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Abstract

Does relaxing zoning regulations increase affordable housing or simply trigger the

building of new luxury units? This paper exploits a rule-based relaxation of the regu-

latory cap on building height and floorspace, the Floor Area Ratio (FAR), to answer this

question in Mumbai, India. Leveraging granular panel data and exploiting variation in

time and space, we find that the reform increased housing supply in treated areas by 28%,

implying an elasticity of housing supply to the FAR of 1.59. The FAR relaxation increases

the scale of development, resulting in higher investment in shared amenity space within

the building. This increased public good provision facilitates an 18% decline in unit sizes,

leading to a 29% decrease in apartment prices that allows lower-income households to

access housing. We develop a structural model of housing supply and demand that incor-

porates the provision of amenity floorspace and shows that after the relaxation, average

home buyer incomes are 3.18% lower. We use the estimated model to show that a further

5% rule-based relaxation would amplify the scale economies and increase the affordability

gains from deregulation. Taken together, our results show that concentrating FAR relax-

ation can improve affordability.
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1 Introduction

Does the relaxation of zoning regulation lead to a substantial increase in housing units and
reduce prices, or does it trigger construction of a few large units catering to high-income buy-
ers? With over 2.5 billion people predicted to move into cities by 2050, urban housing supply
across the world continues to be constrained by stringent density regulations (United Nations,
2018). The predominant density regulation, Floor Area Ratio (FAR), limits the floorspace that
can be supplied on a given unit of land.1 Advocates of relaxing FAR constraints posit that
these regulations impede affordable housing provision and, thus, a relaxation would lead to
increased housing for lower-income households (Glaeser et al., 2005a,b; Katz and Rosen, 1987;
Quigley and Raphael, 2004, 2005). Opponents argue that a relaxation would only increase the
supply of a few large, higher-quality luxury units and is unlikely to enhance housing afford-
ability (Rodríguez-Pose and Storper, 2020).2

Our paper overcomes three key challenges. First, there are few examples of large-scale
deregulation policies in developing country cities, which face the largest need for new hous-
ing.3 Second, while there is an existing literature showing density regulations affect housing
supply, determining what kind of units are constructed requires more granular housing data.
Reliable data of that form is especially hard to come by in developing country cities. Last,
such deregulation policies may have general equilibrium effects across space, necessitating a
model.

This paper exploits uniquely detailed housing market data before and after a 2018 deregu-
lation in Mumbai to understand its effects on housing affordability.4 The deregulation relaxed
the city’s FAR, increasing the permitted floorspace on parcels by 10–50%, generating spatial
and temporal variation in the degree of relaxation. Using a differences-in-differences (DID)
design, we document three results. First, we show evidence of a large supply response: a 1%
relaxation in FAR results in a 1.59% increase in the number of units on average. Second, the
FAR relaxation induces scale effects in multifamily developments, previously undocumented
in the literature. As the scale of the development increases, developers shift the balance from
private space to shared space, constructing smaller units that have access to more within-
building amenities (such as play areas for children and gyms). Third, this increase in supply
and reduction in unit size increases housing affordability. Apartment prices decline by 29%,

1Bertaud and Brueckner (2005), Brueckner et al. (2017), and Brueckner and Singh (2020) document the pres-
ence and stringency of FARs in India, China and the US, respectively.

2Rodríguez-Pose and Storper (2020) argue that "changes in zoning are unlikely to improve affordability for
lower-income households ... [but] would, however, increase gentrification within metropolitan areas and would
not appreciably decrease income inequality."

3A notable exception is Anagol et al. (2023), which estimates the effects of deregulation on housing supply in
Brazil.

4Mumbai is the largest city in India, with over 12 million residents, and accounts for over 6% of national GDP,
making its economy and population larger than those of many countries (McKinsey, 2010).
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improving housing access for lower-income households. In the second part of the paper, we
develop a structural model to understand how the deregulation changes housing character-
istics by increasing the scale of development and draws in households at different income
levels. Our counterfactuals evaluate alternate deregulation regimes to highlight the economic
relevance of these scale effects and inform policy design.

We exploit the 2018 FAR relaxation in Mumbai, which provides a natural experiment to
quantify the effects of such a deregulation in a highly constrained city. Mumbai’s stringent
FAR limits, which are much lower than those of comparable megacities, are often criticized for
causing housing unaffordability (Bertaud, 2004).5 The relaxation in 2018 linked a parcel’s FAR
to the width of its bordering road. Parcels on roads wider than 12 meters received progressive
increases in FAR, while those on narrower roads remained ineligible for the relaxation. Our
reduced-form specification uses a DID design to compare developments built between 2014
and 2022 on wider roads with FAR relaxation with those on narrower roads that remained
ineligible.

We overcome the data challenge by combining three datasets. We compile administrative
data on the universe of residential permit applications in Mumbai for the period 2014 to 2021.
Building plans filed with these permits contain detailed information on the characteristics of
the housing to be constructed. We georeference each permit application and obtain unit-level
data on sales prices from transaction records for the developments. Last, we link our hous-
ing data to the socioeconomic characteristics of home buyers using mortgage applications
submitted to a large Indian bank.

The FAR relaxation results in a significant supply response, driven by less expensive,
smaller housing units. Developers fully utilize the FAR relaxation, increasing the average
number of apartments in each treated multifamily development by 28% relative to the con-
trol.6 The FAR relaxation creates scale effects, prompting an increase in the within-building
amenity floorspace shared by all apartments and an 18% decline in apartment sizes in treated
developments. The increased supply and smaller units lead to a 29% relative reduction in
apartment prices and a 25% decline in the average income of buyers.

In the second part of the paper, we develop and estimate a discrete model of housing
demand and supply. The model serves two purposes. First, relaxing FAR and increasing
housing supply on some parcels can lead to a market-wide decline in prices and compete
with neighborhoods that receive a lower relaxation. The model allows us to quantify these
spillover effects within and across locations, which are not identified in the reduced-form
analysis. Second, our reduced-form price estimates capture changes in both apartment size
and within-building amenities. However, as the FAR relaxation increases the scale of devel-

5In Mumbai, the context studied in this paper, the FAR was capped at 2.7 for all residential developments,
while similarly populated cities have ratios at least three times as high.

6The relaxation results in a 0.7% aggregate increase in the housing stock added to the city each year.
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opment, it changes the relative returns to providing within-building amenities. The model
introduces a hedonic structure to apartment prices, allowing us to assess the economic rele-
vance of scale effects and evaluate counterfactual reforms.

The core economics of the model stem from the provision of within-building amenity
space, a public good with a fixed cost of supply but with returns from all households in the
development. Our model allows for two income groups with distinct preferences for housing
and within-building amenities. This leads to residential developments segmented by income.
Perfectly competitive developers, constrained by the FAR, explicitly trade off residential and
within-building amenity floorspace. Developers choose which income group to develop for
in each location, and households select a location to move to. Housing characteristics and the
share of housing for each income group are determined in equilibrium. Dividing a building
into more units allows the cost of amenities to be spread over more units. This facilitates a
decline in the housing size, the extent of which depends on the increase in land rents.

We estimate the model using simulated method of moments, leveraging two sources of
variation: within-neighborhood variation in FAR from the policy reform and cross-neighborhood
variation in the distribution of parcels on wide roads. Within a neighborhood, the FAR relax-
ation changes land rents and the housing characteristics supplied. Across neighborhoods, the
share of parcels receiving FAR relaxation correlates with the changes in land rents, housing
supply and the decline in prices.

Our model allows us to quantify the aggregate affordability impacts of rule-based deregu-
lation. Our preference estimates show that low income households have a higher willingness
to pay for shared amenity space. Consequently, the increased amenity space and smaller
units attract more low income households to move in. We find that the average income of a
household moving into new housing is 3.18% lower after the deregulation.

To highlight the economic significance of scale effects, we assess two counterfactual sce-
narios with direct policy relevance. A first scenario concentrates FAR increases, by relaxing
FAR an additional 5% for treated parcels. This leads to more small housing with more amenity
space. Given household preferences, the average income of a home-buyer declines by a fur-
ther 0.05 pp. A second scenario generates an equivalent increase in floorspace, but by relax-
ing the FAR on control parcels. This mutes the scale effects, as treated and control parcels see
lower increases in rents, leading to a smaller supply effect. The housing constructed is larger,
with less amenity space, and draws in more higher-income households. Average buyer in-
come increases by 0.04 pp from the baseline scenario. Our results show that concentrating
FAR relaxation by governments could draw in more lower-income households due to the
presence of scale effects.

Our paper contributes to three strands of literature. First, we contribute to a body of
work that examines the impact of land-use regulations on housing supply and affordability.
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This literature has primarily used cross-sectional variation in zoning regulations to quantify
their impact on affordability and welfare (Brueckner and Sridhar, 2012; Quigley and Raphael,
2005; Turner et al., 2014).7,8 More recent work has used within-city deregulation policies to
examine their impact on housing supply and prices (Anagol et al., 2023; Manville et al., 2022;
Peng, 2022).9 We build on Anagol et al. (2023) in two ways. First, our data allow us to study
the margins of response among developers and identify the characteristics of housing units
constructed. By linking developments to transaction prices and buyer income, we directly
measure effects on housing affordability. Second, our model accounts for linkages within
neighborhoods and matches the reduced form moments directly via indirect inference.

Second, our study contributes to a small but growing literature that highlights how land
use regulations can limit income convergence across different geographical areas, a phe-
nomenon largely studied in the US (Ganong and Shoag, 2017; Hsieh and Moretti, 2019; Kulka,
2019; Trounstine, 2020). We link housing developments to novel data on buyer characteris-
tics and document that deregulation increases affordability in a developing country setting.
Increasing FAR limits expands the scale of development, yielding smaller units which draw
in more lower-income households. Our counterfactuals show that targeted FAR deregulation
could amplify these scale effects and increase affordability gains from such policies.

Finally, we contribute to a small but growing body of work examining housing markets in
India. The existing literature has examined the impact of FAR regulations in India (Bertaud
and Brueckner, 2005; Brueckner and Sridhar, 2012; Duranton et al., 2015; Harari, 2020) and
other policy levers (Gandhi et al., 2022, 2021; Gechter and Tsivanidis, 2023; Kumar, 2021) to
reduce the housing demand–supply gap that they induce. We add to this literature by using
a natural experiment to analyze the impacts of the deregulation on the housing market in
Mumbai and quantify its effects on affordability. However, our results also have implications
for other highly constrained cities in India and across the world.

The rest of the paper proceeds as follows. Section 2 describes the regulatory framework
in Mumbai and the policy reform. Section 3 outlines the data sources, and section 4 discusses
the empirical strategy and results. Section 5 provides heterogeneity analysis and robustness
checks. Section 6 describes the structural model of housing demand and supply, and section
7 outlines the model’s policy implications. Section 8 concludes.

7For a literature review, see Gyourko and Molloy (2015).
8Research has shown that land use regulations affect housing supply elasticities in the US (Baum-Snow, 2023;

Baum-Snow and Han, 2023; Saiz, 2010). Duranton and Puga (forthcoming) show that cities that have stringent
regulations have a large wedge between residential price and replacement cost at the periphery.

9Büchler and Lutz (2021); Greenaway-McGrevy and Phillips (2023) also study zoning deregulation in Zurich
and Auckland, respectively, documenting supply increases but a limited price response.
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2 Background and Policy Reform

Mumbai has one of the most stringent density regulations in the world. Floor area ratios,
introduced in the city in their current form in 1964, govern how much housing floorspace
can be supplied on a parcel. Prior to 2018, Mumbai’s FAR was capped at 2.7 for all residential
developments, while similarly populated cities have FARs some three times as high.10 In 2018,
the city relaxed its FAR, intending to spur new supply of residential floorspace and housing
to accommodate its growing population. This paper utilizes this FAR relaxation to study the
implications of zoning regulations for housing affordability in a developing-country city.

2.1 Origins of Zoning Regulations in Mumbai

Density regulations in Mumbai were established during the late 18th and early 19th centuries
to address public health concerns related to overcrowding, inadequate light and air circula-
tion, and poor drainage (Beverley, 2011; Dossal et al., 1991; Kidambi, 2004). As new building
technologies emerged, the 1964 development plan introduced the more flexible floor area ra-
tio building regulation. FAR limits varied across different city locations and were eventually
capped in the 1991 and 2008 reforms at 2.7. The FAR limits not only control urban density but
also serve as a government revenue source.

Mumbai’s stringent density regulations can be traced to the Bombay Improvement Trust,
which implemented a regulatory regime that proved too expensive for the city’s residents and
exacerbated overcrowding (Issar, 2017). The Trust had been created following the bubonic
plague outbreak in 1896 to improve conditions and dedensify the city. However, its stringent
regulations on ground coverage, height and light angle limited housing development in the
city. This resulted in high prices preventing 30 percent of the population from finding accom-
modation in the new housing built by the trust, and intensified overcrowding elsewhere in
the city (Issar, 2017).

Post Independence in 1947, the introduction of new building technologies marked by a
need for more flexible regulation, and the FAR was introduced in the city’s first development
plan in 1964.11 The FAR was seen as a more flexible regulation than the previous regime
since it specified only the total floorspace that could be constructed on a given plot area.
This provided developers and architects adequate flexibility to design new buildings (Phatak,
2000). The 1964 plan set varying FAR limits for different areas in Mumbai commensurate with
infrastructure provision in the areas.12

10The FARs for cities with similar population density areas, such as midtown Manhattan and Chicago, are 10
and 12, respectively. Singapore and Hong Kong, island cities facing similar geographic constraints, have FARs
of 8 and 10.

