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Executive Summary

This document focuses on the evaluation of Oslo Pilot Site. The Pilot Site consists of two Use Cases —
1a.1 Predictive Operations and 1a.2 Resource Management. The first use case is about tracking room
usage in order to provide cleaning staff with a tool to perform cleaning more efficiently by reducing
the amount of unnecessary room checks they need to perform. The second use case is about managing
and tracking resource consumption such as power and water by reading data from meters and trying
to smooth out any spikes in power consumption by controlling high usage appliances. During the
development the second use case had to be discontinued because of adaptation of a commercial
solution by the office building.

The deliverable gives a brief description of each use case and further focuses on the evaluation process
and analysis performed in order to achieve the deliverable’s goals. The document covers 3 main areas
that were evaluated — functional evaluation, technical evaluation and business evaluation. Each part
describes the definition of evaluation parameters, gathering of evidence and analysis of gathered data.
The focus of this evaluation is to examine if the pilot site manages to meet the KPI criteria and satisfy
stakeholder’s needs. Deliverable also covers Sustainable Development Goals (SDGs) and how this pilot
site implements them.

Using an agile approach to the development process has helped to ensure that we get valuable
feedback from stakeholders at an early stage. This feedback has helped to make use cases more useful
and thus meet projects goals. Getting feedback early has also ensured the calculation of the
performance indices of the pilot, as well as the overall evaluation process performed for this
deliverable, according to the timeline.

The evaluation of this as well as the other three pilot sites, regarding the security and privacy
requirements, especially in the context of GDPR, will be further discussed and presented in D6.4
“VICINITY security and privacy evaluation report” (M48).
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List of Definitions and Abbreviations

Abbreviation Definition

EC European Commission

EU European Union

loT Internet of Things

KPI Key Performance Indicator

SDG Sustainable Development Goals
usp Unique Selling Point

VAS Value-Added Service

WP Work Package
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1. Introduction

This deliverable presents the evaluation of Oslo pilot site, going through functional, technical and
finally business evaluation. Moreover, chapter 5 gives an evaluation in terms of sustainability goals.
The functional evaluation focuses on how well the pilot site manages to provide a good and useful
service to the stakeholders. The Technical Evaluation chapter focuses on the technical side of the pilot
site — focusing on how well everything works, and experience of developers working with VICINITY
platform and gives some insights on lessons learned during the development of the adapters and VASs.

The document is structured as follows:
e Chapter 1 - introduces the pilot site and its context within the VICINITY project.
o Chapter 1.3 and 1.4 give a high-level overview over the two use cases of this pilot site.

e Chapter2—focuseson the functional evaluation of the pilot site, itis splitinto two sub chapters
2.1 and 2.2 for the two use cases. Each use case subchapter has subchapters dealing with
different parts of the evaluation process.

e Chapter 3 —focuses on the non-functional evaluation of the use case, and is split up into two
subchapters, one for each use case the same way it’s done in chapter 2

e Chapter 4 —focuses on the business evaluation of the pilot site

e Chapter 5 —focuses on sustainability goals

e Chapter 6 — Conclusion

1.1. Context within VICINITY
Oslo Pilot site has integrated VICINITY platform to demonstrate benefits to the users in terms of new
functionality and efficiency. The presence of real-life stakeholders greatly enhances the chances of
further exploitation both locally and through worldwide dissemination of results.

VASs in this pilot site provide services to the end-users, consuming data from loT devices of different
loT platforms, which are integrated through a VICINITY adapter and communicate with the VASs in the
form of events through VICINITY platform. The pilot site aims to demonstrate how VICINITY enables
users to integrate loT devices operating on different loT platforms or loT devices from different
vendors into a homogeneous system providing a useful service to the end-user improving the offered
services efficiency.

The KPIs for the Oslo Pilot Site were initially defined in D5.1 and evaluate the degree of overall
satisfaction achieved. In D1.4 a set of business requirements per VICINITY domain were identified and
are further evaluated in this deliverable. More details on the evaluation methodology and evaluation
parameters are described in each chapter concerning each type of evaluation — Chapter 2 is concerned
with functional evaluation, Chapter 3 is concerned with technical evaluation, and finally Chapter 4
covers business evaluation. Project overview is presented in the following figure.
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Figure 1-1 Overall diagram of the link between the different Work Packages

1.2. Objectives in Work Package 8 and Task 8.3

The objective of T8.3 - Realisation and evaluation of Buildings for Assisted Living Neighbourhood Use
Case is to evaluate all sides of the pilot site, development process and technical evaluation, business
possibilities and satisfaction of stakeholders. The starting point for the evaluation is described in D8.1
and further explained in appropriate chapters. The goal is to establish whether the Pilot Site manages
to achieve its objectives and provide a useful service to the end user, as well as meet the KPI criteria.
The different Pilot Sites are evaluated separately in deliverables 8.2, 8.4, 8.5, while D8.3 “Pilot results
of Buildings for Assisted Living Neighbourhood use-case” consists the report of the evaluation of Oslo
Pilot Site.

