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I. INTRODUCTION 

Cities continually remake themselves through addition and subtraction. As buildings are torn 

down and new ones constructed, landlords, real estate developers, and public institutions are 

constantly changing the cityscape to achieve public and private land use goals. Economic, 

physical, and policy forces dictate what gets built and what varies block to block, and 

understanding these forces is fundamental to both the policymakers that regulate land use and the 

private parties impacted by those regulations. In an attempt to understand these forces, this paper 

employs a linear probability model to predict the likelihood that a parcel, or lot of land in New 

York City, will develop based on various characteristics.  

The variables used to predict development were informed by conversations with New York 

City real estate developers and urban planners, existing literature, and practical experience. They 

are largely related to those that impact land use regulations and construction cost and feasibility. 

Specifically, I analyze the relationship between whether or not a lot has developed—defined as 

having received a new building or demolition permit or merged tax lots—and physical 

characteristics, locational characteristics, land use regulations, and public vs. private ownership. I 

develop a model that relates developed lots to these variables, separately for each of New York 

City’s five boroughs: the Bronx, Brooklyn, Manhattan, Queens, and Staten Island.  

Successful land use policies create the conditions under which private landowners can 

effectuate a municipality’s goals. These goals span from pro-development policies, which seek to 

encourage new construction, such as incentivizing affordable housing via zoning bonuses, and 

preservationist policies, which seek to limit, or moderate new construction in order to preserve 

neighborhood character. Depending on the neighborhood, demographic and economic shifts, 
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political will, and countless other factors, most urban policy strikes a balance somewhere 

between these two ends of the spectrum. In New York, regardless of the intent of a land use 

regulation, private landowners are largely responsible for effectuating those policy goals because 

most of the land in the city is privately held.  

In 2020, about two-thirds of New York City’s 248 square miles of real property (which 

does not include most roads and waterways) was privately held.1 The 82 square miles of publicly 

owned property is mostly comprised of already constructed public parks, essential infrastructure, 

or existing public housing. Thus, the government’s opportunities to construct new housing or 

spur economic growth through the creation of new office or industrial space is limited. Because 

of this, the City relies on private real estate development to provide most housing, jobs, and 

services to its residents. This means that where the City would like to see new construction, land 

use regulations cannot be so restrictive that they render new development infeasible to private 

owners. Thus, understanding the factors that associated with development of certain sites and not 

others is paramount to urban planning and real estate development.  

II. WHAT DETERMINES NEW DEVELOPMENT?  LITERATURE REVIEW AND 

HYPOTHESES 

The variables I use to predict new development generally break down into three 

categories: regulatory frameworks, physical site constraints, and ownership. Drawing on existing 

literature and conversations with developers and urban planning experts, I predict that more 

restrictive regulatory frameworks and ones that require multiple levels of bureaucratic approval 

will have a negative relationship with new development. When looking at physical site 

 
1 MapPLUTO, 2010 and 2020, analysis by author. 
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constraints of a given lot, I predict that use and size of existing buildings as well as the size and 

location of the lot will have varying relationships with new development. Similarly, I predict 

varying associations of different ownership structures as the motivations to develop or redevelop 

property vary depending on goals of the landowner.   

Regulatory Variables: Zoning & Historic Preservation 

The extent to which and how municipalities should regulate land use is subject to debate. 

There are surely arguments for regulation. Ellen and McCabe (2017), Been (2014), among 

others, highlight the motives of preservationists, who believe that new development threatens 

neighborhood character. Fischel (2001) argues that homeowners who benefit from restricting 

supply and increasing housing prices tend to want to limit new development. Been et al (2017) 

enumerate the ideologies of affordable housing proponents, whose “supply skepticism” is borne 

from the belief that increases in the supply of market rate housing do not “trickle down” but 

rather, that its creation induces additional demand and increases existing housing prices. 

Relatedly, Curran (2018) argues that the proliferation of some types of market rate housing, 

namely condos and luxury high rises which are largely designed for non-family households and 

international investors, exacerbate displacement pressures on women, families, and the elderly 

(Curran 2018).  

Yet overly restrictive regulations (e.g., zoning) limit supply, and can result in various 

environmental, economic, and social concerns. With respect to the environment, limits on 

supply, which oftentimes take the form of land use regulations that limit density, can result in 

sprawl because the same number of people are located further apart (Been et al 2017). These 

lower density areas can result in higher emissions as residents and workers have increased 
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automobile dependence to travel to essential services, amenities, and jobs (Ewing & Cervero 

2017; Stevens 2017). Less dense buildings are also less efficient than larger ones, which 

increases per capita emissions (Been et al 2017 reviewing the literature; Estiri 2015; Ewing & 

Rong 2008), environmental degradation (Ewing & Kostyack 2005), and lowers water quality 

(Jacob & Lopez 2009).  