11New building technologies included reinforced concrete and high-speed lifts.
12The central business district of Nariman Point was allowed an FAR of 4.5, while dense areas such as
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The 1991 development plan altered the FAR regulations to allow the municipal govern-
ment to incentivize developers to create infrastructure and redevelop slums. The plan stipu-
lated FARs of 1.33 and 1 as the free “basic” FAR allowances in the city and its suburbs, respec-
tively. While the allowance for the suburb remained unchanged, the FAR in the city declined.
This created a scarcity of building rights, which was exploited by the state to provide infras-
tructure. The local government also introduced the use of transferable development rights
(TDRs) in 1991, which provided developers an incremental FAR for rehabilitating slums and
providing land to the state for construction of new roads, schools, hospitals, etc. Using TDRs,
developers could attain an FAR of up to 2 in the city and suburbs. In 2008, the local govern-
ment introduced a higher FAR limit and a new instrument that would allow it to monetize
FAR (Gandhi and Phatak, 2016). Developers could directly purchase an FAR allowance from
the state at 50% of the circle rate for housing. This “premium” FAR could be used to extend
the limit by 35% over the FAR limit with TDRs. This implied that the FAR limit could be
extended to 2.7 for the city and the suburbs using both the premium FAR and the TDR.

2.2 The 2018 Development Plan and FAR Deregulation

The new development plan implemented in 2018 relaxed the FAR limit. While the relaxation
aimed to reduce housing prices in the market, early drafts of the plan made public in 2015
were met with extensive public criticism.13 The plan in its current form was released in May
2016.14

The development plan linked the FAR on each parcel to the width of the road it abuts,
leading to progressive FAR relaxation. Similarly to the regulations established in the colonial
period, this change responded to the rationale that wider roads allow infrastructure that is
necessary for higher density: access for fire brigades, water, sewage and sunlight.15 Wider
roads are also less likely to face traffic congestion as density increases. Developments along
roads wider than 12 meters received up to 10–50% relaxation in their FARs, while those along
roads narrower than 9 meters saw a slight FAR decrease and those along roads with widths
between 9 and 12 meters were unaffected. Details of the relaxation for each road width cate-

Kalbadevi and Girgaon had an FAR of 1.66. Areas at the periphery of the city, such as Worli, Dadar and Sion,
were assigned an FAR of 1.33. This was perhaps with a view to permitting one additional floor where buildings
were constructed according to colonial rules, which allowed for one-third ground coverage and three stories (an
implicit FAR of 1). The city of Mumbai received higher FAR limits than its suburbs, where an FAR of 1 was
adopted.

13"What Went Wrong with the Mumbai Development Plan? I," Moneylife, accessed May 8, 2023,
https://www.moneylife.in/article/what-went-wrong-with-the-mumbai-development-plan-i/41463.html

14"Mumbai Development Plan 2034: Govt Makes 2,300 Changes in Draft," The Indian Express, April 21, 2018, ac-
cessed May 8, 2023, https://indianexpress.com/article/cities/mumbai/mumbai-development-plan-2034-govt-
makes-2300-changes-in-draft-5151944/.

15The linking of building heights to road-width to ensure that buildings received enough light and ventilation
can be traced to the by-laws of the Bombay Improvement Trust (Issar, 2017).
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gory are in Table 1.16

The initial draft of the plan, made public in 2015, had proposed a minimum FAR of 2.5
and a maximum of 8 in crowded transit corridors. The public criticism of this substantial
increase was two-fold: that the FAR relaxation would put an excessive burden on the city’s
overwhelmed infrastructure and that it would not promote affordable housing.17 Recent ex-
perience with the redevelopment of the Mumbai mills had fostered a belief that FAR relax-
ation would lead to construction of luxury developments and would raise prices (Gechter and
Tsivanidis, 2023).18

While the final plan was made public in May 2016 and approved in 2017, its overhaul from
the first draft in 2015 might have generated some uncertainty regarding its final implemen-
tation. We see some evidence of developers’ having anticipated projects which would have
received slight FAR reductions in Figure B.3.19

3 Data

To assess whether developers utilized the higher FAR limits and how this altered the city’s
housing supply and prices, we construct three unique datasets. We combine administrative
data on the universe of permit applications in Mumbai with detailed unit-level data on sales
prices from transaction records and mortgage applications.

3.1 Housing Supply and Permit Applications

First, we compile the universe of permit applications filed with the Municipal Corporation of
Greater Mumbai (MCGM) from 2014 to 2022. This allows us to measure whether developers
make use of the relaxed FAR limits and how this translates into the number of new housing
units supplied.

The permit applications allow us to track the construction of residential developments
in Mumbai at a granular level. Each housing project is required to file for a permit with
the MCGM, laying out the floor plan and details about the project, before construction can
commence. Each permit application contains the project location, identified by a Chain and
Triangulation Survey (CTS) number, and the width of the road that the parcel abuts. Each

16The FAR relaxation was operationalized through increased TDRs and premium FAR allowances, not through
higher “free” FARs. The “free” FAR allowances remained constant at 1 and 1.33 for the city and suburbs. How-
ever, as shown in Figure 1, developers fully used all sources of FAR allowances before and after the reform.

17The plan was particularly heavily criticized by civil society and nongovernmental organizations (Baitsch
and Bhide, 2022).

18"DP 2034: Architect Reacts to Backlash, Says Not Designed to Contain Densities," The Indian Express, April
27, 2018, accessed May 8, 2023, https://indianexpress.com/article/cities/mumbai/dp-2034-architect-reacts-to-
backlash-says-not-designed-to-contain-densities/.

19We show the robustness of the results to dropping developments receiving FAR reductions in Table H.7.
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application is also required to file a layout plan that outlines the built FAR of the project, the
area of the plot being developed, total residential and public (nonresidential) floorspace, and
the number of units in the project. The public floorspace is used for the provision of amenities
in the residential development. We digitize each of these permit applications and geolocate
them using the CTS number.20

The permit applications measure housing supply and characteristics of the housing con-
structed. Our measure of housing supply is the number of units or apartments in each hous-
ing development. We calculate average unit sizes as the ratio of the total residential floorspace
to the number of units in each project. Public floorspace used to provide communal amenities
is measured as the nonresidential floorspace in the housing development.

Our sample consists of 3300 residential permit applications filed from 2014 to 2022. Since
2016, the permit application filing system has been fully online, and the MCGM has progres-
sively uploaded older permit applications to the online system.21 We restrict the data to start
in 2014, as this is the first year with high coverage of permit applications filed.22 The yearly
counts of total new building permits are plotted in Figure B.3. We obtain 3300 permit appli-
cations during this period, of which 97% are multifamily residential developments and 3%
are single-family developments. Table 2 provides an overview of the characteristics of the
developments constructed in Mumbai prior to 2018.

Treatment status is determined by the road width from the approved MCGM permit ap-
plication, supplemented by AInsight’s road width data when the permit lacks this informa-
tion.23,24

3.2 Transaction Prices and Mortgage Data

We obtain unit-level sales prices from PropEquity and mortgage applications to one of India’s
largest private mortgage lenders, to measure how changes in housing supply affect prices. To
match these data to the permit applications, we use unique government identifiers and the
project location.

We use transaction records digitized by PropEquity as our primary data source for unit-
level sale prices. PropEquity, a real estate analytics firm, maintains a subscription real es-

20CTS numbers identify land parcels in a specific neighborhood and are the most granular geolocation identi-
fiers within the administrative data. There are over 150,000 CTS numbers in the Mumbai region.

21"Building Approval Process in Mumbai to Go Online by May 15," The Times of India, May 5, 2016, accessed
May 8, 2023, https://timesofindia.indiatimes.com/city/mumbai/Building-approval-process-in-Mumbai-to-go-
online-by-May-15/articleshow/52155025.cms.

22The number of permit applications jumps from 91 in 2013 to 390 in 2014, which is consistent with the average
yearly number of applications in the 2015–2022 period.

23Approximately 8% of the permit applications filed with the municipal corporation are missing a road width.
24AInsight is a Mumbai-based GIS software firm that maps and maintains data on physical infrastructure in

Mumbai.
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tate information portal for the Indian market.25 PropEquity aims to provide data on all new
real estate projects in India with potential revenues over 10 million rupees (approximately
US$200,000). For each multifamily development, we observe the developer, number of apart-
ment units, unit size and number of bedrooms, and amenity information. Since 2008, the firm
has digitized transaction deeds for each apartment in the projects in its database. The prices in
its database therefore correspond to those registered with the government, which are subject
to governmental levies.

We use the CTS numbers and a unique government identifier to match projects from
PropEquity to our permit application data. In 2017, the government of Maharashtra made
it mandatory for real estate developers to register their projects with a newly created regula-
tory agency, the Real Estate Regulatory Authority (RERA). Each project is assigned a unique
RERA number, which can be mapped back to the CTS number and permit applications. We
leverage both the CTS and the RERA number to match projects from PropEquity to our permit
applications and obtain 73,482 unit-level transactions for the projects in our sample.

We complement the PropEquity data on unit-level transaction prices with a proprietary
database of mortgage applications from one of India’s largest private mortgage lenders. The
data contain details on 51,000 mortgage applications approved by the lender in Mumbai from
2011 to 2020. Each approved application contains information about the property for which
the mortgage is taken out and applicant characteristics. Each mortgage applicant reports
her age, occupation, gender and income in the process. The application contains the price
and area of the apartment to which the mortgage application corresponds, the loan amount
requested, the unit location, and the RERA number of the development. We use the RERA
numbers to match the data to our permit application data and match 6,479 applications made
for the new residential constructions in our sample.

We use two sources of data on unit-level transaction prices, as there may be reporting er-
rors. The property price data from PropEquity come from registry deeds; as these are used by
the government to collect stamp duty and registration charges on the property as a propor-
tion of the property price, it is likely that the prices are underreported.26 Anagol et al. (2022)
find that properties in Mumbai with mortgages from private banks are least subject to under-
reporting, and consequently, we supplement our transactions data with mortgage data from
a private bank.27

25PropEquity is a for-profit analytics firm whose subscribers are real estate investors, banks and real estate
developers, which primarily use the data to understand trends in local prices and quantities of new residential
projects being developed.

26The city of Mumbai collects a duty of 5% of the property price when a transaction is registered, with 80% of
this fee collected as stamp duty and the remainder corresponding to the Metro cess. A further registration charge
of INR 30,000 is levied for properties worth above INR 3,000,000. Properties worth less than INR 3,000,000 are
charged 1% of the property value.

27Anagol et al. (2022) find that transactions in Mumbai with no associated mortgage exhibit the greatest extent
of underreporting. Transactions with mortgages from public-sector or cooperative banks have a higher degree
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4 Empirical Analysis and Results

We use a difference-in-difference (DID) strategy and the variation generated by the 2018 pol-
icy reform to compare the evolution of housing supply and prices on parcels with different
treatment status. The granularity of our data allows us to compare projects that received dif-
ferential FAR relaxation within a given administrative unit (ward) and year. A potential threat
to our identification is that developments on wider roads had differential trends in housing
supply and prices prior to the reform. This section elaborates the scope of these potential vi-
olations of our identification assumptions and documents the reduced-form impacts of FAR
relaxation on housing supply, characteristics and prices and the implications of these changes
for buyers of different income levels. Second, while the reduced form allows us to compare
parcels witnessing similar shocks over time, the FAR relaxation may induce general equilib-
rium effects that are likely to bias our estimation of the treatment effects. To address this, we
estimate a structural model of housing supply and demand in section 6.

4.1 Reduced-Form Analysis

The core variation in treatment is derived from the linking of FARs to road widths. Parcels
on roads wider than 12 meters witnessed a 10–50% FAR relaxation and form our treatment
group. Parcels that abut a road narrower than 12 meters were unaffected or received a slight
decline in their FARs. To motivate our DID identification strategy, we show preperiod project
characteristics and evidence of parallel pretrends in our outcome variables.

The construction of the treatment and control groups is similar to that used in other papers
in this literature, with one key difference. Anagol et al. (2023) and Peng (2022) use block-level
variation to identify the effects of an FAR deregulation to estimate a spatial regression discon-
tinuity. Similarly to these authors, we compare groups that witnessed a FAR increase with
those whose FARs were unchanged or reduced. However, given the nature of the policy ex-
periment, parcels on treated and control roads are within the same block or neighborhood (as
seen in Figure A.1). This has the advantage of allowing us to compare developments with sim-
ilar location fundamentals and amenities. We leverage the variation in road widths and rely
on a DID framework for our reduced-form analysis. An alternate empirical strategy would
leverage discontinuities in road width and compare plots on roads on either side of a narrow
band around 12 meters. However, road widths are discontinuous in nature, with bunching
around multiples of 10 or 15 feet. Figure J.1 plots the distribution of the road width along
which FARs are claimed, i.e., the widest road width abutting the plot, and shows evidence of
this bunching.

of underreporting than those with mortgages from private-sector banks.
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Our DID strategy compares the evolution of housing supply and prices in response to the
change in FARs on treated and control parcels. Panel A of Figure 1 shows the distribution of
the prereform FARs claimed on building permits for plots by the treatment status of the road
to which they are adjacent. The FAR constraint of 2.7 is binding, as approximately 50% of the
applications are approved at this limit value in Mumbai. Even after the reform, the FAR cap
of 2.7 still binds for the applications corresponding to control parcels; however, applicants for
building permits on treated plots can now apply for the higher FAR permitted under the new
policy regime, as shown in Panel B. The bunching observed in the FAR distribution in the
treated group after the reform coincides with the caps of 2.97, 3.25 and 3.38, as seen in Table
1, which reflect a 10–30% increase from the FAR cap of 2.7.