1.3. Description of Oslo Pilot Site

1.3.1. Use Case 1a.1 Predictive Operations
This use case aims to assist cleaning staff in an office building to perform their work more efficiently.
The goal is achieved by implementing a VAS for tracking room usage through door sensors placed on
the offices’ doors that sends out alerts when a room had more visitors than a pre-defined threshold.

Door sensors are placed on 3 types of rooms. Common meeting rooms available to all tenants of
CWi:Moss, selected private offices and selected toilets. These different types of rooms allow us to
evaluate how well the VAS operates for different use cases.
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Figure 1-2- CWI floor plan

Figure 1-2 shows the plan of the office space that is used for Use Case 1a.1 Predictive Operations;
Sensors placed in the rooms are highlighted by a red border.

1.3.1.1. Infrastructure
The loT hardware and software infrastructure consists of the following:
e 21 door sensors placed on selected offices and toilet doors
e VICINITY Adapters
o TINYM Adapter
o CERTH Adapter
o VITIR Adapter
e Predictive Operations VAS
e AServer deployed with the adapters and the VAS
e Various gateways that collect data from the sensors and forward it to the
adapters
e Stakeholders
o Stakeholders Hoegh Eiendom
o Den Lille Hjelperen

1.3.1.2. Value-Added Service
In this use case, a VAS is implemented as a web application that is optimized for both mobile and
desktop use. The main interface allows users to get a quick overview over current number of visits to
each room in an office, since the last time the room was cleaned. The VAS receives data from adapters
after subscribing to the related event topics and receives published events from the different adapters
for the door sensors. Those events are then processed and assigned to a pre-determined room. The
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other part of the interface allows office managers to get an overview of the history over the past
performed cleanings as well as the visits of each room between two cleanings.

During the development of the pilot site, we added two more VASs, one that integrates two CO2
sensors and another one for management of CWi:Moss to help them track room usage, without
showing data from cleaning VAS to preserve privacy.

1.3.2. Use Case 1a.2 Resource Management

TINYM receives utility consumption data from local partners (IWMAC) through an adapter on their
network attached to VICINITY. Smart devices that can be accessed through VICINITY can then be
manipulated to smooth out or lower the overall resource consumption curve for a location/site; in the
case of energy tariffs, for example, this reduces costs by lowering resource consumption peaks by
automatically responding to increases in utility usage. The same tools (provided by the VASs) can also
be used to diagnose anomalies (like water leaks) and predict resource expenditure once the baseline
data has been gathered. The VAS includes setting up, communicating with, and regulating individual
smart devices through VICINITY.

1.3.2.1. Infrastructure
The loT hardware and software infrastructure consists of the following:
e Adapters for
o IWMAC
o PNI4 PlacePod
e |oT Devices
o Gorenje Refrigerator
o IWMAC power sensor
o PNI PlacePod Parking sensor
e Stakeholders
o Hoegh Eiendom AS (Building owners, Parking facility owners)
o M:6 - CWi (Office owners)

1.3.2.2. Value-Added Service
Through many different vendors and types of devices, the goal of Use Case 1a.2 “Resource
Management” is to demonstrate how VICINITY facilitates the speed of integration of loT devices in
ecosystems, and the ease of scalability. The aforementioned is achieved through control of loT enabled
appliances based on the data from other loT appliance/devices. The temperature of the Gorenje
refrigerator is automatically adjusted based on a pre-defined threshold for power consumption.

The future step is to replace the dependent variable — the Gorenje loT fridge — with a power bank of
an EL-car charger. Instead of controlling the refrigerator, based on power consumption read from the
IWMAC power sensor, the power bank will limit the storage of energy if the car is not present or is not
expected to arrive soon based on historical data and power consumption threshold.

1.4. Key Performance Indicators (KPls)
The KPIs for Use Case 1a.1 Predictive Operations have been updated since the beginning of the project,
as it was discussed and coordinated with other pilot sites. This happened due to changes in the
requirements from stakeholders and unforeseen circumstances. The current list of KPls is:
e Number of cleanings avoided (as compared to previous regime)
¢ Number of unnecessary inspections avoided (compared to previous regime)
¢ Number of critical situations handled based on alarms
* Tenant satisfaction (toilet/meeting room cleanliness — survey)
¢ Cleaning/waste removal team satisfaction (survey)
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The KPI that was removed concerns waste removal from individual offices — originally it was expected
that each office would have their own garbage bin, but CWi:Moss opted for shared bins with garbage
sorting to be more environmentally friendly.