In terms of economic and social concerns, restricting supply may hinder urban economic 

growth, raise prices, and displace lower income households. While it is difficult to quantify 

precisely what causes displacement of individual households, restrictive land use regulations can 

prevent supply from growing, lead to higher prices in the face of growing demand, and displace 

lower income households (Been et al 2017; Glaeser 2004; and Gyourko & Molloy 2015 and 

Glaeser & Gyourko 2003 surveying the literature). Indeed, several scholars have studied the 

effect of land use regulations on housing prices, generally finding that the stricter the regulations, 

the higher the prices. These studies have ranged in scope from cross-section analyses (Malpezzi 

2006) to individual states such as California (Lin & Watcher 2019; Quigley & Raphael 2006) 

and municipalities such as Boston (Glaeser & Ward 2009) and New York (Glaeser et al 2004). 

Specifically, in their analysis of housing prices in Manhattan, Glaeser and his colleagues (2004) 

argue that existing land use regulations are the cause of rising housing costs. Specifically, they 

study the gap between condominium prices and construction costs in Manhattan, arguing that 

this difference reflects the cost of land use regulation. They estimated that construction costs 

averaged $300/sf for luxury-type condominiums and sold for around $600/sf. Basing their 

analysis on neoclassical economic theory, which states that prices will equal costs, they argue 

that this large gap is due to land use regulations, or a “regulatory tax”. This results in, they argue, 

increases in the cost of construction and subsequent decreases in the amount of new construction, 
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ultimately reducing supply and raising prices. With this in mind, I examine various zoning 

regulations to understand their relationship with new development. I predict that special districts, 

which are areas that have unique rules not found in other areas of the city will have a slight, but 

negative impact on new construction compared to lots that are not located within special 

districts. It also predicts that commercial districts, which are the most flexible of New York 

City’s three categories of zoning districts, will have a positive impact on new construction 

compared to residential and manufacturing districts. Finally, I predict that as the maximum Floor 

Area Ratio (FAR2) increases, the more likely development is to occur.  

Similarly, I consider the relationship between potential zoning lot mergers and new 

development. Multi-lot assemblages, or potential zoning lot mergers occur when “contiguous tax 

lots within a block [are combined], eliminating lot lines for zoning purposes and allowing the 

free movement of floor area within the merged zoning lot” (DCP 2015, 5). It is often possible for 

multiple landowners to continue to own separate tax lots on one zoning lot, and the amount of 

floor area allocated to each tax lot is usually defined in a zoning lot development agreement 

(ZLDA). This allows for multiple owners, and oftentimes multiple buildings, to exist on one 

zoning lot.  

Zoning lot mergers, which differ from transferable development rights (DCP 2015, 5), or 

TDRs, have encouraged development in New York City, especially Manhattan, since the 1970’s 

(Levinson 1997, Been 2013). The most popular mechanism to move floor area, nearly 400 

zoning lot mergers were executed between 2003 and 2011 (Been 2013, 5). Indeed, merging 

 
2 FAR (pronounced as an abbreviation), is the main metric for controlling a building’s size. It specifies the maximum 
square footage that can be within a building based on its lot size. For instance, a 10,000 square foot lot with an FAR 
of 2.0, could be built to two stories if the building covers the entire lot or four stories if it covers half the lot. 
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underbuilt zoning lots increases the overall size of the zoning lot, thereby increasing potential 

size of a new building. This is why zoning lot mergers are usually accompanied by new 

construction on at least one tax lot in the zoning lot. Thus, it is important to identify the potential 

for zoning lot mergers when assessing whether a lot is a potential development site. To estimate 

the amount of available floor area for each lot, I subtract the built floor area on a site from the 

total available floor area, discounts for efficiency and then aggregates these by block. With this 

calculation, I predict that available floor area on a block will have a positive relationship with 

new development. 

 Outside of zoning, but still within the land use regulatory structure, I examine the 

development patterns on lots subject to preservationist policies, which has existed in New York 

City for decades. In 1965, the New York City Landmarks Preservation Commission (LPC) was 

established to preserve the historic character of individual buildings and neighborhoods—

through landmark and historic district designation, respectively. Since then, LPC has designated 

150 historic districts and more than 1,500 individual landmarks, the majority of which are 

located in Manhattan (Figure 1). Once a building is landmarked, that designation is rarely 

rescinded (Steinberg 2011), resulting in an ever-increasing supply (Figure 2). There is a process 

for de-designation—known as a recission—but that is a rare occurrence. 

