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Canada faces urgent housing policy challenges

= Skyrocketing housing unaffordability

= Failure of market to meet housing needs:
= Lack of affordable builds
= Mismatch between housing supply and demographic needs
= High land values pushing rennevictions and demolition of affordable housing stock
= Corporatization and concentration of rental ownership
= Stalling of housing construction due to outside drivers
= High interest rates and construction costs, lack of skilled labour

= Deep economic uncertainty from disrupted US ties
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Canadian housing also linked to climate change challenges

= The maijority of urban land is residential

= Housing and transportation’s environmental footprint are major contributors to
urban greenhouse gas emissions

= Accelerating urban-flooding and heat-island climate threats demand urgent
adaptation measures

= Such threats, mediated through land and housing markets, differentially impact
vulnerable lower-income, minority, and immigrant residents
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Housing solutions to balance mitigation potential with climate
risk are not obvious-how do we get from here:
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https://www.wired.com/story/urban-heat-islands-can-be-deadly-and-theyre-only-getting-hotter/
https://www.abbynews.com/news/abbotsford-has-lost-more-than-7-of-its-tree-cover-since-2005/
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To here?

“There is a reason
why everythin

is high-rise wi
small units....

the system has
selected for that

rr
typology.
Jonathon

‘Building out a
better system of

development”
Credits: Smart Density and Gabriel and Jonathan Diamond , 1925 Victoria W UNIVERSITY OF
Park: A Case Study ’ PAGE 5 @ WATE RLOO



Good research can inform
solutions
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What are some of the big “housing questions” where we need
urgent answers? Inclusionary zoning:

= How might different levels of “inclusionary zoning” (requiring a percent of
affordable units) impact housing markets?

= Will they make some builds infeasible?

What land value adjustments will they induce?

Will they open the door to housing innovators?

Who might they prevent from being unhoused, or unsuitably housed?

What about those evicted for new builds?

What about spillover effects, when the requirements are geographically limited?
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What are some of the big “housing questions” where we need
urgent answers? Immigration and housing

= How is immigration really impacting our housing markets?
= Where and in what kind of housing do different immigrant groups locate?

= \WWho are they competing for housing with? What is the real evidence about impacts?

= Immigration has gone down—do we see any real changes in housing availability
and affordability?

= |f so, are the changes limited to student rental markets (student housing and room rental)

= To what extent are these markets integrated with, and spill over to, other housing types?

= What is the potential for government-provided transitional housing to ease
housing market impacts of immigration?
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What are some of the big “housing questions” where we need
urgent answers? Barriers to housing supply (or not)
= Will getting rid of development fees really move a frozen housing supply market?
= [f not, how can new supply practically be facilitated?
= Non-profit housing finance?
= Modular construction?
= Zoning changes—upzoning and binding zoning constraints?
= Build on government land?
= Home flipping and second home taxes?
= Building code changes?

= How much do land values need to adjust to make affordable builds feasible?

= [f the suite of BC housing policies were implemented in Ontario, what housing supply and
affordability changes would we see?

aGE s 4 WATERLOO



What are some of the big “housing questions” where we need
urgent answers? Housing and climate threats

= Which constructions types are most vulnerable to climate impacts from:
= Urban heat
= Flooding
= Wildfire risk

= Hurricanes and tornados

= Are lower-income residents sorted into more vulnerable locations? Or are risks
widespread?

= How can we incentivize climate-resilient construction—while still making new
builds cost-feasible?
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We have the skills, but not the data

= Ontario college/university researchers have:
= Domain knowledge
= Partners

= Research skills

= But we lack data access

= Ontario cadastral, sales, ownership, and assessment data are in private / not-for-profit
company hands

= Comprehensive rental data are not collected by CMHC; CMHC does produce rental survey
data.

nGE 11 %’ WATERLOO


https://www.teranet.ca/about-teranet/#:~:text=The%20Strength%20of%20a%20Long,our%20value%2Dadd%20service%20offerings.
https://www.mpac.ca/en/News/FactSheet/MPACFactSheet#:~:text=About%20MPAC,of%20more%20than%20$3.1%20trillion.
https://www.mpac.ca/en/News/FactSheet/MPACFactSheet#:~:text=About%20MPAC,of%20more%20than%20$3.1%20trillion.
https://www.mpac.ca/en/News/FactSheet/MPACFactSheet#:~:text=About%20MPAC,of%20more%20than%20$3.1%20trillion.
https://www.mpac.ca/en/News/FactSheet/MPACFactSheet#:~:text=About%20MPAC,of%20more%20than%20$3.1%20trillion.
https://www.mpac.ca/en/News/FactSheet/MPACFactSheet#:~:text=About%20MPAC,of%20more%20than%20$3.1%20trillion.
https://www.cmhc-schl.gc.ca/professionals/housing-markets-data-and-research/housing-research/surveys/methods/methodology-rental-market-survey
https://www.cmhc-schl.gc.ca/professionals/housing-markets-data-and-research/housing-research/surveys/methods/methodology-rental-market-survey

Project overview: Questions and Goals
= \WWhat important real-estate research have Canadian researchers been able to
accomplish using cadastral, rental, assessment, and transaction data?

