi connectivity
issues.

A user contacted us by email
reporting that during
initialization, the DAIAD app
disconnects the mobile device
from the Wi-Fi and prevents Wi-
Fi access until the app is being
terminated.

e low water pressure.
A user contacted us by email
informing us that the water flow
in her shower has reduced
significantly after installing the
amphiro b1, thus making
difficult the use of shower head.

should the device prove malfunctioning, we
will send her a new device and re-include her
in the pilot.

We provided the user with suggestions to
address the most common technical issues. The
participant uninstalled/reinstalled the DAIAD
app and reported that the problem was solved.
Upon further analysis, we located the issue at
the non-standard BT APl implementation of the
particular version of the Android kernel, which
caused intermittent ~ Wi-Fi  connectivity
problems when the BT was in specific modes of
operation. This particular problem was
addressed at a later version of the Android 0S.

We informed the user that a slight drop in
water pressure is expected, since the energy
powering the amphiro b1 is harvested by water
flow. The perceived great reduction in water
flow could be caused by the b1, from an
already low water pressure in the area.
Towards this, we provided the user with simple
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instructions in order to measure the water flow
in her shower (with and without the amphiro
b1). After a few days, she responded us that
she will try the suggestions and inform us be

email.
12/05/2016 o Water leak / We informed the user that the b1 will be
unsupported device. replaced and arranged the shipping of the

A user contacted us by email malfunctioning device to examine the cause of
reporting that she observed the problem. She reported us that she received
leakage from the top bit of the the replacement. However, after a few weeks,
amphiro b1 attached to the no user activity had been captured from our
shower head. monitoring services, indicating that she had not
successfully paired the replacement amphiro b1
with her mobile device.
We contacted her by email and she responded
that her mobile device could not be connected
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
(Samsung S2). 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.
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12/05/2016

24/05/2016

26/05/2016

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

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

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

We provided the user with suggestions to
address the most common technical issues. The
user reported us that she uses the amphiro b1
in the household and showers have become
competitive among household members but she
still faces problems with the pairing. In the
following days we observed from our
monitoring Ul that the user has successfully
completed the pairing 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 (iPad2). 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 (iPad2). We
reminded the user the minimum requirements
for the DAIAD mobile application (i.e. Android
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5.0, Bluetooth 4.0). The participant reported
that she used a compatible mobile device which
was successfully paired with the amphiro b1.

Table 2: Issue Tracking Q1

3.2.4. Risks

We anticipate the following risks for the next period of the Trial.
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Malfunctioning b1 devices

Delays in the Whitelist update process

Reduction in water flow caused by the
Amphiro b1

mode, b1 active, all system active) can be managed
on an individual user basis, ensuring data and
results and be reconciled at a later stage.

The risk is small, as currently more than 94% 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.

The risk is small as it relates only to the next
period, and may affect at most 3-5 users. We
have accelerated the manual approval process,
but we will not automate it completely (a/though
it is technically feasible).

The risk is high, with 10% of the participants
observing a considerable water flow reduction
(as much as 50%) after having attached the
amphiro b1 device. More importantly, this has
led to participants requesting to be removed
from the Trial, as the low flow makes showering,
and thus the use of amphiro b1, practically
impossible.

We have carefully examined these cases to
identify the causes and used the remote
monitoring facilities of DAIAD to assess the
average water flow of our participants compared
to the literature, as well as through in-situ
measurements. In laboratory testing the current
version of b1 leads to a reduction in water flow
by 20-30%, which is within acceptable
operational parameters.

After examining all reported cases, we have
concluded that the problems were focalized to
consumers with an already very low water flow in
their households (<6 [t/min). This means that the
use of the b1 reduced water flow to /less than
41t/min, which had two effects: (a) reduce water
flow, making showering uncomfortable, and (b)
reduce the energy harvested from the b1, making
its operation impossible.
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Unfortunately, —addressing these  low-flow
scenarios is not practically feasible with current
technologies (mechanical-based), but an open
research topic for new types of microelectronic
sensors. To account for the increased number of
drop-outs we organized a number of
communication activities to recruit additional
participants. In addition, these findings were
forwarded to Amphiro, initiating a new round of
line of work for the final version of the micro-
generator employing static bypasses to cope with
exceptionally low flow-rates.

Table 3: Risks Q1

3.3. Quarter 2

3.3.1. Period summary

During this period, our efforts were focused on providing technical support to participants and collecting their
feedback. It has been a considerably /ess intense period compared to Q1 in terms of reported technical issues,
but quite demanding to ensure the continued engagement of our participants and the recruiting of additional
members to replace drop-outs.

As already observed in Q1, participants were vocally impatient and wanted to gain full access to DAIAD. This
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. The few technical issues reported were again largely cause by users expecting to the complete
functionality of DAIAD to be available, regardless of the specific Phase they were in. Again, we had to nudge
the users towards respecting the experimental protocol and reassure that they would have full access to the
DAIAD system according to the original schedule.

