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Abstract

This paper examines how the COVID-19 pandemic reshaped housing patterns
in Edmonton. We review global, national, and municipal urbanization trends and
assess relevant housing policy. Using municipal property assessment data from
2016 to 2023, we conduct a descriptive analysis of trends in property values, de-
velopment types, and spatial distribution across neighborhoods. We then apply a
three-part empirical approach: (1) measuring spatial shifts in residential demand
relative to the city core, (2) analyzing changes in demand for high- and low-density
housing, and (3) using a Bayesian Vector Autoregressive (BVAR) model to esti-
mate a counterfactual scenario and isolate the pandemic’s impact. Our preliminary
findings suggest that the pandemic accelerated decentralization and shifted housing
preferences toward low-density, peripheral areas. The BVAR results confirm these
changes deviate significantly from pre-pandemic trends, indicating lasting struc-
tural shifts in Edmonton’s housing market.
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1 Introduction

The COVID-19 pandemic sparked several enduring questions in urban economics. While
some researchers argue that many cities have reverted to pre-pandemic norms, others
suggest that the pandemic triggered lasting structural changes in housing markets.

The widespread adoption of remote and hybrid work enabled many households to move
further from city centres. Ramani et al. (2024) describe this phenomenon as the “donut
effect,” where central business districts lost residents while suburban and exurban areas
experienced rising demand. Delventhal et al. (2022)), using a general equilibrium model
for Los Angeles, similarly found a permanent shift toward working-from-home jobs in the
city’s core, with residents relocating to the outskirts. Although average assessed values
fell citywide, the pattern was not uniform: central areas saw declines, while suburban
and exurban neighborhoods experienced gains.

While prior studies offer valuable insights into how the COVID-19 pandemic reshaped
housing patterns, they overwhelmingly focus on large, global cities. In contrast, the
experience of mid-sized, car-oriented cities remains largely overlooked, despite the fact
that these cities house a substantial share of the population in countries like Canada. The
urban form, infrastructure, and policy context of such cities differ meaningfully from their
larger counterparts. Lower densities, weaker transit networks, and greater reliance on
private vehicles may alter how remote work, housing preferences, and migration dynamics
play out. These differences raise important questions about whether decentralization
trends observed in global cities are truly universal, or whether they reflect the specific
conditions of dense, transit-rich urban environments.

Edmonton, Alberta, presents a particularly important and understudied case. It encap-
sulates the defining challenges of contemporary urban growth in mid-sized cities, low
density, car dependence, limited transit infrastructure, and rapid suburban expansion.
During the pandemic, Edmonton experienced a surge in both interprovincial and inter-
national migration (Government of Alberta, 2024), making it one of Canada’s fastest-
growing urban centres. At the same time, it became an early adopter of progressive
zoning reforms aimed at increasing housing density and diversifying supply (Illingworth
& Renner, [2024)). These features position Edmonton as a critical test case for assessing
whether the spatial and structural shifts seen elsewhere are replicable in more dispersed,
car-reliant urban settings. Studying Edmonton therefore offers not only local policy rel-
evance but also broader insight into the evolving geography of housing demand in the
post-pandemic era.

In this paper, we review global urbanization trends, Canadian urbanization, and Ed-
monton’s demographic, spatial, and policy landscape. Using municipal property data
from 2016 to 2023, we find that property values dipped during the early pandemic years
but rebounded sharply by 2022, showing a clear V-shaped recovery. This rebound was
strongest in suburban neighborhoods, while downtown values remained high but stable.
Mean assessed values rose unevenly across the city, and variation in mid-market homes
widened, indicating growing internal stratification. Spatial mapping reveals a pronounced
“donut effect” emerging post-2020, with notable value growth in outer neighborhoods,
particularly in the northeast, southeast, and northwest. These patterns suggest a decen-
tralization of housing demand and uneven recovery across space.

Building on our descriptive analysis, we apply a three-part empirical strategy: (1) mea-



suring spatial shifts in demand by distance from the city core, (2) analyzing development
trends in high- and low-density housing, and (3) estimating a counterfactual using a
Bayesian VAR model to isolate the pandemic’s effect. Our results confirm that suburban
and low-density housing saw the most significant gains after 2020, diverging meaning-
fully from pre-pandemic trends. These findings suggest that COVID-19 catalyzed lasting
spatial and structural changes in Edmonton’s housing market.

The remainder of this paper is structured as follows. Section [2| reviews global, national,
and municipal urbanization trends. Section [3| discusses relevant planning and policy
considerations. Section {4| describes the dataset and Section [5 showcases our descriptive
analysis. Section [] presents our empirical methodology in detail. In Section 7], we present
our results, followed by a discussion and conclusion in Section [§]

2 Urbanization Trends: Global, National, and Ed-
monton

In this section, we explore urbanization trends at multiple geographic levels. Section
defines urbanization and its global implications. Section discusses Canada’s urban-
ization history and challenges. Finally, Section focuses on Edmonton’s unique spatial
growth, economic structure, and population shifts.

2.1 Defining Urbanization

Urbanization refers to the increasing share of a population living in urban areas. It
typically coincides with shifts in employment patterns, such as agriculture to industry and
services, and is reflective of broader social changes such as rising education levels, lower
fertility rates, and better health (Sakketa, 2022). Urban areas tend to be characterized
by higher population density and infrastructural development.

Globally, the urban population has increased significantly, particularly in recent decades,
as illustrated in Figure I} According to Ritchie et al. (2024]), only 33.65% of the world’s
population lived in cities in 1960. By 2023, this figure had risen to 57.25%. Their
projections suggest that by 2050, more than two-thirds of the global population will
reside in urban areas. This ongoing shift carries major implications for infrastructure,
housing, transportation, and the environment.
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Figure 1: Global urban population surpassed rural population around 2007, reflecting a
steady trend toward urbanization from 1960 to 2023. Source: Ritchie et al. (2024).

