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Abstract
Restrictions on housing supply have contributed to a rapid increase in home prices
and rents in many large cities. Incumbent homeowners may benefit financially
from rising prices, while renters are harmed. Incumbent residents may also resist
new local housing due to local congestion externalities. Supply restrictions are
often implemented by city councils at the behest of their constituents. We analyze city council bills from Toronto, Canada spanning 2009 to 2020. A machine
learning approach identifies bills related to housing supply. We link housing bills,
councillor voting behaviour and local demographic information. We find that
representing more homeowners causes a councillor to oppose more housing bills.
Councillors are significantly more likely to oppose large housing developments if
the project is within the boundaries of the ward they represent.
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Introduction

Under free-market conditions, new housing would be provided by private developers at a price equal to the cost of production. In practice, new housing is severely
constrained by local policies that explicitly limit increases in housing supply. Examples
of restrictive policies include minimum lot sizes, maximum building heights and local
zoning laws that preclude multifamily buildings. Implemented and maintained through
local governments at the behest of voters, limits on housing supply impede the spatial
mobility of workers, resulting in a significant loss of social welfare (Glaeser et al., 2005a;
Hsieh et al., 2015; Hsieh and Moretti, 2019; Turner et al., 2014).
Limiting housing supply may benefit incumbent homeowners by increasing the
price of their assets, while harming renters and prospective new buyers who must pay
higher housing prices than they would under looser supply constraints. We provide a
model that helps identify the political mechanism responsible for limiting the supply of
new housing. Using new data from the City of Toronto, we estimate the role of homeowner preferences in the behaviour of city councillors who control the supply of new
housing. We find that city councillors are less likely to support the construction of new
housing if their constituency is comprised of relatively more homeowners as compared
to renters. Additionally, we present evidence that councillors are specifically resistant
to new projects within their own ward. The second finding provides evidence that local
opposition to new local housing, often termed NIMBYism (Not In My Backyard-ism),
is a significant force in local housing supply decisions and the influence of NIMBYism
is evident in the actions of city councillors.
By measuring councillor voting behaviour and constituent demographics directly
we can empirically estimate the extent to which homeowners block new housing through
the power of their elected councillors. While there is an established correlation between
high home ownership and housing supply restrictions in the literature, the estimation of
a causal effect frequently suffers from potential omitted variable bias and past research
does not explicitly study the mechanisms linking homeowner opposition to eventual
blocking of new housing construction (Ahlfeldt, 2011; Ahlfeldt and Maennig, 2015;
Cheung and Meltzer, 2013; Dehring et al., 2008). Our approach of modeling the political
process explicitly allows us to trace a detailed chain of causation that starts from
homeowner opposition to housing and ends with city councillors casting votes to block
new housing. We exploit the redrawing of ward boundaries in the City of Toronto in
2018 as an important source of identifiable variation where the constituents faced by
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councillors changed significantly and abruptly.
Our analysis adds to a quickly growing literature on urban housing supply constraints. Hsieh and Moretti (2019) examined cities in the US and estimated that if
housing supply restrictions in the most productive cities were relaxed to the national
median, US GDP would increase by 9%. Duranton and Puga (2019) provided additional
evidence that restrictive zoning in the most productive locations hold back aggregate
national growth. In a study of Manhattan, Glaeser et al. (2005a) estimated that supply
regulations are responsible for 50% of the local cost of housing, and that regulation carries a heavy cost for national economic growth. Turner et al. (2014) looked across US
municipalities and quantified the extent of local supply restrictions. The authors found
that a one standard deviation increase in the extent of supply restrictions eliminates
one-third of the value of local land. Supply restrictions lower land value by preventing
the most productive land uses from occurring. Overall, there is significant evidence
that limits on housing supply generate substantial welfare costs.
Motivated by a call to better understand the relationship between home ownership
and housing supply (Glaeser et al., 2005b), this paper provides an explanation of the
political mechanisms that lead to new supply restrictions. A formal theoretical model
for politically generated housing supply restrictions has been proposed in Ortalo-Magné
and Prat (2014), and many papers have pointed to the role of local politics in limiting
the supply of new housing. Feinerman et al. (2004) provided a political model of land
use restrictions and argued that an inequitable division of housing wealth will result
in inequitable local planning decisions. Glaeser and Ward (2009) provided a detailed
examination of supply restrictions in the Boston area, finding that rising affluence in
some areas was accompanied by rising support for housing supply restrictions. Gyourko
et al. (2021) provided evidence from the Wharton Residential Land Use Regulation
Index, a survey of housing supply regulatory barriers, and showed exceedingly severe
regulations in many high priced markets. A retrospective literature review on the topic
of local land use controls and their price effects is provided in Gyourko and Molloy
(2015). The authors point to the growing evidence that politically generated supply
restrictions have real and large economic costs.
Two recent projects also examine the role of local politics in determining housing
supply in US cities. Mast (2020) uses survey data from across the US to examine how
municipal political structures impact overall housing production. The study finds that
municipalities that run elections on a neighborhood district basis produce less housing
than those that elect at large. A proposed mechanism is that local representatives
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have a strong incentive to oppose housing in their own district; an incentive which
disappears with the dissolution of electoral wards. Khan (2021) examines the politics
of new construction approvals across wards in Chicago and finds that towers are more
likely to be built at the boundaries between wards as this disperses the political power
of local homeowners.
Our research is also connected to a growing body of literature in urban political
science that attempts to understand the mechanisms of urban political representation,
such as Hankinson (2018), Moore and McGregor (2020), and Einstein et al. (2018,
2019). These studies generally conclude that new housing supply is restricted at the
request of politically active homeowners who are not representative of the larger neighbourhood population. Metcalf (2018) provided a good survey on major issues related to
building affordable housing in expensive cities. Solé-Ollé and Viladecans-Marsal (2013)
examined how political parties that control local governments could affect land use
regulations in Spain and found that left-wing party controlled governments tended to
release less land for development.
The public motivation to advocate for restrictive zoning is considered in Sinai and
Souleles (2013), who argue that home ownership hedges against the risk of moving
because there is likely to be a strong positive correlation between the sale price of a
household’s current house and the purchase price of the next. Taking an anti-NIMBY
position could risk decoupling ones own housing price from a comparable neighbourhood. Glaeser et al. (2005b) provides a number of explanations for increasingly restrictive zoning, including changing judicial tastes, increasing impact of residents’ groups,
decreasing ability of developers to influence local decision-makers, higher willingnessto-pay for natural amenities, and rising housing costs. Among these five reasons, they
point to the increasing impact of residents’ groups as the most important factor.
More broadly, this paper is related to the literature on the homevoter hypothesis, which states that homeowners vote in favor of initiatives perceived to increase,
and vote against those perceived to decrease, the value of their properties (Fischel,
2001). Homevoters, i.e. voters who are homeowners, benefit from local improvements
in location quality and are therefore likely to support initiatives that induce positive
amenities. Renters do not benefit from these capital gains. Ahlfeldt and Maennig
(2015) and Dehring et al. (2008) test the homevoter hypothesis directly by examining
public polls on large infrastructure projects and their results conform to the homevoter
hypothesis. Our study is different from theirs in that we directly examine the role of
city councillors in the political economy of housing supply. Councillors are the conduit
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of their consitituents’ preferences. Our study focuses on housing related projects and
aims to establish a direct link between homevoter opposition and the denial of new
housing permits.
The current study contributes to the literature in a number of important ways. We
provide the first direct estimates of local home ownership’s effect on councillor support
for new housing, including evidence of political NIMBYism. Using a machine learning
approach to categorize city council bills, we are able to generate a large, novel data set
on councillor voting behaviour. We also provide analysis from a locale, Toronto, which
has faced dramatically rising home prices and significant supply constraints (Petramala
and Clayton, 2020). Additionally, the empirical setting includes a redistricting event,
where the constituents faced by councillors change exogenously. By studying the same
councillor facing different constituencies, we are able to demonstrate not only homeowner preference over candidates, but the extent to which councillors change voting
behaviour to satisfy a changing constituency.
The paper will proceed as follows. Section 2 introduces the empirical setting.
Section 3 describes the data used. Section 4 provides the estimation methodology.
Section 5 discusses results and Section 6 concludes.