In the past 30 years, only four landmark rescissions have occurred.3 The Knickerbocker Field 

Club in Brooklyn was first designated in 1972, suffered an arson attack in 1988, and had its 

landmark status rescinded in 1992 (CPC 1992). The New Brighton Village Hall in Staten Island 

was first designated in 1965 (when the LPC was established), suffered a fire in 1969, and had its 

 
3 This does not include buildings that were designated by LPC but did not receive final approval by the New York City 
Council such as the Jamaica Savings Bank in Queens and the Austin, Nicholas Warehouse in Brooklyn for which the 
City Council voted against designation in 2005 (Pogrebin 2005).  
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landmark status rescinded in 2007 (the long gap was due to subsequent owners intending, but not 

executing, restoration). On Manhattan’s Lower East Side, the Beth Hamedrash Hagodol 

Synagogue was designated in 1967, suffered a fire in 2017, and had it landmark status rescinded 

in 2020. Finally, Public School 31 in the Bronx was designated in 1986, was vacated and fell into 

disrepair in the late 1990s and had its landmark designation rescinded in 2020.  

In that same time, 729 individual buildings have been landmarked, and as of 2020, there are 

approximately 35,000 properties in historic districts.   

After a historic district designated or building designated as a landmark, any alterations 

or construction to that building require higher levels of regulatory approval than what is typically 

required by the Department of Buildings (DOB). Normally, when a developer would like to 

demolish or make changes to an existing building or construct a new building, they must 

demonstrate to the DOB that their plans comply with zoning. At its most fundamental level, 

zoning dictates the size and uses allowed within buildings. Within these categories, regulations 

become more granular, dictating things like the size of yards, maximum building height, number 

of permitted parking spaces, and about 1,300 pages worth of other rules.4 Despite the enormity of 

the zoning resolution, because these rules are already established and readily available, 

landowners can construct new buildings on an as-of-right basis, meaning they can file their plans 

directly with the Department of Buildings (DOB) and pending approval that the building 

complies with zoning, proceed with construction. According to New York City’s Planning Chief 

Marisa Lago, “as-of-right development is the workhorse of producing both housing and space for 

jobs…. With over 80 percent of new housing produced since 2010 [having] been built as-of-

 
4 While now digitally available, the NYC Zoning Resolution is about 1,300 pages if printed, according to the 
Department of City Planning’s website.  
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right” (Lago 2019). However, landmarks or buildings in historic districts, are required to seek 

approval from LPC in addition to the DOB process.5  

The LPC process can range in time from a few months for staff level approval of minor 

work to several years if the proposed changes are significant enough that the LPC deems they 

must go through a public review process. Throughout the public review process, the public and 

the LPC can request changes to a building until it is deemed that the proposed changes do not 

materially alter a landmarked building’s design or, for buildings in historic districts, that the 

changes are in character with the neighborhood. While this process can help to maintain the 

design that the LPC deems appropriate, the added regulatory hurdles have impacts beyond 

aesthetics (Been et al 2014; Ellen, McCabe 2017).  

Analyzing local housing markets in and around historic districts, Been, et al (2014) found 

that historic districts have a negative impact on new construction and varying impacts on housing 

prices. Their analysis found that new construction falls after the City designates a historic district 

(Been et al 2014, 22). They then assessed property values, finding that while housing prices rose 

across historic districts, the magnitude of those increases vary by local housing markets. 

Specifically, areas where development potential is lower—that is, where the marginal profit 

between existing uses and new construction is lower—witness higher increases in property 

values than those where development potential is higher. The overall increase, they argue, may 

not be due to the designation itself but an amenity effect resulting out of the desirable 

architectural character of the neighborhood, which caused its designation in the first place. 

 
5 In fact, as of this writing LPC’s website states that all exterior work on landmarked sites must be approved by the 
LPC, regardless of whether it requires a DOB permit.  
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They also found that property values rose for sites within 250 feet, but outside of historic 

districts. The finding that property value increases for sites within and near historic districts 

conforms with statements by real estate developers. In evaluating potential sites for development, 

one developer stated that by limiting the potential for new development, historic districts help to 

predict future competition. Unlike many other investments, successful real estate investments 

hinge on accurate predictions of future market conditions as they are likely to change from the 

start of construction to the end, a process which usually takes 2-4 years after several months to 

years of regulatory approvals. Even within historic districts, which have a higher barrier of entry 

due to the increased time-cost of regulatory approvals, the predictability of future supply can 

help to reap large returns.  

Of the top ten highest grossing New York City buildings, four were in or near historic 

districts: 105 Charles street in the Greenwich Village Historic District grossed $786,532,443 in 

sales across 88 units, 56 Leonard Street is adjacent to the Tribeca East Historic District and 

grossed $890,414,761 in sales across 125 units, Manhattan House6 is a block from the Upper 

East Side Historic District and grossed $1,034,219,135 in sales across 395 units, and The 

Greenwich Lane is located in the Greenwich Village Historic District with $1,513,709,635 in 

sales across 186 units (sales information from Theiss 2017, historic district information from 

DCP 2020). While the gains after exceeding historic district’s higher barrier to entry can be 

enormous, many smaller landowners are likely disincentivized by the added cost and time of 

seeking LPC approval to develop. As such, I anticipate that historic districts and landmarks will 

 
6 Manhattan House is also a rare development in that it is an extensively renovated landmark building. 



  12 

have a negative impact on new construction, but the magnitude of that association will differ for 

lots that are vacant and lots that are not.  