This global trend is reflected across countries of all income levels, though the pace and
extent of urbanization vary considerably, as shown in Figure [2l High-income countries,
including Canada, were already largely urbanized by 1960 and now maintain urban pop-
ulations around 80%. In contrast, upper- and middle-income countries have experienced
more rapid urban growth in recent decades as their economies have industrialized. While
low-income countries remain predominantly rural, they too are undergoing a steady shift
toward urban living.
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Figure 2: Urbanization rates have increased across all income groups since 1960, with
high-income countries remaining the most urbanized and lower-income countries catching

up. Source: Ritchie et al. (2024)).



2.2 Urbanization in Canada

Canada is one of the most urbanized countries in the world, with over 80% of its popu-
lation residing in urban areas (Ritchie et al., 2024). As shown in Figure , much of this
population is concentrated in a handful of large metropolitan regions, such as Toronto,
Montreal, and Edmonton, each home to over one million residents.
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Figure 3: In Canada, a significant portion of the urban population is concentrated in a
few major cities. Source: Ritchie et al. (2024).

Despite this high level of urbanization, Canadian cities are geographically dispersed.
Unlike older, denser cities in Europe or Asia, Canadian urban areas tend to follow a
low-density, car-oriented development pattern. Figure {4 illustrates how even Toronto,
Canada’s largest city, ranks among the least dense major cities globally, resembling other
New World cities such as Chicago. The comparatively low density of Canadian urban
centers reflects Canada’s vast land area and relatively young urban history, which has
allowed cities to expand outward rather than upward.
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Figure 4: Population density of major global cities. Canadian cities, including Toronto,
tend to have lower population densities compared to counterparts in Europe, Africa, and
Asia. Source: Ritchie et al. (2024).

In recent years, rising housing costs in major cities like Toronto and Vancouver have
prompted many Canadians to relocate to mid-sized urban centers, such as Edmonton
(Stephen, 2024). The widespread adoption of remote work has further supported this
trend, enabling people to live farther from traditional job hubs without compromising
employment opportunities.

However, urban growth has also brought new challenges. Canadian cities now grapple
with housing shortages, rising crime, and growing socioeconomic inequality. How these
urban centers navigate the next phase of development will be critical in shaping the future
of urban life in Canada.

2.3 Edmonton in Focus

Edmonton, the capital of Alberta, is Canada’s 5th largest city, with a population of 1.2
million in 2024 (Government of Alberta, 2025). While it lacks the scale and density of
cities like Toronto or Montreal, Edmonton is a major economic hub in the Prairies. The
city’s economy is deeply tied to the oil and gas sector, but it also features a strong public
sector including employers such as the Government of Alberta, Alberta Health Services,
and the University of Alberta.

Edmonton covers 765.61 square kilometers with a density of 1320.4 people per square
kilometer, making it one of the most geographically expansive cities in Canada (Canada,
2023). In fact, Edmonton occupies more land than Toronto, which spans just over 630
square kilometers (City of Toronto, 2023), though it remains far less dense.

The city’s neighborhoods are diverse in character but often suburban in form. One of the
most striking trends in Edmonton’s recent urban growth has been the explosive expansion
of the city’s south end. According to Edmonton Journal Staff (2025, the former federal
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riding of Edmonton-Wetaskiwin nearly doubled in population between 2011 and 2021,
adding 99 thousand residents, more than any other region in the city. Surrounding
ridings such as Edmonton-Riverbend and Edmonton-Mill Woods each added close to 20
thousand residents in the same period, highlighting southward growth. Interestingly,
three out of five of the new federal ridings in the country since the previous election are
in Alberta, with one in Edmonton. New developments are also occurring in previous
industrial areas, such as Blatchford.

Overall, the city has demonstrated strong past population growth, as shown in Figure 5]
and is projected to continue to grow. In 2024, Edmonton’s population reached 1.2 million,
making it the second-largest city in the province (Government of Alberta, 2024). The
city experienced significant growth, with a 5.73% increase over the past year and a total
rise of 16.0% over the last five years. This growth has been driven by both international
and interprovincial migration. As shown in Figure [6] net migration into Alberta surged
following 2021, reaching historic highs in 2023. International arrivals contributed the
most to this spike, but interprovincial migration also rose sharply, possibly reflecting
Alberta’s (and Edmonton’s) relative affordability and job market conditions compared to
other provinces.

Edmonton's population to grow by about 175K people by 2027, city predicts

Data shown represents the city of Edmonton, not the greater metropolitan area
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Figure 5: Forecasted population growth in Edmonton, 2021-2027. The city’s population
is expected to grow about 175k people by 2027, reflecting strong migration and housing
demand. Source: Edmonton Journal Staff (2025).

Moreover, transit infrastructure remains a work in progress. Edmonton’s LRT system
includes three main lines (Capital, Metro, and Valley). The city’s LRT network currently
includes the Capital, Metro, and Valley lines, though construction delays have slowed the
full rollout of the Valley Line. Transit infrastructure continues to evolve in Edmonton.
Notably, Edmonton is one of only five Canadian cities offering a high-frequency transit
grid, with service every 15 minutes or less across most of the core throughout the day
(Bartko, 2024). Transit ridership has rebounded strongly post-pandemic. Monthly usage
now regularly exceeds six million trips, and total ridership since the start of 2024 has



surpassed pre-pandemic levels by 12%, making it one of the strongest recoveries in the
country.
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Figure 6: Net international and interprovincial migration have fluctuated over time, with
notable spikes during economic booms. Source: Government of Alberta (2024).

3 Planning and Policy Considerations

This section reviews key housing policies enacted in response to COVID-19. Section |3.1
surveys international innovations aimed at housing affordability and stability. Section
3.2 examines existing and proposed policies at the national and provincial level. Section
[3.3] examines Edmonton-specific policy.