Our key identification assumption is that, in the absence of this reform, outcomes in the
treated and control units would have evolved similarly. Figures 2a and 2b assess the validity
if this assumption by showing the evolution of the housing supply and the FAR claimed prior
to the reform in 2018. We find no evidence of differential trends in these outcomes. Although
the FAR levels are similar in treated and control applications, plots along wider roads tend to
be larger and consequently to have more housing units (as shown in Table B.1).

To formally estimate the effect of the relaxation in the FAR cap, we estimate the following
DID model:

Yiwt = α + β1 · Treatmenti + β2 · Treatmenti × Postt + γw × Postt + γw + δt + εiwt, (1)

where Yiwt is the outcome for project i in ward w in year t. Treatmenti = 1 if the maximum
width of the road adjacent to the plot is greater than 12 meters, and Treatmenti = 0 if the no
road adjacent to the plot exceeds 12 meters in width. Postt is an indicator variable that takes
value 1 if the application was filed in or after 2018 and 0 otherwise. We control for unobserv-
able ward-level characteristics and aggregate-time shocks through ward × post fixed effects
(γw × Postt) and ward and year fixed effects (γw and δt). The coefficient β2 identifies the effect
of relaxing the FAR constraint on our outcomes of interest. Standard errors are clustered at
the ward level.28

4.2 Results

Using the DID strategy and the variation in road widths, we find that developers do utilize
the higher FAR limits on treated parcels, resulting in a 28% higher housing supply in treated
developments than in the control. We find—in contrast to the predictions of the opponents of
FAR deregulation—that apartments in treated developments shrink in size by 18%, leading to
a 29% decline in apartment prices from those in the control group. This price decline enables

28Alternate specifications with varying combinations of fixed effects are reported in Appendix C.
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lower-income households to access housing.

4.2.1 Housing Supply

In this section, we assess the impact of the FAR relaxation on housing supply in the city.
Whether a relaxation increases housing supply depends on the restrictiveness of the FAR
cap. As shown in Figure 1, FAR caps were binding for approximately 50% of the permit
applications prior to 2018. We use data from permit applications to measure changes in the
FARs of projects being built by developers and how these changes translate into changes in
the number of units (apartments), which is our measure of housing supply.29

Table 3 shows estimates from eq. (1) and documents an increase in floorspace and housing
supply as a result of the FAR relaxation. The 10–50% FAR relaxation induced by this policy
reform leads to an 18% realized relaxation in FAR. The floorspace developed increases by 26%,
which is realized through a combination of an increase in the FAR and a marginal increase in
the parcel size.

How does this increase in built FAR translate into changes in housing supply? Column
3 of Table 3 shows that the number of apartments in treated developments increases by 28%
relative to that in the control. This implies that a 1% increase in FAR built results in a 1.59%
increase in the number of apartments constructed. Figure 2b shows that the number of apart-
ments in the control developments does not significantly decline in response to the relaxation,
indicating limited general equilibrium effects in housing supply. Consequently, the aggregate
supply response from the FAR relaxation translates into a 0.7% increase in the housing stock,
consistent with recent estimates in the literature on other growing cities (e.g., Peng (2022) for
New York).30

4.2.2 Housing Characteristics

Measuring housing supply only by changes in floorspace can mask substantial heterogeneity
in unit characteristics. A principal concern with zoning deregulation is that it will increase
apartment sizes rather than increasing the number of apartments available per unit of land,
producing an inadequate supply response. Our permit application data enable us to create
apartment size metrics, addressing these concerns directly.

Developers have the option of allocating their constructed floorspace for two different
uses: constructing residential units or creating communal amenity spaces. Within-building
amenity spaces in the context of Mumbai consist of indoor play areas for children, gyms,

29We find no evidence of changes in the number of permit applications filed in response to the FAR relaxation
(Figure B.3.

30Figure B.4 shows that the total housing added to the stock every year increases from approximately 1.6%
prior to the reform to approximately 2.3% after the reform.
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etc. Consequently, allocating space to amenity areas, which are shared among the residents
of all units in the development, comes at the expense of residential floorspace. As the FAR
relaxation increases the number of apartments in a development, it may affect the returns to
providing public floorspace and the trade-off between residential and public floorspace.

Figure 3a displays the trends in floorspace allocated to amenity provision in both treated
and control developments before and after the FAR relaxation. Following the relaxation, there
is a significant increase in amenity provision in treated projects, whereas no such change oc-
curs in control projects. Figure 3b provides evidence of the trade-off, as housing sizes decrease
in response to the FAR relaxation. Figure C.2 shows that the overall decline in housing size
is largely driven by the treated developments, although the control developments witness a
marginal but insignificant increase in housing size.

The increase in the number of units, as discussed in section 4.2.1, affects the relative cost
of amenities, enabling developers to offer more amenities. The provision of amenity space
almost doubles, as shown in Table 4, with this change being equivalent to the floorspace of
approximately 2 apartments.31 However, this expansion in public space is offset by a 18%
reduction in apartment size, suggesting that a relaxation in the FAR limit alters developers’
trade-off between residential and nonresidential floorspace.32

4.2.3 Implications for Prices

To understand the price response generated by the increase in housing supply and declining
unit sizes documented in sections 4.2.1 and 4.2.2, we bring together two new sources of unit-
level transaction price data. Obtaining reliable price data on property prices in India is a
challenge, as property values are often underreported. We combine data from transactions
registered with the government and digitized by PropEquity and mortgage applications made
to one of the largest private lenders in India. We find similar results using our two data
sources, which is reassuring as they are subject to differential underreporting (see Anagol
et al., 2022).

We document impacts on price per unit area and the overall price of the apartment.33 Fig-
ure 4 illustrates the trends in prices from the PropEquity data before and after the reform.
Prior to the reform, there are no discernible differential trends in the price per square foot
between the treated and control properties. While prices for the treated group fall more than
prices for the control group in response to the increase in housing supply, as shown in Figure
4, there are market-wide effects of the FAR relaxation. Figure C.3 shows that prices for control

31While we do not see a change on the extensive margin in the provision of amenity space, conditional on its
provision, the FAR relaxation results in a 34% increase in public space.

32Appendix E provides suggestive evidence that developers provide more indoor amenities like gyms, play
area for children and community halls, which are valued by households.

33Apartments in India are listed in the market using price per square foot of the apartment size.
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projects situated within the same neighborhoods as treated projects also decline after the FAR
relaxation, suggesting general equilibrium effects of the relaxation on housing prices. Follow-
ing the initial decline, prices for apartments in the treated projects begin to recover starting in
2020. Prices for treated projects continues to stay lower than their prereform levels by 12%.
This suggests that the FAR relaxation had a sustained medium-term effect on prices.34

Table 5 shows that the deregulation leads to a 16% decline in the price per square foot.
However, consistent with the evidence presented in Table 4, which shows a 19% reduction in
apartment sizes, we see a larger decline in the price of an apartment.35 This is because the
apartments in treated developments were on average larger than those in control develop-
ments prior to the reform. The data from mortgage applications show a similar decline in
housing prices, as shown in Appendix Table C.5. This decline is in contrast to the small and
often insignificant effects on prices observed in other contexts. While Anagol et al. (2023) and
Peng (2022) find similar supply responses to the FAR relaxation, they document much smaller
price responses.36

The impact on prices reflects the net result of opposing forces. A market-wide increase in
housing supply and a decline in housing sizes would predict a decline in prices. However, an
increase in amenity provision, both within the project and at the neighborhood level, could
result in an appreciation in prices from the FAR relaxation. We show that the treated projects
do not differ in neighborhood-level amenities after the reform (Table G.4) but that within-
project amenity provision increases.

Impacts on Existing Projects Using our data on the universe of residential developments
constructed since 2008, we are able to document the effects of the FAR relaxation on prices
in existing developments. We find a small decline in prices in neighborhoods where a higher
proportion of parcels are along wide roads and consequently a larger number of projects are
located (Table F.1).

4.2.4 Implications for Households

Whether the supply response to the FAR relaxation allows households with lower incomes to
access housing is unclear. One argument against zoning deregulation is that the new housing

34Market prices assessed by PropEquity, which are taken by Anagol et al. (2022) to be the true measure of
prices in the city, also show a similar decline and recovery (see Figure D.1).

35In November 2016, the government of India announced demonetization of all |500 and |1,000 banknotes to
curb “black” money and the use of undocumented cash. This could potentially lead to a decline in the reported
transaction price for new units. However, we do not find this to have led to a decline in the price of new
developments across all cities in Figures D.2a and D.2b around Q4 2016 and Q1 2017.

36Anagol et al. (2023) find a small price decline of 0.4–0.9% in response to a larger supply response of 1.4%.
On the other hand, Peng (2022) finds insignificant effects of a zoning reform on floorspace values in New York
in the short term, with prices responding only after 10 years.
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generated might only be accessible for the rich (Baitsch and Bhide, 2022, pp. 94–95). How-
ever, tracking the characteristics of the households moving into developments in developing
countries is challenging. We utilize unique data from mortgage applications to overcome this
challenge.

We find that the 29% reduction in prices allows lower-income households to access hous-
ing following the deregulation, as shown in Table 6.37 We find that lower-income households
move into treated developments after the FAR relaxation. Figure 5 shows evidence of this
decline and a lack of differential pretrends in the relative income of the households moving
into treated and control developments. Second, although younger households in particular
struggle to access affordable housing in urban settings, we find no effects of the deregulation
on their ability to access housing.

Last, using data from the mortgage applications, we assess whether the construction of
new market-rate housing after the FAR relaxation facilitates housing access for lower-income
households in existing developments, i.e., whether “filtering” happens in the market (Mast,
2023). We do not find evidence of filtering in our context. Table F.2 shows that the relaxation
does not impact the income of households moving into existing residential developments in
high-treatment-intensity areas.

5 Heterogeneity and Robustness Checks

In this section, we assess whether the consequences of the FAR relaxation depend on the
extent of the relaxation and the sample under consideration. The FAR relaxation may have
implications for neighborhoods amenities, which could alter the characteristics of control de-
velopments and would necessitate comparison of spatially proximate projects. Second, since
the FAR relaxation results in a decline in FARs for roads under 9 meters in width, we test
for sensitivity of the results to dropping projects receiving FAR reductions. Last, we conduct
placebo tests to assess whether our results are driven by changes in demand along treated
roads.

5.1 Heterogeneity

Supply Heterogeneity To understand which types of plots and neighborhoods are more re-
sponsive to zoning reform, we employ a triple-difference specification by interacting the FAR
shock with local characteristics. The results from this analysis are presented in Table G.1. Our
findings indicate that local characteristics do not significantly influence the FAR or the num-
ber of units built. However, neighborhoods with higher existing residential density exhibit

37The decline in prices is also reflected in lower loan amounts taken out by households (see Table C.5).
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reduced responsiveness to the FAR relaxation.

Treatment Intensity We assess the heterogeneity in the housing supply response by treat-
ment intensity. The FAR relaxation was implemented progressively by road width, with vari-
ations in the degree of relaxation between the city and suburbs. We categorize roads with
an FAR relaxation of 10–20% as having “low” treatment intensity and those with a relaxation
exceeding 30% as having “high” treatment intensity. Table G.2 demonstrates similar sup-
ply responses across both treatment intensities. However, the reduction in unit size appears
to be primarily driven by projects subject to greater FAR relaxations, indicating that a more
substantial relaxation provides developers with greater flexibility to adjust housing size and
supply. This is also evident in the increased space allocated for amenities resulting from the
larger FAR relaxation, as shown in Table G.3.

Distance from Wide Roads One concern with our reduced-form specification is that we
may be comparing projects that are differentially substitutable. Consequently, projects further
from wide roads may attract a different set of buyers and have different housing character-
istics. Table 7 shows the robustness of our results to our comparing projects on roads over
12 meters to those at varying distances from such a road. Even with the most conservative
comparison against developments within 200 meters of a treated road, we observe signifi-
cant effects of the relaxation on housing supply. As we progressively compare more distant
developments, the supply response increases.

5.2 Robustness Checks

Sensitivity to Alternate Control Groups We assess the sensitivity of our results to the sample
selection. Plots in our control group witness either no change or a decline in their FAR cap.
Our main specification follows previous literature in including both of these types of plots in
our control group. Table H.7 replicates our preferred specification in Table 3, dropping those
plots where the FAR cap declines. We find a qualitatively similar but slightly larger increase
in FAR of 21% and in housing supply of 38%.

Sensitivity to Missing Data Our data on permit applications are obtained through digi-
tizing information made public by the municipal government. As a result, the information
released may not contain the full set of information on the number of units proposed and the
size of the unit, leading to data missingness. Table H.10 presents results from the sample with
nonmissing information for each of our three outcome variables: FAR, total floorspace and
number of apartments. The results are quantitatively and qualitatively similar to those from
our main specification in Table 3.

Sensitivity to Spatial Proximity In our main specification, we compare the treated and
control applications within a given ward–year. However, wards, while small in area, may
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still have treatment and control applications not located in close proximity to each other. 38

To address these potential differences, we conduct a comparison where each treated project is
matched with its nearest control neighbor. The results of this matching process are presented
in Tables H.6 and H.9. These results suggest that our main estimates are not driven by projects
located in isolated or distant locations.

Changes in Control Projects We identify the treatment effect of zoning rules relaxation by
comparing permit applications for parcels that received an FAR relaxation to those that did
not. However, an FAR relaxation may alter neighborhood-level amenities and have conse-
quences for the characteristics of control projects. We see no changes in the housing charac-
teristics of control projects after the FAR relaxation. However, Table H.12 does seem to suggest
some spillover effects in built FARs. Projects in the control group claim slightly higher FARs
after the reform, primarily starting in 2020.