The KPIs for Use Case 1a.2 Resource Management were also changed as follows:
¢ Money saved on reduced load factor tariffs

¢ Reduction in kW of highest monthly electricity peak load

¢ Number of water leaks discovered

¢ Money saved on accurate tenant billing

¢ Number of peak loads identified and alarmed by service

¢ Manager satisfaction (survey)

The KPI that was described as “Time saved by avoiding manual meter readings” was removed, because
of communal requirements to have automated electricity/water meters that allow consumption
reading remotely.

2. Functional Evaluation at Oslo Pilot Site

According to D8.1 Pilot Sites evaluation framework defines two evaluation scopes. The technical and
the business evaluation. We aimed to have a good agile development life cycle therefore we opted to
have frequent meetings with the stakeholders to evaluate and adjust how and what was developed.

2.1. Use Case 1a.1 Predictive Operations

2.1.1.Define Evaluation Parameters
The purpose of the evaluation is to examine if use cases in this pilot site meet the criteria set by the
KPIs. For the predictive operations the focus is to see if the use case helps in making the job of the
cleaning staff easier and/or more efficient.
Stakeholders:
e CWI Moss — managing company of the office building
o They are interested in the reporting functionality of the use case
e Den Lille Hjelperen — a cleaning company responsible for keeping the office space clean and
tidy.
o Their cleaning staff is interested in how registration of cleanings is implemented and
if the use case improves their workflow
e |IWMAC/VITIR
o No evaluation for them since it's TINYM who made adapters and are using them only
as suppliers for sensors, but both companies are interested in what VICINITY offers
and wanted to see what we can do with their sensors.

2.1.2.Design Evaluation Methods
Several methods were used for the evaluation.
e Face to face Meetings performing interviews
o Both with cleaning staff and CWI management
e Relevant data for common KPlIs is collected automatically by the VAS and sent to the
evaluation dashboard, as part of T8.6.

No formal mid-term evaluation was performed but rather a continuous agile process was used to
improve the pilot site. Based on the feedback from stakeholders which was gathered every 2 weeks
we made continuous improvements to the VAS and the adapters. This resulted in better user
experience for stakeholders since they could see changes faster and profit from already said changes
sooner.
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For the final evaluation phase, a face to face interview has been set up with stakeholders. A face to
face interview was chosen because it allows better feedback collection especially when talking with
non-technical people, allowing them to clarify things or get further explanation on our questions. The
common KPIs for all four pilot sites are automatically collected for Oslo pilot site by the respective VAS
and sent to the evaluation dashboard, in the context of D8.6. The common KPIs will be reported in by
all pilot sites in the D8.6.

2.1.3.Collect Evaluation Evidence

2.1.3.1. Interview with Cleaning Staff
The questions that were prepared for the interview are shown below. These questions are meant to
give us a good understanding on how useful was the VAS to the cleaning staff.
1. How many unnecessary room checks were avoided?
2. How useful are certain features of the VAS? (scale of 0 to 10)
a. Overview over all rooms with quick access to mark all rooms as cleaned or easily
mark each individual room as cleaned
b. Ability to add comments when the room is cleaned
c. Overview over the history of cleanings
d. Weather integration
3. How useful were the notifications sent by the VAS when a room reached a certain number of
visits?
4. How easy is it to use the VAS daily?
5. How often can a cleaning of a room be avoided based on the data provided by the VAS?

Cleaning staff was also asked to answer these questions both with current regimen in mind and with
an assumption that a regimen could be changed to be more flexible because of the data from the VAS.
It is important to note that in the current regimen the cleaning staff is required to check and clean if
necessary, all the room regardless of VAS suggestions, since it is under contract obligations. For the
current regimen the answers were as follows:

1. How many unnecessary room checks were avoided?
Answer: All rooms must be checked regardless of the data — especially toilets. Since cleaning staff is
there to clean the office only once a day, there is no way that checking toilets can be avoided. Some
of the offices are not always in use, especially in the summertime during the time when many people
have holidays. More information can be found in Chapter 4.1.4 Review collected information and take
decisions.
2. How useful are certain features of the VAS. (scale of 0 to 10)
a. Overview over all rooms with quick access to mark all rooms as cleaned or easily mark each
individual room as cleaned
Answer: 8 — Overview is nice and easy to use
b. Ability to add comments when the room is cleaned
Answer: 0 — their workday is very hectic and there is no time to add any comments, also they
said even if they would have the time — they have rarely the need to add any comments
c. Overview over history of cleanings
Answer: 0 — They didn’t think it helped them all that much. It must be noted that this feature is
intended to be used by the management of the building
d. Weather integration
Answer: 1 — Since the cleaning staff that we worked with, is not responsible for cleaning the
entrance area, the weather integration didn’t affect cleanliness of the meeting
rooms/offices/toilets, therefore this integration tuned out to not be particularly useful, but they
noted that it was nice to get a weather report.