Overall, the continued mix of anticipation and lack of cooperation regarding the timeline of the Trial was
particularly interesting, confirming our initial evaluation of the local population in terms of its ‘innovation
potential” (see section 2.1.1), as well as the potential impact of bottom-up innovation for personal water
monitoring technologies. The direct comparison with Trial A reveals a large difference in consumer attitudes
and expectations when the introduction of this innovation is managed by a water utility. We expect these
findings to hold true in the remaining periods, confirming our early insights regarding the need for engaging
water utilities in the introduction of personal water monitoring technologies at this stage of their lifecycle.

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
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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 B in Q2, highlighting
specific periods and/or events of particular interest.

3.3.2.1 Participants per Phase
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Figure 21: Distribution of participants per phase during Q2 (Y axes: % of panel population; X axes: week in
Quarter2)

The progression of all Trial participants towards Phase 2 continued during the first weeks of Trial A and was
completed by week 9. 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).
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3.3.2.2. Water Consumption (shower)
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Figure 22: Total daily shower consumption for Q2 (iters) (¥ 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 visible
peaks following 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). Upon further inspection, the time-
series also provides insight into the delayed update of the mobile app from our participants (up to 8 weeks)
compared to Trial A, with peaks (i.e., use of the updated version of the app) apparent practically till the end
of the period.

3.3.2.3. Shower events
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Figure 23: Shower events (fotal, real-time, historical) for 2 (Y axes: number of shower events; X axes: day in
Quarter2)
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During this period, we captured in total 940 shower events, of which 243 are real-time shower events and
697 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). In addition, we
observe the very low ratio of real-time showers vs. historical showers, implying that the participants of Trial
B only seldom had their mobile devices in the vicinity of the b1 during a shower.

3.3.2.4. Amphiro bl malfunctions

During this period, no problems were reported with the 47 deployed b1 devices.

3.3.2.5. System availability (uptime)
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Figure 24: Daily system availability (% of time within a day system was available) (% of time within a day
system was available) (Y Axes: % of system availability; 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 B, and the corrective steps we took
inin order to explore, analyze, and address them.
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29/06/16

02/07/16

o Installation of DAIAD
app in another device.
A user contacted by email
informing us about her intention
to install DAIAD app in another
device.

e Mode change delay.
A user contacted us by email
reporting that although she has
joined Phase 2 (b1 OFF, mobile
ON) the mobile app remained
disabled.

We informed the user about the necessary
steps to successfully install DAIAD app in the
other device and then proceed with “Sign In" by
using her credentials.

In addition, after moving her to Phase 2 (b1
ON, mobile OFF) she reported her preference
for using universal units in the app instead of
imperial units. This localization feature has
been integrated in the next DAIAD app update,
allowing users to set their preferred unit
system both the b1 and the mobile app.

We provided the user with suggestions to
address the most common technical issues.

After a few days the participant reported us that
DAIAD app was successfully enabled and the
amphiro b1 was disabled. We explained to the
user that this is normal as her DAIAD system
functions in ‘Normal mode’.

In a following communication, the user
reported her preference for using universal
units in the app instead of imperial units. This
localization feature has been integrated in the
next DAIAD app update, allowing users to set
their preferred unit system both the b1 and the
mobile app.
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Table 4: Issue Tracking Q2

3.3.4. Risks

We anticipate the following risks for the next period of the Trial.
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is on ensuring DAIAD’s compatibility with devices
| | available up to and beyond Q4 2017.

Table 5: Risks Q2

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.

The number of issues and support inquiries very small, 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, we only observed two malfunctioning b1 devices, which were returned for further
inspection and were replaced with new devices. Further, a user reported a discrepancy in the displayed
shower use between the b1 and the mobile app, which was caused by the new data transmission protocol
available in the latest mobile app version. The analysis of the shower extractions received during this period
confirmed an observation we had from the previous period; Trial B participants neglect to periodically have
their mobile device near the shower in order for historical shower data to be extracted from the internal
memory of the b1 device. Consequently, there is a small risk of not receiving all shower data by the end of
the Trial on a timely manner. There is no risk of lost data as they are stored within the b1 device and the
internal memory capacity is adequate for the majority of user exhibiting this behavior. We have contacted the
users, reminding them the importance of periodically bringing their mobile device with them. If the
participants do not respond, we will instruct them after the end of the Trial to turn on the shower and spend
10-15 minutes with the mobile device in vicinity in order to retrieve all missing historical data.

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 B in Q3, highlighting
specific periods and/or events of particular interest.
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3.42.1.

Participants per Phase
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Figure 25: 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 (shower)
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Figure 26: Total daily shower consumption for Q3 (liters) (Y 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 a visible peak around days 41-44, following a communication effort instructing
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our users to bring their mobile devices in the vicinity of the b1 during a shower. This increased the number
of showers received in the following days, as a large number of historical shower events stored in the internal
memory of the b1 devices were successfully retrieved and submitted to the server from the mobile app.

3.4.2.3. Shower events
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Figure 27: Shower events (fotal, real-time, historical) for Q3 (Y axes: number of shower events; X axes: day in
Quarter 3)

During this period, we captured in total 612 shower events, of which 166 are real-time shower events and
446 historical shower events. As we can observe, the number of historical showers increased following the
days of our communication campaign, as explained in the previous section. In addition, we can observe the
extremely low ration of real-time vs. historical showers, a joint insight from Trial A as well. This necessitated
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.