Placebo Test for Demand on Treated Roads Given our reliance on spatial and tempo-
ral variation, there is a concern that our results may be influenced by unobservable shifts
in demand along treated roads that align with the treatment timing. To address this con-
cern, we utilize transaction data from residential developments launched on roads wider and
narrower than 12 meters between 2008 and 2014, which precedes our analysis period. We
examine changes in demand using transaction data from 2014 to 2022. Table 8 presents the
findings, indicating no differential changes in prices on treated and control roads. This sug-
gests no discernible differential shifts in demand between treatment and control areas during
the analyzed time period.

Placebo Test for Prices in Large Cities To assess whether the decline in prices observed in
Mumbai is indicative of a nationwide trend in new residential development prices, we gather
data on prices across major cities in India. Our findings reveal no evidence of a similar price
decline in either other major Indian cities (Figure D.2a) or cities located within the same state
as Mumbai and in proximity to it (Figure D.2b) in 2018.

6 Structural Model of Housing Demand and Supply

To better understand the economic relevance of the change in housing characteristics as the
scale of development increases, we set up a discrete choice model of housing demand and
supply to estimate preferences for within-building public amenities and (private) apartment
floorspace. The model addresses two key challenges in the reduced-form specification. First,

38On average, each ward covers an area of approximately 20 square kilometers. Some of the larger wards
in Mumbai, such as the K-West Ward, cover an area of approximately 30 square kilometers, while some of the
smaller wards, such as D-Ward, cover an area of approximately 10 square kilometers.
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parcels eligible and ineligible for the relaxation are located in the same neighborhood. Increas-
ing FAR and housing supply on eligible parcels can impact housing prices and land rents for
residential developments on parcels ineligible for the relaxation. Neighborhoods with large
increases in supply also compete with neighborhoods with fewer eligible parcels. The model
allows us to quantify these spillover effects within and across locations, which are not identi-
fied in the reduced-form analysis. Second, our reduced-form price estimates capture changes
in both private apartment floorspace and public amenity floorspace provided within the de-
velopment. As the FAR relaxation changes the relative returns to providing within-building
amenities, the model allows us to introduce a hedonic structure to apartment prices.

The key economics of the model operate through the provision of within-building amenity
space, a public good with a fixed cost of supply but with returns shared by all households in
the development. As the scale of development increases, it increases the relative returns to
providing amenity floorspace. The scale effect, which arises from the increased returns to
investing in public floorspace, allows for the construction of a larger number of smaller and
more affordable housing units. The extent of the decline in unit sizes generated in response
depends on the increase in land rents. The magnitude and resulting economic returns from
the scale economies have policy implications for the implementation of FAR relaxation.

The model follows a conventional discrete choice framework commonly employed in the
quantitative spatial economics literature, with two key differences. Unlike standard urban
economics models that focus solely on private residential floorspace provision, our frame-
work introduces a trade-off for developers between public and private floorspace, resulting
in scale economies in multifamily developments. Second, to incorporate the hedonic pricing
in our context, we simplify the location space, which allows us to emphasize the trade-offs in
housing development across neighborhoods experiencing varying degrees of the FAR shock.

6.1 Model Setup

The city is populated by households belonging to income group g ∈ {H,L}, with prefer-
ences for nonhousing consumption, housing (h), and within-building public space (A). We
assume that demand is partially inelastic. Perfectly competitive developers choose which
income group to construct housing for and supply two types of floorspace in each develop-
ment: public amenity floorspace (A), which is shared among all residents of the building, and
private residential floorspace. We assume that the developments are segregated by income
group: high-income (low-income) households can move into housing constructed for their
type. We allow four locations κ in the model, distinguished by their proximity to a wide road
and the distribution of parcels on wide roads within their respective neighborhoods. Con-
sequently, locations are characterized as either being on wide or narrow roads, w ∈ {T,C}
(equivalent to treatment and control in the reduced form) and are situated in areas that have
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a high (low) share of parcels that receive the FAR relaxation.

6.2 Demand

A household in group g chooses a possible destination κ to move to in the city. House-
holds derive utility from consumption of a numeraire good (Cgκ), consumption of residen-
tial floorspace (hgκ) and within-building public amenity space(Agκ). Income groups differ in
their preferences for the consumption of each of these goods. Households are heterogeneous
in their preference for living in location κ, ϵκ(i) ∼ T1EV (θ), where θ captures their intrinsic
preference for different locations. In our static model, we assume that the number of people
who want to move in any period is given by M̄g.39 Their reservation utility ūg determines
whether they move in a given period.

Ugκ(i) = αg lnCgκ + βg ln(hgκ) + (1− αg − βg) ln(Agκ) + θϵκ(i) (2)

s.t. Cgκ ≤ Yg − pgκ

The first-order conditions, in Appendix I.1, show that the levels of housing consumption
and public floorspace demanded varies by income group, h∗

gκ and A∗
gκ. The share of house-

holds in income group g that choose to live in location κ takes the standard discrete choice
form given by:

λgκ =

exp

(
Ũgκ(h

∗
gκ, A

∗
gκ, p

∗
gκ)

θ

)

exp ūg +
∑

κ′∈κ exp

(
Ũgκ′(h∗

gκ′ , A∗
gκ′ , p∗gκ′)

θ

) (3)

where Ũgκ = αg ln(Yg − p∗gκ) + βg ln(h
∗
gκ) + (1− αg − βg) ln(A

∗
gκ).

Aggregate Housing Demand The aggregate demand of group g for housing is given in
equation 4. The reservation utility, ūg, allows the aggregate demand for housing to be lower
than the total number of households seeking to move, M̄g:

ND
g =

∑
κ

λgκ × M̄g (4)

39This implicitly assumes that the FAR relaxation does not alter the population of potential movers.
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6.3 Supply

Developers build a parcel of area L up to the FAR limit f and supply two types of floorspace:
residential floorspace and public amenity space (Agκ).40 Residential floorspace is supplied
as Ngκ units of size hgκ each. We assume that residential floorspace and amenities cost the
same to provide per unit area, cg.41 The rental rate of land varies by location κ, and the FAR
allowance varies by the proximity of the parcel to wide roads within each location, w.

Profits are governed by the following equation, subject to a floorspace constraint:

πgκ = pgκNgκ − cgfwL− rκL (5)

s.t. fwL = Ngκhgκ + Agκ (6)

We assume that the market is perfectly competitive and that developers make zero profits,
i.e., πgκ = 0.42 The rents in the market accrue to the landowners. Maximizing pre-rent profits
for each of these income groups determines the housing characteristics that will be supplied
for each income group g in each location κ, as shown in Appendix I.1.

Aggregate Housing Supply Developers choose which income group g ∈ {H,L} to supply
housing for in location κ on the basis of demand and the land rents, rκ. The implied aggregate
housing supply function NS

g will be the sum of [units per parcel]×[number of parcels of land
available for development]×[share of plots developed for income group g] across all locations
in the neighborhood. We take the number of plots being developed, Kκ, as exogenous in the
model.43 The share of developers that choose to supply housing to each income group, ρgκ,
and the characteristics of each housing type, Agκ and hgκ, are determined endogenously in
equilibrium. The total supply of housing for each income group g is then given by:

NS
g =

∑
κ

Kκ ×Ngκ × ρgκ (7)

40Our reduced-form estimates show that parcel area does not respond to FAR relaxation. This implies that land
assembly frictions are likely to bind over the time horizon that is the focus of our empirical analysis (Brooks and
Lutz, 2016).

41This is in line with the features of the residential construction market in Mumbai, wherein housing for
higher-income households costs approximately 30% more to construct.

42This assumption aligns with the nature of the supply environment in Mumbai. Gechter and Tsivanidis (2023)
show that the environment in Mumbai is more competitive than that most other large Indian cities in that there
are more developers per million square feet of built floorspace than expected based on the relationship in other
cities.

43This implicitly assumes that plots randomly come up for development and that the FAR relaxation does not
differentially incentivize development across plots in proximity to wide and narrow roads. Figure B.3 shows
evidence for this assumption.
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6.4 Equilibrium

Given exogenous characteristics {M̄g, Kκ} and model parameters {αg,βg, fw, cg, ūg}, a static
equilibrium is a tuple {rκ, Agκ, hgκ,Ngκ, ρgκ} such that

1. households maximize utility (2) and developers maximize profits (5);

2. developers make zero profits; and

3. the market for housing clears (3) (7) for each location κ.

In equilibrium, high- and low-income households are segregated into different develop-
ments and developers specialize in providing housing for a given income type in each neigh-
borhood. Therefore, the share of parcels allocated for housing for a given income group g in
location κ, ρgκ, is determined endogenously to match demand. Rents rκ adjust till demand
matches supply.

These equilibrium conditions also imply that the housing characteristics demanded by
each income group must match the supply. The joint maximization of utility and profits yields
the following closed-form solutions for housing characteristics:

Agκ =
(1− αg − βg)fκL

(1− αg)
(8)

hgκ =
β2fκYg

(1− α)(α + β)(rκ + cfκ)
(9)

Ngκ =
(α + β)(rk + cfκ)

pκg
(10)

6.5 Comparative Statics

Abstracting from the neighborhoods and income groups within the city allows us to develop
a simple intuition for the presence of these scale effects. Through the lens of the model, we
discuss how the cost of amenity provision changes with FAR relaxation and the conditions
that we need for the general framework to reconcile with our results. When we use equa-
tions 8, 9, and 10, the comparative statics show that a relaxation in the FAR unambiguously
increases the number of units supplied in that project. This increase affects the trade-off be-
tween the size of each unit and the provision of amenities. The elasticity of land rents to the
FAR, i.e., the stringency of the regulation, determines the supply response and the extent of
this trade-off. We drop the location κ and income group g subscripts for ease of exposition.

Comparative Static 1: An increase in the FAR increases r.
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As FAR regulations reduce the profitability of development, they reduce the developer’s
willingness to pay for the land and thus its value. Accordingly, a higher allowed FAR, by
loosening the constraint on development, will raise the land price for the parcel. This implies
that the elasticity of land rents to the FAR ηr > 0. Brueckner et al. (2017) show that the elas-
ticity of land rents to FARs depends on their stringency. In particular, this elasticity is large
when the regulated FAR is particularly low relative to the unconstrained FAR. Thus, relaxing
a highly stringent FAR limit leads to a greater percentage increase in land price than relaxing
a less stringent limit.

Comparative Static 2: An increase in the FAR increases N .
As FARs are a density regulation, an FAR relaxation will allow the developer to supply

more floorspace and units. The increase in the number of apartments in response to the
FAR relaxation depends on the regulation stringency and demand elasticity, as shown below,
where ηr is the elasticity of land rents to the FAR and is ηr > 0, as outlined in Comparative
Static 1.

dN

df
=

(α + β)L

βY
∗
[
fηr
r

+ c

]
> 0

Comparative Static 3: An increase in the FAR increases A and can decrease h.
Households value both apartment size and public space. However, the provision of public
space incurs a fixed cost in terms of floorspace. The FAR increase enables construction of
more units, leading to a reduction in the per-unit cost of providing public space. Therefore,
amenity provision increases with an FAR relaxation.

Whether the apartment size decreases in response to an FAR relaxation depends on two
opposing forces. In partial equilibrium, a decline in prices from the supply increase will
induce households to increase housing consumption (the income effect). This partial equilib-
rium effect (governed by β) is countered by an increase in land rent in response to the FAR
relaxation, which raises prices and makes housing space costlier to provide. If the FAR con-
straint is highly binding, a relaxation in the constraint could result in a significant increase
in land rents. Our model shows that, if ηr > 1, housing sizes decline, which is indicative of
a substantial difference in housing supply and demand at the constrained FAR. Relaxation
where the FAR constraint does not bind as strongly may not result in a decline in apartment
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sizes.

dA

df
=
(1− α− β)L

(1− α)
> 0

dh

df
=

β2Y r

(1− α)(α + β)

[
1− ηr

(r + cf)2

]

General Equilibrium Effects for Control Parcels
In general equilibrium, parcels eligible for FAR relaxation will witness an increase in land

values. However, parcels that remain ineligible for the relaxation in the same neighborhood
become comparatively less profitable to develop.44 This will result in a decline in land prices
on ineligible parcels. Further, the decline in land rents has differential impacts on unit sizes
and amenities within a housing project. A decline in land rent on ineligible parcels leads
to a decline in the number of apartments and an increase in housing sizes, while amenity
provision is unaffected.

dh

dr
=

−β2fY

(1− α)(α + β)(r + cf)2
< 0 (11)

dN

dr
=

(α + β)L

βY
> 0 (12)

dA

dr
= 0 (13)

6.6 Modeling the FAR Relaxation

Our policy experiment generates variation in the FAR allowances by road width. We model
the FAR relaxation as an increase in fκ for locations proximate to wide roads. We do not
model the extensive margin of development and assume that the sampling process of projects
is not affected by the FAR relaxation. In principle, the FAR relaxation could induce more
developments to be undertaken along wide roads. Alternately, developers may reallocate
development from parcels that do not receive the FAR relaxation toward those which do.
However, our data show no evidence of this behaviour. Using data that track the universe
of projects being developed prior to and after the FAR deregulation in Mumbai, we find that
the FAR relaxation did not significantly differentially incentivize projects in the proximity of
wide roads (Figure B.3), and we therefore do not include that margin in our model.

44Moon and Ahn (2022) find that a lower maximum FAR allowance is correlated with lower land values.
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6.7 Estimation with Heterogeneous Neighborhoods

We estimate the model using indirect inference, leveraging two sources of variation. We uti-
lize the variation within a neighborhood induced by the FAR relaxation from the policy re-
form and cross-neighborhood variation in the exogenous distribution of parcels on wide roads
for estimation.