3.1 International Policy Innovations in Housing

During the COVID-19 pandemic, a wave of temporary policies and initiatives were
launched worldwide to address the challenges in the housing market that emerged at
the time. An Australian Housing and Urban Research Institute brief (2021)) summarized
the international dialogue on COVID-19 housing related responses, finding countries im-
plemented widespread eviction moratoria, income support measures, and flexible rental
regulations, which helped stabilize household budgets during the crisis. The brief notes
that these temporary policies did not necessarily address underlying structural issues
with the housing market, warning that households could be overburdened by deferred
payments or may find themselves unable to afford their current housing.



Panel A: share of population in the bottom quintile of the income distribution
spending more than 40% of disposable income on mortgage and rent, by
tenure, in percent, 2020 or latest year available
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Figure 7: Source: OECD (2023).

The OECD’s Brick by Brick (Volume 2), 2023 report found that, among developed na-
tions, upwards of 40% of renters and home owners were spending 40% or more on housing
(OECD, [2023). The OECD attributes this fact to interest rate increases that central
banks implemented to combat inflation. As illustrated in Figure [7], housing construction
costs have outpaced inflation in many countries. Finally, public investment in all OECD
nations in housing as a function of GDP has remained significantly below 2009 levels.

In response, the World Economic Forum (Raisner and Bracken, recommended that
governments implement zoning changes, introduce financial incentives for housing devel-
opers an buyers, use property tax revenue from retail establishments to fund affordable
housing, and loosen downpayment requirements for mortgages. These policies aim to
make it easier for families to access housing while simultaneously stimulating supply.
In particular, rezoning is intended to increase the amount of high density housing in a
given neighborhood, and financial incentives are seen as a way to both stimulate private
investment and reduce costs for families.

Nevertheless, as shown in Figure new housing starts as tracked by the CMHC (Canada
Mortgage and Housing Corporation, have stagnated over the past four quarters,
with Ontario seeing a notable decline in new housing starts in the last two quarters.
This trajectory is somewhat unexpected, as lower interest rates should have incentivized
property developers to increase their investments, given elevated property pricing levels.
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3.2 National and Provincial Legislation in Alberta Affecting
Housing

In response to public pressures seeking action on housing affordability, legislation in
Canada, Alberta and Edmonton has aimed at increasing housing affordability for first
time house buyers. Rezoning, providing financial incentives and improving loaning facili-
ties have been the primary mode of redress with Canadian Prime Minister Mark Carney
having announced a few months ago that he plans to create a new entity called Build
Canada Homes, which is aimed at facilitating the development of housing in Canada,
removing GST for first time home buyers and doubling the rate of construction of new
homes (Liberal Party of Canada, [2025). The Leader of the Official Opposition, Pierre
Poilievere, during the election campaign, committed to penalizing large urban centers
should they not increase new housing starts by 15% year over year through the withhold-
ing of funding (Conservative Party of Canada, [2025).

3.3 Municipal Policy

In both Canada and the United States, municipal governments are the primary author-
ities responsible for zoning, permitting, and transit decisions, with Edmonton being no
exception. In response to growing concerns about affordability and car dependence, Ed-
monton’s municipal government has introduced several policy reforms in recent years.

The most significant is the new Zoning Bylaw, which came into effect in 2024 after many
years of discussion and consultation (Illingworth & Renner, [2024). The bylaw allows
eight or more dwellings of any type to be built on a standard residential lot. It builds on
earlier reforms: in 2014, the city began easing restrictions on infill development; in 2018,
duplexes and semi-detached homes were permitted across all residential zones, effectively
ending single-detached-only zoning; and in 2019, the “missing middle” reforms allowed



multi-unit housing in core neighborhoods. Compared to many other Canadian cities,
Edmonton moved relatively early on zoning reform.

The city also introduced the District Planning Project, which organizes Edmonton into 15
districts (City of Edmonton, [2024)). This framework is intended to support the creation
of 15-minute communities, where residents can access daily needs like schools, groceries,
and parks within a short walk, bike ride, or transit trip. The goal is to reduce reliance
on automobiles and promote more sustainable, climate-conscious development.

The expansion of the Valley Line LRT is another major component of Edmonton’s growth
strategy. The project aims to make traditionally suburban areas more walkable and better
connected to the rest of the city. It also seeks to encourage higher-density housing and
commercial development around transit hubs, making transit a more viable option for a
broader range of residents (City of Edmonton, [2019).

Possibly due to the new zoning policies and LRT expansion, Edmonton saw a notable in-
crease in development activity in 2024. While it is difficult to attribute causality directly,
the timing suggests these reforms may have played a contributing role. The city issued
50 percent more residential development and building permits compared to 2023, with
the total value of construction permits reaching $4.2 billion—a 31% increase from the
previous year (CBC News, |2025)). Nearly 16,000 net new homes were approved, including
more than 6,000 units categorized as row houses, backyard homes, or secondary suites.

Still, there has been some pushback. News coverage and community engagement reports
show that some residents are concerned about rapid change and neighbourhood character.
These reactions reflect broader tensions around densification and what is often referred
to as NIMBYism (“not in my backyard”) (CBC News, 2023). These concerns remain a
challenge for implementation, even in cities actively pursuing reform.

4 Data

We use two main datasets for our analysis, both focused on the Edmonton property mar-
ket. The public property assessment data is sourced from the City of Edmonton Open
Data Portal (2025b)) and covers parcel-level assessment records from 2012 onward. This
dataset includes assessed property values, geographic coordinates (latitude and longi-
tude), neighborhood names, assessment years, zoning codes, and classification types such
as Assessment Class and Land Use Code. It provides an overview of the property market
landscape in Edmonton, enabling spatial analysis of how property values evolved across
neighborhoods before, during, and after the COVID-19 pandemic. This dataset is used
to examine general trends in urban valuation patterns, track recovery trajectories, and
visualize city-wide changes through geospatial mapping.