3.4.2.4. Amphiro bl malfunctions

During this period, there were three (3) reported malfunctions out of the 47 deployed b1 devices.
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3.4.2.5. System availability (uptime)
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Figure 28: Daily system availability (% of time within a day system was available) (% of time within a day
system was available) (Y Axes: % of system availability; 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 B, and the corrective steps we took
inin order to explore, analyze, and address them.

19/09/2016 e Malfunctioning We provided the user with suggestions to
amphiro b1 address the most common technical issues.

A user contacted us by email and  However, the user responded that the problems

reported a problem connecting persisted. As such, we reached the conclusion

the b1 with the DAIAD mobile thatthe b1is malfunctioning, informed the user

app. that the device will be replaced, and arranged

the shipping of the device to examine the cause
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of the problem. The original b1 device has been
returned to the Consortium for analysis
(assembly problem)

- hAAx
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Table 6: Issue Tracking Q3

3.4.4. Risks

We anticipate the following risks for the next period of the Trial.
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Trial to turn on the shower and spend 10-15
minutes with the mobile device in vicinity in order
to retrieve all missing historical data.

Table 7: Risks Q3

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.

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 (b7, phases, users), and the cleaned data (applying common rules for data cleaning and sanitization).

Post-experimental surveys. A new survey was prepared and sent to Trial A participants in order to assess
their final impressions from the system, with its results analyzed and presented in D7.3.

Evaluate 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 B in Q4, highlighting
specific periods and/or events of particular interest.
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3.9.2.1.

Participants per Phase
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Figure 29: Distribution of participants per phase during Q4 (¥ 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.

3.0.2.2.

Water Consumption (shower)
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Figure 30: Total daily shower consumption for Q4 (liters) (Y axes: total shower consumption in liters; X axes:
day in Quarter4)

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, during which a new app update tripled the
throughput for receiving historical showers (hence a high number of historical showers were retrieved these days).
This improvement was planned during the previous period (see 3.4.4) and ensured that all shower events
captured and stored in the b1 were successfully transmitted to the server.
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3.5.2.3. Shower events
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Figure 31: Shower events (total, real-time, historical) for Q4 (Y axes: number of shower events; X axes: day in
Quarter4)

During this period, we captured in total 1,182 shower events, of which 300 are real-time shower events and
882 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 2,936 shower events, of which 769 are real-time
shower events and 2,167 historical shower events.

3.5.2.4. Amphiro bl malfunctions

During this period, no b1 devices were reported as malfunctioning.
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3.5.2.5. 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 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 B, and the corrective steps we took
inin order to explore, analyze, and address them.

06/12/2016 e General improvements ~ We thanked the user for her suggestions and
A user contacted us by email reminded her the hardware constraints of the
suggesting to negate the need BT radio, which does not allow for a greater
for having a mobile device inthe data transmission range (at least until the
vicinity of the b1 and to provide  upcoming new version of BT).
an API for downloading her own
water use data

NAIAN

OELIVERABLE 7.2 N



Table 8: Issue Tracking 04
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4. Preliminary results

41, Introduction

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:

e 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 #2071 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
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 9 presents the savings, averaged over all Trial users for all phases of Trial B.

Table 9: Water consumption savings in all Phases
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4.3. Insights

In the following, we provide select early insights from the Trial. Overall, we consider the implementation of
Trial B to be successful, providing the Consortium with critical insights, which allowed us to significantly
improve the DAIAD system, explore the limits of current technologies, and locate critical key-points for the
success of smart water monitoring technologies. The direct comparison with Trial A confirmed our motivation
for piloting the system in (a) two geographical locations with different characteristics in terms consumers and
water demand, and (b) in two real-world deployment scenarios. Our findings indicate that a holistic coverage
of total water use in the household /ncreases user satisfaction, even if it has a minimal effect in savings.
Consumers treat the provision of only fixture-based information as incomplete, making it less atiractive. As a
result, fixture-based water monitoring services enjoy a lesser degree of potential commercial success as an
autonomous and self-contained product. Following this line of argument, the availability of smart water meter
data is critical for the success of real-time water monitoring technologies, and implies either direct
involvement of the water utility (e.g., similar to Trial A), or the indirect provision of data under a data sharing
agreement (e.g., similar to the Green button initiative).

e A number of participants have dropped-out from the Trial due to a perceived reduction in water-flow
at their shower after having attached the amphiro b1 device. Users reported a considerable water
flow reduction (as much as 50%), which in some specific cases makes showering, and thus the use of
b1, practically impossible. In laboratory testing the current version of b1 leads to a reduction in water
flow by 20-30%, which is within acceptable operational parameters. Further, we have had no similar
complaints from Trial A participants. After examining all reported cases we have concluded that the
problems were localized to consumers with an already very low water flow in their households (<6
lt/min). This means that the use of the b1 reduced water flow to /ess than 4/t/min, which had two
effects: (a) reduce water flow, making showering uncomfortable, and (b) reduce the energy harvested
from the b1, making its operation impossible. Unfortunately, addressing these low-flow scenarios is
not practically feasible with current technologies (mechanical-based), but an open research topic for
new types of microelectronic sensors. To account for the increased number of drop-outs we organized
a number of communication activities to recruit additional participants.