2

Empirical Setting

The City of Toronto contains 2.8 million residents, making it the largest municipality in Canada and the fourth largest in North America. Like many large, North
American cities, Toronto has undergone a period of sustained home price appreciation
over the recent years (Figure 1). In 2005, the benchmark price of a single family home
in the Toronto metropolitan area was $347,000 (CAD). By 2021 the price had increased
by 238% to $1,174,000. Over the same period, condominium prices increased by 199%.
Despite a period of dramatic price increases, the overall flow of new housing was essentially flat. In 2005, there were 42,000 new housing starts in the Toronto metropolitan
area (Figure 2). In 2020 there were 39,000 starts. The period also captures a significant
shift away from new single family housing and towards condominiums. Between 2005
and 2021, annual condominium starts increased by 76% while single family home starts
fell by 63%.
Jointly considering the recent price and quantity trends suggest that the supply
elasticity of new housing in Toronto is extremely low. The allowable level of new housing
supply is largely set by the Toronto City Council. Toronto operates under an electoral
4

Figure 1: Benchmark Home Price in Greater Toronto

Home values in Toronto have climbed dramatically between 2005 and 2021. Source: MLS
Seasonally Adjusted Housing Price Index.
Figure 2: Housing Starts in Greater Toronto

New housing starts have been flat overall and shifted from single family home constructions
to condominiums. Source: Canadian Mortgage and Housing Corporation.

system wherein councillors are directly elected from small jurisdictions, called wards,
which usually consist of neighbourhoods with similar characteristics. From 1998 to 2018
Toronto was divided into 44 wards, but in 2018 the wards were redrawn and reduced
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to 25. The ward boundaries are shown in Figure 3. After the redrawing of wards,
incumbent councillors were forced to compete for the limited council seats. The change
was imposed on Toronto by the provincial government as a cost saving measure. The
provincial bill to shrink the size of council was not introduced until July of 2018, partway through an active Toronto election campaign with the municipal election set for
October 22, 2018. Some councillors attempted to block the legislation. The Supreme
court of Canada decided in a 5-4 decision on October 1 that the redistricting measure
was valid under the province’s powers, allowing the new ward boundaries to be applicable for the election occurring three weeks later. The circumstances create a unique
situation where city councillors were confronted with a sudden and unexpected break in
the local electoral system, which provides an exogenous shock to a councillor’s political
incentives as they were confronted with a new set of constituents. Of the 44 councillors of the old wards, 19 were subsequently elected as councillors in a new ward. The
continuation of some old councillors serving in the new council allows us to observe the
same councillor’s voting behaviour under disparate exposure to homeowner and renter
constituencies. The redistricting provides additional statistical variation in councillor homeowner exposure, which allows us to better identify the effect of constituency
composition on councillor voting behaviour. Additionally, variation generated by the
redistricting allows us to isolate the idiosyncratic components of councillor behaviour
from effects that are caused by the ward itself, something that has not been possible in
prior literature.
Figure 3: City of Toronto Ward Boundaries