= What questions would they have liked to research, but have not been able to due
to lack of data access?

= Can we open a dialog between data providers, universities, and governments to
find a path forward to data access that can facilitate policy-supporting housing
research across Canada?
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Project overview: Activities and timelines

= Jan/. Feb 2025: establish researcher contact list and seminar goals
= Feb./Mar 2025: 17 on-line presentations by Canadian housing researchers
= April-June 2025: Preliminary literature review

= June 2025: This talk

= Late summer / fall 2025: Follow-up discussions with researchers / Create
proposed data sharing models. Complete draft white paper

= Fall 2025: Share draft white paper and have discussions with data providers and
university data librarians
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Methods: Land and Housing Data Seminars

Recruiting: Convenience / Purposive /| Snowball strategy

= School of Cities suggested contacts, Karen Chapple (convenience)

Professor Parker’s housing network contacts (convenience)

Suggested each invitee to suggest other related researchers (snowball)

ldentified 16 presenters from multiple provinces, working in many areas

Established a “keep me in the loop” list of 49 additional people
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We asked each research group to discuss:

= Context/ Justification for Research

Research Questions

Questions you have answered (or could obtain data to answer).

Questions you cannot investigate due to data access limitations.

Methods Used: Include any modifications made due to data constraints.
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Research group questions, continued

= Land & Housing Data Usage:

= \WWhat data sources did you use?

Which company provided the data?

What kind of licensing agreement was involved?

Did you obtain access through your university?

What were the general licensing terms regarding results display?

nGE 16 4 WATERLOO



Research group questions, continued

= Data Access Challenges:

= |f you applied for data but were denied, what was the reason?
= Cost was prohibitive.
= Data restrictions (privacy, aggregation, etc.) prevented effective research.

= Research proposal was rejected (if so, were reasons provided?).

e 17 %’ WATERLOO



Seminar presenter perspectives on the data gap (early take
home points)

= Public data collection systems a key aspect of governance
= Sound public dialog requires evidence; evidence requires data
= Academic researchers are currently unable to provide that key evidence

= Existing data systems are designed primarily for real estate professionals; not for
researchers
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Seminar presenter perspectives on the data gap

= Opaque or missing data can:
= Raise research costs (sometimes prohibitively)
= Create biased dialog
= Creates specific market advantages for property owners and landlords
= Reduce trust in experts
= Limit public interest research
= Hinder efforts to identify land for affordable housing
= Limit ability to do causal analysis (consistent data across time and space are needed)

= Reduce researcher’s ability to create open, reproducible, and replicable research
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Seminar presenters on the data gap, continued

“Gatekeepers have a financial incentive to maintain their information advantage” BUT
Open data could facilitate:

= Economies of Scale / critical mass of real-estate research

= Support open-source software development

= Cross-location comparisons

= Improved (non-black box Al) models to support Realtor advice / real estate boards

= Reduce costs for municipal planning
= University researchers can support planning through open analysis and modelling

= Open data and models from researchers can be used by consultants—adapting, rather than ending, the "land
economist” consulting model

= ‘An improvement in the information environment “raises all boats
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Methods: Canada-wide lit review

= Created keywords based on categories:
= Housing data elements
= Methods
= Real-estate data providers
= Concepts / topics

= Geographical location (Canada)
= Ran Scopus search / cross-validated with limited Google Scholar search

= Manually selected articles

nGE 21 %’ WATERLOO



Presented webinars provided data to guide lit search

|dentified more real-estate data providers

Checked to ensure that presenter publications are captured by our keyword
search (in progress)

Lit search is in progress; final version to be published in white paper

Following results don’t include all seminar presenters’ papers, yet

nGE 25 %’ WATERLOO



Lit review results: Count of studies by data types

» /4 studies were selected based Count of studies by data types
on Scopus and Google Scholar 40
searches 35

= Cadastral (parcel) and sales >

data are the most frequent data

25
20

types "
= Ownership and rental data 10
were the least frequent 5
0
Cadastral Ownership Assessment Rental Sales
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Lit review results: Count of studies by province

Ontario most frequent (almost 40%
/36 citations)

British Columbia second (18% / 16)
Quebec (17% /15)
Alberta (12% / 11)

We know there is work on ag land in
Saskatchewan and Manitoba

In all, this is not very much research

40
35
30
25
20
15
10
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Lit review results: Count of studies by province and data types

= Sales/transaction data is most
frequently used in Ontario, far
above cadastral and other data
types.

= |[n BC, the highest frequently
used data types are sales and
cadastral data.

= |n Quebec and Alberta,
assessment and sales data are
frequently used, following
cadastral data.