e User satisfaction from the DAIAD system, as documented from our periodic satisfaction surveys was
moderate (~50% Very satisfied or satisfied, ~30% somewhat dissatisfied or dissatisfied). In addition,
participation in the Trial was less active compared to Trial A, with a number of participants ultimately
dropping out (~35%). As analyzed above, we attribute these problems to the fow water flow issues
hindering the households of multiple participants. This was an unforeseen and highly localized issue
(within the UK also), which however provided us with critical feedback towards further optimizing
energy harvesting and fine-tuning the accuracy of the amphiro b1. In addition, we consider the
narrower focus of the Trial B (only shower analytics available) to be another important reason for the
comparatively lower user satisfaction. Without access to smart water meter data (and thus their total
water use), participants only received piecemeal information about their water demand that covered
part of their water use. While sustained water savings in the shower were practically the same in both
Trials, the narrower focus in terms of information and stimuli introduces an wupper limit in user
engagement and thus potential market success as autonomous products.

NAIAD
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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

DAIAD Pilot Registration

Thank you for your interest in joining the DAIAD Pilot!

It will only take you a few minutes to complete this survey. We will be asking you a few details
about you and your household, and also make sure you have everything needed to use the DAIAD
system. Please be accurate, as your responses will help us select the pilot participants.

Continue » L
25% completed
Powered by This content is neither created nor endorsed by Google.
B Google Forms

Report Abuise - Terms of Service - Additonal Tenms

Figure 33: Survey for expression of interest - Welcome screen

6 What Is your age? *
Mark only ona oval.

) tess then 18 years old
DAIAD Pilot Registration

) 1824 years okt

“The you for your interes! injoining the DAIAD Pilol ) 259 years okt
mimtes Lo camgllate 1is survey. Ve wil be asking you 3 fen detals about you
Ploato

il iy ke you a fewr ) 3 yearsok
and yaur housahold, and also = o
o accurate, a3 your responses wi el us selact fhe pilol partcpants () 4584 yoars

*Required

() st yearson
() a4 years ok

() 75 yaars oroicer
Tell us a bit about yourself
fow detals you tojon 7. Whatis
you
the plott ighest degree recelved -
1. Name * Mack oniy one oval
() Mo schonling camglated
) High schod! graduate
2. Surname® () Tradetiechnicatvocstionsl aiing
() Bachelor's degree
) Masters degroo
3. Address © () Piessional dearaa
Stroet adiress [AvenuelStrstSquare); Houso ‘
smainmier {NarraMurmoeriLelec) (3 Dororets degree
& Whatis your gender?
Merk oniy ona oval
4
(2.0, St Abans, atherwise pleaso choose othr) () Femaie
Mark oniy ane oral, )
() StAlbans
(5 Oter Eligibility
In tre olluing digtls e pi, ars il o
ool us.in ur resparch wor,
5 Emai*

9, How many hand shawers are there In yaur home? *
ik oaly o oval
[k
2
[k
C ) moemans

() 1donet nave one
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OELIVERABLE 7.2

0. My smartphone is with *
Msrk only ane o,

e 10S operating system (o.g. Aople Prene 4, Pnone 5 of newer)
Ihe Android operating system (.9, HTC, Samsung, LG, Sany, Motorola)

Windowrs operating system (e.g. Windowrs Phone or Windows 10 on Nokia, Samsung,

) the
HIC. Huawei)
a difflerent operating system (e.. Blackbery, Firefox. Salfish, Ubuniu, Tizen)
'
1o not have a smariphore.

11, My tablot is with *
Mark oniy ono oval
the 105 operating systom (o.9. Aocle iPadiiPad mini)
the Android oparating system
the Windows opersting sy
1do not have one

12.0n

¥ how often s you
Msrk onty one o,

Always, or almost shuays

Mostly

About half of e time

Occasionally

Never, or almost never
Bluetooth is tumed on when | need it

My ol o tablet device doss not have Elustootn

13. Do you have wireless Internet (Wi-Fi) in your home?
Mark oaly one ovel.

Yes
No

1am nol sure

4, Do you have data plan for your mobile phone? *
Datn plan provides intemet access tough you mosile phane.
Mark only one oval

Yos.
No
1am not sure

70, W

15. Do you plan y 3 holid

Mark only one oval,
Yes.
) No

16. ¥ lyzing
during the pilot? *

and wil not ba shared
Mark only ons oval.

h thed partes.

) Yes
N

Mark only one oval,
Yes.
) No

- Your household

Your personal data will be mado anonymous and treated stictly confidentially for the data ana

vousehold. It wl greatly
DAIAD wil be used by you snd your housenold members.

18, How many membars are there in your household? *
Mark only one oval.

9.
Mark only ono oval,
) Nono
=)

e size of your apparimenthouse in square metersifee(? *

Mark Gy ona avai.

30 50, metors or lessi322 5q, foet or lass

3160 59 metersi 223645 5q, feat
6150 5q. metersiEA5-261 5q. feat

() B1110 20, metararBaa- 118 69, test

Prawarad by

1B GoogleForms.

111 5q, maters or morait185 s, fee! ar more
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0. Annex 2 — Trial Guides

6.1. Short guide

OELIVERABLE 7.2

Hello St Albans!