The confidential property assessment dataset, provided by the Open Data Centre for Al-
berta Urban Real Estate, offers a more granular view of Edmonton’s residential property
market from 2014 to 2023. Unlike the public data, this dataset includes additional fields
that offer detailed land use classifications beyond basic assessment class labels. This
level of detail allows for a more refined analysis of how specific property types such as
single-family homes, condos, or duplexes were affected differently by the pandemic. The
confidential dataset allows us to segment the residential market and understand intra-city
disparities in valuation changes. It is especially valuable for uncovering the drivers behind
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the “donut effect” and identifying which property types were most resilient or vulnerable
during and after COVID-19.

In addition, we incorporate building permit data from the City of Edmonton Urban
Planning & Economy Department (2025a)), which lists all permits issued for construction
or maintenance on structures within the city since January 1, 2009. This dataset includes
project descriptions, building types, permit issuance dates, and locations. We use it to
track new housing starts and residential conversions over time by building type, offering
insight into how supply dynamics have evolved across Edmonton during and after the
pandemic.

To contextualize property market shifts within broader macroeconomic and public health
dynamics, we supplement our core datasets with external sources. These include COVID-
19 case and death counts from the Government of Canada, the Bank of Canada COVID-19
Stringency Index, economic indicators such as inflation and interest rates from the Bank
of Canada, and neighborhood-level demographic data from Statistics Canada. We also
draw on rental and construction trend data from the Canada Mortgage and Housing
Corporation (CMHC) to better understand housing demand pressures and development
activity.

5 Descriptive Analysis

This section presents descriptive statistics and exploratory analysis of the two core
datasets used in this report: the public property assessment data from the City of Edmon-
ton and the confidential residential dataset provided by Open Data Centre for Alberta
Urban Real Estate. To ensure clarity and organization, the analysis follows a consistent
structure across both datasets.

Section presents summary statistics of key numerical variables. Section explores
the distribution of assessed values. Section provides a boxplot analysis of property
values over time. Section tracks property counts over time by classification. Section
[5.5 analyzes assessed value trends by classification. Section maps the spatial distri-
bution of values across neighborhoods. Section concludes with a discussion of how
these findings motivate the main analysis in Section [6] and beyond.

5.1 Summary Statistics of Key Numerical Variables

Variable Mean Median SD N
Assessed Value ($) 464571.19 319500.00 3712192.14 5,070,252
Lot Size (m?) 1598.72 398.47 21568.35 4,882,878
Distance from Downtown (km) 8.50 9.03 4.05 5,039,015

Table 1: Summary Statistics (2012-2024) — Public Property Assessment Data.

Summary statistics from the public property dataset provide a foundational understand-
ing of Edmonton’s urban property landscape. Assessed Value refers to the predicted
market price of a property, estimated using a regression model trained on actual trans-
action prices, where property characteristics such as size, age, and location are used as
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predictors. This means that assessed values represent what a property would likely sell for
if listed in a given year, though they rarely match the actual sale price for any individual
property. These values are right-skewed, with a median of $319,500 and a significantly
higher mean of $464,571, driven by a small number of extremely high-value properties.
Lot Size, measured in square meters, captures the total land area of each parcel. It also
exhibits right-skewness, with a median of 398 square meters and a mean of 1,599 square
meters, reflecting the presence of large institutional or irregular parcels in the data. Dis-
tance from Downtown refers to the straight-line distance between a property and the
geographic center of downtown Edmonton, as calculated in Section [6.1 The resulting
distribution is fairly balanced, with a median of 9.03 km and a mean of 8.5 km, indicat-
ing that most properties are situated within a 10 km radius of the city’s core. Together,
these summary statistics, based on over five million observations, highlight the scale and
diversity of Edmonton’s property market and underscore the importance of addressing
missing values and outliers when conducting further analysis.

Variable Mean Median SD N
Total Assessed Value ($) 998556.3 336000 10940053 3922577

Table 2: Summary Statistics (2014-2022) — Confidential Property Assessment Data

The confidential dataset provides a more detailed view of Edmonton’s residential market,
with over 3.9 million observations and finer land use distinctions than the public dataset.
The median assessed value is $336,000, while the mean is significantly higher at $998,556,
reflecting the influence of high-value properties. With a standard deviation exceeding $1
million, this dataset captures the broad dispersion in residential property values. Its main
purpose is to complement the public dataset by disaggregating the residential assessment
class into more specific categories, allowing for deeper analysis of value trends across

property types.

Building Type Mean median sd n
Apartment 0.05882353 0 0.2376354 51
Backyard House 0.36274510 0 1.3679711 2346
Duplex 0.09150327 0 0.3773849 306
Row House 1.08931133 0 3.1959542 2788
Row House Condo 0.74226006 0 27738366 1292
Semi-Detached Condo  0.19377163 0 1.0787544 289
Semi-Detached House  3.31250000 0  8.6482140 2720
Single Detached House 7.35059994 0 30.8739978 3417

Table 3: Summary Statistics (2009-2025) - Housing Starts Data

The housing starts data presents summary statistics for new residential building permits
by type, offering insight into construction and development trends across Edmonton from
2009 to 2025. Single detached houses dominate with an average of 7.35 permits issued
per year per reporting unit, far exceeding other types such as row houses, semi-detached
houses, and duplexes. Notably, apartments and backyard houses remain rare, with me-
dian counts of zero and low standard deviations, indicating infrequent construction. This
table helps contextualize the pace and type of residential development, showing that while
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Edmonton’s housing market is stable, new construction is disproportionately concentrated
in low-density forms like detached homes. These statistics frame our longitudinal analy-
sis of permit issuance and help assess how housing supply evolved in response to market
conditions, policy shifts, and population changes.

5.2 Distributions of Assessed Values

Distribution of Residential Property Values by Year (2012-2024)
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Figure 9: Distribution of Residential Property Values by Year.

