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Executive Summary

As Canada's population ages, the gap between how homes are designed and who actually lives in them is
widening. The baby boom's leading edge turned 80 this year; by 2030 the entire generation — nearly a
quarter of the population — will be past 65, and will expect their homes to adapt to them, not the reverse.
The homes themselves haven't caught up.

The result is a quiet mismatch between buildings and the people who live in them — most acute in the high-
rise condominium. Toronto alone has nearly 500 buildings that now meet the definition of a naturally
occurring retirement community (NORC): buildings never designed for older adults, now home to more
seniors than the city's long-term care homes and retirement residences combined — with none of long-term
care's design standards, staffing, or safety infrastructure.

In a vertical community, ordinary human mistakes do not stay ordinary. A tap left running on the fourteenth
floor damages six units below it; a forgotten stove endangers a corridor. A growing share of residential losses
are human-factor events — running taps, unattended stoves, forgotten baths, initiated by people of every
age. What changes with age is the margin — the odds of catching a lapse in time and the agility of the
response once caught. An aging resident base does not make more mistakes; it converts more ordinary
mistakes into losses, and that is the class of loss today's buildings and today's point solutions handle worst.
The financial system built around condominiums is already registering the strain: water damage is the leading
cause of property insurance claims in Canada and tops the list of condominium claims specifically, and
master-policy deductibles in many buildings have escalated to $50,000-$100,000 or more.

The market's response has been fragmented: leak sensors from one vendor, stove shutoffs from another,
emergency pendants from a third — each solving one failure mode in isolation. Fragmented solutions fail at
the seams.

Resilient Living is a design framework that treats residential safety as a single, coordinated system built from
four complementary layers:

1. Architectural Design — the physical environment reduces risk by its nature

2. Passive Protection — safeguards that work with no power, software, or user action

3. Intelligent Systems — sensors and controls that detect and interrupt abnormal conditions

4. Al Orchestration — contextual coordination that evaluates situations and responds proportionally

The framework's governing principle: ordinary mistakes should have ordinary consequences. Its governing
discipline is graceful degradation: each layer covers the failure modes of the layer preceding it, so the home
remains protective even when technology fails.

This paper applies the framework to condominiums — retrofit and new construction — as two coordinated
tiers: Building Resilience, for boards and reserve fund planning, and Suite Resilience, for unit owners and the
corporation's rule-making authority.

Resilient Living is published as an open framework — an invitation to boards, managers, engineers, insurers,
brokers, developers, and policymakers to adopt a shared vocabulary and architecture for a problem arriving
on every desk at once.

The objective is not smarter buildings. It is more forgiving ones — homes that are forgiving by design.
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1. The Premise: Homes Assume Perfect Occupants

Walk through any residential unit built in the last fifty years and you will find an implicit user manual written
into its design. The occupant is assumed to notice the pot on the stove, hear the tap running, smell the
smoke, feel the temperature change, remember the bath being drawn, and respond quickly and correctly to
all of it, every day, for decades.

For most of a resident's life, the assumption holds. Then, gradually, it doesn't. Reaction time slows. Hearing
narrows. Sense of smell — the primary early-warning system for both smoke and gas — declines measurably
with age. Medications interfere with attention and sleep. Mild cognitive impairment, which affects a
substantial share of adults over 65, erodes exactly the faculties that home safety silently depends on:
working memory, task completion, and interruption recovery.

None of this is failure. It is the predictable reality of being human, and of being human longer — Canada's
population aged 65 and over is growing far faster than the population as a whole, and the desire to stay
home is nearly universal — 96% of Canadians 65+, per National Institute on Ageing survey data, say they will
do everything they can to avoid institutional care.

Two things distinguish this moment from every previous generation of aging: scale and expectation. By 2030,
nearly a quarter of Canada's population will be past 65, with the fastest growth in the 80-plus bracket, where
the design assumptions above break down most completely. And where prior generations adapted
themselves quietly to homes designed for someone else, the baby boom — larger, wealthier, and more
consumer-assertive than any cohort in Canadian history — will not. It has the market weight to demand
environments that adapt to it. The question is not whether housing will change to meet this cohort; it is
whether the change will be designed, or merely litigated and priced.

Yet the consequences of an ordinary lapse are still sized as if the occupant were thirty-five:

e A stove left on becomes a kitchen fire.

e Asink left running becomes a flood.

¢ A bath forgotten becomes an overflow through a floor slab.
e Afall in a bathroom becomes a night on the floor.

¢ Smoke while sleeping becomes a fatality statistic — Canadians 65 and over have consistently had the
highest rate of fire-related death of any age group (Statistics Canada), a risk that rises further past 80.