European Co-founded by the
Platforms Horizon 2020 programme
Initiative of the European Union




n D8.3 Pilot results of Buildings for Assisted Living
* Neighbourhood use-case 15

3. How useful were the notifications sent by the VAS when a room reached a certain number of
visits?

Answer: Not useful at all — under current regimen they are at the office for cleaning only at a specific
time so if they get a notification about a room reaching a certain number of visits — they can’t do
anything about it.

4. How easy is it to use VAS daily?

Answer: Very easy, interface is intuitive and well laid out making it easy to register cleanings as well as
giving a good overview over the rooms — making it easier to decide which rooms must be cleaned first.
5. How often can a cleaning of a room be avoided based on the data provided by the VAS?

Answer: Under current regimen — never, exception being holiday season when some of the offices
remain empty for more than a week.

Cleaning staff noted that this solution would be very useful for a site which has permanent cleaning
personnel. Their current cleaning regimen is that they come to the office for cleaning once a day. With
permanent staff many features would become much more useful in their opinion.

e Notifications
o Notifications could really help if the cleaning personnel is always on site and able to
react to those notifications
e Room checking
o With permanent staff — they usually need to walk around the building several times
during the day, often wasting time because rooms that they check were not used since
last time. An overview screen provided by our VAS would completely solve this
problem giving them exact list of rooms that need cleaning.

2.1.4.Review collected information results
As noted previously we didn’t have a formal mid-term evaluation, but rather a continuous agile
process. During this time with the feedback from cleaning staff we identified several features that
could be useful and implemented them. These features include:

e Ability to mark all rooms as cleaned with one button instead of registering each room
individually
o This was based on the feedback from cleaning staff that they don’t always have time
to register each room they’ve cleaned individually so it makes their job much easier
when they can mark all rooms as cleaned in the end of their round.
e Sorting of the rooms based on different parameters in the overview screen
o This change helped cleaning staff to make better decisions on which rooms should be
prioritized when cleaning and which rooms can be done in the end since they had few
visits
During final evaluation interview with stakeholders they have helped us to identify a couple of features
that could be implemented in the future in order to make VAS better. Two stand out features are:
e  Physical switch to register a room as cleaned
o Cleaning staff have a busy and hectic routine — checking the VAS in order to register
the room as cleaned is not always easy to do. They though a physical switch in each
room that would register the room as cleaned would simplify the process. Here we see
the possibility to use some IOT devices — connect it with VICINITY to register that
cleaning was done. We also had a collaboration with the Open Call Winner Thinkin to
see possible use of tracking devices.
e Comments from office owners
o Cleaning staff came up with a feature that we though is a great fit for the use case —
the ability for office tenants to leave comments to the cleaning staff. For example,
people renting an office could leave a message that they are on vacation and office
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doesn’t need cleaning or that event though there has been a number of visits — they
all were brief, and room doesn’t need cleaning.

Overall from the interviews with the stakeholders we feel that this use case successfully accomplishes
its goals and provides an important service to its users. Perhaps the office we used as the pilot site is
not an ideal considering sub optimal match between how our VAS functions and existing routines, but
from the interview with stakeholders it’s clear that this will be a good fit for another building with
permanent staff or even this office space if the routines are changed.

2.2.Use Case 1a.2 Resource Management
Use Case 1a.2 Resource Management has been discontinued partly due to the fact that another
commercial solution had been developed by an independent actor; Energinet. Energinet, together with
IWMAC, created the low level 10T device and software to interface with it. The low-level device is
responsible for measuring the power consumption and report directly to their proprietary server.

Since the use case got discontinued the goal was to demonstrate how different loT devices working on
different infrastructures could be integrated through VICINITY. Through interviews in chapter 4 it is
shown clearly that this task was accomplished. Another reason for not going into production with this
use case was because of concerns from building owners as to the reliability of such system that is in
early stage to control important systems in the building. However, from interviews with the building
owners in chapter 4, it's clear that they are open to the potential of integrating additional
monitoring/control over the existing infrastructure.