Do you want to join us?

www.daiad.eu/join

Welcome to DAIAD!
ntroduction

Waterwise is
month pi

DAAD

Waler\mse has managed to secure that 100 reSIdents of St Albans can participate in
the pilot for free!

Who we are

;?MDIILKAM!

QMENIMO Zifraunhofer waterwise

WY IMiS

What will | be testing?

The DAIA

2 DAAD systern, which |
sman water sensr.

can keep using after the pilot
mobile

- s
| 74
n.

Water Sensor Mobile app We

Are you eligible

Requirements for participants

Handheld shower Mobile Device

@ )'n nths

Just use the system

1ange your by
ater (it's good for you) and nothing out o

. 2014

bz invitedto ¢
10 you and your

«Congratulations. you are now a member of DAIAD!

eAfter 12 months, we will invite you to complete a final survey.

nur views and experiences from lhe

| want to join the pilot

hank you

We are really happy you want to help us!

Please visit the folowing address and complete the survey fo express you
interest. It will only take 2 minutes.

We will email you n & few months to let you know if you wil join the pilot

www.daiad.eu/join

iGracias!, Thank you, Evyxptot), Vielen Dank!

«And this is end of the pilot! The DAIAD system is yours a
keepusingit for as long as ;

researchproject fundedt
Framework Programime

NAIAN
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6.2. Long quide

Hello St Albans!

Do you want to join us?

www.daiad.eu/join

waterwise

Welcome to DAIAD!

yduction

We are proud to announce that in a few months residents of St Abans wil be able to
participate in a 12 month pilot of novel water monitoring technologies developed by DAIAD, an
EU-funded researchproject.

for your

tothis information fromy

Waterwise has managed to secure that 100 residents of St Abans
residents can participate in the pilot for free!

pportunity to become onsumers woridwide to hau
@DAIAD daiad.e j / rlc In the folowing
ANA i KN A
e & omphiro  Hrounhoter  watewise sy i

Who we are

ie DAIAD team

p Novel waler s
rstand and improv X

and innovators

WEY IMIS

University of Bamberg

Bamberg. Sermany

“Athena'ResearchCenter 11"
oo

mmendalion:
Hhens, Breece

Z Fraunhofer N‘J
sl

1Sl

Frauhofer

many

= AGUAS
EME DE AUICANTE

Aguas de Alicante

Kiczrte,5p

What will | be testing?

0
insights you Can improve y

ez consumption

The DAIAD systemis for all family members, regardless of age, or technicd expertise.

mply stk na

u would normaly

amphiro

NAIAN
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OELIVERABLE 7.2

Are you eligible?

Requirements for participants

Your consent
ing the pilot v

or the A0 s afew

What will | be doing in the pilot?

smarphine or 3
ablel

candid

old. Remeriber abowt giving us your
eed you to be thorough. precise and

s you wil recelve the SmarLwater sensar nanice
you purchase from

1idea on how booc

willinvite youto complete a final survey,

providing us 7 views and experiences from the system
~Andthis is end of the pict! The DA and you can 2016
il rotbe keepusingt for as long as you ke
& omphio  Brweely w57 e

I want to join the pilot

Thank you

We are really happy you want to help us!

www.daiad.eu/ioin

iGracias!, Thank you, EvxxpLotd, Vielen Dank! Ihaveamnpfmmanda(atiel

L
@DAIAD_EU

Itwill only take

few months to let you know i

Frequent Questions

For more, reach us at contact@daia

Handheld shower
Whyis lhe harﬁhe\d shower necessary? Thi
Lk

s Ihavemnrelhanune handheld showers. Th
rmplete tf eachhandield o

nnutes. The handheld shower is mostly used by my chlldven Again, nof

designed lobe simple

Sor for

blem! DAVAD has been

2

nfor v

L] Mobike device

Why dol needa mobile device? The w

¥ transmits your wate
you willnol be able

Idunt knowifmy phone has Blmmum 4
ssuming you purchased it in lhe
W\H beusingthe d

Iontyhavea tablet. No problem! DAA

Canluse more than mdzlle phanes’
ication in his/he

www.daiad.eu @DAIAD_EU www.daiad.eu

Frequen [Juestmns
For more, reach us at
Your feedback

What feedback do we expect from you during the 12 marths of the pilot?
sCompete at most 5 web surveys, which shouldn!
will be natifyi ail. and we exp
«Serd us feechacx by emall or through

@daiad eu

Your consent
During the plot wie val be ana
inighls that wil help you imp
information about you and your household.
consert to colect and analyze (i dara s exir

onsumpticn in an effort b
2. This mears Ll we w

associaion with your famly
Fromour side ¥ee thak your f Wepurpmenfwrm.m

scientfio resealch and‘ml\ ot be sharedwith aeredse

atentists and our code of ethics prohibits us from using your informiation without your consent
 you have any objections i provring us y neent please do not participate nthe tral. e

thari< you for yout understanding

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).

DEMOCRATIZING WATER CONSUMPTION MONITORING

SENSE x ANALYZE = KNOW = ACT

DAIAD Pre-pilot Survey
Welcome to the DAIAD family!

You have been selected to participate in the DAIAD pilot. But before the pilot starts, we need you to
complete this short survey.