A. Pre 2018 Ward System

B. 2018 to Present Ward System

Panel A shows the boundaries of the 44 wards that comprised the Toronto ward system
from 1998 to 2018. Panel B shows the ward boundaries after the 2018 redrawing. In the
revised system the overall number of wards was reduced from 44 to 25.
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The planning process in the City of Toronto requires that any approval of new
development or changes to zoning regulations go through votes in the city council. One
councillor has exactly one vote, as does the mayor, who is elected at-large.
In our analysis we explore whether high home ownership wards opposed new local
housing more strongly than high renter wards. Figure 4 plots the correlation between
a ward’s home ownership rate and the number of new housing units permitted per
square kilometer, using data from 2009-2018 under the original 44 ward system. There
is a strong correlation between ownership and permitting. New housing is relatively
common in high renter wards and rare in high ownership wards. Wards with home
ownership rates below 50% had an average of 192 units permitted per square km over
the period, while wards with home ownership rates above 50% averaged only 51 units
permitted per square km. The finding provides some correlative evidence that, in
Toronto, new housing is being directed towards low home ownership wards.
Figure 4: New Units Permitted and Home Ownership Rate by Toronto Ward, 2009-2018

Each point represents one of the 44 wards that existed in Toronto. A fitted line is included.
A 10% increase in the local home ownership rate correlates with 47 fewer units permitted
per square kilometer. 21% of the variation in new unit permitting per unit area is explained
by the home ownership rate.

The majority of land in Toronto is zoned to only allow single-family housing. To
construct higher density housing, a developer typically needs to apply to the city for
a rezoning. When seeking a rezoning, developers in Toronto are typically compelled
to negotiate with city officials regarding the size and characteristics of a project. City
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officials may attempt to extract greater amounts of affordable housing or other civic
amenities from developers in exchange for allowing more units to be built. This type of
negotiation is explicitly allowed under Section 37 of Ontario’s Planning Act. So-called
Section-37 Projects often contain more affordable housing units than other developments. In our empirical analysis we examine heterogenous effects among projects that
had a Section-37 agreement.
The City of Toronto provides an ideal setting to examine our question for several
reasons: (1) Toronto has undergone a period of extreme home price appreciation over
the past couple of decades. The rising demand for housing has not been met with a
corresponding increase in housing supply, suggesting that regulatory factors are preventing a robust supply response; (2) The ward system, including the redrawing of
boundaries, provides a simple setting to model councillor incentives, (3) The City of
Toronto maintains complete public records of all bills put before council, extending
back to 2009, as well as the complete voting histories of councillors. The data sets are
available through the City of Toronto Open Data Portal. Electronic access to these
public data sets makes it feasible to analyze a large dataset of text through a machine
learning (ML) algorithm which we outline below.
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Data

To examine the influence of homeowners and NIMBYism in new housing construction, we will combine four unique data sets covering the City of Toronto from 2009 to
2020: (1) a database of the full text of all city council bills; (2) a full record of city
councillor voting history; (3) Canadian census data on local home ownership rates and
other demographic information at the ward level from the 2016 Canadian Census; and
(4) spatial information on ward boundaries through time.
The four datasets listed above are downloaded from the City of Toronto’s online
data resources. Council bill data covers every bill introduced in the Toronto city council.
Each bill is associated with a set of city council meeting minutes as well as the actual
bill documents. We scrape the full text of all bills from Toronto’s website. We filter
the list of city council bills to identify only those that pertain to the allocation of new
housing. To obtain this list, we have to identify housing-related bills from the full set of
bills. Across all bills, there were 8,244 bills and tens of thousands of pages of documents
associated with these bills.
Manually reading through all bills to identify housing-relevant items would be
8

prohibitively labor intensive. In particular, classifying housing-related bills into those
that support higher-density development and those that oppose requires professional
judgment from people who are familiar with urban planning processes in Toronto. This
consideration prohibits hiring a large number of research assistants to read the text.
For time efficiency and to limit potential human bias, we employed a machine learning
(ML) algorithm for textual analysis to classify the bills.
We proceed as follows: we first brake all documents into 96,000 “excerpts,” with
each excerpt containing a paragraph of text. We manually tagged 12,000 excerpts as
either “pro-housing”, “anti-housing” or “not housing relevant”. “Pro-housing” excerpts
propose either new housing or zoning changes to allow a higher density of housing.
“Anti-housing” excerpts prohibit development by proposing new zoning restrictions.
Common examples of anti-housing measures are more stringent restrictions on building
heights or proposals to enact local heritage preservation laws. “Not housing relevant”
excerpts contain no language related to housing. We use the manually tagged excerpts
to train a ML model,1 which then predicts which category the remainder of the text
excerpts fall in. The housing bills we identify cover both new building constructions
and upgrades to existing buildings, both of which have been shown to be important
components of new housing supply (Schuetz, 2020).
The ML approach uses a neural network algorithm, using the text of an individual
excerpt as an input observation, and outputs percentage probabilities that the excerpt
is pro-housing, anti-housing, or irrelevant. We partnered with a private firm who specialized in ML text classification to facilitate the tagging and execute the algorithm.
We aggregate this information to the bill level by flagging council bills that contained
at least one excerpt that was predicted to have at least a 10% chance of being housing
relevant. We identify 2,566 bills that meet this criteria. Subsequently, we manually
read through these 2,566 bills to check whether they in fact contained any housing
relevant measures. We identified 631 bills that contained specific housing measures,
while the remaining bills had no housing relevant language. 5% of the bills identified
as housing relevant did not include specific information on building characteristics and
1