Figure [9 illustrates the remarkable stability of Edmonton’s residential property values
from 2012 to 2024 while spotlighting subtle structural changes through the red-highlighted
bins, which mark the three most common assessed value ranges in each year. These peaks
consistently cluster between $300K and $400K, reinforcing the strength of a stable market
core where typical homes are valued. From 2012 to 2019, these peak values remain steady,
but a temporary shift occurs during the COVID-19 pandemic: between 2019 and 2020,
the most common assessed values move leftward, indicating a dip in market confidence
or pricing. However, by 2022, the peaks quickly return to their pre-pandemic range,
though most bins appear more compressed, suggesting a tighter clustering of property
values overall. This compression is not evenly distributed across the assessment value
spectrum. Instead, it corresponds with a gradual increase in properties assessed below
$200K, especially near the $100K to $150K range, which have grown more numerous
over time. Simultaneously, the number of properties between $200K and $300K has
thinned, as the secondary peak in this range is slowly pushed downward. While the top
end of the market remains relatively stable, this quiet reconfiguration of the lower and
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lower-middle segments points to a redistribution within the housing stock, where more
properties are shifting into the lowest valuation bins. This consistency and visibility in
residential property trends, combined with the dominance of residential properties in the
dataset, their standardized characteristics, and their stronger connection to household
behavior rather than business cycles, supports our decision to focus solely on residential
data in our analysis.

5.3 Boxplot Analysis Over Time

Residential Property Value Distribution Over Time (Linear Scale, No Outliers)
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Figure 10: Residential Property Value Distribution Over Years.

This broader view of value distributions is sharpened in Figure [10] which zooms in on
how the middle range of residential property values has shifted over time. The growing
interquartile range (IQR) in the boxplot, visible as the widening blue box from 2020
onward, shows that the spread of the central 50 percent of residential property values
in Edmonton has increased over time, particularly after the onset of COVID-19, reflect-
ing rising inequality within the middle of the market. From 2012 to 2020, the IQR
remained relatively stable, indicating consistent clustering of typical mid-market home
values. However, post-2020, the blue box begins to widen noticeably, signaling greater
dispersion in property values among the “normal” or non-outlier range. This widening
gap between lower and upper-middle property values may reflect diverging neighborhood
dynamics, where some areas appreciated faster than others due to location advantages,
new development, or pandemic-driven migration patterns. In effect, there is now more
variation in what constitutes a typical home. This change points to a growing internal
stratification of the housing market, that is, even within the broad category of “mid-
market” or “typical” homes, there is now a clearer separation between higher-end and
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lower-end properties. Rather than a single middle-class tier, the data suggests the emer-
gence of multiple tiers within the middle: some households are increasingly priced into
premium mid-range homes, while others are confined to the lower end of the market.
This motivates our analysis by emphasizing the need to examine whether post-COVID
recovery has been uniform throughout the city or whether certain neighborhoods and
property types are being left behind.

The boxplot also shows how residential property values in Edmonton evolved from 2012 to
2024, using a linear y-axis to provide a more intuitive sense of dollar values. The median
line remains closer to the third quartile across most years, which reflects a consistent left-
skewed distribution, meaning a large concentration of properties lies above the median,
with fewer lower-value properties pulling the average downward. Importantly, despite
the pandemic, the position of the median did not drop sharply, which suggests that
core property values held firm even during COVID-19. Combined with persistent upper
whiskers and high-value outliers, these patterns point to a housing market where most
properties are clustered in the mid-to-high range, while the spread is increasingly driven
by variability at the lower end and steady growth at the top. This reinforces the relevance
of our report by highlighting the need to understand which assessment classes contribute
the most to this transformation.

5.4 Property Counts Over Time by Classification

Property Counts and Assessed Value Trends Over Time (Public Dataset)
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Figure 11: Property Counts and Assessed Value Trends Over Time (Public Dataset).

Figure [10] shows us how the middle range of residential property values has shifted over
time; Figure [II] by contrast, lets us see how this compares to other assessment classes.
Property counts steadily increase from 2012 to 2024, with no visible disruption during the
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COVID-19 period, indicating continued development and assessment activity throughout
the pandemic. Mean assessed values climb from 2012 and reach a peak around 2016, then
gradually decline through the pandemic years. However, post-COVID, both the mean
and standard deviation rebound, rising steadily from 2021 and by 2023-2024, both indi-
cators return to near-peak levels last seen in 2015-2016. This result suggests that while
the pandemic temporarily dampened property values, the market not only recovered but
re-approached its pre-pandemic highs. The rising post-COVID mean reflects renewed
market confidence, while the increasing standard deviation indicates growing disparity
in property values across the city. Notably, the chart is overwhelmingly dominated by
residential assessments, with other classes making up only a small share of observations.
This reinforces our decision to focus exclusively on residential data for the analysis: their
prevalence ensures a strong sample size, the data is more standardized and comparable
over time, and residential property values are more directly tied to household-level deci-
sion, such as where to live, work, or relocate, unlike commercial or industrial properties,
which are influenced by broader business cycles and policy changes.

5.5 Assessed Value Trends by Classification

Total and Average Assessed Property Values Over Time (Residential and Commercial Classes Only)
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Figure 12: Total and Average Assessed Property Values Over Time (Residential and
Commercial Classes Only).
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Average Assessed Value of Residential Properties Over Time
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Figure 13: Average Assessed Value of Residential Properties Over Time.

Figures and [13] build directly on Figure [11] by zooming in on the trend in mean
assessed values over time, allowing us to isolate the effects of COVID-19 more clearly.
The assessed value of residential and commercial properties in Edmonton has grown over
time, though in uneven ways, with COVID-19 temporarily disrupting trends in both total
and average values before a sharp rebound. In Figure[11], we see that total assessed values
rose steadily for all classes from 2012 to 2016, dipped slightly around 2017 to 2019, and
flattened during 2020, likely due to COVID-19. After 2021, total values picked up again,
especially for the residential class, suggesting a strong post-COVID recovery.