It is important to make the distinction for two reasons. First, vacant sites within historic 

districts do require LPC approval, but the process is less onerous than if a developer were to 

make modifications to an existing building. LPC does require newly proposed buildings to 

conform with the character of the historic district but they not required to maintain existing 

character on the site because the site is empty. Second, vacant sites were identified if they were 

coded as a parking lot or vacant land, and occasionally, DOB identifies private open space as 

vacant (e.g., Sunnyside Gardens Park in Queens is an open space coded as vacant land in a 

historic district). Because of this, I separate these two types of land uses within historic districts 

to mitigate the impact of vacant land. After making this distinction, I predict that preservationist 

policies will have a negative relationship with new development, and that relationships will be 

stronger for sites that are not vacant.  

Regulatory Variables: Environmental Remediation, Tax Incentives, and Affordable Housing 

In addition to zoning and preservationist policies, I also examine two regulations related 

to required environmental remediation. The first is a city-regulation called an e-designation (i.e., 

environmental designation). E-designations are borne out of a zoning action, meaning that as part 

of the approval process for a zoning change or waiver, the city identified potential environmental 

impacts that must be addressed before the landowner can receive building permits and/or occupy 

the completed building. The three most common e-designations are related to: hazardous 

materials, which requires soil testing and remediation if the soil is contaminated; noise, which 

means that thicker windows must be installed to mitigate sound for building occupants; and air 
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quality, which may require remediation such as a moving a boiler stack, so fumes do not impact 

occupants in an adjacent property. Addressing any e-designation is more costly than what would 

otherwise be required, but these costs are not usually prohibitively expensive. Most 

conversations with developers confirmed that e-designations are the cost of doing business on 

many projects and do not prohibit new construction. On the contrary, as e-designations are born 

out of a zoning action, they are a good indication of where new construction will occur. Put 

another way, landowners typically only go through the time and cost of seeking zoning actions in 

order to construct a new building. If that investment is already made, construction is likely to 

follow, regardless of an e-designation. Because of this, e-designations are likely to have a 

positive relationship with new development. However, given that e-designations may signal 

where a developer may wish to build, simultaneity bias may occur.  

The second variable related to environmental remediation is brownfields. Established in 

1995 as part of the US Environmental Protection Agency’s (EPA) Brownfields and Land 

Revitalization Program, brownfields are sites that are contaminated, polluted, or contain hazard 

materials. To encourage the remediation and redevelopment of these sites, the New York State 

Department of Environmental Conservation (DEC) administers the Brownfield Cleanup 

Program, which offers a series of tax credits and liability relief available to landowners or 

developers that seek to build on these sites. These tax credits are generous. According to the 

DEC’s website, for primarily residential and commercial redevelopment, the tax credit is the 

lesser of $35m or three times the cost of cleanup. For primarily manufacturing redevelopment, 

the tax credit is the lesser of $45m or six times the cost of cleanup. One developer stated that 

these tax credits help to incentivize new construction within brownfields, especially the 

development of affordable housing, which offers additional tax credits. Additionally, after 
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cleaning up the site, developers are eligible to obtain a limitation of liability from New York 

State, which limits the potential loss and damages for which the developer can be held liable. 

This is especially important given that the extent of environmental contamination is largely 

unknown before remediation begins. Because liability is mitigated and because the tax incentives 

to clean up these properties are generous, I predict that location within a brownfield will have a 

positive association with new construction.  

The last regulatory variables considered are related to existing affordable housing 

requirements, namely whether the building contains a rent stabilized unit, the amount of the 

property that is exempted from taxes, or whether a lot is within an inclusionary housing 

designated area (IHDA or referred to later as VIH for voluntary inclusionary housing). Building 

tenants in rent stabilized and exempted properties are typically more costly and difficult to 

relocate, resulting in barriers to new construction. Rent stabilized units, which comprise 

approximately 45 percent of New York City’s housing stock (HPD, 2017), are dwelling units 

that are regulated by the State of New York and limit annual rent increases, among other things. 

Prior to 2019, rental increases were subject to the annual rate set by the Division of Housing and 

Community Renewal (DHCR) and could also be increased based on the cost of individual 

apartment and building-wide improvements. This meant that landlords could offset the costs of 

building improvements by charging higher rents after the improvements were made. However, in 

July 2019, New York State passed The Housing Stability and Tenant Protection Act of 2019, 

which significantly reduced the amount that landlords could change after improvements were 

made. In conversations with developers, this resulted in the demand for rent stabilized properties, 

which was already lower than market rate properties, to drastically fall. As I analyze variables 

from 2010-2020, the association of this relatively recent change on new development is likely to 



  15 

be diminished. Nonetheless, as restrictions related to rent-stabilized existed before and after 

2019, I predict that the existence of rent-stabilized units within a building will have a negative 

association with new construction. 