The variation across zipcodes in the distribution of parcels on wide roads, i.e., the share of
treated plots, allows us to capture the differential effects of rents and FAR on housing charac-
teristics and prices. We classify a neighborhood as having high treatment intensity if the share
of treated plots in the neighborhood is over 33%, which corresponds to the 75th percentile.
When we take this categorization together with that of parcels on wide roads (treatment) and
on narrow roads (control), it generates the four locations κ to which a household can move in
the model.

Table 9 outlines the differential effects across the four locations from our data. Using the
following triple-difference regression, where 1p75 is an indicator variable equal to 1 if zipcode
z has high treatment intensity45:

Yizt = α + β1Ip75,z × Treatmenti × Postt + β2Ip75,z × Treatmenti + β3Treatmenti × Postt

+ β4Ip75,z × Postt + β5Ip75,z + β6Treatmenti + β7Postt +Xz + εizt (14)

Here, Xz includes distance from the central business district, the number of retail establish-
ments and the pre-existing residential density, which allows us to purge out some location-
specific characteristics. The estimates from these regression are consistent with larger general
equilibrium effects in locations with a higher share of treated plots.46

The model outlines two forces: changes in relative returns to investment in public ameni-
ties and private floorspace and a change in the rental rate of land, which have differential
implications for housing characteristics and prices in each location. The comparative stat-
ics show that public amenity space increases with FAR relaxation but does not dependent
on the rental rate of land. Table 9 shows that this is supported by the data: public amenity
space increases in both high- and low-treatment-intensity neighborhoods. The impact on h

across different locations depends on the relative strength of the income effect from the price
decline and the increase in land rents. Locations with a low share of parcels on wide roads
witness a higher increase in land rents. Our data show that, in these locations, the latter effect
dominates and housing sizes fall. In locations with a high share of treated plots, increases in
land rents are lower, and the two forces cancel each other out. Last, the impact on prices in

45There are 104 zipcodes in the city.
46The model implicitly assumes that all other unobservable neighborhood-level amenities are additively sepa-

rable and do not vary with the FAR relaxation. Consequently, they are differenced out in the estimation process.
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equilibrium depends on the increase in land rents and housing supply in each location. High-
treatment-intensity neighborhoods witness a lower increase in rents and a larger increase in
supply, leading to a significant decline in prices. The effects are smaller and insignificant in
low-treatment-intensity neighborhoods.

We match the six key-reduced form moments, outlined in Table 9, ensuring the model
captures the key forces present in the data and increasing confidence in its counterfactual
predictions (Kline and Walters, 2019). These six moments allows us to capture systematic
changes between changes in relative land rents and the supply of eligible parcels. We simulate
the data-generating process according to the system of equations in the model (section 6.4).
The equilibrium in each period can be characterized by a fixed point in land rents. We then
introduce the FAR relaxation as a shock to the system (on wide roads w in locations κ) and
recompute the resulting equilibrium in the economy after the zoning change. We run the
same regression as in equation 14 on our simulated data. We minimize the mean squared error
between our data moments and the simulated moments to estimate the preference parameters
of interest αg, βg. Since we are estimating only 4 parameters, the model is over-identified.
Further details on the estimation and model inputs are outlined in Appendix I.2.

Our model matches the quantitative moments on prices and housing size. Figure 6 com-
pares the data estimates in Table 9 and the simulated estimates from the model. The model
is able to qualitatively and quantitatively match the estimates from the data on housing size
and prices across both high- and low-treatment-intensity locations. However, the model over-
predicts the changes in amenities. This suggests that households may not value amenities
linearly, as in the model, but that returns from amenities might be decreasing for households
in the real world. We also assess goodness of fit by comparing the data and model predictions
for a moment not explicitly targeted in the estimation process, income. While the reduced-
form estimates predict a 25% relative decline in income between the treated and the control,
the model suggests a more modest 9% decline in income.

Our model also predicts changes in land rents in response to the FAR relaxation, which
can be used to compute the stringency of FAR regulations in Mumbai. Land rents on treated
parcels increase by 30% in high-intensity treated zipcodes and by 51% in low-intensity treated
zipcodes, consistent with our comparative statics. Taken together with the average FAR in-
crease on parcels in high- and low-treatment-intensity zipcodes of 19% and 17%, respectively,
this implies an elasticity of land rents to the FAR of between 1.58 and 3.

The preference parameter estimates from the model in Table 10 show that lower-income
households place a larger weight on public space whereas higher-income households value
private residential space. This is in line with intuition that richer households have larger
apartments and place more value on private space. Further, on average, households in the
model having a housing expenditure share of 0.25, which is comparable to the average share
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for Mumbai computed by Gechter and Tsivanidis (2023).
Aggregate Effects To compute the aggregate effects of the deregulation on affordability,

we use our parameter estimates from Table 10 and calculate the change in the income of the
average household that moves in after the FAR relaxation. This also allows us to account
for changes in the overall housing market, prices and housing characteristics in our setting.
We estimate that the FAR relaxation results in a decline of 3.18% in the average income of a
household moving into new housing. This is because the FAR relaxation allows both high-
and low-income households to move in response to the increase in housing supply and these
effects offset each other.

7 Policy Counterfactuals

While the negative consequences of strict zoning regulations are widely recognized, there
is far less consensus among academics and policymakers about how to effectively employ
deregulation to increase housing supply. Given the preference parameter estimates from sec-
tion 6, we compare two counterfactual policy regimes. We find that concentrating FAR re-
laxation on parcels amplifies the gains from deregulation. However, spreading the relaxation
over more parcels mutes the affordability gains, as it draws in more higher-income house-
holds.

Cities worldwide have implemented various forms of FAR relaxation to enhance hous-
ing affordability, yet recent research offers limited guidance on their relative effectiveness.
In Mumbai, FAR deregulation was implemented along wider roads because of congestion
concerns. Similar approaches in other cities have taken the form of transit-oriented develop-
ment. In other cities, such as Delhi, FAR relaxation has been implemented uniformly across
all parcels in the city.

Our model facilitates a comparative analysis of FAR relaxation policies: targeted dereg-
ulation on specific city parcels versus a city-wide relaxation. In the first counterfactual, we
simulate the model allowing for a further FAR increase of 5%, over and above the relaxation
in 2018, on parcels on roads wider than 12 meters. This generates a larger increase in rents
than under the 2018 relaxation. As documented in comparative static 2 and 3, the higher FAR
increases the relative returns to investment in amenities and leads to smaller units. As more
smaller units are added to the market, prices decline further, drawing in more lower-income
households to move into new housing.

The second counterfactual assesses the impacts of a uniform relaxation across locations in
the city, as practiced by several cities across the world. We allow for a floorspace response
equivalent to that in the first counterfactual, which implies a 15% increase in FAR across all
parcels not on wide roads. As more parcels benefit from the FAR relaxation, this results in a
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smaller increase in rent across all parcels. This generates a smaller decline in housing size and
therefore a smaller increase in housing supply.

Comparing the counterfactuals assessing targeted and uniform relaxation, we find that
the targeted reform leads to larger increases in aggregate housing affordability in the city.
The average income of a household moving into new housing decreases by 3.23% in the case
of targeted relaxation, i.e 0.09 pp more than the decline observed in the case of the uniform
FAR relaxation counterfactual.

As governments progressively implement zoning deregulation in cities worldwide, our
counterfactuals hold significant policy implications for city governments in shaping these
policies. Because of the scale economies identified in our paper, our counterfactual results
show that FAR relaxation generates economically relevant scale economies resulting from
within-building amenity provision in multifamily developments. Recognizing and leverag-
ing these scale economies in zoning deregulation could allow governments to maximize the
impact of such policies.

8 Conclusion

The issue of housing affordability in productive cities remains a significant policy challenge,
with a vigorous debate about the efficacy of zoning deregulation as a solution. Our paper
examines the affordability implications of a rule-based zoning deregulation in Mumbai, one
of the fastest-growing cities in India.

We find that the 2018 FAR deregulation in Mumbai resulted in substantial increases in
housing supply, driven predominantly by the construction of smaller units, ultimately en-
hancing housing affordability and access for lower-income households. We highlight the
mechanism for this increase in affordability in Mumbai: scale effects in multifamily devel-
opments. By expanding the scale of development, the FAR relaxation in Mumbai allows de-
velopers to alter the characteristics of housing supplied on the market. We show that a 1%
FAR increase results in a more-than-proportional response in housing supply. Using a DID
design, we show that the FAR relaxation resulted in a 28% increase in the average number
of apartments in multifamily developments in treated developments relative to the number
in control developments. We find that the supply effect is driven by the construction of 18%
smaller apartments. The increase in supply and reduction in size of the apartments boost
housing affordability. Housing prices decline by 29%, allowing lower-income households to
access housing.

To control for general equilibrium effects resulting from FAR relaxation, we develop a
structural model of housing demand and supply. The model allows us to understand the
drivers of these scale effects and their economic relevance. Using estimates from our model,
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we show that the FAR deregulation in Mumbai leads to a 3.18% decline in the average income
of a buyer for new housing in Mumbai. We show that the FAR regulations in Mumbai are
highly restrictive, and we compute an elasticity of land rents to the FAR in the range of 1.58
to 3.

Last, as an increasing number of cities aim to deregulate their zoning, determining the
most effective method of implementing this deregulation becomes crucial. Our model allows
us to contribute to the policy debate by comparing alternate scenarios of FAR implementation.
We find that recognizing the presence of scale effects in residential development and leverag-
ing them in the design of deregulation policies can amplify the affordability implications of
such policies.
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Main Figures and Tables

Figures

(a) Pre-2018 FAR (b) Post-2018 FAR

Figure 1: Built FAR

Note: The vertical red line marks the prereform maximum FAR that projects could apply for, i.e., FAR = 2.7. The dashed lines show the
differential postreform FAR caps of 2.97, 3.25, 3.38, and 4.05, which reflect a 10, 20, 30 and 50% increase in the FAR allowance from the pre-
reform cap of 2.7. The treatment group consists of developments on parcels on roads wider than 12 meters, while residential developments
on parcels on roads narrower than 12 meters form our control group.

(a) Total Floorspace (b) Apartments

Figure 2: Impact of Deregulation on Housing Supply

Note: The data are sourced from permit applications. The treatment group consists of developments on parcels on roads wider than 12
meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The vertical red line demarcates
the preperiod from the postperiod, indicating the FAR relaxation in 2018. We normalize the difference by 2016, the year of the relaxation
announcement, to account for any anticipation effects of the policy.
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(a) Within-Building Public Amenity Space (b) Apartment Size

Figure 3: Changes in Housing Characteristics

Note: The data are sourced from permit applications. Public space and apartment sizes are measured in square meters. Public space is
constructed from the difference between the total developed area and the area of all apartments. We plot the difference in the outcome
variable normalized by 2016, the year of the relaxation announcement, to account for any anticipation effects of the policy. The treatment
group consists of developments on parcels on roads wider than 12 meters, while residential developments on parcels on roads narrower
than 12 meters form our control group. The vertical red line demarcates the preperiod from the postperiod, indicating the FAR relaxation in
2018.

(a) Price (Per Square Foot) (b) Apartment Price

Figure 4: Impact of Deregulation on Prices

Note: Apartment prices are sourced from PropEquity data. We plot the difference in the outcome variable normalized by 2016, the year of
the relaxation announcement, to account for any anticipation effects of the policy. The treatment group consists of developments on parcels
on roads wider than 12 meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The
vertical red line demarcates the preperiod from the postperiod, indicating the FAR relaxation in 2018.
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Figure 5: Effects of Deregulation on Buyer Income

Note: Data are sourced from mortgage applications. We plot the difference in the outcome variable normalized by 2016, the year of the
relaxation announcement, to account for any anticipation effects of the policy. The treatment group consists of developments on parcels
on roads wider than 12 meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The
vertical red line demarcates the preperiod from the postperiod, indicating the FAR relaxation in 2018.

Figure 6: Assessing Model Fit

Note: The estimates for the data are from Table 9. The figure reports 90% confidence intervals. Full model estimates are reported in Appendix
I.2.
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Tables

Table 1: DCPR 2034: FAR regime change

Road Width Pre-2018 FAR Cap Post-2018 FAR Cap
(in m) City Suburb

<9 2.7 1.8 1.35
≥ 9 and <12 2.7 2.7 2.7
≥ 12 and <18 2.7 3.24 2.97
≥ 18 and <27 2.7 3.65 3.24

≥ 27 2.7 4.05 3.38
Note: The numbers are taken from Table 17 of the DCPR 2034. The pre-2018 and post-

2018 FAR caps represent the maximum FARs that developments can obtain from all poten-
tial sources, including both the free FAR allowance and the allowance that can be acquired
through payment to the MCGM.