25

20

15

10

Count of studies by province and data types

Cadastral ®mOwnership = Assessment ®Rental ® Sales
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Highlighted research

= Only a selection of the 17 great presentations
= Used with author’s permission, references at the end of this talk

= All will be covered in the white paper

= Presented by data type, emphasizing:
= Concepts and research questions having these data facilitates

= Data used

= Research limits due to data gaps discussed in conclusion
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Examples of analysis using
only parcel boundaries
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ReHousing: Michael Piper and collaborators

ReHousing

https://www.figma.com/proto/gjxhmgXRsobN279keE3Mg4/Hi-Fi-Screens 7node-id=1418-81328&starting-point-node-
1d=1418%3A81328
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ReHousing is a non-profit focused on the design of housing production:

- consults with municipalities using housing design to test zoning policy change

- provides educational tools for non-professionals, or small developers to promote infill
projects (ADUs, multiplexes, small apartments)




Our practice
- Building Typology to test the potential of zoning policy change by assessing building
types relative to parcel sizes.
- Generate a dataset that cross references zoning rules, building codes for ADU design
scenarios relative to residential parcel types.




ReHousing

Property Analysis Tool

() Address: 26 Hullmar Dr. Toronto, Ontario M3N 2C9

What would you like to build?

Price: Highto low ~

@ Likely to work for your property

Property Analysis Quick Budget Tool

v | Property Info > (2 Pickaproject

@ Likely to work for your property

Reference v About Log in

Design > .v“‘ ) Finance

Change address

© Likely to work for your property

© Likely to work for your property

<& Needs more information

{3 Complicated!

@ Likely to work for your property

Basement Conversion
$112,138 - $294,398

© Likely to work for your property

Split your house - Front to Back
$138,000 - $259,000

Top Addition
$478,000 - $896,250

© eeds more nformation

New Multiplex - Flats A
$1,853,600 - $2,648,000

New Multiplex - Town Houses
$2,118,336 - $3,442,296

< Qf |

e o

ol )

Garden Suite
$317,000 - $525,000

Rear Addition
$330,000 - $555,000



Example using parcel and
ownership (cadastral) data
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On the challenges of accessing public land data ownership
data in the greater Toronto area (Grisdale et al., 2024)

= Government land historically important in development of affordable housing
Research questions:

= How much land is owned by different levels of government in the GTA and where?
= Federal
= Provincial
= Municipal
= Agencies, Crown Corporations

= How is land currently used?

= To what extent does the public have access to this information?

nGE 33 4 WATERLOO



Methods / Data sources

= Freedom of Access to Information Requests (FOls) (FIPPA)
= Annual Reports and Financial Statements

= Teranet Geowarehouse Database and Altus Group DataOntario land registry data
on land parcels (their total size, dates of sale and sale prices)

= Data on commercial land transactions 1995-2023
= Media Analysis

= Request wording: “| am looking for a shapefile of all the land owned by the
Provincial government including data on addresses, current land use, area of
parcels, market values, and agency/crown corporation stewarding the land.”

w UNIVERSITY OF
Grisdale et al, 2024 PAGE 34 @ WATERLOO



FREEDOM OF ACCESS TO INFORMATION REQUESTS

Figure 1. FOI request outcomes for public land data in the GTA: Visual summary

Outcomes of freedom of information (FOI) requests for public land data submitted to jurisdictions in the GTA

‘—/H Response time (days)*
<100 >100
Released  Yes
requested Partial
data? No I

Province JW
of Ontario
(413 days)

Regional
municipalities

Brock

Local
municipalities

York
a
Clarington
Toronto

1. Newmarket
2. Aurora
3. Whitchurch-Stouffville

4. Richmond Hill

Data Sources: Authors’ analysis; OpenStreetMap  *Response time refers to the time between the request and receipt of data

mSource: Connolly et al, 2024. Data compiled by Sean Grisdale. Data Visualization by Jeff Allen
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Example using parcel and
assessment data
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Assessment data: Assessing the Doom Loop: Scenarios in
Four North American Downtowns (Chapple)

Research questions:

= What built forms, land uses, and neighbourhood types were most and least likely to recover from
the pandemic?

= How can a lack of recovery create a self-reinforcing negative feedback loop?
= How might these dynamics play out through land values?
Data sources

= Cell phone data (Cuebiq)

= Building level data (OSM and CoStar)

= Remote work data (WFH Research and StatsCan)

= Census data

= Assessed property values (NYC, SF, Vancouver, and...Toronto?)

nGE 38 4 WATERLOO



The Doom Loop Concept

The "Doom Loop™

Exodus of downtown activity

Newly remote
workers
Reductions in public
services

Vacant offices

Declining land
values

Declining rents

Decreases in
commercial property Retail vacancies

tax base UNIVERSITY OF
% 4 WATERLOO




Conceptual framework

Probability of a "Doom Loop™

Vacancy & occupancy
rates of commercial
office buildings in
downtowns

s BN
/ A
||; .\I

Phone activity trends

Assessed values Estimated future Tax reassessment
office activity practices

(3 scenarios)

Remote/hybrid work
patterns in tenant
economic sectors

\! Y

- -

Fiscal impact
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Projected percent change in assessed values
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-
Projected change in downtown commercial

property tax as a % of city budget
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Examples using rental
market data
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Rental data: Ownership, financialization, opacity and big data
research in Montreal (St-Hilaire, Brunila, and Wachsmuth)

Research questions:

« To what extent is Montreal's rental market financialized?

