





What are the key barriers to affordable energy access?

We are facing a lack of affordable, reliable energy for heating,
cooling, and lighting.

Impacts

Health risks lower quality of life climate vulnerability

Bouzarovski, S. (2013). Energy poverty in the European Union: landscapes of vulnerability. Wiley Interdisciplinary Reviews Energy and Environment, 3(3), 276-289. https://doi.org/10.1002/wene.89




Barriers to Affordable, Accessible Energy
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Han, Xiao & Wei, Chu. (2021). Household energy consumption: state of the art, research gaps, and future prospects. Environment Development and Sustainability. 23. 10.1007/s10668-020-01179-x.
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A 2,500-Year-Old Gravity-Powered System in Shushtar, Iran

Shushtar Historical Hydraulic System - Iran

Early Hydraulic Automation
For:

e Guiding river water
Running watermills
Watering farmlands
Powering simple workshops
Helping control floods

Vroege Hydraulische
Automatie Voor:

e Het sturen van rivierwater

e Het aandrijven van
watermolens

e Het irrigeren van
landbouwgrond

e Het ondersteunen van
eenvoudige werkplaatsen

e Het helpen beheersen van
overstromingen




Early Example of Decision Support Systems

The Pythagorean cup looks like a normal cup, but if you fill it past a set line, a hidden siphon makes all
the liquid drain out. It's an ancient Greek invention linked to Pythagoras (around 570 BCE), created as
a clever way to teach moderation and fairness at the table.




Automation is closer than it seems!

Zaanse Schans, Zaandam, Netherlands http://en.wikipedia.org/wiki/File:Zaanstad_Zaanse Schans_22.jpg

Traditional Windmills Provide
Automation For:

English

Pumping water from polders
Grinding grain

Sawing timber

Pressing oils and spices
Making dye, paper, or mustard

Nederlands

Water uit polders pompen

Graan malen

Hout zagen

Olie en specerijen persen

Verfstof, papier of mosterd maken




What Affects Your Home's Energy Use?
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Your Home's Structure

Your Daily Habits Where You Live

« Climate: Heating or
cooling needs.

= Your Energy Cholces:
Unplugging devices,

* Layout: Open vs.
closed impact airflow.

* Windows: Size and
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Local Rules & Goals Costs & Community
« Renewable Goals: « Energy Prices:
Using clean energy. Electricity and gas
COSLS.



What are Large Language Models (LLMs)?

Language Al Written Answer
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What are Large Language Models (LLMs)?

Language Al Written Answer

You might already know some of the most famous ones

G openal  (JGrok 4 Gemini 4 Claude
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LLMs AND Agentic Workflow
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Remembers Plans Your

Your Info Tasks
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Assistant

Connects to Apps Gets Real-Time Info
(e.g., Telegram Messenger) (e.q., Weather)




Behaviour is a pattern and it tends to repeat itself.

“The best predictor of future behavior is past behavior.”
— Albert Ellis, Walter Michel, and B.F. Skinner, and Mark

Occupant Insights
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Communication

Questionnaire History

Live Nudges Smart Tips

Al chatbots guide better energy choices. LLMs analyze habits to give personalized energy advice.
Easy Insights Always Improving

Clear sustainability info for all. Learns from feedback to adapt.
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How Do We Learn About You?

Personal & ~
Demographics N\

Occupant
Insights
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How Do We Learn About You?
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How Do We Learn About You?
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How Do We Learn About You?
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How Do We Learn About You?
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Energy Consumption &
Sources



How Do We Learn About You?

Housing
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How Do We Learn About You?
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5,700+ suggestions, filtered to what fits you.
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& Safety

Passive /
Systems
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Al en Mensen Samenwerken

Experts as Judges (by Expertise): Top LLMs as Judges:
- Sustainability & Energy
- User Behaviour & Occupant Interaction e XAl: Grok 4
« Architecture & Building Design e Anthropic: Claude Opus 4.1
« Building Physics & Indoor Environmental Quality e Google: Gemini 2.5 Pro
- Urbanism & Spatial Planning
 Building & Construction Technology 26

