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The Problem Poor Indoor Environmental Quality (IEQ)
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social housing in Dublin? report

Children living in cold, damp and overcrowded homes have ‘much poorer’ outcomes
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'It's really tough' - Tenants struggle with
mould in homes
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UNREAL ESTATE

Amount Dublin City Council has
had to pay out to its tenants for
mould and damp in their homes
has doubled

Solicitor Peter Boyle said he thinks many more tenants have strong cases they could

take against the council, based on the mould and damp they are living with

SAM TRANUM




The SHINE Research Project

* Objective: Improve sustainable social
housing and climate resilience using
non-intrusive environmental sensors

« Utilises cutting-edge research in
housing policy, sensor technology,
loT, and data science

« Inform policy interventions and
support the integration of smart,
sustainable technologies

« Aims to enhance the well-being of all
residents & vulnerable populations in

. . Bo =
social housing =
=) =

« Empower government bodies, local
authorities, and social housing tenants Sensor Policy
to tackle health, economic, and Design recommendations
environmental challenges.




Methodology

* Qualitative interviews (January to August 2024)
« 28 stakeholders in the social housing sector

- AHB

* Local Authority

« Government

« Private organisations

* Non-profit organisations

« Advocacy groups

 Residents
« Data management: NVivo Software

 Thematic Analysis

Findings guided sensor design: non-intrusive installation, privacy
protocols, user interface, and resident engagement strategies.




TOP 5 RELEVANT INSIGHTS

Health impacts of poor
housing conditions

Reactive maintenance

approach
Tenant behaviour and
lifestyle
{4} N &\ Communication challenges
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Core Engineering Goals

Efficacy

Correctly diagnose the policy targeted
environmental hazards
Facilitate real-world improvements

Transparency

How it operates should be clear to all
stakeholders, including the resident

Privacy

Don’t transmit raw telemetry, only results
Don’t act like a black-box flight recorder

Reproducibility
- Lab tests and real-world operation must
match what it says on the spec sheet

Integrity

Surveillance can’t be enabled remotely



Privacy context

Privacy risks from raw unfiltered sensor
telemetry

Residential households

. Highly sensitive environment

. Right and expectation of total privacy from
businesses and government.

Detailed sensor telemetry can be used to infer
unrelated behaviour about the users
environment:

. Room presence detection

. Awake / sleep times

. Levels of physical activity

. Non-targets like smoking, drinking, etc

This can be combined with other 3™ party
datasets (e.g. TV viewing information, internet
browsing history) for an even more detailed
picture.




Privacy context

Surveillance Capitalism

The sample data contained the movement of 64,000 phones in
Ireland over two weeks in April.

The undercover Prime Time team was told the data could be
provided as a constantly updated feed, with a 24-to-72 hour delay.

Movements through Leinster House

Some of the locations charted of phones which passed through Leinster House during the period
covered in the data.
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We Care About Your Privacy

We and our 279 partners store and access personal data,
like browsing data or unique identifiers, on your device.
Selecting Accept all cookies enables tracking technologies to
support the purposes shown under we and our partners
process data to provide. Selecting Necessary cookies only or
withdrawing your consent will disable them. If trackers are
disabled, some content and ads you see may not be as
relevant to you. You can resurface this menu to change your
choices or withdraw consent at any time by clicking the
Customize Settings link on the bottom of the webpage. Your
choices will have effect within our Website. For more details,
refer to our Privacy Policy.

We and our partners perform the following
based on your settings:

Use precise geolocation data. Actively scan device
characteristics for identification. Understand
audiences through statistics or combinations of data
from different sources. Store and/or access
information on a device. Develop and improve
services. Create profiles to personalise content.
Measure content performance. Use limited data to
select content. Measure advertising performance.
Use limited data to select advertising. Create profiles
for personalised advertising. Use profiles to select
personalised advertising. Use profiles to select
personalised content.