It is worth being precise about what is and is not new, because the distinction shapes the framework.
Residential losses fall into two classes. Component failures — the burst supply hose, the failed valve, the
cracked fitting — are age-blind: they happen to the thirty-five-year-old and the eighty-five-year-old alike, and
passive engineering addresses them regardless of who lives in the suite. Human-factor events — the running
tap, the unattended stove, the forgotten bath — are different: initiating one is a universal act, committed
routinely by people of every age and cognitive state. What attention, memory, and mobility govern is the
margin — how quickly a lapse is noticed, and how effectively the person can respond. Aging does not make
people careless; it narrows the space between an ordinary lapse and a loss. The demographic shift does not
invent residential risk or change how often humans err; it shrinks the interception-and-response window on
exactly the class of loss current buildings are least designed to forgive.

The design question embedded in the modern home is: how do we stop people from making mistakes? That
guestion has no answer, because people cannot be redesigned.
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The right question is the one this framework is built on:

How do we design homes so that ordinary mistakes have
ordinary consequences?

A forgotten tap should mean a damp towel, not a five-unit insurance claim. A forgotten stove should mean a
ruined dinner, not an evacuation. A fall should mean help in minutes, not discovery in days.

This is not a technology proposition first. It is a design philosophy — one that happens to become
dramatically more achievable when architecture, passive engineering, sensing, and artificial intelligence are
composed deliberately rather than purchased piecemeal.
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2. The Condominium Lens: Where the Problem Concentrates

Every argument in Section 1 applies to any dwelling. Three forces make the high-rise condominium the place
where the problem concentrates, compounds, and becomes financially undeniable.

Before the forces, a scenario — drawn from a real sequence of events, lightly generalized.

A widow in her early eighties rents a fifth-floor suite from an owner who
bought it as an investment. She is, by every measure a landlord tracks, an
ideal tenant: quiet, clean, pays on the first of the month. She has lived alone
since her husband died several years ago. She is also in the early stages of
dementia — and, as is common with the condition, she does not know it.

One afternoon she leaves a washcloth in the bathroom sink with the tap
running and walks away to make tea. It is the kind of lapse every person of
every age commits — a running tap is a human act, not a symptom. The
washcloth settles over the drain. By the time water crosses the bathroom
threshold she is elsewhere in her day, and when she finally sees the flood —
an inch deep and moving into the bedroom — the response that should
follow does not come. She does not turn off the tap; in that moment she
cannot summon what to do. She leaves the suite.

Building management learns of the flood an hour later, from the unit below.

The loss: her suite is a full restoration — buckled flooring, baseboards off, walls opened for drying and mold
inspection. Units on the four floors beneath take damage ranging from contents to warped floors and wet
walls. Corridors on five storeys need carpet and wallpaper. Multiple households are displaced for weeks
while the building dries. The claims stack up in every direction at once: the corporation's master policy, unit
improvements, contents, additional living expenses.

Three details in this scenario break the standard assumptions of the safety market, and each one earns its
place in the framework that follows.

She was home, and awake. The dominant design pattern of the smart-home industry — detect, then notify
the resident — assumes an occupant who can receive the alert and execute the response. She could do
neither — not because the technology failed, but because the response itself did. Under acute stress, any
person's response, at any age, can arrive as effective action, as freezing, or as flight; that variability is simply
human. What cognitive decline adds is a clouding of the response's speed, agility, and selection — the same
margin-narrowing seen at the moment of the lapse, repeated at the moment of discovery. Presence is not
protection. Any safety system whose final actuator is the occupant will fail precisely for the occupants who
need it most. Interruption must be automatic.

Nobody was positioned to notice. The suite is investor-owned. The landlord sees rent arrive on time and has
no window — and no right to a window — into his tenant's capacity. Management sees a quiet, tidy resident.
Family, if nearby at all, sees a mother who seems fine on Sunday calls. In tenanted suites, the accountability
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gap is structural: the person with legal responsibility for the unit has the least visibility into the person living
in it, and no instrument in the current toolkit closes that distance.

The building's leak-detection system was the ceiling of the unit below. An hour of open-tap flow reached
four floors before anyone with authority to act knew anything was wrong. Detection latency measured in
"when it comes through the floor" is detection latency measured in insurance claims.

And the entire event was preventable — cheaply, at every one of the framework's four layers. An overflow-
resistant drain assembly in the sink: a passive part costing less than a restaurant dinner. A floor drain in the
bathroom: an architectural decision that costs almost nothing at construction. A flow-anomaly shutoff that
closes the valve when a tap runs unattended past any plausible use: proven, available technology. An
orchestration layer that pairs water flow with occupancy context and notifies management in minutes rather
than hours. Four layers; any single one converts a five-storey loss into a wet washcloth.

That is the scenario this framework exists to make boring. Now the three forces.

2.1 Vertical living turns private mistakes into collective losses

In a detached house, a burst washing machine hose ruins the owner's own floor. On the fourteenth storey,
water obeys gravity and indifference to property lines: it travels through floor slabs, riser chases, and
electrical conduits into the units and common elements below. A single in-suite failure routinely damages
multiple suites, corridors, elevators, and mechanical systems.

This is the defining externality of vertical living: the consequences of one resident's ordinary mistake are
borne by the entire community. No amount of individual carefulness by neighbours protects them from the
unit above.