« What type of landlords are there in Montreal’s rental market?

* Who are Montreal landlords, where are they from, how large are their
portfolios, and how do they structure their corporations?

* How is rental housing ownership opaque?

 How can we measure ownership complexity and information asymmetry
in rental housing?

 How does the data infrastructure contribute to the opacity of rental
housing markets?

nGE 44 %’ WATERLOO



Data sources used

Multiple web scrapes!
* Montreal’s Property Assessment Database

« Adresses, owners, correspondence addresses, number of units...
* Quebec’s Business Registry

« Corporate address, shareholder information, company type...

« Unité d’évaluation fonciére de Montréal
» Census data
* Analysis of data infrastructure and availability across North America

Ownership/corporation data cannot be shared/published freely

Since the web scrapes of the PAD, site is now more encrypted UNIVERSITY OF
4 WATERLOO
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Financialized rental ownership

Source: St-Hilaire, Brunila, and Wachsmuth*(2024) figure 1
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Financialization and Rising Rents (August and St-Hilaire,

Research questions:

« What impact does the financialization of rental housing have on rents?

* Do financial landlords behave differently than non-financialized landlords?
« How does the behaviour of financial landlords differ by neighbourhood?

Data used:

« Database of building-level rent data from Altus Group, 2022-2024
1618 unique properties (over 18 units); 1243 buildings with multiple datapoints
8884 unique property-rent observations
Building class (A, B, C, D) per property included

 Ownership and landlord-type from private data, MPAC, web, and industry

publications
« CMHC average neighbourhood rents October 2021, 2022, 2023; 2021 census
data UNIVERSITY OF
N

2y WATERLOO



2,500
5 Landlord type

Non-profit
Single Owner
Multiple Owner

=== (Chain-managed

Average rent

$2,000
= (Chain

=== [inancial

\\/ Figure 1. Average quarterly rents by Landlord
Type, January 2022—March 2024. (August and St
Hilaire, 2025)

W UNIVERSITY OF
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Examples using transaction
data

UNIVERSITY OF

WATERLOO

L
-
\\._ M

Viewing the Canadian housing crisis through a complex



- ___________________________________________________________________________________
Anglin: Persistence of market conditions in real estate markets

Research questions

LE 11

= How to understand the concepts of a “buyers’ market”, “sellers’ market” or “balanced market
conditions” using familiar types of data?

= Are the “market conditions” which govern prices also persistent and predictable?
= Do different cities adjust to excess demand or excess supply differently?
Data Source
= Canadian Real Estate Association (CREA) and its real estate boards (licensed through U Guelph)
= Monthly data, some as far back as 1980
= Aggregated data, not transaction data

Analyzes relationship between price-index changes, #Sales/#New Listings (S/NL) and
Months of Inventory (Mol= #Listings/#Sales)

aGE 50 4 WATERLOO



Anglin: Persistence of market conditions in real estate
markets

Empirical Findings:
= Market instability is the norm, not the exception

= For both #Sales to #New Listings (S/NL) and Months of Inventory (Mol)
= “Normal differs” between cities

= Price changes and measures of excess demand have expected correlations—but
far from perfect, across cities

= These trends differ significantly between cities

= My commentary: Research provides important insights into how market adjust and
how bubbles form and resolve; more could be learned with access to list and offer
data

nGE 51 %’ WATERLOO



Hedonic models

= Estimate how dwelling, property, and neighbourhood attributes influence sales
and/or assessment value

= Most common analysis type in our lit search

= Methodologically have most statistical validity when estimated at the parcel scale

= High data requirements to estimate at this scale:
= GIS inputs: accessibility, access to amenities, proximity to disamenities
= Dwelling characteristics: size, age, number of bedrooms, parking
= Lot characteristics: yard size, trees

= Sales (transaction) prices and history

e 5 %’ WATERLOO



Hedonic modelling as illustrated by Robert Babin:

Homebuyer Decision Making

FOR SALE

W UNIVERSITY OF
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“First-stage” Hedonic Regression (Higgins/Parker)

Accessibility — 90%
Price = f(structure, market,neighbourhood, accessibility) .
= Reveals the implicit value / partial correlation of real- Market  70%

estate attributes with sales price
60%

= Structure: bathrooms, bedrooms, floor area, lot area, finished
basement, pool, age, etc.

Neighbourhood 4,
= Neighbourhood: socioeconomic and demographic profile 40%
= Market: time of sale 30%

= Accessibility: jobs, access to transit, access to schools, etc 500,
Structure °

= Reflect the results of interactions between demand and 0%
supply
0%
= Does not reflect the buyer and seller drivers of ask and T UNIVERSITY OF
2

bid prices (stay tuned) 2y WATERLOO



Hedonic models: Research questions

= What is the sales premium for additional dwelling units (ADUs) (Craig et al., open
data)

= Impact on sales prices of

= water quality (Kaur, open data)
= school quality (Kaur and Janmaat, open data)
= school closures (Merrall et al,.)