We will be asking you a few details about yourself, your household, your attitude towards
showering, as well as your general attitude towards energy and water efficiency.

Your responses will help us draw useful insights regarding the effectiveness and usability of the
DAIAD system at the end of the pilot.

Continue »
14% completed
Foworodby Tnis Gontent s naher reatert nor endorse by Googla
B Google Forms Roport Abuse - Tomms of Sorvice - Additional Terms

Figure 34: Expression of interest survey - Welcome Screen

5 How many members ars thers in your household? *
s speciy e iotal number of yaur housenl Members, nelng yoursel, If you I akane, Just

DAIAD Pre-pilot Survey

1
Welcome o the DAIAD fariy! =2
selocted DAIAD pikct. , we noed you fo 3
complate s short survey. .
e
9 i your =
wll 55 youe genersl situde towards ensrgy and waisr eficency. O s
Your responses usability of the DAIAD e
system at e end of e plt, I
“Required e
3 sormore
Your contact details & How many of your housohold membors ar femalos™ *
aa Pleaase spociy e folal rumber of adul fomals in househol, inching yourself 6 your are a
X femele),
1. N Mark anly ene ovel.
=)
2 Surname " .
3
e
3 Emal* .
Pleae provide the emal you used in the DAJAD Cos
ot Registratn. i

9
4. VWhatis your age? ) sermare

7. How many of your household membars are males? *

Plese: specy the folal rumber of adull meles i household, inclucing yourself (il your are a male)
\’our“r':t:iusent:\lﬂu :‘lmails ) ark anty ane val

0
1
2
3
e
[
3
7
[
9
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OELIVERABLE 7.2

4. How many of your houseold members are minors?
Fin. Minors are of age less than 18 years old.
Mark oy one aval

or more

5 What i yearly i .
Mark oy ane aval.

Less than 25,0008
26,0008 - 30,0008
30,0008 - 35, 000F
35,0008 - 40,0008
40,000 - 48 000E
45,0008 - 55,000¢

) 67,000¢ - 52,0008
82,0008 - 108 0005
Mare than 108,008

10, Bo you own o lease your residence? *
Mark oniy ane val.

1.1 consider my household's water consumption 1o be: *
Mark oniy one oval
Extremly high
Hgh
Average
Low

Extremely fow

15 How many minutes Is weter running fer
washing the dishes by hand per day? *
Hyou dont wash your dishes by hand just enter 0.

20, How many minutes is water running for
outdoor activities per week (¢.g, yardigardsn
watsring system, car washing, sic.)? "

H you dont spend water far outdoor actvtles fust
enter 0,

Your attitude towards showering
198 p

our responses will help us establish what you sonsider as as typical shower, as wel as yaur overall
afude lowards shawering,

21, How many Bters of water do you think you use
in a typical shower during which you do not
wash your hair? *

Duckel of water hokds arund 10

22 How many [ters of water do you think you use
in a typical showsr during which you wash
your hair? *

Hin: One typh

(=

| buckst of water holds around 10

23, Assuming we compare your shower water
consumption with 100 peaple who are similar
with regard to sex and hair length. How many
poople do you think would uso mora wator per
shower than you? *

122 How often are you ¥ :
Mak oty o oval

Wihenever | want to
| A best svery week
) Atsest every month
() Atbestsvery fow months
A best once s year

} 1on't knew, | donit really notice how much water | consume:

Your typical household water use
Youi responses willhelp us establish 3 baseline for e Iypical water consUmpion i your househald

Alsa,
thers i ne oo I be procise, Just gve us your bes estimat]
14, Number of showers taken in your heuseheld
per week? ™
Please includs & snowers fiom members o your
housenoks
14, On average, how many minutes is the water
running por showorT
No naad to ba presise! Just give
estimele
15, Numbear of baths takan in your household par
nche ol bats rom mermbers of your
16, Tollet Aushes in your househald per day? *
Please inchude all flushes from members of your
housancls
17, How many times is the washing machine used
por wes
1fyou don use a washing machine [ust enter O,
12 How many times is the dishwasher used per
wonk?*
I you don't use a dishwasher ust enter 0,
24, How much do you agree with the following statements?
Mark oni one oval pa o
Strongly Neither Agree or Stangly
Disagree Disagree Dis: Agree
16, showering means
orioymon, rebuxaion and )]
wolLboing
Showsring s a nevessary
routine B cleaning my
taath, a must rather han
plogsure
1 look forward o my daily ‘ =
shower )
' genersl, sim o racuos
my energy and water ( - -
cons sl
lexpec reduce my
eneray or waler
corsemption while )]
shawering with the Smart
Shovrer Meter
Your attitude towards water and energy efficiency
and energy
efficiency,
DAIAD can assist oo

water consumpiion,
25 What is your opinion of smvironmental Issues?
Wark onfy ona oval
) It just a irane, tero is noing reall Lo wory about
) There & some razsan for concer, Gt | am nol realy nleresiad
There s & nee fo polcy measures flom the govemment, which | full suppert

I nave no opinion

2. your househala? *
ink Consider the Energy Star or Water Faclor Raling of your appfance,
i

Miark anfy one oval
T ves
Mo

o ot know
27.Da you b

inyo .