2.2 The insurance system is already pricing the problem

The financial evidence is not speculative; it is on every condominium corporation's renewal.

The evidence is consistent across the industry. Water damage is the leading cause of home insurance claims
in Canada: Allstate Canada reports water damage accounted for more than 40% of its home insurance claims
from 2021-2025, RBC Insurance puts the industry-wide figure at over 30% of property damage claims, and
the Insurance Bureau of Canada identifies water damage as the top source of condominium claims. The
Insurance Bureau of Canada also reported 2024 as the costliest year on record for severe-weather insured
losses, with flooding alone contributing more than $1 billion in damage.

Condominium corporations have responded the only way the current toolkit allows: by moving risk. Master-
policy water damage deductibles that were once $5,000-$10,000 have escalated in many buildings to
$50,000, $100,000, and beyond — and a single large loss can trigger a special assessment that lands on every
owner at once.

Deductibles of this size do not manage risk. They relocate it — onto the ownership as a whole, at the
moment of the building’s worst day. Meanwhile, premiums rise even for buildings that have never made a
claim: Toronto-area corporations have reported renewal increases of 10-40% attributed to sector-wide loss
trends rather than their own history. The risk pool as a whole is deteriorating, and everyone in it is paying.
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The insurance system is sending a clear price signal: the current design of condominium living cannot absorb
ordinary human error at the rate every human population produces it. The framework in this paper is, in one
sense, simply the engineering answer to that price signal.

2.3 NORCs: long-term care demographics without long-term care infrastructure

The demographic force is the least visible and the most important.

As Canadians downsize, they move disproportionately into condominiums and apartments. Over time,
ordinary buildings quietly cross a threshold and become naturally occurring retirement communities
(NORCs) — buildings never planned for older adults in which older adults have become the dominant
demographic.

The scale is striking. The NORC Innovation Centre at University Health Network has identified nearly 500
buildings in Toronto alone where more than 30% of residents are over 65 (with at least 50 such residents per
building) — representing over 70,000 older adults, more than live in the city's long-term care homes and
retirement residences combined. Provincial registries show the same pattern across Ontario's urban centres.
Overlay tenure on top of the demographics and the governance gap widens further: more than a third of
Toronto condominium units are investor-held rather than owner-occupied, per Statistics Canada housing
data — suites where the demographic shift is arriving as a tenant the owner may rarely meet, and where the
owner will often learn of a capacity problem from an insurance claim. High-rise buildings already house more
than a third of Toronto's older adults, a share projected to keep climbing through 2041.

Consider what this means in design terms. A long-term care home serving 70 residents is governed by design
standards, staffing ratios, fire-safety provisions, nurse call systems, and inspection regimes — all predicated
on the understanding that residents may not always be able to notice, react, and self-rescue reliably.

A NORC condominium tower housing 150 residents over 65 has: a concierge, perhaps; smoke detectors
installed to the code of its construction year; and an assumption, embedded in every system, that its
occupants are healthy, attentive adults.

NORCs have long-term-care-level demographic risk and single-family-home-level safety infrastructure.
Nothing in the current regulatory, insurance, or design landscape closes that gap. That gap is what this
framework addresses.

2.4 Why condominiums are also where the solution is achievable

The same structural features that concentrate the risk make condominiums unusually well suited to
addressing it:

¢ Collective governance. A board can make one decision that protects hundreds of residents — and,
within its legal authority, can require baseline protections in every suite.

¢ Shared financial instruments. Reserve funds, mandatory reserve fund studies, and master insurance
policies create existing, recurring moments when building-level risk is assessed and capital is allocated.

¢ Aligned self-interest. Every owner — young or old — pays for the building's insurance and shares
exposure to its deductible. Resilience is not charity toward older neighbours; it is portfolio protection
for everyone in the corporation.
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¢ Density economics. Building-wide systems (automated riser shutoffs, monitored detection,
orchestration platforms) amortize across dozens or hundreds of units, at per-suite costs no detached
homeowner could match.
The condominium is where the problem is worst and where the fix is cheapest per person protected. That
combination is rare, and it is the reason this paper treats the condominium — retrofit and new construction
— as the framework's primary application.
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3. The Fragmentation Critique: Point Solutions Fail at the Seams

Nearly every component required for a resilient home already exists as a product. Leak sensors are
inexpensive and reliable. Automatic water shutoff valves are proven technology. Stove shutoff devices,
induction ranges, monitored smoke detection, fall detection wearables, inactivity sensing — all commercially
available today, many for years.

And yet the outcomes described in Section 2 keep getting worse. The reason is not missing technology. It is
that the market sells point solutions to a systems problem.

Each product addresses one failure mode, in isolation, through its own app, its own alerts, its own installer,
and its own silo:

¢ The leak sensor with no shutoff detects the flood and notifies a phone that may be asleep on a
nightstand — while the water keeps flowing.

¢ The shutoff valve with no context either waits for a sensor that was never installed in the right place,
or triggers on a signal it cannot verify.