We use a neural network approach, or specifically a Parallel Convolution Neural Network (CNN),
powered by the Ludwig library, which uses TensorFlow’s Neural Network estimation process. The
parallel CNN encoder is inspired by Yoon Kim’s Convolutional Neural Network for Sentence Classification (Kim, 2014). The overall model architecture falls under the Deep Learning umbrella (Honnibal,
2016; Minaee et al., 2021). We also ran the classification method with a Naive Bayes approach, using
a popular package called Scikit Learn, and arrived at very similar results. While the Naive Bayes
approach is significantly faster, the CNN approach is likely more accurate as it can model a richer set
of relationships in the data.
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were dropped from the data set. We use these 631 bills to populate our final data set.
In addition to classifying the housing bills as pro or anti-housing, we manually created
variables for each bill to capture particular characteristics of the proposed housing. In
particular, we create variables that capture the number of housing units in the proposed
project, the proposed height of the building in meters and whether the project was covered under Toronto’s Section-37 affordable housing program. We make use of these
variables to test for heterogeneous support across project types. The median height of
a proposed housing development in the final data set is 12 meters, the median number
of units proposed is four and 33.1% of proposed projects have a Section-37 agreement.
With the classified housing-related bills in hand, we match them with the city
council’s voting records (data set 2). The voting data contains unique identifiers for each
bill, allowing them to be linked to bill information. The voting decisions of councillors
on housing bills provide the dependent variable of our empirical model, which will be
discussed in Section 4.2. For 17% of potential votes, across our sample of 626 bills, the
councillor is marked as “Absent” in the data. We drop instances where the councillor
is marked as absent.
We structure our data set so an observation is at the bill-ward level. Every ward
has a representative who can vote on every bill. The final data set is a panel with 23,135
observations, spanning 631 bills, 69 unique wards and 78 unique councillors, spanning
January 2009 to November 2020.
We generate a variable that takes a value of one if the councillor voted to support
a new housing measure. For pro-housing bills, voting Yes indicates support for housing.
For “anti-housing” bills, voting No indicates support for housing.2 We observe votes on
several different types of motions. We differentiate between motions meant to advance
the bill and those meant to prevent the bill from advancing. Motions to “Adopt Item”
or “Adopt Item as Amended” are the simplest motions, which represent an up or down
vote on a final version of a bill. Similarly, motions to “Introduce Motion without
Notice” are meant to advance a new bill within council. Conversely, several types of
motions are meant to stop the bill from advancing towards becoming law, including
“Receive Item,” “Refer Item,” “Defer Item,” “Defer Item Indefinitely,” and “Withdraw
a Motion.” “Receiving” an item means that the Council acknowledges the bill but
chooses not to pursue further votes. “Referring” a bill means it is sent back to a lower
committee. We treat a vote in favor of these motions as a vote that opposes that
2

We treat voting in favour of a pro-housing bill the same as voting against an anti-housing bill.
Both of these votes are effectively a vote to support more housing.
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bill. We also observe motions to “waive referral,” which means the council is giving
permission for the bill to skip consideration by a committee. We interpret votes in
favor of waiving referrals as an indication the councilperson supports the bill. To avoid
double counting bills, we retain only one council vote per bill. We keep the final vote
that appears in the data. For example, if council voted to “Introduce a Motion without
Notice,” then voted down a motion to “Defer Item” and then voted to “Adopt Item,”
we retain only the vote to “Adopt Item.”
In the final data set, 91.9% of all councilperson votes are in favour of housing. Of
23,135 votes, 1,873 are in opposition to new housing. We attribute this high rate of
housing support to the process that precedes a bill coming up for a vote. If a councillor
expects a bill to fail, it is unlikely that the bill will be introduced to begin with.
To estimate the role of home ownership on councillors’ voting behaviour, we incorporate Canadian Census data on home ownership rates (data set 3). Ward level data
are computed from confidential Census data by the City of Toronto to reflect ward level
averages. We obtain separate data for both the old ward and new wards. Census data
is based on responses from the 2016 Canadian Census.3 The average home ownership
rate across observations is 54.1%, with a range of 29-83%. Other demographic characteristic data are also obtained from the ward level census data provided by the City of
Toronto. Table 1 summarizes the key variables in our data.
Table 1: Summary statistics

Variable
Mean
Vote in favour of housing
0.919
Homeowner percentage
0.541
Single person household share
0.303
Immigrant share
0.464
European
0.493
University ed. share
0.354
Labour force participation rate 0.646
Unemployment rate
0.053
Median household income (log) 11.099
Median age
39.538
N

Std. Dev.
0.273
0.121
0.098
0.121
0.198
0.138
0.057
0.007
0.168
3.067
23135

Min.
0
0.291
0.129
0.24
0.096
0.134
0.542
0.041
10.788
32

Max.
1
0.834
0.538
0.692
0.793
0.609
0.811
0.075
11.634
45.2

For all bills in the final data set we geocode the address of the proposed new
3

We elect not to incorporate 2011 Census data due to well documented inconsistencies that resulted
from the 2011 survey being optional.
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housing development and assign it to a ward (data set 4). Where a bill concerns
multiple locations we assign that bill to multiple wards.

4

Empirical Strategy

We first discuss the conceptual framework and causal relationship between home
ownership and councillors’ votes based on theoretical work in the literature. We use a
directed acyclic graph (DAG) to help us describe the various channels through which
home ownership can affect councillors’ votes on residential development. We then design
an estimating equation to reflect these channels and control for potential confounding
factors.