Table 2: Prereform Project Characteristics

Mean

Built FAR 2.18
(0.61)

Net Area of Plot 2409.24
(6207.28)

Number of Units Developed 49.11
(95.26)

Average Unit Size 92.51
(99.68)

Number of Projects 1243
Notes: The observations are residential projects in the period

2014–2017. The built FAR is the FAR reported by the devel-
oper on the permit application and approved by the municipal
government. Area of plot and average unit size are reported in
square meters.
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Table 3: Effects of Deregulation on Housing Supply

Dependent Variable: FAR Total Floorspace # Units

Treat * Post 0.39*** 909.12* 12.72**
(0.06) (473.74) (5.15)

Treat -0.04 2139.821** 19.08***
(0.05) (540.79) (4.53)

Preperiod Mean 2.18 3981.47 44.75
Number of Applications 3014 2358 2558

Ward X Post FE X X X
Ward FE X X X
Year FE X X X

Notes: The table shows the difference-in-difference results, capturing the impact of the FAR re-
laxation as described in eq. (1). The observations are residential projects in the period 2014–2022,
and the data are sourced from permit applications. Columns (1)–(3) show effects of the deregu-
lation on the FAR, total floorspace area, and number of apartments, respectively. The treatment
group consists of developments on parcels on roads wider than 12 meters, while residential de-
velopments on parcels on roads narrower than 12 meters form our control group. Post takes
value 1 if a project files building plans following the FAR deregulation in 2018. Total floorspace
is measured in square meters. The data have missing values for total floorspace and number of
units. Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Effects of Deregulation on Housing Characteristics

Dependent Variable: Unit Size Public Space

Treat * Post -17.36* 159.44**
(9.68) (43.53)

Treat 8.69* 122.48***
(4.79) (25.89)

Preperiod Mean 92.46 165.43
Number of Applications 2581 2667

Ward X Post FE X X
Ward FE X X
Year FE X X

Notes: The table shows the difference-in-difference results, capturing the im-
pact of the FAR relaxation as described in eq. (1). The observations are resi-
dential projects in the period 2014–2022, and the data are sourced from permit
applications. Columns (1)–(2) show effects of the deregulation on apartment size
and public amenity floorspace, respectively. The treatment group consists of de-
velopments on parcels on roads wider than 12 meters, while residential devel-
opments on parcels on roads narrower than 12 meters form our control group.
Post takes value 1 if a project files building plans following the FAR deregula-
tion in 2018. Unit size and public floorspace are measured in square meters. The
data have missing values for unit size and public floorspace. Standard errors are
clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Effects of Deregulation on Prices

Dependent Variable: % Change in Price
per sq ft Apartment

Treat * Post -0.16* -0.29*
(0.08) (0.16)

Treat 0.22*** 0.56***
(0.05) (0.11)

Preperiod Mean 23213.02 20.6 mil
Number of Applications 71036 71967

Ward X Post FE X X
Ward FE X X
Year FE X X

Notes: The table shows the difference-in-difference results, capturing the
impact of the FAR relaxation as described in eq. (1). The observations are
transactions for projects in the period 2014–2022 and are sourced from PropE-
quity. Columns (1)–(2) show effects of the deregulation on price per unit area
of the apartment and the total cost of the apartment. The treatment group
consists of developments on parcels on roads wider than 12 meters, while
residential developments on parcels on roads narrower than 12 meters form
our control group. Post takes value 1 if a project files building plans fol-
lowing the FAR deregulation in 2018. Means are reported in INR. Standard
errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1
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Table 6: Effects of Deregulation on Household Characteristics

Dependent Variable: Income Age

Treat * Post -8.29* -1.08
(4.78) (1.17)

Treat 10.66*** 0.83
(2.10) (0.48)

Preperiod Mean 32.56 39.74
Number of Transactions 6479 6479
Controls X X
Ward FE X X
Year of Transaction FE X X

Notes: The table shows the difference-in-difference results, cap-
turing the impact of the FAR relaxation as described in eq. (1). The
observations are mortgage applications for projects launched in the
period 2014–2022 and are sourced from a large private bank in In-
dia. Columns (1)–(2) show effects of the deregulation on annual
income of buyers and their age, respectively. Annual income is
reported in lakhs (= 105 INR). The treatment group consists of de-
velopments on parcels on roads wider than 12 meters, while resi-
dential developments on parcels on roads narrower than 12 meters
form our control group. Post takes value 1 if a project files build-
ing plans following the FAR deregulation in 2018. Controls include
applicant age and gender in column (1) and only gender in column
(2). Standard errors are clustered at the the project and transaction-
year level. *** p<0.01, ** p<0.05, * p<0.1.

40



Ta
bl

e
7:

H
et

er
og

en
ei

ty
by

D
is

ta
nc

e
to

Tr
ea

te
d

R
oa

ds

1-
20

0m
20

1-
50

0m
50

1-
80

0m
D

ep
en

de
nt

V
ar

ia
bl

e:
FA

R
R

es
Fl

oo
rs

pa
ce

#
U

ni
ts

FA
R

R
es

Fl
oo

rs
pa

ce
#

U
ni

ts
FA

R
R

es
Fl

oo
rs

pa
ce

#
U

ni
ts

Tr
ea

t*
Po

st
0.

33
**

*
17

40
.3

1*
*

10
.4

6*
0.

33
**

21
25

.2
5*

*
18

.9
5*

*
0.

72
**

27
51

.6
9*

*
26

.4
8*

(0
.0

8)
(6

87
.4

1)
(5

.8
9)

(0
.0

9)
(8

44
.7

5)
(6

.0
8)

(0
.2

8)
(9

96
.6

0)
(1

4.
99

)
Tr

ea
t

-0
.0

3
22

69
.0

8*
*

19
.4

9*
*

-0
.0

5
31

50
.7

3*
*

19
.4

6*
*

-0
.2

9*
*

14
84

.8
4*

*
7.

72
(0

.0
8)

(1
00

8.
01

)
(7

.4
0)

(0
.0

6)
(8

85
.0

8)
(5

.8
8)

(0
.1

2)
(6

48
.8

2)
(1

1.
64

)
Pr

ep
er

io
d

M
ea

n
2.

16
47

30
.3

1
47

.2
6

2.
15

50
45

.4
8

50
.4

0
2.

16
52

81
.1

1
51

.5
6

N
um

be
r

of
A

pp
lic

at
io

ns
23

16
20

60
19

40
20

93
18

46
17

31
19

39
17

16
16

02

W
ar

d
X

Po
st

FE
X

X
X

X
X

X
X

X
X

W
ar

d
FE

X
X

X
X

X
X

X
X

X
Ye

ar
FE

X
X

X
X

X
X

X
X

X
N

ot
es

:
Th

e
ta

bl
e

pr
es

en
ts

di
ff

er
en

ce
-i

n-
di

ff
er

en
ce

re
su

lt
s

of
th

e
im

pa
ct

of
th

e
tr

ea
tm

en
t

as
de

sc
ri

be
d

in
eq

.(
1)

.
Th

e
ob

se
rv

at
io

ns
ar

e
re

si
de

nt
ia

l
pr

oj
ec

ts
in

th
e

pe
ri

od
20

14
–2

02
2,

an
d

th
e

da
ta

ar
e

so
ur

ce
d

fr
om

pe
rm

it
ap

pl
ic

at
io

ns
.

C
ol

um
ns

sh
ow

re
su

lt
s

of
th

e
de

re
gu

la
ti

on
on

FA
R

,t
ot

al
flo

or
sp

ac
e

ar
ea

,a
nd

nu
m

be
r

of
ap

ar
tm

en
ts

.
Th

e
tr

ea
tm

en
t

gr
ou

p
co

ns
is

ts
of

de
ve

lo
pm

en
ts

on
pa

rc
el

s
on

ro
ad

s
w

id
er

th
an

12
m

et
er

s.
Th

e
co

nt
ro

lg
ro

up
in

cl
ud

es
de

ve
lo

pm
en

ts
w

it
hi

n
1–

20
0

m
et

er
s,

20
1–

50
0

m
et

er
,a

nd
50

1–
80

0
m

et
er

s
fr

om
ro

ad
s

w
id

er
th

an
12

m
et

er
s

re
sp

ec
ti

ve
ly

.
Po

st
ta

ke
s

va
lu

e
1

if
a

pr
oj

ec
t

fil
es

bu
ild

in
g

pl
an

s
fo

llo
w

in
g

th
e

FA
R

de
re

gu
la

ti
on

in
20

18
.

To
ta

lfl
oo

rs
pa

ce
is

m
ea

su
re

d
in

sq
ua

re
m

et
er

s.
Th

e
da

ta
ha

ve
m

is
si

ng
va

lu
es

fo
r

to
ta

lfl
oo

rs
pa

ce
an

d
nu

m
be

r
of

un
it

s.
St

an
da

rd
er

ro
rs

ar
e

cl
us

te
re

d
at

th
e

w
ar

d
le

ve
l.

**
*

p<
0.

01
,*

*
p<

0.
05

,*
p<

0.
1.

41



Table 8: Placebo Test for Demand

Dependent Variable: % Change in Price
per sq ft Apartment

Treat * Post -0.06 -0.14
(0.06) (0.08)

Treat 0.10* 0.21**
(0.06) (0.08)

Preperiod Mean (INR) 17988.94 18.3 mil
Number of Applications 61438 61586

Ward X Post FE X X
Ward FE X X
Year FE X X

Notes: The table presents difference-in-difference results of the impact of
the treatment as described in eq. (1). The observations are transactions for
projects launched between 2008 and 2013 and are sourced from PropEquity.
Columns (1)–(2) show effects of the deregulation on price per unit area of the
apartment and the total cost of the apartment. The treatment group consists
of developments on parcels on roads wider than 12 meters, while residential
developments on parcels on roads narrower than 12 meters form our control
group. Post takes value 1 if a project files building plans following the FAR
deregulation in 2018. Means are reported in INR. Standard errors are clus-
tered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 9: Data Moments

Dependent Variable: Unit Size Public Space Ln(Price)

High Treat Intensity * Treat * Post 3.28 159.51** -0.38*
(10.53) (77.32) (0.22)

Treat * Post -14.82* 105.29*** 0.13
(7.76) (40.79) (0.39)

Preperiod Mean 84.73 246.87 18.75 mil
Number of Observations 2215 2316 66,249

Controls X X X
Notes: *** indicates significance at 1% level, ** at 5% level, * at 10% level. The table reports estimates from eq.

14, which are the moments from the data matched in the model. High Treat Intensity is an indicator variable for
zipcodes over the 75th percentile in the distribution of the fraction of plots on treated roads, i.e., over 12 meters
in width. The treatment group comprises of applications on roads over 12 meters in width. Permit applications
on roads below 12 meters in width form our control group. Post = 1 following the FAR deregulation in 2018.
Standard errors are clustered at the zipcode level.
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Table 10: Preference Parameter Estimates

Parameter: Estimates
High Income Low Income

α 0.784 0.745
β 0.143 0.05
1− α− β 0.073 0.205

Notes: α, β and 1-α-β are preference weights for each income
group g in the utility function in eq. 2.

Table 11: Counterfactual Estimates

Scenario Baseline 5% FAR increase to treated 15% FAR increase to control

Avg Income of Buyers -3.18% -3.23% -3.14%
Notes: Baseline scenario is the 2018 FAR reform wherein treated plots received a 10-50% FAR increase. The 5% FAR increase to treated allows

for an additional increase (over the new 2018 FAR caps) for plots on roads wider than 12 meters. The 15% FAR increase to control allows for
plots on roads narrower than 12 meters an FAR relaxation of 5%. Plots on roads wider than 12 meters continue to get the new FAR caps from
the 2018 reform.
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A Mumbai

A.1 Location of Treatment and Control

Figure A.1: Treatment and Control Roads in Mumbai

Source: AInsight roads data layer.
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B Application Permit data

We obtain the application permit data by digitizing the permit applications filed with and
approved by the Municipal Commission of Greater Mumbai (MCGM). Figures B.1 and B.2
show permit applications before and after the implementation of the reform.

B.1 Permit Example

Figure B.1: Pre-2018 permit application
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Figure B.2: Post-2018 permit application
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B.2 Residential Developments

(a) Number of applications (b) Proportion of applications

Figure B.3: Impact of deregulation on number of applications

Note: The data are sourced from permit applications. The treatment group consists of developments on parcels on roads wider than 12
meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The vertical red line demarcates
the pre-period from the post-period, indicating the FAR relaxation in 2018.

Figure B.4: Supply of treatment and control apartments relative to housing stock

Note: This figure plots the number of aggregate number of apartments in treatment and control projects as a proportion of the housing
stock in 2012. The bars represent two-year averages to smooth out the year to year variation in the data. The data are sourced from
permit applications and from supplementary property tax data from 2012 with details of the housing stock. The treatment group consists of
developments on parcels on roads wider than 12 meters, while residential developments on parcels on roads narrower than 12 meters form
our control group. The vertical red line demarcates the pre-period from the post-period, indicating the FAR relaxation in 2018.
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B.3 Descriptive Statistics

Table B.1: Pre-reform descriptive Statistics by Groups

Treatment mean Control mean p-value(Treatment = Control)

Built FAR 2.15 2.21 0.125
(0.60) (0.63)

Net Area of Plot 4534.63 1248.86 0.000
(12684.87) (4916.70)

Number of Apartments Constructed 61.45 31.53 0.000
(117.13) (38.30)

Average Apartment Size 97.79 84.46 0.038
(97.81) (100.98)

Number of Projects 795 463
Notes: The observations are residential projects in the period 2014-2017. The built FAR is the FAR reported by the developer on the permit application, and

approved by the municipal government. Area of plot and average unit size are reported in square meters.The treatment group consists of developments on
parcels on roads wider than 12 meters, while residential developments on parcels on roads narrower than 12 meters form our control group.
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C Extended Results

C.1 Figures

(a) Area of Plot Developed (b) Number of Apartments

Figure C.1: Impact of FAR deregulation on housing supply

Note: This figure plots the means of total floorspace and the number of apartments in the treatment and control group for residential projects
in the period 2014-2022. The data are sourced from permit applications. The treatment group consists of developments on parcels on roads
wider than 12 meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The vertical red
line demarcates the pre-period from the post-period, indicating the FAR relaxation in 2018.