¢ The stove timer with no occupancy awareness cannot distinguish "simmering a stock while reading in
the next room" from "left the building with a burner on" — so it either nags constantly (and gets
disabled) or waits too long.

¢ The fall pendant that isn't worn — the canonical failure of the personal emergency response industry
— protects no one from the shower floor where it was left.
¢ The smoke detector with no escalation path alarms into a suite whose occupant cannot hear it, wake
to it, or respond to it, and tells no one else.
Each product works as designed. The system fails, because there is no system — only a drawer full of apps
and a set of devices that have never been introduced to each other.

Three deeper failures follow from fragmentation:

Failure at the seams. Real emergencies are sequences, not events. A fall in the kitchen while cooking is a fall
problem and a fire problem and a communication problem within the same five minutes. Point solutions
each see their fragment; none sees the situation.

Failure of proportion. Without context, devices can only choose between silence and alarm. The result is
either missed events or alert fatigue — and alert fatigue is not an annoyance, it is a failure mode: devices that
cry wolf get unplugged.

Failure of accountability. When a loss occurs in a suite with four disconnected gadgets, no one — not the
owner, the board, the installer, or the insurer — can say what the system was supposed to do, because no
one ever designed one.

Beneath all three runs the safety market's quietest assumption: that notifying the resident is protecting the
resident. The scenario in Section 2 is the standing rebuttal — an occupant who was present, awake, and
physically able, and who still could not close a tap, because emergencies degrade exactly the faculties that
notification-based designs depend on. This is not an edge case; it is the central case for the population this
paper is about. Detection must be paired with automatic interruption, and escalation must have somewhere
to go beyond the person standing in the water.
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The missing contribution is not another device. It is the systems perspective: a framework that treats

architecture, passive engineering, sensing, and intelligence as four layers of one design, specified together,
because each layer exists to cover the failure modes of the others.

That framework follows.

10
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4. The Framework: Four Layers of One Design

Resilient Living organizes every foreseeable in-home hazard — fire, water, falls, air quality, entrapment,
medical emergency — against four complementary layers of defence. The layering is deliberate and
hierarchical: it echoes the defence-in-depth discipline used in aviation, process safety, and nuclear
engineering, where no single barrier is ever trusted to be perfect.

The Four Layers of Resilient Living

Each layer remains protective when every layer above it has failed

LAYER 4 — AI ORCHESTRATION

Understands context - responds proportionally
“The stove is on and no one is home”

LAYER 3 — INTELLIGENT SYSTEMS

Detects abnormal conditions - interrupts hazards
Leak sensors - auto shutoffs - stove shutdown - monitored detection

LAYER 2 — PASSIVE PROTECTION

Works with no power, software, or user action
Overflow drains - containment pans - braided hoses - self-closing doors

« MORE PERMANENCE
MORE INTELLIGENCE -

LAYER 1 — ARCHITECTURAL DESIGN

S103104d T1ILS MO138 H3AV1 IHL STV HIAVIV 4I

The physical environment reduces risk by its nature
Induction cooking - waterproof floors - drains - compartmentalization

“Ordinary mistakes should have ordinary consequences.”
Resilient Living™ — AgeTech Labs Inc.

Figure 1 — The four layers of Resilient Living. Protection degrades gracefully downward: each layer remains effective when the
layers above it fail.

Layer 1 — Architectural Design

The physical environment reduces risk by its nature.

The first line of defence is the building itself. Choices made at design or renovation permanently lower the
severity of foreseeable mistakes, with no ongoing cost, maintenance, or user behaviour required:

e waterproof flooring and curbless, drained wet areas

¢ floor drains in laundry and mechanical spaces where practical

¢ induction cooking as the default (no open element, no gas, dramatic reduction in ignition risk)
o fire-resistant finishes and compartmentalized layouts that slow both fire and water travel

e accessible, clearly labelled shutoff valves reachable without kneeling or tools

¢ lighting, contrast, and circulation designed to universal accessibility principles — fall prevention begins
with the floor plan

11
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Architecture is the cheapest layer per unit of risk removed — when it is considered at the right moment. In
new construction it is nearly free; in retrofit it is the layer most often out of reach, which is precisely why the
remaining three layers matter.

Layer 2 — Passive Protection

Safeguards that work with no power, no software, and no user action.

The second layer continues protecting when everything electronic has failed — during the power outage, the
dead battery, the Wi-Fi change, the abandoned app:

e overflow drains on tubs and sinks
¢ |eak containment pans under washers, water heaters, and HVAC units

e braided steel supply hoses on every connection — routine on new installations, still absent from a large
share of the legacy suite stock

¢ anti-scald and thermostatic mixing valves

¢ mechanical automatic faucet and appliance shutoffs

¢ self-closing fire-rated doors; fire-rated cabinetry above cooking surfaces

¢ non-slip flooring and grab-bar blocking installed behind finishes
Passive protection is unglamorous, inexpensive, and permanent. It is also the layer the smart-home industry
systematically skips — and the layer a resilience framework must refuse to skip, because it is the guarantee
behind every promise the intelligent layers make.