= high vs. low income job accessibility values (Higgins et al.)

= Tradeoffs between accessibility and air pollution Hamilton (Higgins et al., 2019)
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Hedonic models, cont.

= How does new transit infrastructure impact property values?
= Vancouver’s Canada line (Craig and Herzog) (open data)
= Region of Waterloo ION LRT (Y Huang, DC Parker, P Anglin, R Babin)
= Kitchener, Ontario cycling infrastructure (Parker and Y Huang)

= Toronto, Ontario King street transit priority corridor (Higgins et al. 2024) (projecting land-value
uplift)
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Hedonic example: Bikelash (Parker and Y. Huang, 2025)

= How do cycling infrastructure, transit access and quality, and street trees and tree
canopy affect property values? (Parker and Huang, 2025)

= Used assessment data from MPAC (obtain at no cost through a research
agreement and parcel and discounted transaction data from Teranet (Any
opinions, findings, conclusions, or recommendations expressed in this material
are those solely the authors and do not necessarily represent the views of
Municipal Property Assessment Corporation)

= Collaborative research for the Cities of Kitchener, Waterloo, Cambridge and the
Region of Waterloo (thanks for data and expert knowledge)

= Quick answer: cycling infrastructure does not reduced property values in this mid-
sized city

S %’ WATERLOO



Bikelash results - Condo: trees, transit, core

Buffer Model Network Model
Tree
Tree canopy (per 10%) 11.3%*** 10.4%™**
Number of trees within 100 meters (per 10 trees) 1.009%*** 0.000%**
Bus transit accessibility
Minimum Headway (min) NS NS
Express bus (1/0) 6.9%*** 9.3%***
Number of bus routes 1.4%*** 1.6%™**
Downtown
Urban Core (1/0) 0% 12.3/%%***
Core*Transit Routes 1.5%** NS

» Trees, bus transit services, urban core: positively associated with condo property values
UNIVERSITY OF
once st 4 WATERLOO



Bikelash results — Single-Family: trees, transit, cgyg,..
Buffer Model Model

Tree

Tree canopy (per 10%) 12.8%*** 12.9%***

Number of trees within 100 meters (per 10 trees) 0.2%%** 0.2%%**

Bus transit accessibility

Minimum Headway (min) NS NS

Express bus (1/0) (Correlated with InCTC) NS NS

Number of bus routes 0.9%*** 1%***

Downtown

Intersection Density 1%*** 1%***

In CTC (1/0) 2.7%%** 2.7%%**

» Trees, bus transit services, urban areas: positively associated with single-family property values
UNIVERSITY OF
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Second-stage hedonic modelling (Huang, Parker, and Anglin
2023)

= Research questions:

= How do households differ in their values for property and neighbourhood attributes?

= How do stated preferences and demographic impact their willingness to pay for TOD, home
size, property size, and open space amenities?

= Explores how the implicit prices estimated in the first-stage hedonic model are modified by
household socioeconomics.

= Data:

= The first-stage regression, using all MPAC and Teranet observations
= Second-stage hedonic model uses custom buyer-and-seller survey data, Huang and Parker

= Used transaction and assessment data to verify and supplement survey responses
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Key Findings

» Willing to pay significantly more for the CTC? Q Hﬂ
i

» Childless families
» Aged 55 and over
» Self-selection

» Willing to pay significantly more for single-detached houses? ﬁ

» Families with children
» Higher income

» GTHA buyers
» Self-selection

» Willing to pay significantly more for a bigger yard? t":':':
» Families with children
» Highest income

» Self-selection UNIVERSITY OF
. 4 WATERLOO
Huang et al, 2023



Key Findings

» Willing to pay significantly more for larger home size, more bedrooms, bathrooms?
» Families with children
» Highest income

» Willing to pay significantly more for denser urban cores?
» Couples without children
» Seniors 55+

» Willing to pay significantly more for better neighbourhood quality, access to

open space?
» The highest income

Huang et al, 2023 PG. 62 % WATERLOO



Policy implications-first-and-second stage regression
= The Region of Waterloo (RoW) originally faced pressure to know whether it's goal
of inducing land-value uplift would work—it did

= But the story ended up being one of induced gentrification: now the challenge is to
find solutions

= Housing market sorting-—not a benign thing—is an important part of this story;
stayed tuned for how we are using the second-stage analysis to explore this
guestion
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Integrated model example:
climate impacts on
household wealth through
housing
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“Assessing the impact of repeated flooding on long-term
household consumption” (R. Costa, 2024)

= Repeated, increasing frequency extreme flood events leave households no chance for
financial recovery

= This cycle can have long-term impacts on household consumption

Research questions:

= |f climate change is making storms more frequently, how does this affect households of different
income levels in the long-term (i.e., reduction in consumption)?