(a) Average Apartment Size (b) Public Amenity Space

Figure C.2: Impact of FAR deregulation on housing characteristics

Note: This figure plots the means of apartment sizes and public space for residential projects in the period 2014-2022. The data are sourced
from permit applications. Public space and apartment sizes are measured in square meters. Public space is constructed using the different
between the total developed area less the area of all apartments. The treatment group consists of developments on parcels on roads wider
than 12 meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The vertical red line
demarcates the pre-period from the post-period, indicating the FAR relaxation in 2018.
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(a) Price (per square feet) (b) Total Price of Apartment

Figure C.3: Impact of FAR deregulation on apartment prices

Note: This figure plots the means of apartment prices and revenues per project for residential projects in the period 2014-2022. The apartment
prices and price per square unit area are sourced from PropEquity data.The treatment group consists of developments on parcels on roads
wider than 12 meters, while residential developments on parcels on roads narrower than 12 meters form our control group. The vertical red
line demarcates the pre-period from the post-period, indicating the FAR relaxation in 2018.
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Table C.5: Effects of Deregulation on Mortgages

Dependent Variable: Price/sq ft Loan Amount

Treat * Post -0.19* -0.31**
(0.09) (0.13)

Treat 0.19*** 0.41***
(0.04) (0.05)

Pre-period Mean 21842.64 115.94
Number of Transactions 6391 6479
Controls X X
Ward FE X X
Year of Transaction FE X X

Notes: The table shows the difference-in-difference results, capturing the impact
of the FAR relaxation as described in eq. (1). The observations are mortgage appli-
cations for projects launched in the period 2014-2022, and are sourced from a large
private bank in India. Columns (1)-(2) show effects of the deregulation on price per
unit area and the loan amount respectively. Loan amount is reported in lakhs (= 105

INR). The treatment group consists of developments on parcels on roads wider than
12 meters, while residential developments on parcels on roads narrower than 12 me-
ters form our control group. Post takes the value 1 if a project files building plans
following the FAR deregulation in 2018. Controls include age and gender of the ap-
plicant. Standard errors are clustered at the the project and year of transaction level.
*** p<0.01, ** p<0.05, * p<0.1.
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D Property Price data

Figure D.1: PropEquity assessed market prices of new apartments price (per sq ft, INR)

Note: This figure plots the number of distributions of market values of units in residential projects in the period 2014-2022, and the data
are sourced from PropEquity. The treatment group consists of developments on parcels on roads wider than 12 meters, while residential
developments on parcels on roads narrower than 12 meters form our control group.

(a) Top Metro Cities in India (b) Cities in Maharashtra

Figure D.2: Average Price of New Launches (INR/sq ft)

Note: This figure plots the average price of new residential projects launched in the period 2014-2022, as reported by PropEquity. The
vertical black line indicates Q3 of 2018 when the FAR reform was introduced.
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E Amenity Classification

PropEquity uniformly collects amenity information across projects for 13 types of amenities.
We classify amenities as outdoor or indoor. Indoor amenities includegym, sports courts, and
indoor play area/community halls. Outdoor amenities include mediation area, swimming
pools, and outdoor play area. The increases in indoor amenities are largely driven by gyms
and indoor play area/community halls. We see no changes in luxury amenities like swim-
ming pools, sports courts.

Table E.1: Effects of Deregulation on Amenity Provision

Dependent Variable: Indoor Outdoor

Treat * Post 0.14* 0.03
(0.07) (0.07)

Pre-period Mean 0.66 0.35
Number of Projects 1094 1094
Ward FE X X
Year FE X X

Notes: The table presents difference-in-difference results of
the impact of the treatment as described in eq. (1) on the pro-
vision of luxury amenities. The data are sourced from PropE-
quity. The treatment group consists of developments on parcels
on roads wider than 12 meters, while residential developments
on parcels on roads narrower than 12 meters form our control
group. Post takes the value 1 if a project files building plans
following the FAR deregulation in 2018. Standard errors are
clustered at the the project and year of transaction level. ***
p<0.01, ** p<0.05, * p<0.1.
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F Effects for Existing Housing Market

How does the increase in FAR affect the prices of existing developments? Using data on
transaction prices for projects constructed between 2008 and 2014, we document that projects
in zipcodes with a high share of treatment plots witnessed an 11% decline in prices after the
FAR relaxation.

Table F.1: Effects on Existing Projects

Dependent Variable: % Change in Prices (per sq ft)
(1) (2) (3)

High Share Treat * Post -0.11* -0.11* -0.11*
(0.06) (0.06) (0.06)

Pre-period Mean 19718.72 19718.72 19720.43
Number of Projects 66201 66201 66177
Controls X X
Year FE X

Notes: The table presents difference-in-difference results of the impact of the treatment
as described in eq. (1) on the prices of projects launched between 2008-2014. The trans-
action prices are sourced from the PropEquity data. The high treatment share variable
comprises of zipcodes where over 33% of the plots are treated, i.e. over 75th percentile
on the distribution of share of treated plots. Post takes the value 1 following the FAR
deregulation in 2018. Standard errors are clustered at the pincode level. *** p<0.01, **
p<0.05, * p<0.1.

Developments launched between 2008 and 2014 in pincodes with high and low share of
treated plots transacted for similar prices between 2015 and 2018. However, one year after
the FAR relaxation, prices of older developments fall in pincodes with higher share of treated
plots, as shows in Figure F.1. The differences persist for three years after the FAR relaxation.
However, these declines in prices do not translate into a decline in the income of the house-
holds moving into older developments. We find small but insignificant effects on income of
households moving into these older developments, as shown in Table F.2.
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Figure F.1: Price of existing projects (per sq ft, INR)

Notes: The figure plots the transaction prices from PropEquity data over time. The high treatment share group comprises of zipcodes where
over 33% of the plots are treated, i.e. over 75th percentile on the distribution of share of treated plots. The vertical red line demarcates the
pre- period from the post period, i.e. when the FAR was relaxed in 2018.

Table F.2: Income Changes in Existing Projects

Dependent Variable: Income Age

High Share Treat * Post -0.74 -0.02
(0.84) (0.25)

High Share Treat -0.73 0.01
(1.32) (0.29)

Pre-period Mean 22.59 39.14
Number of Transactions 32035 32035
Controls X X
Year of Transaction FE X X

Notes: The table presents difference-in-difference results of the
impact of the treatment as described in eq. (1) on the income and
demographic characteristics of households moving into projects
constructed in the period 2008-2014, and sourced from the mort-
gage data. Annual income is reported in lakhs (= 105 INR). The
high treatment share group comprises of zipcodes where over 33%
of the plots are treated, i.e. over 75th percentile on the distribution
of share of treated plots. Post takes the value 1 following the FAR
deregulation in 2018. Controls in column (1) include age and gen-
der of the applicant. Standard errors are clustered at the project
and year of transaction level. *** p<0.01, ** p<0.05, * p<0.1.
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G Heterogeneity

Table G.1: Heterogeneous Effect on Supply

Dependent Variable: FAR
Heterogeneity variable Dist(CBD) Age Value per sq ft Initial Housing Land Area Employment Commercial

Treat x Post x [..] 0.04 0.00 -0.00 -0.04** -0.00* -0.00 0.00
(0.04) (0.00) (0.00) (0.02) (0.00) (0.00) (0.00)

Treat x Post 0.32** 0.25** 0.42*** 0.86*** 0.45*** 0.48*** 0.35**
(0.11) (0.12) (0.08) (0.23) (0.07) (0.13) (0.14)

Pre-period Mean 2.19 2.20 2.19 2.20 2.19 2.19 2.19
Number of Applications 2894 2297 2500 2297 2866 2894 2894
Dependent Variable: # Units
Heterogeneity variable Dist(CBD) Age Value per sq ft Initial Housing Land Area Employment Commercial

Treat x Post x [..] 3.86 -0.36 -0.00 -7.01** 0.00 -0.00 -0.00
(4.08) (0.38) (0.00) (2.35) (0.00) (0.00) (0.00)

Treat x Post 6.01 21.82* 17.92** 96.75** 4.65 15.49* 19.00
(8.79) (12.42) (7.44) (30.42) (6.39) (8.31) (12.24)

Pre-period Mean 43.95 41.94 41.94 41.94 43.58 43.95 43.95
Number of Applications 2450 1957 2119 1957 2426 2450 2450

Ward FE X X X X X X X
Year FE X X X X X X X

Notes: The table presents difference-in-difference results of the impact of the treatment as described in eq. (1). Panel A shows results for FAR and Panel B shows results for the number
of units. Column (1) interacts the treat x post with distance to the CBD. Column (2) interacts with the average age of the buildings in that ward. Column (3) interacts with the value of the
building per square footage. Column (4) interacts with total housing floorspace measured in the year 2012. Column (5) interacts with land area. Column (6) interacts with employment of
the ward. Column (7) interacts with number of commercial establishments in the ward. The observations are residential projects in the period 2014-2022. The treatment group comprises
of applications on roads over 12 meters in width. Permit applications on roads below 12 meters in width form our control group. Post takes the value 1 following the FAR deregulation in
2018. Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.
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Table G.2: Heterogeneity Effects on Supply by Treatment Intensity

Low Intensity (10-20%) High Intensity(30-50%)
Dependent Variable: FAR Total Floorspace # Units FAR Total Floorspace # Units

Treat * Post 0.37*** 1572.63** 18.22* 0.37*** 1128.33 19.73
(0.06) (747.15) (9.46) (0.10) (3557.42) (17.48)

Treat -0.05 1362.63** 14.80** -0.05 11602.04** 81.13**
(0.05) (426.19) (5.40) (0.08) (4371.13) (31.74)

Pre-period Mean 2.24 3175.60 41.87 2.22 5198.07 55.61
Number of Applications 2427 2002 2133 1384 1066 1153

Ward X Post FE X X X X X X
Ward FE X X X X X X
Year FE X X X X X X

Notes: The table presents difference-in-difference results of the impact of the treatment as described in eq. (1). The observations are residential projects
in the period 2014-2022, and data are sourced from permit applications. The treatment group in columns (1)-(3) comprises of applications on roads that
received 10-20% relaxation in FAR. This includes roads between 12-27 meters in the suburbs and 12-18 meters in the Island city. The treatment group in
columns (3)-(6) comprises of applications on roads that received 30-50% relaxation in FAR. This includes roads over 27 meters in the suburbs and over
18 meters in the Island city. Projects on roads below 12 meters in width form the control group in both specifications. Post takes the value 1 following
the FAR deregulation in 2018. The data has missing values for total floorspace and number of units. Standard errors are clustered at the ward level. ***
p<0.01, ** p<0.05, * p<0.1.
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Table G.3: Heterogeneity Effects on Characteristics by Treatment Intensity

Low Intensity (10-20%) High Intensity(30-50%)
Dependent Variable: Unit Size Public Space Unit Size Public Space

Treat * Post -14.90 113.38** -29.40 274.64**
(9.60) (47.06) (18.18) (119.73)

Treat 8.15** 90.19** 12.52 302.52***
(3.21) (27.61) (18.55) (72.10)

Pre-period Mean 89.03 142.50 90.63 147.33
Number of Applications 2200 2255 1201 1236

Ward X Post FE X X X X
Ward FE X X X X
Year FE X X X X

Notes: The table presents difference-in-difference results of the impact of the treatment as described in eq. (1). The
observations are residential projects in the period 2014-2022, and the data are sourced from PropEquity. The treatment
group in columns (1)-(3) comprises of applications on roads that received 10-20% relaxation in FAR. This includes roads
between 12-27 meters in the suburbs and 12-18 meters in the Island city. The treatment group in columns (3)-(6) com-
prises of applications on roads that received 30-50% relaxation in FAR. This includes roads over 27 meters in the suburbs
and over 18 meters in the Island city. Projects on roads below 12 meters in width form the control group in both specifi-
cations. Post takes the value 1 following the FAR deregulation in 2018. The data has missing values for total floorspace
and number of units. Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.

64



Table G.4: Heterogeneity in Types of Plots Developed

Dependent Variable: CBD - Nariman Point CBD - BKC School Hospital Bus Rail

Treat * Post 0.05 0.04 0.05 -0.00 0.01 0.06
(0.11) (0.09) (0.05) (0.02) (0.05) (0.06)

Pre-period Mean 23.89 9.73 0.79 0.37 1.25 0.90
Number of Projects 3004 3004 3004 3004 3004 3004

Ward FE X X X X X X
Year FE X X X X X X

Notes: The table presents difference-in-difference results of the impact of the treatment as described in eq. (1) on the characteristics of plots
being developed. Columns (1)-(2) report distances from the two central business districts (CBDs) in Mumbai. Columns (3)-(6) report distances
from the nearest school, hospital, bus stop and rail. The data on location of this service infrastructure is obtain from OpenStreetMaps. The
treatment group comprises projects on roads over 12 meters in width. Projects on roads below 12 meters in width form our control group. Post
takes the value 1 following the FAR deregulation in 2018. Standard errors are clustered at the ward level.
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H Robustness

Table H.5: Robustness to Missing Data: Housing Supply

Dependent Variable: FAR Total Floorspace # Units

Treat * Post 0.44*** 1176.84** 15.25**
(0.07) (446.80) (5.02)

Treat -0.05 1643.45** 14.11**
(0.05) (463.16) (4.11)

Pre-period Mean 2.31 3355.96 41.73
Number of Applications 2289 2289 2289

Ward X Post FE X X X
Ward FE X X X
Year FE X X X

Notes: The table shows the difference-in-difference results, capturing the impact of the FAR re-
laxation as described in eq. (1). The observations are residential projects in the period 2014-2022,
and the data is sourced from permit applications.Columns (1)-(3) show results of the deregula-
tion on FAR, total floorspace area, and number of apartments respectively. Only applications
containing all three of these variables are included in the sample. The treatment group consists
of developments on parcels on roads wider than 12 meters, while residential developments on
parcels on roads narrower than 12 meters form our control group. Post takes the value 1 if a
project files building plans following the FAR deregulation in 2018. Total floorspace is measured
in square meters. Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.