Layer 3 — Intelligent Systems

Sensors and controls that detect abnormal conditions and can interrupt them.
The third layer gives the home senses and reflexes:

e water leak detection at every foreseeable failure point, paired with automatic shutoff — detection
without interruption is journalism, not protection

e smart stove shutdown tied to time, heat signature, and occupancy

¢ monitored smoke and heat detection with in-suite and beyond-suite signalling
e occupancy and inactivity sensing calibrated to the resident's normal patterns
e indoor air quality monitoring (CO, particulates, humidity)

e smart electrical outlets for high-risk portable loads (space heaters above all)

e voice-reachable and passively-triggered emergency communication — protection must not depend on
a device being worn or a phone being reachable

The specifying principle for Layer 3: every detector should be paired with an interrupter, and every
interrupter should have a detector worth trusting. Sensing and actuation are specified together or not at all.

Layer 4 — AI Orchestration

Contextual coordination: the home evaluates situations, not signals.

12
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The fourth layer is what turns a collection of devices into a safety system. Al orchestration continuously
interprets the combined state of the home and asks one question: is this situation safe, and if not, what is the
proportionate response?

Context is what individual devices cannot have:

¢ The stove has been on for twenty-five minutes, the kitchen has been unoccupied for twenty, and the
suite door opened outward twelve minutes ago. = This is not a cooking event. Shut the stove off;
notify.

e Water has flowed continuously for eighteen minutes with no motion in the bathroom, at 3 a.m. - This
is not a shower. Close the valve; check on the resident.

¢ Smoke is increasing in the kitchen while bedroom occupancy indicates the resident is asleep. - Sound
the alarm and escalate beyond the suite, immediately.

¢ No movement since 9 a.m. in a suite whose resident is reliably active by 7. - Something may be wrong.
Initiate a check-in, then escalate.

The orchestration layer's defining discipline is proportional response, escalating only as far as the situation
warrants:

1. Remind — a gentle prompt ("the stove is still on")

2. Confirm — a request for acknowledgement ("are you cooking?")

3. Act — autonomous interruption of the hazard (shut off the stove, close the valve)
4. Notify — designated family, building staff, or concierge

5. Escalate — monitored response or emergency services

Most situations should end at step 1 or 2. A system that jumps to step 4 for every simmering pot will be
disabled within a month — proportionality is not a courtesy, it is what keeps the system plugged in.

The Graceful Degradation Principle

The four layers are not a menu; they are a hierarchy with a specific engineering contract:

Each layer must remain protective when every layer above it has
Jailed.

If the Al misjudges, the sensors still alarm and the shutoff still closes. If the sensors fail, the containment pan
still contains and the overflow drain still drains. If everything electronic is dead, the architecture still resists
fire spread and sheds water toward a drain. Protection degrades gracefully downward — it never falls off a
cliff.

This principle is the framework's answer to the most legitimate objection to Al in life-safety contexts: what
happens when it's wrong? The answer must never be "then no one is protected." A resilient home does not
earn that name because its intelligence is trusted — it earns it because its design ensures the intelligence
never needs to be trusted absolutely.

It is also the framework's clearest break from the smart-home industry, which routinely builds Layer 3 and 4
capability on top of Layer 1 and 2 negligence — the app-controlled valve on the corroded original hose.
Resilience is built from the bottom up.

13
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5. Applying the Framework to Condominiums: Two Tiers,
Matched to How Decisions Get Made

A framework that ignores governance is a wish. In a condominium, safety decisions split along a legal seam —
common elements versus units — and any workable resilience program must split the same way. Resilient
Living therefore applies to condominiums as two coordinated tiers: a Building Resilience tier addressed to
the corporation, and a Suite Resilience tier addressed to unit owners, connected by the board's rule-making
authority and by the corporation's shared insurance exposure.

5.1 Tier One: Building Resilience (the corporation's domain)

Building-level resilience covers the common elements and shared systems the board controls and the reserve
fund pays for.

Assessment categories:

Water Resilience Riser and valve age/condition; automated main and branch shutoff capability; leak
detection in mechanical rooms, chases, and stacked wet areas; ability to isolate a
floor or stack quickly

Fire Resilience Suite compartmentalization integrity; age and coverage of corridor/common
detection; sprinkler coverage (many towers built before sprinkler requirements
remain unsprinklered); self-closing door compliance

Detection & Orchestration Whether any system correlates signals across suites and floors, or every device is an
island; monitoring and after-hours signal path; interoperability of installed systems

Emergency Response Escalation pathway for in-suite emergencies (fall, inactivity, smoke); concierge/staff
Readiness integration and protocols; access procedures for responders
Demographic Exposure Share of residents 65+; single-occupancy prevalence; NORC status — the building's

actual risk profile, not its design-era assumption

Utility & Power Resilience Behaviour of protective systems during power loss; backup power for detection,
communication, and shutoff actuation

Output: a building resilience rating with a prioritized retrofit list — deliberately formatted to align with
reserve fund study line items, because in Ontario the triennial reserve fund study is the recurring, mandatory
moment when boards confront capital risk. A resilience assessment that plugs into that cycle enters the
board's existing decision rhythm; one that demands a new process competes with it.