The average assessed value plot, however, shows a more mixed story: commercial and
other residential classes saw more consistent growth, while residential values dipped no-
ticeably during COVID-19, only to rebound strongly in 2022 and continue rising through
2024. Edmonton’s assessment system classifies “Residential” properties as those with
three or fewer dwelling units such as, single-family homes, condos, and townhouses, while
“Other Residential” includes properties with four or more units on a single title, like
apartment buildings and multi-unit row houses.

Figure [13]isolates residential properties and confirms this rebound in average value after
COVID-19. We see a steady climb from 2012 to 2016, a steep decline during COVID-19
lockdowns from 2019 to 2021, then a sharp rise in 2022 that continues through 2024.
This V-shaped recovery in residential property values suggests that while the pandemic
disrupted assessment values in the short term, demand and confidence in the housing
market returned quickly, pushing values back up. Together, these plots help motivate
our analysis of COVID-19’s impact by highlighting clear before and after shifts, setting
up the next section where we explore the underlying drivers behind these growth patterns.
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5.6 Spatial Distribution of Values Across Neighborhoods

Average Assessed Property Values by Neighborhood
2018 Il 2024

Average Assessed Value

100K M 10M

Figure 14: Average Assessed Property Values by Neighborhood.

Figure[14]illustrates which neighborhoods were most affected by the COVID-19 pandemic.
The spatial distribution of average assessed property values across Edmonton reveals a
clear and persistent geographic pattern, where the city’s core maintains the highest values
while surrounding neighborhoods experience gradual growth. The bright yellow region
in the center of both maps, likely representing Edmonton’s downtown, consistently holds
the highest property values. This pattern suggests a stable concentration of economic
and real estate activity in that area. Surrounding the core, we observe a “donut effect”
taking shape between 2018 and 2024: property values on the outer edges of the city,
particularly in the northeast, southeast, and northwest, have significantly increased. This
finding indicates that the city’s value growth is expanding outward from the center. Over
time, especially in the years following COVID-19, this pattern became more pronounced.
Outer neighborhoods saw sharper upticks in value while the core remained saturated.
This visual progression, supported by both the animated map and the static comparison
above, illustrates how the recovery has played out unevenly across space.

5.7 Discussion and Motivation for Main Analysis

These spatial shifts motivate the next section of our analysis, where we test whether a
neighborhood’s distance from the downtown core predicts how much its average property
value changed after COVID-19. This analysis helps us move from descriptive analysis to
counterfactual analysis by identifying which areas gained the most, which fell behind, and
what that tells us about the nature of Edmonton’s post-pandemic recovery. Together,
the data presented in Section [3] set the foundation for understanding not only how the
market shifted during this period, but also why those shifts occurred where they did.
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6 Methodology

In this section, we describe our methodology. To assess spatial and structural changes
in Edmonton’s housing market post-COVID, we use a three-part empirical approach. In
Section [6.1], we categorize properties by distance from the city center to capture subur-
banization trends. In Section we classify housing into high- and low-density types to
examine structural shifts. Finally, in Section we outline a counterfactual strategy to
isolate pandemic-related changes in assessment values and volumes.

6.1 Residential Shifts from the Urban Core

To evaluate whether the pandemic led to increased decentralization within Edmonton,
we performed a spatial analysis of residential property data. We first calculated the
geographic center of downtown using the centroid of the downtown boundary polygon.
This point is adjacent to the World Trade Centre Edmonton, near the intersection of
Jasper Avenue NW and 99 Street NW. Using the Haversine formula, which measures the
distance between two points on a sphere using their latitude and longitude, we calculated
the straight-line distance of each property from the city’s central location based on its
recorded coordinates.

We then assigned each property to one of four distance categories:
e Within 5 km.
e 5-10 km.
e 10-15 km.
e 15+ km.

The analysis was restricted to properties classified as residential (Assessment Class 1 ==
“RESIDENTIAL”). For each year, we computed the average assessed property value and
total number of properties within each distance band, allowing us to detect how demand
and construction activity varied across zones over time. To further capture dynamic
changes, we calculated year-over-year differences in both metrics.

6.2 Residential Shifts in High- and Low-Density Housing

To assess how the structural composition of Edmonton’s housing market evolved, we
analyzed detailed land-use records from confidential municipal datasets spanning 2017 to
2023. Each property’s Luc 1 Description field was used to categorize its housing type
through pattern matching with descriptive keywords and predefined classifications.

We then grouped the resulting categories into two broad types:

e High Density: Lowrise apartment building, Highrise apartment building, Combi-
nation lowrise and highrise apartment building, Highrise condominium, Row house
condominium, Row house, Multiresidential building (other), Fraternity house with
four or more suites, Boarding house with four or more suites, University/college
residence, Co-op non-profit highrise apartment building, Co-op non-profit fourplex,
Commercial condominium converted from residential row house.
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e Low Density: Single-family detached house, Acreage for residential use (build-
ing and land), Carriage home condominium, Residential condominium parking
stall, Manufactured home (building and land), Manufactured home (building only),
Rooming house with four or more suites, Triplex, Duplex, Duplex with lower-level
self-contained suites, Fourplex, Detached residence with three self-contained suites,
Detached residence with four or more self-contained suites, Semi-detached residence
in duplex, Semi-detached residence in multiplex (four or more), Co-op non-profit
row house, Co-op mobile home park, Residential bare land condominium (land
and building), Two or three detached residences on one lot or parcel, Undeveloped
residential land.

This classification enabled us to track the quantity of new developments and average
assessed values for high- and low-density properties by year. Similarly to Section [6.1], we
calculated year-over-year differences in both metrics.