3. Technical Evaluation at Oslo Pilot Site

For the technical evaluation we have performed a review of our development process and taken a
close look at the technology choices that has been made.
The initial adapter for TINYM door sensors has been developed in Java using Spring Boot framework.
When we started to develop the VAS and other adapters, we decided to switch from Java to Python
for everything on the backend — both adapters and VAS. This was done for several reasons:

o Developer who only had experience with Java left the company, this allowed us to be freer in

our choice of technologies.

e Python allows faster development and is a more flexible language than Java

e Better knowledge of Python by the remaining development team
For the front-end part of the VAS we chose React.js framework. It has proved to be the right choice
allowing to make very dynamic and flexible Ul. One of the main benefits of React.js is its big number
of available pre-made modules which allowed us to concentrate on business logic instead of making
boilerplate code. Communication between frontend and backend is performed through a REST API.

During the development of the pilot site we learned several lessons with regards to the most
appropriate technology selection and how to approach stakeholders’ feedback.

e Agile development — proved to be very well suited for developing a prototype service.

o This helped us to iterate based on the feedback and deliver earlier features that the
stakeholders desired as well as get feedback from them right away, allowing us to
make rapid improvements.

e Java was not the most suitable choice for the development of the adapter — Java proved not
flexible enough for developing a piece of software without strict requirements, making
changes required more work than necessary.
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The use of the evaluation dashboard allows collecting useful statistics on how the particular use case
is functioning. This data allows tracking useful statistics in a visual way such as number of messages
received by the VAS or number of notifications sent out.

The API for integration with VICINITY provided by Gateway and Agent was easy to use during the
development. Overall, API is well documented. Documentation explains all the necessary steps
required to get an adapter or VAS working. One minor drawback is a difference in configuration
formats between Agent and Gateway. Agent is using a JSON format for its configuration, while
Gateway utilizes XML format for the configuration. Changing Gateway configuration file format to
JSON would bring extra consistency. The Neighbourhood Manager was easy to use, however there
were a few minor Ul bugs in the early stages of development, but all features worked as they were
supposed to. The platform also was shown to be stable and reliable, outside of planned downtimes we
didn’t experience any major issues that would prevent us from continuing our work on the
development of our VAS/adapters.

During operation of the Pilot the VICINITY platform has proved to be reliable and stable. We did not
experience any downtime in our VAS or adapters caused by VICINITY Platform. We had some issues
with door sensors from VITIR, but those issues were related to faulty hardware and were solved by
replacing the faulty hardware. Overall, both we and the stakeholders were satisfied with the VICINITY
Platform. It was easy to integrate new devices with the VICINITY Platform as well as create and
integrate new VASs which allowed us to meet stakeholders’ needs. Ul bugs of the Neighbourhood
manager mentioned above were resolved during development, but the UX could still be improved. The
main issue with UX is that when user tries to open a device from the list of all devices in a new tab, the
new tab will open a list of all devices instead of opening the page showing details of that specific device.
This is an unexpected behaviour and makes checking information of multiple devices harder than it
should be.

The main benefit of the VICINITY Platform for this Pilot Site is the ease with which new devices can be
integrated and used in the VAS to provide service to the stakeholders. By avoiding necessity for direct
integration with different devices and devices from different vendors the complexity of the VAS can
be significantly simplified. The cost in terms of time it takes to integrate a new device is significant, and
if in the future it will be common for device vendors to offer VICINITY adapters for their devices it
would significantly reduce the time it takes to develop services. VICINITY would then shorten the time
it takes to integrate new devices into the VAS. Also, from the standpoint of a service provider it is
possible to not have deep knowledge of the hardware and how it works, making it possible to have
more focus on making the best service possible for the stakeholders. Another potential benefit would
be that another VAS could be built to utilize or enhance the existing VAS based on the data provided
by the original VAS through it’s VICINITY API.

3.1. Possible improvements to VICINITY Platform
As mentioned previously there are some things that could be improved with regards to VICINITY
Platform. The configuration of Agent and Gateway could be made simpler by utilizing the same format
for the configuration files as opposed to using json for agent configuration and XML for gateway
configuration. This would ease the deployment of VAS and adapters because person deploying and
configuring said services will only have to deal with one format.

The second thing that could be improved is the Ul of the Neighbourhood manager. When browsing all
devices/services/organizations there is an option to choose how things are displayed — either in a grid
or a list. Right now, user’s preferred way is not saved and upon the refresh of the page the view always
reverts to grid view. The other thing about browsing of Neighbourhood Manager that should be
changed is the behaviour of the Ul when you use “Open in the new tab” to access device/service
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details. Right now, when user attempts this he gets a new tab with the list of all devices/services
instead of seeing device/service page. This makes checking details of several devices/services more
difficult and time consuming.