Decision path: board resolution; funding via reserve fund (where the work maps to common-element
repair/replacement) or operating/special assessment; professional input from the corporation's engineer
and, where systems touch life safety, appropriate code consultants.

5.2 Tier Two: Suite Resilience (the owner's domain — and the board's rule)

Suite-level resilience covers the failure points inside units, where most losses originate.

14
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Baseline checklist (the mandate candidate):

Water Leak sensors at the five canonical failure points — washing machine, dishwasher,
kitchen sink, water heater/HVAC, each bathroom; automatic in-suite shutoff valve;
braided steel supply hoses throughout; toilet supply-line inspection/replacement on
schedule

Fire & Cooking Stove shutoff device or induction range; no portable heaters on extension cords;
smoke/heat detection tied beyond the suite (not just a ceiling chirper)

Occupant Safety Inactivity/fall detection with an escalation path that does not depend on a worn
device; emergency voice reach from bathroom and bedroom

Enhanced tier (voluntary, privacy-opt-in):

Cognitive Support Stove-left-on prompts; exit-while-cooking alerts; routine-deviation check-ins

Environment Air quality monitoring; humidity/mould early warning

Coordination Suite systems federated into the building's orchestration layer for faster, contextual
response

Output: pass/fail against the baseline, plus recognition of enhanced-tier adoption. The two-level structure is
deliberate: it gives boards a defensible minimum and owners a positive reason to exceed it — and it keeps
the cognitive-support measures, which carry the greatest privacy weight, unambiguously voluntary.

Decision path: Ontario condominium corporations can make rules to promote the safety of persons and
property. Corporations already use this authority for in-suite risk measures (braided hoses after a flood
history, for example). A corporation could, on proper legal advice, adopt a rule requiring all suites to meet
the baseline checklist by a set date — converting suite resilience from individual virtue into a community
standard. The economics reinforce the mandate: where corporations recover six-figure deductibles from
originating units, a few hundred dollars of compliant protection is not an imposition on owners; it is the
cheapest insurance they will ever decline to buy.

5.3 The connective tissue: one document family

The elegance of the two-tier structure is that the artifacts reinforce each other. The building assessment
feeds the reserve fund study. The suite checklist becomes the schedule to the corporation's rule. The
combined resilience profile becomes the narrative the corporation's broker takes to market at renewal.
Assessment, mandate, and insurance recognition are not three programs — they are one document family,
moving through the corporation's existing machinery.

5.4 New construction: resilience as a market differentiator

Everything above is framed for retrofit, because that is where 40 years of existing towers live. For new
construction the framework is simpler and cheaper: Layers 1 and 2 cost little when specified before concrete

15
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is poured, and suite-level rough-ins (valve locations, sensor wiring, induction-ready electrical) cost a fraction
of their retrofit equivalents.

For developers courting the downsizer market — the fastest-growing condominium buyer segment —
resilience is an unclaimed differentiator. Every project competes on finishes and amenities; none yet
competes on this building will not punish you for growing old in it. The first developers to market a resilience-
rated building will discover that downsizers' adult children are a powerful sales force.

16
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6. Governance, Dignity, and Privacy: The Resident Is the
Beneficiary, Not the Subject

Any framework that combines "Al," "sensors," and "older adults" earns immediate and legitimate scrutiny: is
this protection, or surveillance with better marketing? The question deserves a direct answer, built into the
framework rather than appended to it.

Principle 1 — Protection targets situations, not people. The orchestration layer evaluates hazard states —
water flowing, heat rising, absence of expected motion. It does not need to know what a resident watched,
said, or did. The design standard is data minimization: collect the least information that supports the safety
function, and no more.

Principle 2 — The cognitive-support tier is opt-in, always. Baseline measures (leak shutoffs, stove interrupts,
smoke escalation) protect the building and operate on hazard physics. Measures that model an individual's
routines cross into personal territory and are voluntary at the resident's election — never a board mandate,
never a condition of residency.

Principle 3 — Local-first processing. Wherever feasible, sensing and inference should run within the suite or
building rather than streaming raw data to distant clouds. What leaves the home should be events and alerts
— "water shutoff activated, suite 1404" — not continuous telemetry.

Principle 4 — Proportionality is a dignity requirement, not just an engineering one. A system that phones a
resident's daughter every time a pot simmers infantilizes the person it claims to protect. Escalation ladders
exist so that the resident remains the first responder to their own life, with the system stepping in only as far
as the situation genuinely requires.

Principle 5 — Transparency and control. Residents should be able to see what the system monitors, what it
has done, and who was notified — and to adjust or withdraw consent for the voluntary tiers without penalty.

Principle 6 — Fail toward safety, not toward surveillance. When uncertain, the system should act on the
hazard (close the valve) rather than expand its observation of the person.