- Hazard Management & Safety Systems



https://www.google.com/search?q=Claude+Opus+4.1&oq=Antropic+best+ai&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQABgWGB4yCAgCEAAYFhgeMggIAxAAGBYYHjIKCAQQABgIGA0YHjIKCAUQABgIGA0YHjINCAYQABiGAxiABBiKBTINCAcQABiGAxiABBiKBTINCAgQABiGAxiABBiKBdIBBzI1M2owajmoAgCwAgE&sourceid=chrome&ie=UTF-8&mstk=AUtExfDgsze0SellrLev3r5tYzLbLG1ivyZtv1x0C50r9BJ2KMT6GxNf464hYeuhPEX5ChmGFZx0-ktQMBfTcbIK49ZuEElPEoF2iUH0xaWlYNZNSn_xfecl-yK2_ltX1icUrZT3pLr2Qby1uKIJiy5XjYIFipBUdD5e8tlVqavaZVZCD7OeJ4CnguQ7CUtbDVbo1VSNA6cavMO4Me7oKDfc5bATqg&csui=3&ved=2ahUKEwjo68TSr9uPAxX_0QIHHS7bCkkQgK4QegQIARAC
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Available on Telegram! @MAI HOME BOT

12:16

e 9 MAI-Home

What can this bot do?

MAI-Home is an Al assistant that
gives smart energy-saving tips and
What can this bot do? helps improve your home's
comfort. Friendly and fast =" f§§ 4
MAI-Home is an Al assistant that
gives smart energy-saving tips and December 2
helps improve your home's

comfort. Friendly and fast = ¢ 4 /start 1516 pM

Hello Parsa! I'm here to help you make
your home more energy-efficient,
comfortable, and healthy with easy and
practical tips. Just tell me about your
home or what you'd like to improve,

and we can get started! Would you

like some ideas for a specific room or
general suggestions?

@ !




What's the best way to use it?

e Gives basic home/usage context.
 No personal details.
o States the issue clearly.

12:25 (©

& e MAI-Home

IRE SUITIE IUSdd 1V a sSpeuilinG ivuii wi
general suggestions?

My apartment feels a bit drafty and

my energy bill seems higher than it
should be. | keep the heating around
21-22°C and open the windows often
to get fresh air. Sometimes | see a

bit of moisture on the windows in the
morning. Any simple ways to lower my
energy use? 12:24 PM &/

Hi Parsa! To help with drafts and
moisture while keeping energy use
efficient, one simple tip is to seal
gaps around windows and doors with
weatherstripping or draft stoppers
—this stops cold air from sneaking

in without blocking ventilation. Also,
instead of keeping windows open long
periods in winter, try short, frequent
airing sessions (about 5-10 minutes)
to refresh air but avoid heat loss.

For moisture, using a dehumidifier

or placing moisture absorbers near
windows can help reduce dampness.
Would you like some easy ideas to
improve insulation or ventilation next?

yes please 1524 pm

2 9

12:25 [©

b 0 MAI-Home

yes please 1524 pm

Thanks for sharing a bit about your
home, Parsal! Given your focus

on economy and health, and your
household with different ages, here are
some tailored tips:

1. Use heavy curtains or thermal blinds
on windows to add insulation at night
and reduce drafts.

2. Try sealing gaps with
weatherstripping tape or draft
excluders around doors and windows
to keep warmth in.

3. For longer cooking times, using lids
on pots can save energy by keeping
heat in.

4. Since you air your home often, short
but regular ventilation bursts (5-10
mins) help maintain fresh air without
much heat loss.

5. Consider placing moisture absorbers
near windows and using bathroom
fans or opening windows briefly after
showering to reduce indoor humidity.
6. Keep heating at a comfortable but
steady level around 20-21°C to avoid
energy spikes.

Would you like tips specific to kitchen
© | 2 9
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Wrong Use

e Too vague with no home details.
e Includes unnecessary personal info.
e Mentions issues unrelated to energy.

What's the worst way to use it?

6:18

. o MAI-Home

What can this bot do?