6.3 Counterfactual Estimation Using a BVAR Model

A rigorous difference-in-differences (DiD) analysis requires a control group or baseline
that remains unaffected by the treatment, in our case, the COVID-19 pandemic. Given
the pandemic’s truly global reach, no natural counterfactual for assessed housing values
exists. To emulate a DiD framework, we therefore construct a credible “no-COVID”
counterfactual via a Bayesian Vector Autoregressive (BVAR) forecast (Cimadomo et al.,
2022)). This approach projects the path housing assessments would have followed absent
the pandemic shock, enabling direct comparison between realized and counterfactual
assessment value trajectories.

Alternative forecasting methods, standard ARIMA, VARX, and simple OLS regressions
prove inadequate for our needs:

e ARIMA(p,d,q)/ARIMAX. A univariate ARIMA(p, d, q) model,

p q
Adyt =c+ Z¢z Adyt—i + Zej Et—j + &€t Er N(()»Uz)»

i=1 j=1

omits exogenous factors. It can be extended to an ARIMAX model by adding
exogenous predictors Y, | B zyy. However, doing so introduces combinatorial lag-
order selection: one must choose not only which variables to include, but also how
many lags of each to use, resulting in a large number of possible model specifications.
Moreover, ARIMAX models treat (¢, 0, ) as fixed, so forecast intervals account only
for (¢;) = 0 and do not consider parameter uncertainty.

e VARX(p) with exogenous regressors. A VARX(p) system,

p
Y =+ ZAg Yi—o + B x5 4wy, up ~ N(0,%),
=1

models the joint dynamics of multiple time series (y;) while incorporating external
drivers (z§*°). However, when estimated via Ordinary Least Squares (OLS), it
treats coefficient estimates as fixed and often neglects parameter uncertainty. As a

-~

result, forecast variances typically exclude the term X7, Var(8) X/, ,, understating
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total variance and therefore uncertainty associated with the forecast.
e OLS regression. A static model

K

yt:BO‘i‘Zﬂkzk,t‘i‘ﬁt’ ntNN(an-Z)a
k=1

assumes a linear relationship between predictors and outcomes. This can lead to
omitted-variable bias if the true data-generating process is nonlinear. Additionally,
including lagged terms increases the dimensionality very quickly, making the model
harder to estimate and interpret. They also ignore uncertainty in the estimated
coefficients, so forecast error variances are often underestimated, collapsing to just

a2,

In contrast to static or frequentist time-series models, a Bayesian VAR allows for dy-
namic and non-linear interrelationships among multiple series while incorporating prior
information to manage parameter uncertainty, an especially valuable feature when facing
unprecedented shocks like the COVID-19 pandemic.

In our framework:

e [ndogenous variables y; € R™ include assessed housing values and population
growth, allowing pre-pandemic momentum in population to influence assessment
value dynamically.

e Ezogenous regressors xy*° € R™ capture macroeconomic factors such as interest
rates and inflation, which evolved independently during the pandemic.

We specify a VAR(p) with intercept:

P
Y = C+ ZAgyt_g + B x4+ uy,  uy ~ N(0,%),
=1

where 3, € R" is a vector of endogenous variables and z7*° € R™ is a vector of exogenous
regressors. We assume normally distributed errors with covariance matrix .

To estimate the model, we stack the observations over t =p+1,...,T"

Y=XC+U, U~N(0,Ir,2%),

where
Ypi1 1oy, - ay

Y = , X = : , C = (C Al Ap Bexo)/
Yr Loypy o yp, oF°

Vectorizing the coefficient matrix as 8 = vec(C) transforms the system into a standard
multivariate linear regression with a Gaussian (Normal) likelihood:

vee(Y)=(I®X)B+e.

We impose a Minnesota prior (Giannone et al.,|2012) on the coefficients, a structured set
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of assumptions about their likely values before observing the data:
BNN(BO7%)7 50:[()’"'7071707"'7()’07""0]:

Veonst intercept (diffuse),
Vo = diag(vjie),  vjie= N/, Q=]
N2/, i

with overall tightness A > 0, cross-series weights 7; > 0, and V..t > 1. Here, A\ controls
overall shrinkage, pulling coefficient estimates toward zero to prevent overfitting in high-
dimensional VARs. The parameter 7; > 0 governs shrinkage on cross-variable effects,
reflecting the belief that a variable’s own lags are more informative than those of others.
A large V.onst places a diffuse prior on the intercept, allowing it to be freely estimated
without strong prior constraints.

Note that we have conjugacy, meaning both the prior and likelihood are Gaussian. By
conjugacy, we obtain a posterior distribution, our updated belief about the coefficients
after observing the data, which is also Gaussian:

Vi= (V' +X'Xon ), B =WV o+ (X' @3 vee(Y)),

and reshaping (; produces posterior estimates C.

To simulate the no-COVID counterfactual, we condition on data through ¢y (pandemic
onset) and recursively iterate, setting u; = 0 for ¢ > ty:

p
Jom it S Auay ot B,
(=1

We select the lag order p from 1 to 24 by minimizing the out-of-sample root mean square
error on the most recent 20% of data, thereby avoiding time-series leakage. The resulting
forecast path underpins our counterfactual analysis, isolating the COVID-19 shock’s effect
on housing values.

7 Results

This section presents the empirical findings from our analysis. Section evaluates as-
sessment value movements across distance bands, showing spatial variation after 2021.
Section [7.2]examines construction trends by housing type. Section[7.3|applies a differences-
in-differences framework using BVAR modeling to assess deviations from pre-pandemic
trajectories.
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7.1 Colinear Movements of Housing After 2021

Average Property Price by Distance
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Figure 15: Absolute Pricing of Housing Stratified by Distance to Edmonton’s Center.