There is also a dignity argument hiding inside the engineering. A suite that is safe by design — drains that
drain, valves that close themselves — protects the resident in early cognitive decline without requiring her to
disclose a diagnosis, recognize her own condition, or submit to assessment. The widow in Section 2 needed
no monitoring plan, no capacity evaluation, and no difficult conversation with a landlord; she needed a $40
drain assembly and a valve with judgment. Infrastructure that works identically for every occupant is the
most private form of protection there is: it asks nothing about the person it protects.

Framed this way, the technology serves the same goal as the grab bar and the curbless shower: preserving
independence. The alternative to a resilient private home is not a non-monitored private home — it is,
eventually, an institutional setting where monitoring is total. Getting the governance right in the
condominium is what lets people avoid that trade-off for years longer.
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7. A Call to Alignment, Not a Product

This paper does not sell a device, a platform, or a certification. It proposes a shared way of thinking — a
vocabulary and an architecture — for a problem that is arriving simultaneously on the desks of condominium
boards, property managers, reserve fund engineers, insurance brokers, underwriters, developers, and
policymakers, each of whom currently confronts it with a different partial toolkit.

Resilient Living is published as an open framework. Its four-layer architecture, two-tier condominium
application, assessment categories, and governance principles may be adopted, adapted, cited, and improved
by anyone working on the problem. The author's ask of each audience:

Condominium boards and property managers: put resilience on the agenda before the loss does.
Commission the demographic look at your own building — the NORC threshold surprises most boards that
check. Ask your reserve fund engineer and your broker the questions in Section 5.

Reserve fund engineers and condominium counsel: the framework's building categories and suite baseline
are offered as raw material for your instruments — the study line item, the model rule. You are the
professions that turn frameworks into obligations; the author welcomes collaboration.

Insurers and brokers: you are already pricing the absence of this framework. Recognizing suite and building
resilience in risk questionnaires, loss-control recommendations, and — where actuarially supported —
deductible and premium treatment would do more to accelerate adoption than any regulation. The
precedent exists: insurer-recognized resilience standards for weather hazards have demonstrated that priced
resilience becomes built resilience.

Developers: the downsizer wave is the demand signal of the next two decades. Layers 1 and 2 are nearly free
at design time. Build the first resilience-differentiated tower and the rest of the market will follow you.

Technology vendors: build for coordination, not just connection. Point solutions that cannot participate in an
orchestration layer will be designed around. Open, interoperable event interfaces — the direction
operational-technology interoperability standards in adjacent sectors, such as the developing Elder Living
Open Architecture (CAN/DGSI 143), are already taking — are what allow your product to be part of a system
rather than another island.

Policymakers and standards bodies: the framework is offered freely as seed material. Whether resilience-to-
human-error eventually enters building codes, retrofit incentive programs, or formal standards, the
immediate opportunity is cheaper: recognize and fund it in the aging-in-place and housing programs that
already exist.

If the framework succeeds, success will look unremarkable: boards asking "what's our resilience rating?" the
way they ask about reserve fund health; brokers asking for the suite checklist at renewal; buyers' adult
children asking developers "is the building resilient?"; and, invisibly, thousands of ordinary mistakes ending
as ordinary inconveniences.

The homes of the future should not merely be smarter. They should be forgiving by design — built for the
people we actually are, for as long as we actually live.

Forgiving by design.
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Appendix A — Suite Resilience Checklist (Reference Version)

Baseline (mandate candidate)
Water

Leak sensor: washing machine

Leak sensor: dishwasher

Leak sensor: kitchen sink cabinet

Leak sensor: water heater / fan coil / HVAC condensate
Leak sensor: each bathroom (toilet base and vanity)
Automatic in-suite water shutoff valve, sensor-linked

Braided steel supply hoses: washer, toilets, faucets, dishwasher

Ooooooooaoa

In-suite main shutoff accessible without tools or kneeling

Fire & cooking

O Stove shutoff device (time/heat/occupancy-based) or induction range
O Smoke/heat detection with escalation beyond the suite
O No portable heaters on extension cords or unattended smart-outlet control for portable heating

O Fire-rated or non-combustible surround above cooking surface (where renovating)

Occupant safety

O Inactivity or fall detection not dependent on a worn device
[ Emergency voice reach from bathroom and bedroom

[0 Escalation contact chain on file and tested annually

Enhanced (voluntary, opt-in)

[ Stove-left-on and exit-while-cooking contextual prompts
[J Routine-deviation wellness check-ins
O Indoor air quality monitoring (CO, PM2.5, humidity)

O Suite federated to building orchestration layer
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Appendix B — Building Resilience Assessment Rubric (Reference
Version)

For each category, assess current state, assign a rating, and generate prioritized recommendations mapped
to reserve fund study line items.