4.1

Conceptual Framework

Our conceptual framework is based on the implications of urban growth theories
in the literature, in particular, Ortalo-Magné and Prat (2014). Using an overlapping
generation model, Ortalo-Magné and Prat (2014) find that homeowners are more likely
to oppose urban expansion and development because new housing reduces future rent
faced by all residents, which in turn lowers the property value of homes that owners
have invested in. Furthermore, older people, regardless of their housing tenure status,
are more likely to be against development than other age groups because if they own
homes, they suffer more from drops in property values, and if they rent, they benefit less
from rent reductions due to a shorter time horizon. Glaeser et al. (2005b) also found
that the increasing political influence of homeowners’ groups was the most important
factor contributing to the growing restrictions on housing development in large cities.
The political influence of homeowners comes most directly from their ability to
vote for councillors of their wards. Even though renters can vote as well, studies have
shown that voter turnout for renters is lower than that for homeowners (Jiang, 2018).
Therefore, councillors, who are motivated by the prospect of their own re-election, are
more likely to cater to the needs of homeowners in their constituencies. Working in a
different direction, residential developers as well as renters can also lobby city councillors
to vote in favor of development. Renters, even though not as engaged in local politics
as homeowners, would benefit from new housing construction because increased supply
decreases rents. Developers, motivated by future housing sales, would also lobby local
politicians to approve development, particularly through campaign contributions.
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Taken together, these factors described above imply that as the proportion of
homeowners in a ward increases, the councillor of that ward is more likely to vote against
housing development. We will test for this relationship in our empirical analysis. The
DAG in Figure 5 spells out the channels through which home ownership causes negative
votes on housing development. Two channels are particularly notable: one is lobbying
the existing councillor to vote against residential development proposals; the other is
electing a new councillor whose idiosyncratic preferences towards development represent
homeowners’ values. Although councillors’ personal biases towards development are
unobserved, we use councillors fixed effects to control for them when trying to isolate
the partial effect of the homeowner lobbying on councillor votes.
Figure 5 shows a number of other confounding factors can also affect both home
ownership and councillors’ votes on development. For example, a ward having more
retirees could affect both home ownership and councillors’ votes, as older people are
more likely to own a home, more likely to vote in elections, and are more likely to oppose
development because they benefit much less from it. People with higher income are
likely to own homes and may oppose development because they prefer natural amenities
in their neighbourhoods (Glaeser et al., 2005b). In addition, unobserved agenda item
characteristics may also affect councillors’ votes, for instance, some agenda items may be
simply unpopular. As shown in the subsection below, we use agenda item fixed effects
to control for these unobservables, which increases the precision of our estimates.
Figure 5: Directed Acyclic Graph

The diagram outlines the connected causal paths that link a ward’s homeowner share with
the voting behaviour of a councillor.

The primary prediction of the model in the DAG is that councillors who are exposed
to a constituency of more homeowners will be less supportive of new housing. The size
of the overall effect will be proportional to the combined effect of homeowner lobbying
efforts and homeowner election influence. We will empirically test this prediction by
13

estimating the effect of renter/homeowner composition on councillor voting behaviour.
Voter resistance to new housing is likely higher when the proposed project is located
within the local area of a particular voter. For homeowners, the financial implications
of expanding housing supply will be larger if the new supply is a closer substitute for
their own house. Because housing characteristics are spatially correlated, and housing
in the same neighborhood have common local amenity characteristics, homeowners
may be more opposed to new housing locally than housing built elsewhere in the city.
Compounding this effect, to the extent that new local housing represents a congestion
externality for all current residents, local renters as well as homeowners might resist
new local housing. Resistance to new housing built locally but not generally is given the
shorthand NIMBYism. We test for NIMBYism by regressing councilor voting behavior
against a variable for whether the housing project being considered is physically located
within the councillor’s own ward, as described below.

4.2

Estimating Equation
The primary econometric model we will estimate is shown by Equation 1:
Vwb = β0 + β1 Hw + β2 Owb + θw + Ψb + εwb

(1)

Vwb is a dummy variable that takes a value of one if a councillor from a specific
ward (w) voted in favour of a particular housing bill (b). Hw is the share of the ward’s
residents who are homeowners. Owb is a dummy variable that takes a value of one if a
bill (b) concerns a housing project that is within ward w’s boundaries. θw is a vector
of ward level demographic control variables. We include controls for median household
income, share of the population with a university education, median age, labor force
participation rate, unemployment rate, share of the population that is of European
ancestry, share of the population who are immigrants and share of the households that
are single-person households. Ψb is a vector of bill fixed effects, which control for the
average support for the bill and also controls for any time variation in voting behaviour.
We have two parameters of interest, β1 and β2 . β1 captures the partial effect of the
home ownership rate on the probability the ward’s representative voted in favor of a
housing bill. β2 captures the partial effect of a project being within a councillor’s own
ward on the probability of councillor support.
We also estimate versions of the model where we control for councillor fixed effects
(Cwb ), shown by Equation 2. Councillor fixed effects absorb councillor level idiosyn14

cratic behaviour. Through the interpretation of the coefficients of councillor dummy
variables we can estimate the idiosyncratic disposition towards housing of each councillor. By controlling for councillor effects, we shutdown the causal mechanism that
connects homeowners and councillors through elections. Therefore, in Equation 2, β1
corresponds to only the causal effect that homeowners wield through the lobbying process, independent of the councillor’s idiosyncratic beliefs. If councillors are entirely
governed by their idiosyncratic beliefs we would expect β1 to equal zero in Equation 2.
Vwb = β0 + β1 Hw + β2 Owb + θw + Ψb + Cwb + εwb

5

(2)