4. Business Evaluation at Oslo Pilot Site

This chapter will explain the work and the outcomes of the Business Evaluation performed at Oslo
Pilot Site.

4.1.1.Define evaluation parameters and Unique Selling Points (USP)

Oslo Pilot Site mainly interacts with two stakeholders. The overall stakeholder is Hoegh Eiendom, the
owner of the building site while Den Lille Hjelperen, is a small company using the results of the Use
Case la.1 — Predictive operations.

The purpose of the business evaluation is to check whether the Business requirements defined in D1.4
Business requirements specification are met by the Use Cases implemented at Oslo Pilot Site.

The Unique Selling Point (USP) for Use Case 1a.1 — Predictive operations is the possibility to integrate
different sensors from different vendors into the same VAS. This has been achieved by implementing
different door sensors, from 3 different vendors; Vitir, Tiny Mesh and CERTH.

The USP for Use Case 1a.2 — Resource Management is the possibility to use Vicinity as a facilitator to
integrate different infrastructures; existing infrastructure already implemented in the building and
new infrastructure from new vendors/suppliers, in this case - Gorenje. This shows the ability of
VICINITY and makes is possible for an existing building solution to integrate with new technology and
be able to measure and save energy.
Three different evaluation parameters have been used for Business Evaluation, as described in D8.1
Business scenarios & evaluation framework, chapter 2.4 Methodology-Business Case Evaluation for
Pilot Sites.
These parameters have been defined in the following documents:

e D1.4 identifies a set of business requirements per VICINITY domain. These are buildings,

energy transport and health.

e D5.1 identifies a set of value-added services, together with their KPIs which may operate
in one or more pilot sites.

e DI.5 provides a perspective how VICINITY partners plan to exploit their VICINITY results,
as groups or separately on completion of the project.

4.1.2.Design evaluation method
The evaluation methodology used for business evaluation has been the interviews with stakeholders,
with predefined questions. Several interviews with Den Lille Hjelperen, who are mainly using the
application, has given us the possibility to make sure that they have been able to prepare answers and
be aware of how to interpret the questions and give feedback on how to expand and enrich the VAS.

4.1.3.Collect evaluation evidence
The two main stakeholders; Hoegh Eiendom and Den Lille Hjelperen have had different approaches
and expectations of the project and the solutions.
Hoegh Eiendom has been interviewed regarding the USPs and Business requirements and Den Lille
Hjelperen has been interviewed with focus on KPIs and general use and experience with the VAS.
Evaluation regarding the Business Models and exploitation possibilities have been done in several
internal meetings with the CEO of TINYM, other possible partners and project Management to
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identify and work on markets and possibilities which will be presented in D9.14 VICINITY exploitation
and business plan, final version.

4.1.4.Review collected information and take decisions

There has been an ongoing process to follow up the usage of Use Case 1a.1 — Predictive operations,
and meetings with Den Lille Hjelperen to be able to improve and enrich the application in order to
define and clarify the possibility of a business exploitation.

Regarding Use Case 1a.1— Predictive operations, the stakeholders have a business contract with Hoegh
Eiendom to clean all rooms every Monday. If they would choose to implement and have a practical use
of the solution, they would also need to change the contract accordingly. During the summer holidays
the solution has been proven helpful, since they were able to know the rooms that were not used (due
to the tenants being on holiday).

Hoegh Eiendom believes that if a cleaning company could offer a solution with easy installation of
wireless sensors that offers a different business proposal, based on the rooms’ usage, they would be
very interested. This feedback will be a part of the exploitation work, later described and reported in
D9.14 VICINITY exploitation and business plan, final version

A table with comments from Hoegh Eiendom regarding the Business Requirements, is presented
below.

To evaluate business requirements, we have chosen to interview a representative from Hoegh
Eiendom who is responsible for the buildings at Verket Moss, including the building where the Pilot
Site has been installed. Use Case 1a.2 — Resource Management has been implemented and
demonstrated for the stakeholder Hoegh Eiendom.

In the interview with stakeholders — all details of D1.4_Business requirements were reviewed,
explained and discussed with Hoegh Eiendom, this to make sure that the stakeholder were

By going through the requirements described in D1.4_Business requirements specification we have
identified and discussed the value and achievements from Hoegh Eiendoms perspective.