Similarly, there are various types of property tax incentive programs to encourage the 

production of affordable and other types of housing units. These include partial tax breaks such 

as 421-a (a.k.a. Affordable New York Housing Program), which is one the most widely utilized 

programs for new construction that contains affordable units, or full tax breaks such J-51, which 

provide 14-year or 34-year full tax benefits depending on the amount of affordable housing 

provided.7 Properties with these tax exemptions are less likely to develop than those that without 

exemptions as the benefits of the programs that permit tax exemptions (such as 421(a)) would 

need to be renegotiated or vacated if the intended building program no longer meets the 

requirements to receive the tax break. As such, I predict that a property with a tax exemption 

would be less likely to develop than one without. I also predict that the amount of tax exemption 

that a property receives will have an inverse relationship with its likelihood to develop. However, 

it is important to note that the data does not differentiate between properties that have a tax 

exemption because of participation in one of these programs and properties that are exempt from 

taxes because of their ownership and use.  

Properties that fall in the latter category include those owned and operated by certain 

non-profit organizations, including religious institutions, universities, schools, hospitals, and 

some philanthropic uses. The inability to differentiate between why properties have received a 

 
7 The NYU Furman Center provides a directory of the various programs offered in NYC on their website.  

https://furmancenter.org/coredata/directory/all
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tax exemption is a limitation of this analysis, but one that is offset by including variables related 

to the existing use on a site. 

To this end, I estimate the correlation of differing uses on a site with new development. 

DOB categorizes sites based on the existing use and size of buildings on the lot. This ranges 

from one-family, bungalow dwellings to luxury residential elevator buildings to gas stations to 

churches to large and small office buildings (see Tables 4, 5, and 6). I predict varying 

associations in both direction and magnitude depending on the existing use, development 

potential, and existing tenant relocation. For properties where development potential may yield 

greater revenue gains than the existing use, such as vacant land, open space (which does not 

include public parks), warehouses, and factories, I predict a positive association with new 

construction. For properties used primarily for uses other than an investment opportunity, such as 

single-family homes or churches, I predict a negative relationship with new development. And 

for properties that would require tenant displacement or where the marginal increase in profits is 

lower between the existing use and new construction, such as multi-family elevator buildings or 

large office buildings, I predict a negative association. 

Finally, I consider whether a site’s location within an IHDA impacts new development. 

Within an IHDA, the Voluntary Inclusionary Housing (VIH) program applies, meaning that if a 

developer provides affordable housing in their new development, they can receive a floor area 

bonus. In other words, if a developer provides affordable housing, they can build a larger 

building than what would typically be allowed. As such, I predict that this bonus will more than 

offset the cost of providing affordable housing and will therefore have a positive relationship 

with new development.  
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Physical and Locational Characteristics: Building Size, Built Year, Lot Size, Corner Lots, 

Proximity to the Subway 

Outside of existing use and regulatory frameworks, I also explore patterns of 

development based on several physical characteristics that impact new construction. In addition 

to the existing use in the building, I include data on the existing size of the lot. The City 

Environmental Quality Review (CEQR) Technical Manual, which is the document that informs 

environmental review required for changes in land use, advises that lots built to 50% or more of 

the maximum permitted floor area allowed by zoning are unlikely to develop. There are two 

main reasons for this. First, larger buildings are more expensive to demolish. However, 

demolition of existing buildings, according to some developers, can be as low as $5 per square 

foot, an expense which is not cost prohibitive. The second, and more likely reason, is that the 

marginal profit and risk of new development diminishes as the size of the existing building 

increases. The risks of redevelopment, therefore, outweigh potential profits. Because of this, I 

predict that an existing building’s size will have an inverse relationship with its likelihood of 

new construction.  

I also consider the correlation between of the age of a property, using the year of initial 

construction, recent alteration, or improvement and new development. Generally, older 

buildings—absent historic preservation—are predicted to be more likely to be demolished or 

reconstructed, especially when those buildings cannot adapt to changes in market trends. This is 

primarily due to the relative longevity of physical structures. While some buildings can adapt to 

changes in economic and regulatory forces, others become so obsolete that the only (economical) 

path forward is through demolition. This is most evident in areas that were established as 

manufacturing districts in the late 19th century. In the first half of the 20th century, the industrial 
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city collapsed, causing many cities to decline in the 1960s and 1970s (Glaeser 2011). While 

some Rust Belt cities continue to struggle towards recovery, New York rebounded as a service 

economy, however, much of its building stock continues to reflect its industrial past. Nowhere 

was this dichotomy more apparent than in Lower Manhattan.  