Results

Table 2, columns 1-4 provide main regression results, with column 4 corresponding to the specification with a full set of control variables (Equation 1). Column 1
regresses a dummy variable for whether a councillor voted in support of new housing
against the share of the councillor’s constituents who are homeowners and includes bill
fixed effects. The estimate suggests that a 10 percentage point increase in the local
home ownership rate correlates with a significant 1.1 percentage point reduction in the
probability a councillor supports a housing bill. Column 2 estimates the correlation
between housing support and whether the proposed housing project is located within
a councillor’s own ward. The result is not statistically significant. Column 3 includes
both independent variables of interest in the same regression, which does not affect
point estimates significantly.
Column 4 includes a full set of control variables which can better isolate the causal
effects of interest by removing the effects of demographic differences that might jointly
impact councillor voting behaviour and the local home ownership rate. The home
ownership rate has a strong effect on the probability a councillor supports new housing
construction. We estimate that a 10% increase in the home ownership rate causes a 1.5
percentage point reduction in the probability a councillor supports a given housing bill.
As described in Section 3, 91.9% of votes cast on housing related bills were in support
of housing. Therefore, a 1.5 percentage point decrease in support probability translates
to a 19.0% increase in the likelihood of opposing a particular housing bill. We therefore
find a significant portion of the variation in councillor voting behaviour is tied to the
local home ownership rate.
For the own-ward effect, the point-estimate of column 4 suggests that councillors
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Table 2: Effect of Local Home Ownership on Councillor Support for New Housing

Model1
-0.114**
(0.011)

Homeowner percentage
Councillor’s own ward (dummy)

Model2

-0.005
(0.009)

Single person household share
Immigrant share
European
University ed. share
Labour force participation rate
Unemployment rate
Median household income (log)
Median age
Agenda item fixed effects
Councillor fixed effects
R2
N
Significance levels: ∗ : 5%
are shown in parenthesis.

Y
Y
N
N
0.612
0.609
23135
23135
∗∗ : 1%. Standard errors

Model3
-0.115**
(0.011)
-0.009
(0.009)

Model4
-0.154**
(0.020)
-0.014
(0.009)
-0.140**
(0.040)
-0.221**
(0.034)
-0.223**
(0.021)
0.061**
(0.023)
0.268**
(0.062)
-1.553**
(0.333)
-0.066**
(0.022)
0.002**
(0.001)
Y
Y
N
N
0.612
0.615
23135
23135
are clustered at the bill level and

are 1.4 percentage points less likely to support a housing bill if it is in their own ward,
rather than located elsewhere, though the effect is not statistically significant. Below we
explore the heterogeneity of own-ward effects based on project characteristics, finding
the average effect reported in Table 2 masks considerable heterogeneity across project
types.
The partial effects of ward level demographics shown in Table 2, column 4 are
difficult to interpret as they are conditional on controlling for the other demographics.
Table 3 provides simple bivariate regressions of the ward characteristics regressed on
the councillor’s support for housing. The results show that high rates of single-person
households, high rates of education, and high rates of labor force participation are all
correlated with support for housing by that ward’s councillor. High household income,
an older population and a higher share of ethnically European residents are correlated
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with less support for new housing. A high home ownership share is also highly correlated
with lower housing support in the bivariate regression. While only correlations, the
finding that older and richer neighborhoods resist housing more strongly is consistent
with past theory and qualitative research.
Table 3: Bivariate Regressions
Homeowner percentage

Model1
-0.113**
(0.015)

Single person household share

Model2

Model3

Model4

Model5

Model6

Model7

Model8

0.116**
(0.018)

Immigrant share

-0.016
(0.014)

European

-0.017*
(0.009)

University ed. share

0.052**
(0.012)

Labour force participation rate

0.120**
(0.029)

Unemployment rate

0.323
(0.255)

Median household income (log)

-0.048**
(0.010)

Median age
R2
N

Model9

0.002
23135

Significance levels: ∗ : 5%
are shown in parenthesis.

0.002
23135

0.000
23135

∗∗ : 1%.

0.000
23135

0.001
23135

0.001
23135

0.000
23135

0.001
23135

-0.004**
(0.001)
0.002
23135

Standard errors are clustered at the bill level and

Table 4 provides results that include councillor level fixed effects. Column 1
matches the main (Equation 1) specification for comparison. Column 2 adds councillor fixed effects, which corresponds to Equation 2. When councillor fixed effects are
included, all identifiable variation in the home ownership rate is generated by councillors who served as representatives of more than one ward. The redrawing of ward
boundaries during our study period provides important statistical variation in the constituency composition of councillors. In the 44 ward system, only two councillors represented more than one unique ward. In the 25 ward system we observe no instances
of a councillor representing more than one ward. We observe 19 councillors who served
in different wards across the two systems.
As discussed above, there are two mechanisms by which local homeowners may
influence councillor voting. First, homeowners might influence the type of councillor
who is elected; and second, homeowners may lobby the councillor while they are in office
in order to influence their voting behaviour. We find that when the same councillor
changes wards, and is exposed to more homeowners, they dramatically reduce their
support for housing. For a councillor who moves to a ward with 10% more homeowners,
17

we estimate they reduce their likelihood of voting in favor of a given housing bill by 17.5
percentage points. The result is likely driven by a compositional effect. In almost all
cases, in order to face a different set of constituents the councillor must have successfully
won office in a new ward after the redistricting event. These councillors were exposed to
a sudden, exogenous change in the characteristics of their constituencies. We interpret
the large coefficient estimate as a “survivor bias” wherein the councillors who were more
willing to change their position on housing were more likely to survive the redistricting,
which explains the apparently larger influence of homeowners among this subset of
councillors. The result provides strong evidence that councillors are willing to shift
their position on housing when confronted by different voter preferences.
Table 4: Effect of Local Home Ownership on Councillor Support for New Housing: Councillor Fixed Effects

Homeowner percentage
Councillor’s own ward (dummy)
Single person household share
Immigrant share
European
University ed. share
Labour force participation rate
Unemployment rate
Median household income (log)
Median age
Agenda item fixed effects
Councillor fixed effects
R2
N
Significance levels: ∗ : 5%
are shown in parenthesis.