Table H.6: Robustness to Missing Data and Nearest Neighbor Matching: Housing Supply

Dependent Variable: FAR Plot Area # Units

ATE 0.46*** 2323.18*** 26.04***
(0.03) (367.92) (4.06)

Pre-period Mean 2.31 3737.59 47.11
Number of Applications 2226 2226 2226
Ward FE X X X
Year FE X X X

Notes: The table shows the difference-in-difference results, capturing the impact of the
FAR relaxation as described in eq. (1). The observations are residential projects in the pe-
riod 2014-2022, and the data is sourced from permit applications. Columns (1)-(3) show
results of the deregulation on FAR, total floorspace area, and number of apartments
respectively. Only applications containing all three of these variables are included in
the sample. We match treated developments to their nearest control development. The
treatment group consists of developments on parcels on roads wider than 12 meters,
while residential developments on parcels on roads narrower than 12 meters form our
control group. Post takes the value 1 if a project files building plans following the FAR
deregulation in 2018. Total floorspace is measured in square meters. Standard errors
are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.
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Table H.7: Robustness to Alternate Control Groups: Housing Supply

Dependent Variable: FAR Total Floorspace # Units

Treat * Post 0.29** 1886.04* 18.41**
(0.08) (936.93) (6.73)

Treat -0.04 2871.71*** 25.50**
(0.05) (734.55) (6.75)

Pre-period Mean 2.18 4348.59 49.34
Number of Applications 2903 2302 2494

Ward X Post FE X X X
Ward FE X X X
Year FE X X X

The table shows the difference-in-difference results, capturing the impact of the FAR relax-
ation as described in eq. (1). The observations are residential projects in the period 2014-2022,
and the data is sourced from permit applications.Columns (1)-(3) show results of the dereg-
ulation on FAR, total floorspace area, and number of apartments respectively. The treatment
group consists of developments on parcels on roads wider than 12 meters, while residential
developments on parcels on roads between 9-12 meters in width form our control group. Post
takes the value 1 if a project files building plans following the FAR deregulation in 2018. Total
floorspace is measured in square meters. Standard errors are clustered at the ward level. ***
p<0.01, ** p<0.05, * p<0.1.

Table H.8: Robustness to Missing Data: Housing Characteristics

Dependent Variable: Unit Size Public Space

Treat * Post -11.57 170.39**
(10.49) (45.12)

Treat 2.94 135.07***
(4.38) (25.48)

Pre-period Mean 86.75 180.50
Number of Applications 2289 2289

Ward X Post FE X X
Ward FE X X
Year FE X X

Notes: The table shows the difference-in-difference results, capturing the im-
pact of the FAR relaxation as described in eq. (1). The observations are residen-
tial projects in the period 2014-2022, and the data is sourced from permit appli-
cations. Columns (1)-(2) show results of the deregulation on apartment size and
public amenity floorspace respectively. The treatment group consists of devel-
opments on parcels on roads wider than 12 meters, while residential develop-
ments on parcels on roads narrower than 12 meters form our control group. Post
takes the value 1 if a project files building plans following the FAR deregulation
in 2018. Unit size and public floorspace are measured in square meters. Only
permit applications with no missing values for unit size and public floorspace
are included in the sample Standard errors are clustered at the ward level. ***
p<0.01, ** p<0.05, * p<0.1.
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Table H.9: Robustness to Nearest Neighbor Matching: Housing Characteristics

Dependent Variable: Unit Size Public Space

ATE -33.68* 216.28***
(17.28) (33.56)

Pre-period Mean 92.76 162.80
Number of Applications 2487 2572

Ward FE X X
Year FE X X

Notes: The table shows the difference-in-difference results, capturing the im-
pact of the FAR relaxation as described in eq. (1). The observations are residen-
tial projects in the period 2014-2022, and the data is sourced from permit appli-
cations. Columns (1)-(2) show results of the deregulation on apartment size and
public amenity floorspace respectively. We match treated developments to their
nearest control development. The treatment group consists of developments
on parcels on roads wider than 12 meters, while residential developments on
parcels on roads narrower than 12 meters form our control group. Post takes the
value 1 if a project files building plans following the FAR deregulation in 2018.
Unit size and public floorspace are measured in square meters. Standard errors
are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.

Table H.10: Robustness to Missing Data and Nearest Neighbor Matching: Housing Charac-
teristics

Dependent Variable: Unit Size (sq m) Public Space (sq m)

ATE -28.01* 241.35***
(16.61) (35.88)

Pre-period Mean 86.74 178.70
Number of Applications 2226 2226
Ward FE X X
Year FE X X

Notes: The table shows the difference-in-difference results, capturing the impact of the FAR relaxation
as described in eq. (1). The observations are residential projects in the period 2014-2022, and the data
is sourced from permit applications. Columns (1)-(2) show results of the deregulation on apartment
size and public amenity floorspace respectively. We match treated developments to their nearest control
development. The treatment group consists of developments on parcels on roads wider than 12 meters,
while residential developments on parcels on roads narrower than 12 meters form our control group.
Post takes the value 1 if a project files building plans following the FAR deregulation in 2018. Unit size
and public floorspace are measured in square meters. Only applications with both variables missing are
included in the sample. Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.
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Table H.11: Robustness to Alternate Control Groups: Housing Characteristics

Dependent Variable: Unit Size (sq m) Public Space (sq m)

Treat * Post -11.87 151.95**
(12.53) (58.92)

Treat 18.15** 129.95***
(5.53) (32.80)

Pre-period Mean 93.15 172.15
Number of Applications 2375 2459

Ward X Post FE X X
Ward FE X X
Year FE X X

Notes: The table shows the difference-in-difference results, capturing the impact of the FAR relax-
ation as described in eq. (1). The observations are residential projects in the period 2014-2022, and
the data is sourced from permit applications. Columns (1)-(2) show results of the deregulation on
apartment size and public amenity floorspace respectively. The treatment group consists of develop-
ments on parcels on roads wider than 12 meters, while residential developments on parcels on roads
between 9-12 meters in width form our control group. Post takes the value 1 if a project files building
plans following the FAR deregulation in 2018. Unit size and public floorspace are measured in square
meters. Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1.

Table H.12: Changes in Control Project Characteristics

Pre-2018 mean Post-2018 mean p-value(Pre = Post)

Built FAR 2.26 2.43 0.000
(0.60) (0.55)

Net Area of Plot 800.51 765.91 0.466
(716.26) (612.92)

Number of Units Developed 30.64 29.37 0.573
(35.91) (26.40)

Average Unit Size 84.40 99.09 0.260
(102.37) (249.03)

Number of Projects 376 437
Notes: The observations are residential projects in the period 2014-2022 on roads narrower than 12 meters. The built FAR is the

FAR reported by the developer on the permit application, and approved by the municipal government. Area of plot and average
unit size are reported in square meters. Post takes the value 1 if a project files building plans following the FAR deregulation in
2018.
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Table H.13: All Specifications: Placebo Test

Dependent Variable: % Change in Price
per sq ft Apartment

Treat * Post -0.07 -0.06 -0.06 -0.06 -0.15* -0.13 -0.14 -0.13
(0.05) (0.05) (0.06) (0.04) (0.07) (0.07) (0.08) (0.09)

Treat 0.13** 0.11* 0.10* 0.15** 0.25** 0.23** 0.21** 0.28**
(0.06) (0.06) (0.06) (0.06) (0.09) (0.09) (0.08) (0.10)

Pre-period Mean 17988.94 17988.94 17988.94 18077.10 1.83e+07 1.83e+07 1.83e+07 1.85e+07
Number of Applications 61438 61438 61438 57173 61586 61586 61586 57320

Year FE X X X X X X X X
Suburb X Post FE X X
Suburb FE X X
Zone X Post FE X X
Zone FE X X
Ward X Post FE X X
Ward FE X X
Pincode X Post FE X X
Pincode FE X X

Notes: The table presents difference-in-difference results of the impact of the treatment with different fixed effects. The observations are transactions for projects in the
period 2014-2022, and sourced from PropEquity. Columns (1)-(4) show effects of the deregulation on price per unit area of the apartment, and columns (5)-(8) on the
total cost of the apartment. The treatment group consists of developments on parcels on roads wider than 12 meters, while residential developments on parcels on roads
narrower than 12 meters form our control group. Post takes the value 1 if a project files building plans following the FAR deregulation in 2018. Means are reported in INR.
Standard errors are clustered at the ward level. *** p<0.01, ** p<0.05, * p<0.1
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I Model Appendix

I.1 First Order Conditions

To solve for the housing characteristics in equilibrium, we maximize the utility of potential
buyers and the profit of developers.

I.1.1 Demand

The utility for household i in income group g in location κ is given by:

max
A,h

Ugκ = αg ln(Yg − pgκ) + β lnhgκ + (1− αg − βg) lnAgκ

Solving the maximization problem of the household will give us the following solutions
for A and h for each income group g in each location κ:

hgκ =
β(Yg − pgκ)

α ∂pgκ
∂hgκ

Agκ =
(1− α− β)(Yg − pgκ)

α ∂pgκ
∂Agκ

I.1.2 Supply

Profits are governed by the following equation, subject to a floorspace constraint:

πgκ = pgκNgκ − cgfwL− rκL

s.t. fwL = Ngκhgκ + Agκ

Developers choose housing characteristics to develop for each group g in κ. Profit maxi-
mization implies different housing characteristics for each group.

∂πgκ

∂hgκ

= 0 =⇒ hgκ =
pgκ
∂pgκ
∂hgκ

∂πgκ

∂Agκ

= 0 =⇒ Agκ = fκL− pgκ
∂pgκ
∂Agκ

Ngκ =

∂pgκ
∂hgκ

∂pgκ
∂Agκ

I.1.3 Equilibrium

In equilibrium, high- and low-income households are segregated into different developments
and developers specialize in providing housing for a given income type in each neighbor-
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hood. Maximization of utility and profits implies the following, where ph = ∂pgκ
∂hgκ

and pA =
∂pgκ
∂Agκ

.

(hgκ)
S =(hgκ)

D

pgκ
ph

=
βg(Yg − pgκ)

αgph

pgκ =
βg

αg + βg

Yg

Similarly, supply and demand of within-building amenity space must be equal in equilib-
rium for each gκ:

(Agκ)
S =(Agκ)

D

fκL− pgκ
pA

=
(1− αg − βg)(Yg − pgκ)

αgpA

pAgκ =
Yg(1− αg)

(αg + βg)fκL
(15)

We can then find the value of Ag in equilibrium:

Ag =fκL− pgκ
pA

Ag =
(1− αg − βg)fκL

1− αg

Using the floorspace constraint, we know that Nh = fl − A. This implies that Nh = βgfL

1−αg
.

Secondly, we know that N g = rgL+cfL
pg

using the zero profit condition. We can then find the
value of pgh:

βgfκL

1− αg

=
rκL+ cfκL

pgκ
∗ pgκ
phgκ

phgκ =
(rκL+ cfL) ∗ (1− αg)

βgfgκL
(16)

Using Ngκ =
phgκ
pAgκ

and equations 15 and 16, we can solve for Ngκ.

Ngκ =
phgκ
pAgκ

(17)

=
(αg + βg) ∗ (rκL+ cfκL)

βgYg

(18)
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This implies that hgκ will be given by:

hgκ =
βgfκL

Ngκ(1− αg)
(19)

=
β2
gfκYg

(1− αg)(αg + βg) ∗ (rκL+ cfκ)
(20)

I.2 Model Estimation

I.2.1 Model Inputs

To simulate the data generating process according to the model, we take the number of ap-
plications in each of the four locations κ as given. We construct a variable that measures the
underlying distribution of parcels on wide (narrow roads), which allows us to measure the
intensity of treatment of each zipcode. Zipcodes are then classified into high treatment inten-
sity if over 33% of the parcels in that zipcode are on wide roads.47 We take the following steps
to simulate the data and compute our estimates:

1. For each application, we take their proximity to a wide road (treatment assignment),
zipcode and parcel size from the data.

2. We fix the population of households that want to move in each period, the share of high
income households, the reservation utility for each income group. We use the maximum
policy-mandated FAR for each parcel in each period.

3. With an initial guess for land rents in each of the four locations, we simulate the equilib-
rium housing characteristics, demand and supply. We iterate over land rents till demand
equals supply. This also provides us with a vector of housing characteristics supplied
on each parcel.

4. We repeat step 3 for the post period. FAR is now set at the new maximum as allowed by
the policy relaxation.

5. We stack the resulting data from the pre- and post period and the the same estimation
as in equation 14.

6. We minimize the mean squared difference between the simulated and data moments,
with reweighting to measure each moment in the same units.

Our comprehensive list of estimates are reported below.

47This coincides with the 75th percentile of the zipcode distribution of parcels on wide roads.
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Table I.14: Data and Model Moments

Data Model
High Share Treat X Treat X Post : A 159.51** 172.05

(77.32) (154.86)
High Share Treat X Treat X Post : h 3.28 7.65

(10.53) (6.76)
High Share Treat X Treat X Post : p -0.38* -0.37***

(0.22) (0.06)
Treat X Post : A 105.29*** 812.43***

(40.79) (380.04)
Treat X Post : h -14.82* -10.60***

(7.76) (2.72)
Treat X Post : p 0.13 -0.03

(0.39) (0.028)
Treat X Post: Income -0.254* -0.09***

(0.14) (0.01)
Notes: Data estimates are those reported in Table 9. *** p<0.01, ** p<0.05, * p<0.1.

J Road Width Data

Figure J.1: Road widths against which FAR is claimed

Note: The vertical red lines indicate the road-widths at which FAR was increased progressively: 9, 12, 18 and 27 meters.
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