In the interview with stakeholders — all details of D1.4_Business requirements were reviewed,
explained and discussed with Hoegh Eiendom, this to make sure that the stakeholder had a good
understanding of the Business requirements.
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Requirements Comments Predictable Resource
Operations Management
VICINITY-BR- | Market for load NA Integrating
BLDO010 management infrastructures
VICINITY-BR- | Interoperable load If the buildings are using electrical Integrating
BLD020 management heating / system this could be an infrastructures
opportunity.
VICINITY-BR- | Data integration for cross- | Use Case 2 — Resource management Integrating
BLDO030 domain synergies proves this as a solution infrastructure
VICINITY-BR- | Monitoring behaviour and | NA Not using any Not using any
BLDO040 intrusion of privacy personal or privacy personal or
information in the privacy
existing running VAS | information in
the existing
running VAS
VICINITY-BR- | Openness to deal with Combining sensors from different Combining sensors Integrating
BLDO50 complexity vendors from different infrastructures
vendors
VICINITY-BR- | Incentives to share Hoegh Eiendom agrees that this is a Combining sensors Integrating
BLDO60 building data valuable requirement for energy savings. | from different different
vendors infrastructure
VICINITY-BR- | Expected impact Hoegh Eiendom see this as an important Integrating
BLDO070 requirement and are always looking for infrastructure
new ways to save energy, cost and have
a sustainable building construction.
VICINITY-BR- | New business models Hoegh Eiendom see this as an important | Use of use case as a Integrating
BLDO80 requirement and are always looking for business case infrastructure

new ways to save energy, cost and have
a sustainable building construction
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VICINITY-BR- | Indoor environment Hoegh Eiendom see this as an important | Co2 measurement Integrating
BLD090 quality requirement and are always looking for infrastructures
new ways to save energy, cost and have
a sustainable building construction.
VICINITY-BR- | Resource usage and Hoegh Eiendom see this as an important | Room usage Integrating
BLD100 occupancy requirement and are always looking for infrastructure
new ways to save energy, cost and have
a sustainable building construction.
VICINITY-BR- | Energy consumption Hoegh Eiendom do not believe in Integrating
BLD120 monitoring investing to much in making EV parking infrastructure
spaces available. New Electrical Vehicles
Aggregated energy consumption | haye |ong range and most people will
patterns of equipment usage can
be offered to the building owners prefer to charge at home, where the
and managers, providing an electricity is cheaper. The cost of
opportunity to understand the implementing an infrastructure for EV
impact of EV charging withina | charging is high and will make EV
building and manage the process . .
in an economic way avoiding charging more expensive for the user
peak consumption. than charging at their own houses.
VICINITY-BR- | Oven and Fridge usage Fridge controlled by VAS —if controlling a Controlled by
BLD130 monitoring power consuming item — this could be VAS Resource
very useful Management
VICINITY-BR- | Energy consuming Hoegh Eiendom see this as an important | Room Usage, Co2 Integrating
BLD140 equipment, resource requirement and are always looking for measurement infrastructure
consumption and CO; new ways to save energy, cost and have
equivalent measurements | a sustainable building construction.
VICINITY-BR- | Improve common areas Hoegh Eiendom see this as an important | VAS — door sensors
BLD150 cleaning operations requirement and are always looking for
new ways to save energy, cost and have
a sustainable building construction. The
Use case 1 are showing the possibility to
install different sensors from different
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vendors in an existing building being able
to use a solution to minimize work for
cleaners. The solution also gives the
building owner a possibility to see the
usage of rooms and toilets.

Table 1 Overview of requirements with feedback from Hoegh Eiendom

European Co-founded by the
Platforms Horizon 2020 programme
Initiative of the European Union



A Realisation and evaluation of Buildings for Assisted Living
° VIC I M l TY Neighbourhood Use case 23

4.1.5.1dentifying requirements in the context of Narration
In order to better present the different business requirements, we have chosen to use the narration
of the two different use cases and show where the different business requirements exposed major
benefits. This narration was initially presented in D5.1 VICINITY Value-Added Services definition,
requirements and architectural design and gives a good understanding of which of the different parts
of the VAS meet the business requirements.

VIC[NTTY Predictive Operations

VICINITY-BR-BLDO50 Openness to deal with complexity
VICINITY-BR-BLDO60 Incentives to share building data
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o
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Figure 3 Narration Use Case 1a.1 Predictive Operations

Predictive Operations show the flexibility of integrating not only different infrastructures, but also
different sensors from different vendors.
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Figure 4 Narration of Use Case 1a.2 Resource Management

Resource Management is integrating different infrastructures and in this way fulfilling several business
requirements and gives building management a possibility to lower costs by controlling and monitoring

energy consumption.