MAI-Home is an Al assistant that
gives smart energy-saving tips and
helps improve your home's
comfort. Friendly and fast " ¢ 4+

December 3

Kun je een goede laptop voor gamen
aanraden? 618 PM &

Hoi Parsa! Ik help je graag met tips
voor energiebesparing en comfort
in huis, maar aanraders voor
gaming-laptops vallen niet helemaal
binnen mijn expertise. Als je een
gaming-laptop zoekt, let dan op een
goede grafische kaart, voldoende
werkgeheugen en een goede koeling.
Wil je wel graag advies over hoe je
energie kunt besparen tijdens het
gebruik van je laptop?

(ciF)

12:25 (©

& e MAI-Home

Ik woon op Straatnaam 12, 5611XX
Eindhoven, op de tweede verdieping.
Mijn volledige naam is [Naam] en mijn
telefoonnummer is [06-xxxxxxx]. Ik
woon hier met mijn partner [Naam] en
ons kind [Naam] van 4 jaar. Ik verdien
ongeveer [€xxx] per maand. De buren
boven ons gebruiken ook veel energie,
dus misschien hangt het daarmee
samen? Mijn verwarming staat meestal

op 22°C. 12:25 PM

Thanks for sharing, Parsa! To keep
your privacy and safety, it's best not

to share personal details like your full
name, phone number, or exact address
in this chat. Based on what you've

told me, living on the second floor can
sometimes mean colder ceilings or
floors, so using rugs and insulating
curtains can help reduce heat loss.
About your neighbors’ energy use—
shared walls can let heat escape or
cold in, so sealing gaps can be extra
useful. Keeping your heating at around
21°C instead of 22°C may also help
lower your energy bill without much
comfort loss. Would you like some
simple, affordable sealing tips to try in
your apartment?

(c¥)
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Try it in your own language or with voice!

618

- 0 MAI-Home

What can this bot do?

MAI-Home is an Al assistant that
gives smart energy-saving tips and
helps improve your home's
comfort. Friendly and fast =" f 4

December 3
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What can this bot do?

MAI-Home is an Al assistant that
gives smart energy-saving tips and
helps improve your home's
comfort. Friendly and fast =" ¢ 4

December 3
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What can this bot do?

MAI-Home is an Al assistant that
gives smart energy-saving tips and
helps improve your home's
comfort. Friendly and fast =" @ 4

December 3

Yatak odam sabahlar neden nemli
oluyor ve az enerji kullanarak nemi
nasil azaltabilirim? 6:10 PM &

Merhaba Parsa! Yatak odanizin
sabahlar nemli olmasinin

sebebi genellikle gece boyunca

nefes alip vermeniz ve yeterince
havalandirmamanizdir. Az enerji
kullanarak nemi azaltmak igin
sabahlan pencereyi birkag dakika
acarak oda havasini yenileyebilirsiniz.
Ayrica nemi emmek igin kuru bir
havlu koyabilir veya nem emici
urtinler kullanabilirsiniz. Kiigiik

bir vantilatoriiniiz varsa, kisa siire
calistirmak da faydali olabilir, ama
enerji tiketimine dikkat edin. Odanizda
saglkh ve kuru bir ortam igin baska
oneriler ister misiniz?

@ |




Why LLM Technology?

Unlocking new potential through intelligent autormation and global
adaptability

Scalable Tools

Effortlessly hondles growing demands and a

cormnplex workflows without compromising speed.

Global Reach

Breaks lkanguoge barriers instantly, enabling native
communication across culhures

Personalized Services

Delivers unicue. context-owane expenances
taored to every individual user.

Continuous Evolution

Systems that constantly kearn from industry data
to stay ahead of the curve



O Privacy & Data Protection

Mo Personal ldentihiable Information

Our questionnaire does not collect any persona

gentimable nfarmation (FIl).

Anonymous Insights

Housing associations will only know what challenges
@xist in the community, enabling them to prowvide

pétter support,

Your Privacy 15 Protected

e will not share your personal information with
nousing assodiations. They will not know who you are

or what you do.

Please Do Not Share

Lia ot share personal identihable information such

as your address, full name, or inancial details.
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MAI-Home Mid-Term Meeting
22 May — Heerlen

Thank you for your
attention!
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Any questions?

“Please feel free to ask it in Dutch if you're more comfortable.”



Let’s do a short game
together.