1. Water Resilience — riser/valve condition and age; automated main and branch shutoff; mechanical room
and chase detection; stack isolation speed; history of escapes of water

2. Fire Resilience — compartmentalization integrity; detection age/coverage; sprinkler status; self-closing
door compliance; suite-to-corridor signalling

3. Detection & Orchestration — cross-suite signal correlation; monitoring path 24/7; interoperability of
installed systems; alert fatigue indicators

4. Emergency Response Readiness — in-suite emergency escalation pathway; staff/concierge protocol;
responder access procedure; drill history

5. Demographic Exposure — % residents 65+; single-occupancy rate; NORC threshold status; trend over last
three reserve fund cycles

6. Utility & Power Resilience — protective system behaviour under power loss; backup power for
detection/communication/actuation; recovery procedure

Output: overall resilience rating; per-category grade; prioritized retrofit schedule with reserve-fund
alignment; suggested suite-baseline rule scope for board and counsel review.
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Appendix C — Glossary

¢ Al Orchestration — the coordination layer that interprets combined sensor context and executes
proportional responses

¢ Graceful degradation — the design requirement that each protective layer remains effective when the
layers above it fail

e NORC — naturally occurring retirement community; a building not purpose-built for older adults in
which older adults have become a dominant demographic

¢ Passive protection — safeguards requiring no power, software, or user action
¢ Proportional response — escalation discipline: remind = confirm = act - notify - escalate

¢ Reserve fund study — the periodic engineering study (triennial in Ontario) projecting a condominium's
common-element repair and replacement obligations

e Suite baseline — the minimum suite-level resilience measures suitable for adoption as a corporation
rule
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References & Data Sources

Demographics and aging in place

1. National Institute on Ageing (NIA) / TELUS Health Survey (2020) — 91% of Canadians of all ages, and
nearly 100% of Canadians 65+, plan to live safely and independently in their own homes as long as
possible; ~96% of Canadians 65+ report they will do everything they can to avoid moving into a long-
term care facility (as cited by the National Seniors Council Expert Panel, Supporting Canadians Aging at
Home, Canada.ca). NIA's 2024 Ageing in Canada Survey reports 80%+ of older adults wish to remain in
their homes as they age. https://www.niageing.ca/

2. NORC Innovation Centre, University Health Network — mapping of ~489 Toronto buildings meeting the
NORC threshold (30%+ of residents aged 65+, minimum 50 such residents), housing 70,000+ older adults
— more than the city's long-term care homes and retirement residences combined. UHN launch
announcement (2022) and https://norcinnovationcentre.ca/

3. NORC Innovation Centre & TMU School of Urban and Regional Planning (2025), as cited in Journal of
Transport & Health (ScienceDirect, 2025) — high-rise buildings represent ~47% of Toronto's occupied
private dwellings and house ~37% of the city's older adults, projected to reach 42% by 2041.

4. Statistics Canada, The Daily (June 8, 2023), Fire statistics — seniors 65+ have had the highest rate of fire-
related death of any age group; ~3 in 4 fire deaths occur in residences. Ontario Office of the Fire Marshal
residential fire fatality statistics — 65+ death rate of 7 per million vs. 4 per million for adults 16-64
(2019); relative risk rising further for 80+.

Insurance and condominium law

5. Allstate Insurance Company of Canada — water damage accounted for more than 40% of its home
insurance claims, 2021-2025; basement water-damage repair costs up ~20% 2019-2024.

6. RBC Insurance — water causes over 30% of property damage claims, the leading cause of home insurance
payouts in Canada.

7. Insurance Bureau of Canada (IBC) — water damage as the top source of condominium insurance claims;
2024 as the costliest year on record for severe-weather insured losses, with flooding alone contributing
over $1 billion.

8. Ontario's Condominium Act, 1998 and Condominium Authority of Ontario guidance — corporations' rule-
making authority for the safety of persons and property; mandatory periodic reserve fund studies.

9. Ontario condominium insurance market reporting (CBC News; industry brokers) — master-policy water
deductibles escalating to $50,000-5100,000+; Toronto-area corporations reporting 10-40% premium
increases without claims history.

Precedents

10. Insurance Institute for Business & Home Safety (IBHS), FORTIFIED — precedent for an insurer-recognized,
non-governmental resilience standard influencing pricing and construction practice.

11. CAN/DGSI 143 (Elder Living Open Architecture) — National Standard of Canada in development through
the Digital Governance Standards Institute; precedent for operational-layer interoperability in senior
living technology.
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Statistics above were verified against the listed sources in July 2026 and should be re-confirmed against
primary publications at time of final publication. Descriptions of condominium law are general in nature; see
Disclaimer.
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Disclaimer

This white paper presents a design framework and is provided for general information only. It is not
engineering, legal, insurance, or professional advice, and it is not a substitute for the judgment of qualified
professionals. Implementation of any measure described here should be undertaken with the advice of
licensed engineers, code consultants, qualified contractors, and — for condominium governance matters
including rules — qualified condominium counsel. Measures described in this paper are intended to reduce
the likelihood and severity of foreseeable residential hazards; no design, device, or system can prevent all
losses or guarantee safety. References to statutes and regulatory frameworks are general in nature and may
not reflect current law in any jurisdiction. Resilient Living™ is a trademark of AgeTech Labs Inc.
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