∗∗ : 1%.

Model1
Model2
-0.154**
-1.745**
(0.020)
(0.601)
-0.014
-0.017*
(0.009)
(0.008)
-0.140**
1.860**
(0.040)
(0.697)
-0.221**
2.481**
(0.034)
(0.711)
-0.223**
0.225
(0.021)
(0.205)
0.061**
-1.171*
(0.023)
(0.466)
0.268**
-1.789**
(0.062)
(0.587)
-1.553**
-1.885
(0.333)
(1.758)
-0.066**
1.988**
(0.022)
(0.668)
0.002**
-0.016
(0.001)
(0.009)
Y
Y
N
Y
0.615
0.671
23135
23135
Standard errors are clustered at the bill level and

From the text of bills we are able to recover project characteristics and test for
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heterogeneous responses across different project types. Table 5 shows the correlation
between several project characteristics and the probability a councillor voted in favor
of the project. We find that average project support does not vary significantly based
on the size of the project, as measured by total proposed units or building height, or
based on whether the project has a Section-37 agreement.
Table 5: Correlation of Project Characteristics and Council Member Support

Number of units in project (log)

Model1
-0.001
(0.001)

Building height (log meters)

Model3

0.003
(0.002)

Section 37 project
R2
N
Significance levels: ∗ : 5%
are shown in parenthesis.

Model2

∗∗ : 1%.

-0.004
(0.004)
0.000
0.000
0.000
23135
23135
23135
Standard errors are clustered at the bill level and

We now investigate whether larger projects are more or less likely to be supported
by councillors if they are physically located in that councillor’s ward. Table 6 provides
results from regressions that correspond to Equation 1 but also include an interaction
term between a project characteristic and the dummy variable for the project being
within the councillor’s ward. Bill level fixed effects absorb the level effect of the project
characteristics on support. Column 1 interacts the own-ward dummy variable with the
proposed project’s height, in logged meters. We find that taller buildings cause the
councillor who represents that ward to be significantly less likely to vote in favor of
the bill. We find that councillors are actually more supportive of housing in their own
ward than elsewhere, as long as the project height is under 14 meters. As the proposed
project gains height above 14 meters, councillors become increasingly resistant to the
project being located in their ward. For example, a councillor is 1.3 percentage points
less likely to support a 20 meter building in their own ward than they would be to
support the same building built elsewhere. A councillor is 6.8 percentage points less
likely to vote in favor of a 100 meter tower in their own ward relative to the same tower
built elsewhere. The estimates identify a NIMBY effect, wherein councillors are more
supportive high-density housing if it is built outside of their own neighborhood.
In column 2, we find a similar effect when looking at the number of units proposed
in the project. Councillors prefer a project to be in their own ward if the project is seven
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or fewer units. For projects greater than seven units, the councillor increasingly opposes
local construction. For a proposed 100 unit project, a councillor is 4.6 percentage points
less likely to vote in favor if the project is in their ward than if the same project is located
elsewhere.
Finally, Table 6 tests for own-ward effects of Section-37 projects. For the average non-Section-37 project, we find councillors are just as likely to support a project
regardless of whether it is located in their own ward. However, councillors generally
resist having a Section-37 project in their own ward, with the probability of support
declining by 4.3 percentage points. The finding is very consistent with descriptions of
affordable housing supply barriers that focus on NIMBY opposition, wherein new affordable housing experiences fierce local opposition. However, Section-37 projects also
tend to be larger, suggesting Section-37 resistance may be due to resisting large local
developments generally.
Table 6: Interaction of Project Characteristic with Support of Local Council Member

Homeowner percentage
Councillor’s own ward (dummy)
Councillor’s own ward (dummy) x
Building height (log)

Model1
-0.155**
(0.020)
0.089**
(0.020)

Standard control variables
Agenda item fixed effects
Councillor fixed effects
R2
N
Significance levels: ∗ : 5%
are shown in parenthesis.

∗∗ : 1%.

Model3
-0.154**
(0.020)
0.001
(0.009)

-0.034**
(0.008)

Councillor’s own ward (dummy) x
Number of units in project (log)
Councillor’s own ward (dummy) x
Section 37 project (dummy)

Model2
-0.156**
(0.020)
0.037**
(0.006)

-0.018**
(0.004)
-0.043*
(0.020)
Y
Y
Y
Y
Y
Y
N
N
N
0.616
0.616
0.616
23135
23135
23135
Standard errors are clustered at the bill level and

Table 6 indicates that large projects face stronger local opposition. According to
the financial incentives facing homeowners and renters discussed in our model, homeowners should be more resistant to new local development relative to renters. In Tables
7 and 8 we show split-sample results based on the local home ownership rate. The sam20

ple is split at the median home ownership rate (54.1%) and Table 7 provides results for
wards above the median rate and Table 8 provides results for wards below the median
rate.
Table 7: Interaction of Project Characteristic with Support of Local Council Member:
High Home Ownership Wards

Homeowner percentage
Councillor’s own ward (dummy)
Councillor’s own ward (dummy) x
Building height (log)

Model1
-0.312**
(0.035)
0.153**
(0.057)

Standard control variables
Agenda item fixed effects
Councillor fixed effects
R2
N
Significance levels: ∗ : 5%
are shown in parenthesis.

∗∗ : 1%.