The Garment District, which once produced nearly two-thirds of all women’s clothing in 

the US, was a textile-producing powerhouse at the turn of the 20th century (Doeringer 2012). 

However, outsourcing in the 1950s and 1960s caused many manufacturers to vacate the area, 

leaving space for the artists to move in (Facciolo 1986). Since then, the Garment District has 

become one of the most expensive residential areas in the U.S., with condos sold at a median 

sales price of $1.6m (Theiss 2020). While some of these buildings have been able to adapt to the 

change from industrial to a mixed commercial and residential area through conversions, those 

that cannot efficiently adapt cannot realize their full development potential and are therefore 

more likely to see new construction. As such, I predict that the relationship between age and 

likelihood of construction is positive, though I believe this relationship will be a quadratic one, 

eventually changing direction after a certain period of time.  

Next, I examine the physical characteristics of the land. Lots come in all shapes and sizes, 

and some of these shapes and sizes allow for more regular and therefore less expensive 

construction. Generally, larger, rectangular lots with sufficient lot frontage (measured as the 

distance of the lot along the streetline) and lot depth (measured perpendicular from the streetline 

to the rear of the lot) are desirable. In conversations with developers, the minimum lot size varies 

depending on their goals and desired land uses. While some developers are comfortable 

developing a three to five-unit condo building on a parcel of land that is 5,000 square feet or less 

(though no less than 1,700 as that is the minimum lot size allowed for residential buildings by 
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zoning), others look for larger sites in the 7,500-10,000 square foot range to accommodate multi-

family elevator buildings. Institutions such as universities or hospitals are larger still, usually 

requiring lots larger than 10,000 square feet for individual buildings and much more for campus 

developments. City planners use this knowledge to study the potential impact of a land use 

action, such as a zoning change, on the built, and unbuilt environment. The CEQR Technical 

Manual states that sites smaller than 5,000 square feet are unlikely to develop (CEQR 2014). 

Using this, and other criteria, planners assess where potential development may occur. Shifting 

this measure slightly, I categorize lot size into five bins: very small (0-1,700 sf), small (1,700-

5,000 sf), average (5,000-10,000 sf), large (10,000-20,000 sf), and very large (>20,000 sf). I 

predict that the larger the lot, the more likely it will be to develop.  

I also examine development patterns based on several geographic characteristics of the 

lot. First, I consider whether a lot is a corner lot, as these lots have zoning, construction, and 

design benefits. Typically, corner lots, especially those along wider streets have great zoning 

relief for regulations like yard or open space requirements, more regular construction, and offer 

two frontages, allowing for better views for tenants (i.e., the amenity of the corner office). 

Because of this, I predict that corner lots will be more likely to develop than other types of lots.  

Second, I analyze proximity to subway stations based on the existing ideologies 

surrounding transit-oriented development (TOD). TOD is a planning practice that advocates for 

increased density around rail stations to promote inter and intra-urban connectivity, access to 

jobs, and more efficient regional transportation. Several scholars have studied the benefits of 

TOD, including its effect on increased rail ridership and decreased dependence on automobility 

(Loo et al 2010) and effect on property values (Kay et al 2014; Noland et al 2014; Wang 2016; 
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among others). Building off of this research, I predict that lots located within a quarter mile of a 

subway line will be more likely to development than lots farther away. 

Ownership Variables 

 Finally, I examine the relationship of property ownership as this structure largely dictates 

the motivations to use and redevelop properties. I first consider the difference between public 

and private ownership. Public ownership varies from essential infrastructure like sanitation 

garages and public parks to residential properties like public housing or mixed-affordable and 

market rate housing. While many publicly owned sites are excluded from the analysis (discussed 

later), some are included as they are subject to the some of the same forces that drive private 

development. For instance, while the New York City Department of Housing Preservation and 

Development (HPD) own many parcels of land, they oftentimes dispose of this property to a 

private developer to construct new housing. The city may offer subsidies and cheaper land 

acquisition to make these sites more desirable as development on city-owned land typically 

requires higher levels of affordability than what would normally be required. Additionally, the 

New York City Charter requires public review and additional regulatory approvals for the 

disposition of city-owned property to a private organization. There is also the added time cost of 

responding to, negotiating with, and coordinating with various city agencies, factors that remain 

constant regardless of public or private ownership are construction costs and other land use 

regulations such as zoning. Considering these factors together, I predict that publicly owned sites 

will have a negative association with new development. 