Hink: Cansider sithar the case of leciric showsr or agralad showr or the BVA Iabel

Wiark ol 0 oval,
ves

Mo
1 5 ot know
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OELIVERABLE 7.2

25 Do you have a duallush in your househould? *
i Consider a High Eflciency Tollel (HET),
Mark only one owal

possitle
e maier what oiher

o owsrsd ()
Twould havr N
womcence ' shower ()
Wk 166 hot. o

You and technology

po
a5 your individual porsonality characteristcs,

£

Mark only on oval per raw.

echnalagies, a5 well

Notalalltke  Probsblynot ke Somewhallike  Exscly ke
me me me me

Venjoy learming now

prablems seems ke a fun

e
Technology s my fiend
1ind most tectriokogy easy
0loam

Feuple expect me o know
aboul lechnoloay and | donit
want tolat thom down

I ralats vl tochnclogy

and machines
Tam comiartable loarming ¢
new technology -
Tknow how to deal with
sechnoogieal maltunetions or
problems

Teel a6 up-to-<ans on
sechnology as my peers

29 How much do you agree with the following statements? *
Aavk only one ovl per row.

Strongty
Shonds Dmaree

Vofien talk with others — e

ahoul saving energy C C

Vot tlk with chers

ahoul saving water L

Thave energy efficent

dovicos and aprlancesin —

crierto reduce myenergy ' !

consumption

Thave water cfficiont

davices and pplsnces in y I

raer i reduce My water (- (

eonsumption

Vam duing a ot o reduce — —

my energy consumplion . .

Tan doing a kot o educe - C

ry waler consumption s C

Ghanging my showering

sehavir could help reduce ()

my enorgy consumption

Crranging my showering

bahavior could help raducs

W1 roduco water
‘cansumption while
showsring It wil have an O O

anowering i wil have an O O
et on my Rousenokd

budgel

Feaple who are important
o me think that | shoull
sava ey
Prapie wia aro important
10 m think that | snoukl O -]
save wale

Prople who ars imporant

0 me do & lotto save. )
energy
People who are impontant -
e do a b fo save waler ' C

In my cuntent iving stsuz,

it i diffcult For me to pay. C )
atiantion on saving water

o matiar what othar
peopl foel that |
shoubd recuce my energy o )

‘consumption as mue &5

Nalthar Agres or

Disagree

s
Ll

31, How well your per
whe
Mok anly one ou por row:
Disaqree
Is reserved
is generaly irusting
nds 10 be ez
Is relexed, handles
stress wes
has a few anlstic
inierests.
i5 outgoing and socible
1o 1o find faUR with
rers

e
doas a thorough o
gats narvous oasly
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3. Annex 4 —Installation instructions

OELIVERABLE 7.2

Installing DAIAD

What you will need

®

10 minutes

1. Download and install DAIAD for your mobile device:
* Search for DAIAD at the App Store or Play Store

Available on the
D App Store

2. Openthe DAIAD application
3. Signup with your email

4. Follow the on screen instructions!

That's it, you have successfully installed DAIAD!

Problems? Check daiad eu/fag-en or reach us at contact@daiad eu

&~ @) omENio Frauhoter waterwise . B8
LY s » .

NAIAN
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J. Annex o —Mode management natifications

9.1. Phase 1 —Reminder

Hi DAIADers,
We are nearly there, hang in tight!

Please remember to take your mobile device with you whenever you take a shower! Each time open the DAIAD
app, make sure Wi-Fi and Bluetooth are turned on, and just take your shower. Your mobile device should be
near the shower (3-5 meters) and in a dry place.

Why this important?

Well, DAIAD is in ‘learning mode” and appears to be inactive. However, in the background we collect your
typical shower usage, or what we call your ‘baseline’. This will allow us to understand how DAIAD affects your
water use in the long-run.

And the only way to establish your baseline is if you take your mobile device in the shower!

If you already do that, you will soon exit the ‘learning mode” and be able to start using DAIAD! Those who do
not, will simply spend much more time in ‘learning mode’.

Please remember that we would like to know about your experience. Tell us a bit at Twitter with the hashtag
#water adding @Daiad_EU and @Waterwise.

Best,
The DAIAD Team

9.2 Phase 2 (b1 ON/mobile OFF)

Thank you for your patience, you can now start using DAIAD!

DAIAD has been in ‘Learning mode’ since you first installed it, collecting crucial information about your water
consumption habits. This is why the mobile application and amphiro b1 were inactive!

Well, the learning period is now complete!
And we are moving to a new phase of the pilot:

e Your amphiro b1 will now activate itself, presenting you your water use, temperature, and shower
efficiency.

e Your mobile application will remain inactive for a few more weeks.

NAIAD
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Just follow these steps:
o Next time you plan on taking a shower, bring your mobile device with you.
e Open the DAIAD mobile app and make sure Bluetooth and WiFi are turned on.
e Leave your mobile device near the shower (within 3-5 meters) and just take your shower!

o If everything goes according to plan, the display of the amphiro b1 will start working after a few
minutes!

That's it! From now on you can shower and learn in real-time how much water you use.