List of Partners (vendors)

Accept all cookies Necessary cookies only

Example Data-Sharing Notice




Privacy context

Mass-production of Al

Big tech is spending big on Al Nvidia's Annual Revenue (S, Billions)

Standardized quarterly capital expenditure, in billions
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Data source: Nvidia. Nvidia's fiscal
year ends Jan. 31. Chart by author.
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P rl Va Cy CO n teXt Countries that are democracies and autocracies, World

. . . . Classification by Lithrmann et al. (2018)' based on expert estimates by V-Demz2.
Rise of Authoritarianism
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Data source: V-Dem (2025) OurWorldinData.org/democracy | CC BY

Note: The share of closed autocracies increases a lot in 1900 because V-Dem covers many more countries since then, often colonies.

in the Electoral Process



Solution Overview

“Why is my indoor
environment quality bad?”
“What can | do to fix it?" m

“Can | report the problem I “I see the user has sent us a

report of their bad air problem,
lets arrange to fix it”

Ol
|

to building management to
get them to fix it?"

—

SHINE IEQ Diagnostic Unit

Commercial
IEQ Sensors




Building and Environment 208 (2022) 108583

Contents lists available at ScienceDirect " Building and
Environment

Efficacy

Building and Environment

ELSEVIER journal homepage: www.elsevier.com/locate/buildenv

Modelling mould growth in domestic environments using relative humidity

Choose existing environmental risk models . emperature
from I ite ratu re Tamaryn Menneer ", Markus Mueller %, Richard A. Sharped" , Stuart Townley "¢

 European Centre for Environment and Human Health, University of Exeter Medical School, University of Exeter, UK
® Environment and Sustainability Institute, Penryn Campus, University of Exeter, UK

© College of Engineering, Mathematics and Physical Sciences, University of Exeter, UK

A University of Exeter Medical School, University of Exeter, UK

© Wellbeing & Public Health, Cornwall Council, UK

. Established track record in academia

- Favor widely used in industry
BM) Open Health effects of home energy

. Common language between researchers efficiency interventions in England:
and stakeholders a modelling study

lan Hamilton,' James Milner,? Zaid Chalabi,? Payel Das,® Benjamin Jones,*
Clive Shrubsole,® Mike Davies,® Paul Wilkinson®

. More likely to align to existing & new
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Transparency, Privacy, Reproducibility
Algorithm Implementation

Automata theory

100
Understandable, deterministic behaviour | s ~ )
Represent diagnostics in Cartesian space % 1 = I [Combma(ional logic )
Use graphs from source papers _ % reat s 3 B )
Augment with simple counters / state tracking ;: 85 | g ; Finite-state machine
= o Enhanced risk | IE Pushdown automaton
C : . : = o )
Minimize runtime state / history tracking 801 @ Turing Machine
Only high-level summary required for output Risk of growth [ AN /
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Perform calculations using low-complexity @ Too dry @
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Capable of hidden arbitrary computation
(Universal Function Approximation, Turing Complete) => Hidden
surveillance




Integrity

Data Diode

System can only SEND data, not RECEIVE
==> Integrity depends only on supply-chain security and local

security
==> Behaviour will stay consistent unless locally changed

Protects privacy against:
Remote hacking
Remotely changing operating parameters
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Open Data P

Aggregated results aligned to environmental risk survey periods (e.g. 1 month)
Survey housing stock. Inform Policy.

* Subject to consent from user

date collection i (n_total n_mould ri (n_mould ri |n_mould ri [n_thermal |n_thermal |n_thermal
d sk 1 sk 2 sk 3 score 1 score 2 score 3

August A123 6 1 3 2 2 2 0
August B456 10 7 2 1 7 2 1
September |A123 6 1 3 2 2 2 0
September |B456 10 7 2 1 7 2 1
October A123 6 1 3 2 2 2 0
October B456 10 7 2 1 7 2 1




Thank you

% https://projectshine.ie/

3¢ @shineprojectie.bsky.social

m @The SHINE Research Project
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