 Second, I examine the relationship between ownership through a Limited Liability 

Company (LLC) and new development. An LLC is a business entity commonly used in real 



  21 

estate development because they mitigate risk for developers as well as offer a variety of 

financial and management incentives. First, LLCs limit personal liability of real estate 

development as the LLC, not the individual members of the LLC, is liable to satisfy financial 

obligations like a mortgage (Borden and Vattamala, 2011). It is important to note, however, that 

LLCs do not completely mitigate the risk of financial insolvency for its members, it only limits 

that risk. Second, LLCs offer several financial incentives, such as tax benefits that allow the 

profits earned through the LLC to be passed through to the members of the LLC who then report 

these earnings on their personal income. They also simplify the transfer of property ownership, 

an otherwise expensive process.  Finally, LLCs allow various partners to establish the roles, 

powers, and responsibilities of each party in the formation of the LLC (Borden and Vattamala, 

2011). As many real estate investments include a variety of stakeholders (such as institutional 

investors, individual investors, developers, landowners, etc.), the option of creating a separate 

entity for the individual investment can be desirable—though establishing these roles, powers, 

and responsibilities does require negotiation. Nonetheless, as developers often use LLCs for new 

construction or investment, I predict that LLC ownership will have a positive relationship with 

new development.   

 Finally, I consider whether a recent tax lot apportionment has taken place on the site. 

Similar to the rationale for including the potential for zoning lot mergers, a recent apportionment, 

defined as having occurred in the past five years (excluding condos) may signal that a site is 

preparing for new construction. As such, I predict that a recent apportionment will have a 

positive relationship with new development. 

Having established the theoretical importance of these variables, the next section describes 

the data used for the analysis and methods for collecting and transforming these data.  
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III. DATA, MEASURES, & METHODS  

The data collected, its measurement and subsequent analysis were informed by the existing 

literature discussed above, practical experience, and conversations with NYC real estate 

developers and experts. I conducted interviews with nine individuals, including six private 

developers who have worked on ground-up construction and alterations or conversions of 

existing buildings to develop multi-family residential and mixed-use projects, one site 

acquisition and planning expert who identifies sites for private companies looking to relocate 

commercial and institutional uses, one affordable housing and finance expert working as a 

Deputy Commissioner for the NYC Department of Housing Preservation and Development, and 

one housing development expert working in the Housing and Economic Development division at 

the NYC Department of City Planning. These conversations, combined with the existing 

literature described above, informed the data, measures, and methods described below. 

  

Data 

To analyze where development occurs in New York City, I use a dataset of lot characteristics 

derived from various sources (Table 1). The primary data source is MapPLUTO (Primary Land 

Use Tax Lot Output), a dataset that combines tax lot data with the Department of Finance Digital 

Tax Map data. While many of the regulatory, physical site characteristics, ownership variables 

are available in this dataset, some were transformed, and some were added through other sources 

from the NYC Metropolitan Transit Authority (MTA), the NYS Department of Environmental 

Conservation, the NYC Department of Finance, and the NYC Department of City Planning. GIS 

was the primary tool used for conducting locational analysis, merging data, and filtering. 
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As I am interested in understanding the factors that cause development of lots for uses other 

than providing city-owned and developed public housing, essential infrastructure, and where 

zoning permits only single and two-family homes, I exclude these types of lots. Excluded lots 

include public housing sites owned by the New York City Housing Authority (NYCHA), fire 

and police stations, jails and detention centers, public parks, cemeteries, public schools 

(excluding public universities), court houses, jails, utility sites, and transportation infrastructure 

like piers and airports. I also exclude lots on smaller islands as these sites are too unique to 

analyze as part of a larger study (e.g., Roosevelt Island in Manhattan, Rikers Island in the Bronx, 

etc.). Finally, I exclude sites in low density residential districts that do not allow multi-family 

development, heavy manufacturing districts, and amusement park entertainment districts as 

motivation for new construction varies in these districts.  

For instance, I exclude low density residential sites as these lots are typically developed for 

owner-occupancy uses and new development is subject to various qualitative factors that are 

difficult analyzed. These include an individual homeowner’s design preferences, construction of 

quality-of-life improvements, and individual motivations to prepare the site for sale. These sites 

warrant analysis, but such a study is outside of the scope of this paper. After these exclusions, 

238,661 lots remained in Brooklyn, 59,915 remained in the Bronx, 40,137 remained in 

Manhattan, 134,882 in Queens, and 31,177 in Staten Island. As Staten Island contains mostly 

single- and two-family zoning, the analysis is focused mainly on the few commercial districts on 

the island. This being the case, results are only discussed for Brooklyn, the Bronx, Manhattan, 

and Queens—though the results in the tables at the end of the paper do include Staten Island. 

With an understanding of the lots included in the analysis, the below describes the measures 

of the dependent variables followed by the independent variables used in the analysis.  
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Measures 

In order to understand the correlates of the independent variables on different types of new 

development, I include three, binary dependent variables in the analysis: whether a lot has 

received a demolition or a building permit (variable name: permit), whether two or more lots 

have merged (variable name: zlm), and whether either of these instances have occurred (variable 

name: newdev). I code the dependent variables as having occurred if at any point from 2010-

2020 a lot has received a building permit or merged lots.  