= Localized events tend to not exceed thresholds needed for Federal assistance (e.g., DFAAIn
Canada, CDBG-DR in the US). If the frequency of these events increase, do we need to rethink this

threshold-based triggers for Federal assistance?
= Uses parcel and tax assessment data
= Relies on complex, data-drive climate and flood risk scenarios

4 WATERLOO
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Many places live a disaster continuum
A second event hits while recovering from a previous event

Smaller events are less

£0.6
S5 T : likely to receive external
S s (e.g., Federal) assistance
£o.

0.3

0-2 llllll ‘ lllllllllllllllllll ‘

0 25 50 75 100 125 150 175 200 225
Event return period [years]

If you take a 20-year loan to recover from a 25-year return period event, it is more likely
than not that you will be hit again before you finished paying that loan
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To pay for a loan, households must consume less

A
g B R R W W T
2| 53 4
g 82 N Cancel vacation
2| a- "\ Debt red lef:
2 | ebt reduces peoplels ...
& ' COnsSumption Delay retirement
=
S Less education
= N
[~

: >
0 Event Loan

maturity
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Integrated modelling: Land-
use/transportation—Real
estate markets




Agent-Based / Microsimulation Real Estate Market Models

= A computer simulation model that
iIncludes:

= Computer “agents,” representing buyers,
sellers, developers, lenders, and/or the
planning system

= A digital spatial model of the city (digital
twin), including land values and
attributes

= Rules for how the simulated market
operates

= Yes, “It's like Sim City!”

Valei Sharif and Parker PG. 69

& » # &

- -— - 8 -
Household Buyer-developer Job accessibility
buyer interaction
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Land-use transportation modelling

Eric Miller’'s work is world-leading in this area

Early work on modelling housing markets very successful

Methods have evolved since then

Follow-up work stalled due to lack of data access
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Data & modelling the virtual
“physical” world:

* Networks.

e Land use, buildings, ...

g

Temporal / Spatial
(Physical World)

Representation
—

Markets: Agent Interactions

Scheduling/Planning: Agent Decision-Making

The ILUTE Pyramid (E. Miller) 7 pvensiey o

2y WATERLOO



Most spatial processes play
out in markets:
* Housing.
Commercial floorspace.
Demographics.
Firmographics.
Auto ownership.

Temporal / Spatial
(Physical World)
Representation

Markets: Agent Interactions

Scheduling/Planning: Agent Decision-Making

The ILUTE Pyramid (E. Miller) 7 pvensiey o

2y WATERLOO



Housing Market Clearing in ILUTE

Microsimulation clearing process

= Dwellings are auctioned individually

No equilibrium assumption

Endogenous price-formation

Result is simulated sales prices for each property—not an average
price for housing

(Rosenfield, et al., 2013; Farooq, et al., 2013a, 2013b; Farooq & Miller, 2012; Liu, et al., 2023) S IVERSITY OF
> WATERLOO



e
Historical Test Runs, 1986-2006

1986 Census
1986 Initial > Twenty-year simulation runs, 1986-2006
State
\
Compare run 1991 1996 2001 2006
predictions Census | || Census | || Census || | Census
with observed |

data Other time-series historical datasets
(CMHC, TREB, TTS, ...)

Source: Eric Miller, U of T T UNIVERSITY OF
/@\ WATERLOO



1987 Asking Price Distribution

20%
18%

(0)
16% TREB Asking
14%

12% m|[LUTE Asking

10%
8%
6%
4% ‘
1

I
0% &1 H B aduNA !!!!!!!!: -

Source: Eric Miller, U of T T UNIVERSITY OF
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Asking and Selling Prices, 1986-2006

$500,000
$450,000
$400,000
$350,000
$300,000
$250,000
$200,000

$150,000
$100,000 —TREB Ask — TREB Sell

$50.,000 - = ILUTE Ask === I1LUTE Sell

$O I I I I I I I I I |
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Source: Eric Miller, U of T T UNIVERSITY OF
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Our Housing Market ABM: Waterloo Area Regional Model (WARM)

(Parker, Jin, Valaei Sharif and others)

= Parcel landscape plus property characteristics

= Integrated mode choice and transportation model (not yet used)

= Prototype modelling area in Kitchener-Waterloo (based on previous RoW data sharing agreement

and UW library licensed data)

Wellesley‘:“

Wilmot

" North Dumfries




Agent-Based Land and Housing Market Models

= |ntegrated land use ABMs are used to:

> Reveal emergent behaviours, such as land-use change and price patterns

Perform scenario analysis to assess how zoning changes, affordability
policies, or population flows impact land and housing markets

.78 4 WATERLOO



Bilateral Bidding Mechanism

= Real estate ABMs model market transactions
as a bilateral negotiation and bidding process

= Sellers list their property on the market
and put a listing/ask price, often

= Buyers look for properties within their
budget and bid on properties with a
bidding price

Land and Housing Market ABM

PG. 79
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Gaps of Current Models in Seller/Buyer Valuations

= Current real-estate microsimulation/ABMs rely on first-stage regressions, which only tell us about the
result of bargaining