Just remember to bring your mobile device with you in the shower whenever possible, ideally in every shower.
Make sure each time you open DAIAD’s mobile application with Bluetooth and WiFi turned on. The mobile
app will be inactive, but still wirelessly collect your shower data in the background!

Please remember that we would like to know about your experience. Tell us a bit at Twitter with the hashtag
#water adding @Daiad_EU and @Waterwise.

Thank you for your support in testing and improving DAIAD! For any help you might need, just reach us at
contact@daiad.eu.

Hope you enjoy using DAIAD!
Best,
The DAIAD Team

9.3. Phase 2 (b1 OFF/mobile ON)

Thank you for your patience, you can now start using DAIAD!

DAIAD has been in ‘Learning mode’ since you first installed it, collecting crucial information about your water
consumption habits. This is why the mobile application and amphiro b1 were inactive!

Well, the learning period is now complete!
And we are moving to a new phase of the pilot:

e Your mobile application will now activate itself, presenting you with information about your water
use!

e Your amphiro b1 will remain inactive for a few more weeks.
Just follow these steps:
o Next time you plan on taking a shower, bring your mobile device with you.
e Open the DAIAD mobile app and make sure Bluetooth and WiFi are turned on.
e Leave your mobile device near the shower (within 3-5 meters) and just take your shower!

That's it! From now on you can monitor your water use through DAIAD’s mobile application.

NAIAD

DELIVERABLE 7.2 /0


mailto:contact@daiad.eu

You will find all sort of novel functionalities and features you can use. Feel free to explore them! We would
like to give you detailed instructions on how to use them, but letting you discover the application is part of
our experiment! )

Just remember to bring your mobile device with you in the shower whenever possible, ideally in every shower.
Make sure each time you open DAIAD's mobile application with Bluetooth and WiFi turned on. This way your
shower data will be wirelessly collected from DAIAD’s mobile application!

Please remember that we would like to know about your experience. Tell us a bit at Twitter with the hashtag
#water adding @Daiad_EU and @Waterwise.

Thank you for your support in testing and improving DAIAD! For any help you might need, just reach us at
contact@daiad.eu.

Hope you enjoy using DAIAD!
Best,
The DAIAD Team

94. Phase 3

We are very happy to announce that you now have full access to the complete DAIAD system!

The amphiro b1 and DAIAD mobile application will both be active, enabling you to monitor your water use
wherever and whenever you want!

Just follow these steps:

o Next time you plan on taking a shower, bring your mobile device with you.

e Open the DAIAD mobile app and make sure Bluetooth and WiFi are turned on.

e Leave your mobile device near the shower (within 3-5 meters) and just take your shower!
That's it!

Just remember to bring your mobile device with you in the shower whenever possible, ideally in every shower.
Make sure each time you open DAIAD’s mobile application with Bluetooth and WiFi turned on.

Please remember that we would like to know about your experience. Tell us a bit at Twitter with the hashtag
#water adding @Daiad_EU and @Waterwise.

You will be hearing from us again soon! We have lots of great new features in the pipeline, which will help
you improve your water use.

Hope you enjoy using DAIAD!
Best,
The DAIAD Team

NAIAD
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10. Annex b — Satisjaction survey

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

omitted).

e

Satisfaction Survey

*Required

. Your email address ©

‘Sabtctin Survey

Very satisied
Somewnat satsted

using the

| Mether salefied ror disssisfied

Somental dissalisfied
Vry dissatisfind

You can

Unique.

] Imgracsiesl
Poor cusity

7 Unslstle.

4, How well does the DAIAD system meot your needs? *

Vory well

Rarhar wel

Heithar we nor paor
Rettar pear

Vesy paor

g g

e

TRTPEGH7 0 2_R Uy T 12T 1 0

Sattucicn Servey

5 According to your sxparience 5o far, how woukd you rats amphira b1, BAIAD'S intellgeat
sh nitor? -

Very.
oot

Eaze of
Insiallalion
Ease of use
Practealty
Usefidness
Qusity

.

e

Raler
oot

Heither goad nar
penr

Lo g—

10 undorstand

Veryeasy Easy Neithereasynor cicul Dificull Very dificut

tna samo way. ¥

Yery
interenied

Temperature
Water used
Energy usa:
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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
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Figure 35: Distribution of participants per phase during Trial B (Y axes: % of panel population; X axes: week
in M1-M12 of the Trial)

11.2. Water Consumption (shower)

6000
5000
4000
3000

2000

1000

0
N O MO O N
NSO NO

105
118
131
144
157
170
183
196
209
222
235
248
261
274
287
300
313
326
339
352

Figure 36: Total daily shower consumption for Trial B (liters) (Y axes: total shower consumption in liters; X
axes: day in M1-M2 of the Trial)
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11.3. Shower events
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Figure 37: Shower events (total, real-time, historical) for Trial B (Y axes: number of shower events; X axes: day
in M1-M12 of the Trial)

114, System availability (uptime)

120%
100%
80%
60%
40%
20%
0%

AEFTNOMUVUOANNOATRNOMOAININDAIFNENOMO DN

S NFINORNOOSMIINENOOONMFTON 0D =N M IN

FH A AT A AT AT A NNNNNNN®O®N®N®®

Figure 38: Daily system availability for Trial B(% of time within a day system was available) (% 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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