4.1.6.Evaluation Business Models and Exploitation possibilities

While working with VICINITY as a concept, TINYM has started to find possible business partners and
worked on the Use cases to make it as possible product, service or concept what should be a business
opportunity for TINYM. The work to define in detail the Business Models will be done in D9.14 VICINITY
exploitation and business plan, final version. So far, the process has proven to be successful and TINYM
sees a possibility to build on the deliverables developed in VICINITY. At this point, the feedback from
different possible partners, stakeholders and TINYM own management gives a positive approach for

further exploitation and creation of new business models.

Using USP has been a major issue regarding developing possible business models for TINYM. The
feedback from the stakeholders and the collaboration with possible partners showed us that the USP
defined where a driving force and showing the opportunities given by the VICINITY framework and

platform.
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5. Evaluation regarding sustainability Goals

The project team has made an effort to identify and describe suitable sustainable goals to which this
VICINITY pilot site gives value. We have identified Goal 11 — Sustainable cities, Goal 12 — Responsible
Consumption and Goal 17 — Partnership to achieve the Goal as it is described below.

SUSTAINABLE S,
DEVELOPMENT =«m"ALS

GOODHEALTH QUALITY 5 GENDER EI'.‘E]AwAITI'AEIRm
EQUALITY

AND WELL-BEING EDUCATION

DECENT WORK AND
ECONOMIC GROWTH

13 LIFE 16 Pucciusic: | 7 PaRnRsies
ACTION ANDSTRONG RV SUSTAINABLE

INSTITUTIONS DEVELOPMENT

GOALS

Figure 5: All 17 sustainable development goals

Goal 11 - Sustainable Cities

VICINITY facilitates the ability to combine same loT devices from different providers. This widens the
possibilities of creating more sophisticated and accurate quality of life product. Through the
combination of door sensors from both TINYM and VITIR - we can achieve more precise readings.
VICINITY compliant buildings will thus be more resilient and have a higher sustainability.

Goal 12 - Responsible Consumption

Both Use Case la.l Predictive Operations and Use Case 1a.2 Resource Management promote
responsible consumption of resources (manpower, water and power). They trigger the release of
resources on demand based on a threshold mechanism. Use Case 1 is saving both manpower and water
usage for cleaning by preventing redundant tidiness checks and unnecessary cleaning. Through
establishing a dependent variable (number of room visits, water and power consumption level et
cetera) - both use cases make sure that resources are only used at optimal points in time.

Goal 17 - Partnership to achieve the Goal

VICINITY allows users from different cities and maybe countries to create partnerships with each other
through the Neighbourhood Manager (hereinafter referred to as NM) web application. Through
coordinated and mutually beneficial sharing of data, the 'partners' can achieve better quality for their
respective products. VICINITY's NM model strongly promotes creating attainable partnerships and
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contracts, often to reach a common goal of making the loT devices smarter and, hence increasing their
respective values.

6. Conclusions

This work package started in the early fall of 2018. The Pilot Site managed to achieve its goals — it
demonstrates well how VICINITY can help to integrate loT devices based on different platforms into a
homogenous system. The Use Case 1a.1 Predictive Operations also shows that it brings good value to
its stakeholders by helping cleaning staff to improve their work and make it easier. Notably, Predictive
Operations VAS is not ideally suited to the current working agreement between the cleaning staff and
the building manager. However, CWI:Moss and Den Lille Hjelperen might opt for this solution in this
or another building after revising their contract with Predictive Operations VAS in mind. The outcome
of stakeholders’ interviews clearly shows that the use case would better suit their needs, in the case
of a permanent personnel or a personnel with different routines. The feedback from stakeholders
throughout the pilot realization was crucial to the success of the pilot site and helped us to make the
VASs better.

The pilot site has proved to be stable and reliable. Agile approach to the development process helped
us to switch to a different technology early which allowed us to iterate on the product at a faster rate.
Several metrics are gathered automatically by the VAS and sent to the evaluation dashboard. After the
final meeting with stakeholders, our perception is that stakeholders find VICINITY platform to be
beneficial. In general, we found that stakeholders had a positive view on the pilot site and VICINITY
platform because the use cases demonstrated well the possible technical integrations and the possible
new Business models. TINYM sees the business potential for this pilot site and plans to continue to
operate the Use Case 1a.1 Predictive Operations after the project is completed. Finally, evaluation also
presents that the pilot site manages to comply and contribute to the United Nation’s SDGs.

Using VICINITY as an enabler for integrating devices and infrastructure will give TINYM an opportunity
to expand their business possibilities and be able to build partnerships with VICINITY partners and
companies providing devices and/or infrastructures for loT within Smart buildings.

The stakeholders see, the two use cases as possible Business opportunities and will further participate
in the TINYM’s exploitation activities for VICINITY loT Solution.
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