= But, that result depends on ask and bid prices
= And, ask/bid prices depend on buyer and seller characteristics:
= Financial circumstances/constraints
= Household size and needs
= Preferences for accessibility, open space, dwelling size, yard size, etc.
= Demand heterogeneity can reveal different spatial patterns of land and housing prices:
= Market sorting
= Urban sprawl (Huang et al., 2013; Filatova et al., 2013)

= Gentrification and residential segregation (Huang et al., 2013; 2014)
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Motivation & Significance

= Understanding how accounting for household diversity might change modelled
housing outcomes

= \Who buys and who is left out
= \What types of homes different households end up in
= Supporting evidence-based policy development:
= Improving the ability of our models to project housing market outcomes
= New options for policy evaluation, and

= Design of intervention design to meet diverse housing needs

o 81 %’ WATERLOO



Research Questions

= How does modelling household diversity impact housing-
market dynamics and outcomes:

» residential location choice,
= price distributions

= emergence of socio-demographic submarkets—i.e., sorting by
income and household type into different kinds of housing?

= Can accounting for different household types and their
resources improve our ability to accurately projections of
market trends?

= What new information do we gain when we model diverse
households?

o 52 %’ WATERLOO



Summary of Methods

= \We used the second-stage regression described above

= Shifts bid values for property attributes based on household type, income, and
demographics

= We used our local housing market ABM (Waterloo Area Regional Model or WARM) to
test our new approach within an empirical housing market model

= Scenario 1: Baseline model with buyers using first-stage hedonic models to estimate their
WTP (Neglects the effect of buyers’ socio-demographics on their WTP)

= Scenario 2: Buyer WTP is estimated using the new two-stage approach (Captures the effect
of buyers’ socio-demographics on their WTP)

w UNIVERSITY OF
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Modelling Population

= Open-source synthetic population of Canada for

use in ABMs (Predhumeau & Manley, 2023)

» Based on 2016 census data

= Detailed socio-demographic attributes (e.g., age, sex,
income, education level and geographic locations) at
the census dissemination area level

= Potential buyers include local and external buyers

= Census data on interprovincial and intraprovincial

migrants by CMA (Statistics Canada, 2023).

= We sampled population of potential buyers from the

synthetic population data

= Sellers include emigrants who moved out of the

region between 2016-2018

Land and Housing Market ABM

PG. 84
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Scenario 1: Homogeneous Preferences

= First-stage regression model used to Attribute type

estimate bid prices, constrained by income

= Does not capture socio-demographic

differences in bid prices

Land and Housing Market ABM

Structural

Neighbourhood

Environmental

Description

Living area

Yard size

Building age

In CTC

Rate of appreciation
Education rate
Population density
Time period

Open space access
Transit access
Walkability

Open space adjacency

Regional road adjacency
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Scenario 2: Heterogenous Buyer Preferences (New)

, , Household .
= We used the second-stage regression to estimate . haracteristic Categories

bid-price shifts based on: Couples without children;

= household income Family type COUp|e.S ywth chlldren;. Single-
parent; Single-person; More-
= socio-demographic characteristics person
_ _ Income level Below $50K; $50K-$100K;
= Still accounts for structural, neighbourhood, and $100K-$150K: Above $150K
environmental atiributes Age of head of  Below 25; 25-34; 35-54: above
= First paper to our knowledge to use this approach  the family 54
in agent-based market models Highest family High school; graduate degree,
education post-secondary
IMLZEICCR, Local; external
status
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Qualitative Validation of Historical Trends

= 30% improvement in match with real-world price trends in Scenario 2

= Sales-to-new-listings ratio increased from 0.23 in Scenario 1 to 0.35 in Scenario 2 on average,
suggesting a more active buyer-seller matching when introducing preference heterogeneity into

Actual
480,000 4 1.2 4 — l-st stage
_ 2nd-stage
460,000
w 1.0
o) 2
g 440,000 =
£ / e 0.8
= 420,000 1 Z
s / : = 0.61
gu 400,000 - \V 3
g z
< 380,000 - 0.4
Actual
360,000 1 Ist-stage 02 - //—/\——\/\/\,w/\/\/_
2nd-stage
340'000 B T T T T T T T T T T T T T T T T T T T T T T
O ok SV A0 v o S A0 o ok ) NP P\ U\ S\ P\ IR\ \ ) S\ P\
n})\b n})\b ﬂ})\b ﬂ?\)\b ﬂ;\)\ﬂl ﬂ;\')\ql «L\)\Al n})\1 n})\% n})\% ﬂ})\% ﬂ})\b n})\b n})\b ﬂ})\b «L\')\;Il ﬂ;\)\ﬂl ﬂ?\)\ﬂl n})\1 n})\% n})\% ﬂ})\%
(a) (b)

Figure 3. Comparison of (a) average transaction prices and (b) sales-to-new-listings ratio (SNLR) with 95% confidence intervals and 30 simulation runs.
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Results: Better Matching of Buyers and Housing Types

= Transaction volume increased by 24.8% in Scenario 2, where preference heterogeneity leads to
more efficient matching, thus allowing potential buyers to find suitable options and buy.