The assessed values of properties less than 15 kilometers from city’s center move in parallel
over the measured time horizon. In these three groups, property values increased at a
higher rate after 2021, which may be attributed to the pandemic. Properties at distance
greater than 10km from the city’s center seem to have increased in value at a higher rate
than properties closer to the center. This pattern is consistent with findings reported in
Ramani et al. (2024), alhough data sparsity for properties located more than 15 km from
the center may cause increasing heteroskedasticity with distance.
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7.2 Housing Construction by Category

New Constructions (2018-2023) by Housing Type
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Figure 16: New Permits by Housing Type.

Between 2018 and 2023, new housing builds for high-density residential buildings re-
mained relatively constant, although these data do not capture the number of housing
units per new build. New construction of detached houses peaked in 2022, which coin-
cides with the increase in assessed housing values during the period. In 2023, the Bank of
Canada increased interest rates to combat inflation and uncertainty from recession fears
led to a decrease in low-density housing starts. High-density housing starts remained
fairly constant, although this fact may be attributable to the more lengthy and intensive
permitting and planning process.
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7.3 Counterfactual Analysis With BVAR Forecast

Comparison of Actual vs. Forecasted YoY Price Changes (2021-2023)
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Figure 17: Forecast vs. Actual Housing Prices by Distance from City Center.

To estimate the counterfactual scenario in the absence of COVID-19, we use a Bayesian
Vector Autoregressive (BVAR) forecasting model to conduct a differences-in-differences
analysis. This methodology allows us to compare projected (i.e., no-shock) housing values
with observed outcomes.

Across different geographic zones, our analysis reveals varying degrees of divergence be-
tween actual and forecasted assessed housing values, even after accounting for forecast
uncertainty.

e Within 5 km of the city center: Both actual and forecasted assessed housing
values dipped in 2021, followed by a moderate recovery in 2022 and 2023. Actual
assessed values slightly outperformed projections but remained within the forecast’s
confidence intervals, suggesting limited deviation from expected trends.

e Within 10 km: The BVAR forecast predicted relatively stagnant assessed value
movements. Contrary to forecasted assessed values, observed assessed values were
notably higher, with statistical significance at the 10% level (a < 0.10).

e Within 15 km: The model again projected minimal assessment value growth.
However, actual assessed values surpassed the forecast with greater confidence (o <
0.05), indicating a stronger deviation likely driven by pandemic-induced shifts in
housing preferences.

e Beyond 15 km: Actual assessed values also exceeded forecasts significantly (o <
0.05), suggesting broader suburban appreciation possibly linked to remote work and
urban decentralization trends.

These results collectively suggest that the COVID-19 pandemic had a differential impact
on housing values across distance bands, with the largest deviations occurring in mid-
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and outer-ring suburbs.

8 Discussion

This study set out to examine how the COVID-19 pandemic has reshaped Edmonton’s
housing market, with a particular focus on spatial shifts, changes in housing construction
patterns, and deviations from expected assessment value trajectories.

First, our spatial analysis indicates that housing values in Edmonton did not move uni-
formly across the city. While properties within 5 km of the downtown core experienced
a dip in 2021 followed by a moderate recovery, areas located 10 km and beyond exhib-
ited assessment value trajectories that significantly outpaced the counterfactual forecasts
generated by our BVAR model. These findings are consistent with the “donut effect”
described by Ramani et al. (2024) and echo similar conclusions drawn by Delventhal
et al. (2022) in other urban contexts. The results suggest that the shift toward remote
work and changing housing preferences have accelerated the decentralization process,
with suburban and exurban areas emerging as key beneficiaries.

Second, the observed patterns in housing construction add another layer of nuance to
the discussion. Our data indicate that between 2018 and 2023, while new high-density
residential builds remained relatively steady, there was a notable spike in detached (low-
density) housing during the height of the pandemic. However, the subsequent rise in
interest rates in 2023 appears to have dampened low-density construction, even as high-
density projects continued at a constant pace, likely a reflection of longer planning hori-
zons and permitting challenges. These trends highlight the complex interplay between
market demand, economic policy, and the practical constraints of urban development.

The counterfactual analysis further reinforces the notion that the pandemic triggered a
structural change in housing dynamics. The BVAR-based counterfactual forecasts suggest
that, in the absence of COVID-19, housing values, especially in the mid and outer-ring
areas would have followed a more muted growth trajectory. The statistically significant
divergence between actual and projected values underscores the lasting impact of the
pandemic shock on market behavior.

From a policy perspective, these findings have several important implications. The rapid
appreciation in suburban and exurban areas may necessitate a rethinking of urban in-
frastructure investments. Enhanced transit networks, improved road connectivity, and
expanded public services in these regions could help manage the pressures of rapid growth
while preventing unchecked sprawl. Moreover, the observed shifts in housing construc-
tion call for policies that balance the demand for detached housing with the long-term
benefits of higher-density development, especially in light of affordability and sustain-
ability concerns. It is important to acknowledge certain limitations. Data sparsity in the
outermost distance bands could introduce heteroskedasticity that affects the precision of
our estimates.

Additionally, while the BVAR model provides a plausible counterfactual, the inherent
uncertainty in macroeconomic forecasting suggests that our results should be interpreted
with caution. Future research might incorporate additional variables such as employment
trends, transit usage, or household composition changes and extend the analysis to other
mid-sized cities to gain a broader perspective on post-pandemic urban restructuring.
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In summary, our analysis provides strong evidence that Edmonton has experienced a
pronounced “donut” effect, echoing the findings of Ramani et al. (2024). This spatial
divergence in assessment value dynamics suggests that policy makers should consider
rezoning measures to boost population density, as well as programs aimed at mitigating
rapid value escalations in suburban neighborhoods. However, it is important to recognize
that our study is confined to Edmonton, and these results may not necessarily extend to
other urban centers. Moreover, due to the absence of a strong counterfactual, attributing
causality solely to the impacts of COVID-19 remains challenging. Future research should
explore these dynamics in broader contexts and employ more rigorous counterfactual
strategies to better isolate pandemic effects.
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