Model3
-0.305**
(0.035)
0.005
(0.013)

-0.053*
(0.024)

Councillor’s own ward (dummy) x
Number of units in project (log)
Councillor’s own ward (dummy) x
Section 37 project (dummy)

Model2
-0.313**
(0.035)
0.049**
(0.009)

-0.019*
(0.008)
0.012
(0.036)
Y
Y
Y
Y
Y
Y
N
N
N
0.536
0.536
0.536
11951
11951
11951
Standard errors are clustered at the bill level and

Comparison of results from Tables 7 and 8 suggest the local resistance to large
projects are driven by wards with above median home ownership rates. NIMBY resistance to larger projects are significantly stronger in wards with high rates of home
ownership. Interestingly, we find resistance to Section-37 projects are stronger in high
renter wards.
In Table 7, column 1 we estimate that councillors in high home ownership wards
strongly support short buildings coming to their ward. A councillor in a high ownership
ward is 3.1 percentage points more likely to support a 10 meter tall project in their ward
than they would be to support that project elsewhere. However, they are 9.1 percentage
points less likely to support a 100 meter tower in their own ward than elsewhere. The
finding is consistent with councillors of high home ownership wards hoping to approve
projects that will lock-in low or mid density land use. Column 2 shows a similar result
when using a project’s unit count to capture size.
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Table 8: Interaction of Project Characteristic with Support of Local Council Member:
Low Home Ownership Wards

Homeowner percentage
Councillor’s own ward (dummy)
Councillor’s own ward (dummy) x
Building height (log)

Model1
0.090**
(0.032)
0.025
(0.026)

Standard control variables
Agenda item fixed effects
Councillor fixed effects
R2
N
Significance levels: ∗ : 5%
are shown in parenthesis.

∗∗ : 1%.

Model3
0.091**
(0.032)
-0.004
(0.013)

-0.017
(0.009)

Councillor’s own ward (dummy) x
Number of units in project (log)
Councillor’s own ward (dummy) x
Section 37 project (dummy)

Model2
0.092**
(0.032)
0.021*
(0.011)

-0.015**
(0.004)
-0.057*
(0.026)
Y
Y
Y
Y
Y
Y
N
N
N
0.791
0.791
0.791
11184
11184
11184
Standard errors are clustered at the bill level and

Our empirical strategy allows us to estimate the relative position of specific Toronto
councillors on their support for housing. The coefficients on the councillor dummy variables are estimated from equation 2 are interpretable as the partial effect of a particular
councillor’s idiosyncratic behaviour in terms of support for housing bills relative to an
omitted councillor. To avoid a dummy variable trap, we omit a dummy variable for the
councillor who voted on the fewest items across the study period (Councillor Adam Giambrone). Because ward demographics are controlled for in Equation 2, the estimates
represent the councillors’ disposition towards housing holding constant the demographics of their constituents. Figure 6 orders all councillors who voted across the study
period from the least supportive of housing to the most supportive. Observations to
the left of the zero line represent councillors whose idiosyncratic support for housing
was less than Councillor Giambrone and those to the right are more supportive.
In Figure 7 we graph the unconditional effects of councillors. The partial effects
are calculated using Equation 2, but omitting local demographics. Figure 6 can be
interpreted as how far the councillor pulled the voting behaviour of their ward in a
particular direction, while Figure 7 better captures the inherent disposition of that
22

Figure 6: Idiosyncratic Councillor Effects, Conditional on Constituent Characteristics

The partial effects of councillor dummy variables, generated by Equation 2 including ward
demographic controls, are plotted here. More negative coefficients suggest the councillor
was more idiosyncratically opposed to housing, conditional on the demographics of their
constituents.
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councillor towards housing.
Figure 7: Idiosyncratic Councillor Effects, Unconditional

The partial effects of councillor dummy variables, generated by Equation 2 but omitting ward
demographic controls, are plotted here. More negative coefficients suggest the councillor was
more idiosyncratically opposed to housing.

Conditional on ward characteristics, we estimate Councillor Rob Ford had the
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strongest idiosyncratic opposition to new housing (Figure 6), he also displayed the
second strongest idiosyncratic opposition without controlling for his constituent characteristics (Figure 7). After Rob Ford was a councillor he successfully ran for mayor,
campaigning as a populist and maintaining the base of his support from suburban,
single-family home communities. Also among the councillors who are estimated to most
strongly oppose housing are Doug Ford (brother to Rob) and Michael Ford (nephew to
Rob), who formed an informal political coalition. Overall, the ranking of councillors produced by the methodology aligns closely to our expectations regarding how supportive
particular councillors were to constructing new housing. The regression methodology
of including bill level fixed effects allows councillors to be directly compared in their
support for housing even though they may have voted on a different set of bills during
their tenure.

6

Conclusion

Constraints on new housing impose significant costs on society (Glaeser et al.,
2005a; Hsieh et al., 2015; Hsieh and Moretti, 2019; Turner et al., 2014). Local constraints are enacted by elected officials under pressure from voters. Using a machine
learning generated data set covering housing bills that came before the Toronto City
Council between 2009 and 2020, we estimate the role of local home ownership and NIMBYism on councillor voting behaviour. We find that councillors who face a constituency
of more homeowners rather than renters are significantly more likely to oppose the construction of new housing. We directly estimate a NIMBYism effect by testing whether
councillors are more likely to block housing if it is in their own ward. Local housing
may carry local disamenities in terms of congestion, and may impose a stronger negative effect on local housing values than elsewhere in the city. We find strong evidence
that councillors are more resistant of large scale housing development if it is located in
their own ward. We find this NIMBY effect is stronger in wards with a high homeowner
share.
Fully understanding the political mechanisms that limit housing supply will be
important to informing policy that seeks to expand housing supply towards a more
socially optimal level. Restricting the supply of new housing imparts large negative
externalities on renters, and future homeowners who are underrepresented in the local political process. Therefore, pushing housing supply decisions up to the regional,
provincial or federal level would allow for these external costs to be better accounted for
25

and would result in a reduced ability of local homeowners to constrain housing supply.
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