= Scenario 2 better replicated real-world trends:
= Larger families with incomes above $100K were more likely to buy

= Lower-income buyers, including single-parent and multi-person households, were less likely
to buy in Scenario 2, reflecting real-world trends of these households ending up in unsuitable

rental housing (Petric et al., 2024)

= Higher-income groups were more likely buy homes adjacent to open space, with larger
yards, and lower transit access (i.e, the suburbs).

= Among these buyers, in-migrating higher-income buyers were more likely to buy larger
homes with larger yard sizes and better transit access compared to local buyers.

PG. 88



Shifts in Buyer Success: Who Bought and Who Was Left Out?

100

Income Level
071 3 <50K
[ 50K-99.99K
B 100K-150K

80_

701 M >150K
5
= 60
fa
S
e 07
4{] -
30 1
20 1
Couples no Couples One- One- More-
children with children parent person person

Figure 6. Portion of successful buyers in Scenario 1 who couldn’t buy in Scenario 2, separated by household type and income level
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Model Limitations & Data Needs

1. Transaction/assessment data for different housing typologies

= We only model single-family home. We can’t model condos, which were important parts of the
market at that time (2016-2018)

= \We have more recent first-stage hedonic models (Huang et al., 2023), which leveraged
transaction data across multiple housing types—including single-detached, semi-detached,
townhouse, and condominium units. However, we can’t use this same data to initialize and
verify our ABM-

= |f we solved these data constraints, we could model whether and how household who were
outbid for single family homes bought condos

= \We could also run scenarios that brought new housing types to the market—for instance, 3-
bedroom four-plexs

PG. 90



Model Limitations & Data Needs, continued

= Due to data limitations, we only apply the model to back-cast the outputs from 2016-2018
= The first-stage hedonic models are based on 2015 property assessment and sales data
= The second-stage model is based on 2015-2017 sales data

= We need:
= Attribute (assessment) data to expand the study area to all of Kitchener/Waterloo

= \We transaction data to understand how well our model does as replicating real-world sales
pattern—not just averages

= For example, how are the aggregate drops in condo prices playing out spatially?

= More recent sales and assessment data to create models that can tackle the “big housing
questions” outlined at the start of the talk!
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DATA GAPS
FROM OTHER
PRESENTERS

IIIIIIIIIIII

WATERLOO



Piper and collaborators, ReHome

= Model can’t be expanded to other cities due to unavailability of parcel data
= Ability to link to assessment data could improve model advice

= Could further reduce barriers to self-development, especially Additional Dwelling
Units

= Commentary: If an individual property owner can access their own assessment
data, is a link possible for an individual user?

aGE 95 4 WATERLOO



Corporation data

Asking rents

Census
Evictions
Other admin. _
data Ownership

Ethnographic data




Housing data gaps:
August gnd St-lqlilgire

While we were able to show that the presence of financial firms has a direct
impact on the livelihood of Torontonians and the social composition of the city, the
data needed to do such research is oftentimes unavailable or paywalled.

Teranet Ontario Business Registry

Sales

55§ 2292 &

More...




Financialization and Rising Rents

Questions the researchers were not able to answer:

 How does a sale of a rental property to a financial landlord impact tenants?

« Other exhaustive, market—wide, analysis of rents and ownership

4 WATERLOO



How can we find a path
forward”?

UNIVERSITY OF
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What value added can researchers offer?

= Best-practice research to support policy analysis
= Open-source data analysis scripts and modelling code

= Completing surveys and special census and CMHC compilations—taking into
account confidentiality restrictions (example: Huang, Parker, and Anglin 2024)

= Integration of real-estate market models with broader impact studies (example:
Costa, 2024, and Miller’'s LUT / energy demand models)

How can we better align research institution and data providers’ business
models?

nGE 58 4 WATERLOO



BC Assessment Data Advice and Inventory Extracts (Andrea
Craig, UBC

= 2016-2022

= For non-profit academic research

= Restricted to researchers affiliated with UBC or SFU, through
= Abacus

= Data access for authorized users
» Researchers meet with data librarian
= Sign “End User Data License Agreement”

= Students require letter of support from supervisor
= No user fee

= Ownership data access?

aGE 55 4 WATERLOO



BC data, continued

= BC Parcel Map
= Publicly available GIS data
= Spatial calculations

= Merge with BCA data by PID

= MLS Data (Greater Vancouver)

= Do not provide address, folioid, or other variable to merge to

= BCA data (check video?)

AGE 100 4 WATERLOO



Rental data solutions, data demands (St-Hilaire)

Property Rent
registry

registry

Beneficial Eviction/
ownership housing
registry court registry

Publicly accessible and aggregated

No lengthy FOls, no access with limited
use and pricey liability insurances
Searchable by owners

Unique identifiers

This will not address the exploitative
nature of the landlord-tenant relationship,
but it can help housing activists, policy
makers, and researchers know about
players benefitting from opaque
infrastructures

2 WATERLOO



Please share your thoughts
and ideas!

And don’t forget the reception following this talk!

UNIVERSITY OF

2 WATERLOO
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