Dependent Variables: Building Permits, Zoning Lot Mergers, or Either 

The permit (permit), and new development (newdev) regressions use DOB permit data 

aggregated and published by DCP. The analysis assesses whether a lot has received a new 

building (NB) or demolition (DM) permit from the DOB between 2010 and 2020. New building 

permits are required for any type of new structure, ranging in size from buildings like One World 

Trade to single car garages, comfort stations in parks, and greenhouses. Similarly, demolition 

permits are required for the removal of any structure, including garages and sheds to 700-foot 

skyscrapers like 270 Park Avenue. As I am interested in estimating the factors associated with 

new development for lots in areas other than in low-density residential districts, I exclude single- 

and two-family garage demolition and construction.  

The DCP database also categorizes each DOB permit by status and whether it is active or 

inactive. For the latter, jobs become inactive if they have been withdrawn, are a duplicate of 

another job, or if the application has not progressed to the next stage in the permitting or 

construction process in three years. Inactive permits are excluded from the analysis. With respect 

to permit status, the database contains five categories: 1) filed application, meaning a permit has 
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been filed with DOB but DOB has not reviewed the plans fully; 2) approved application, which 

is somewhat of a misnomer as it does not signify that a building can proceed with demolition or 

construction, but rather that it can proceed to site plan review; 3) permitted for construction, 

which is not a misnomer; 4) partially complete construction; and 5) completed construction. The 

analysis excludes filed and approved applications.  

After these exclusions, there were 16,639 demolition permits and 19,495 new building 

permits filed for a total of 36,134 permits for the years 2010-2020. Queens (12,441), Brooklyn 

(10,580), and Staten Island (7,500) filed the most total permits though many of these were 

located in single or two-family zoning districts and are therefore excluded from analysis. While 

the Bronx (3,164) and Manhattan (2,449) filed the fewest permits (See Figures 4 & 5), these 

boroughs permitted a higher share of dwelling units per new building permit than the other 

boroughs (Figure 6). On average, Manhattan sites permitted approximately 68 units per new 

building permit, followed by the Bronx with 31 units per permit, Brooklyn with 18 units per 

permit, Queens with 11 units per permit, and Staten Island, which only permitted 1.7 units per 

permit. While Brooklyn and Queens’ land area is much larger than Manhattan and the Bronx, 

these figures suggest that development in these boroughs tends to be less dense. While areas like 

Downtown Brooklyn and Long Island City in Queens have seen a recent boom in new residential 

construction (Map 2), these types of developments are offset by the number of permits for 

smaller residential properties in the lower density areas of the city.  

I used GIS to assign these permits to their respective lots then coded lots that received a 

permit as a 1, and those that did not, as a 0 (variable name: permit).  
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 I also consider zoning lot mergers as a proxy for new development to account for 

limitations in permit data. As mentioned earlier, tax lot mergers often precede new construction 

as they allow for floor area to be generated across a larger area which can result in a larger 

building. Discussions with developers revealed that mergers are almost always pursued if 

available floor area exist on neighboring properties. After assembling a series of lots, 

development proceeds in one of two ways. First, the landowner may elect to construct a new 

building on a merged zoning lot while other existing buildings within the lot remain. In this 

instance, the demolition or new building permit would correctly capture the development site 

although it may underestimate lot specific characteristics as these are tied to the tax lot rather 

than the zoning lot.8  Second, the landowner may elect to demolish all, or some of the existing 

buildings within the zoning lot and construct a single, larger building on the site. When filing 

with the DOB, however, the demolition and new building permit are usually only filed for the 

entirety of the new zoning lot, not for each individual building’s demolition. This could result in 

a false negative where building demolition and reconstruction has occurred, but the lot has not 

been coded as such. To account for this discrepancy, I compare tax lots that existed in 2010 with 

lots that existed in 2020 to identify whether they have merged.  

This was done in GIS by generating one point for each lot in 2010, and then counting the 

number of points within each lot in 2020. Lots in 2020 that contained more than one point 

signify where tax lots have merged. This then allowed for the identification of lots in 2010 that 

merged. I assigned those lots a value of 1 (variable name: zlm), and lots where no merger appears 

to have occurred received a value of 0. It is possible that tax lots have combined to form a larger 

 
8Zoning lots are comprised of tax lots. Where lots have not merged, the tax lot boundary and zoning lot 
boundary are contiguous. When tax lots merge, the zoning lot is contiguous with the outer boundaries of 
all of the tax lots.  
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zoning lot but due to individual owners’ property preferences, tax lots remain separate. This is a 

limitation of this approach. Identifying these types of sites would require scrapping New York 

City Department of Finance (DOF) property records for each of New York’s over 800,000 lots 

which is outside of the scope of this analysis but warranted for future studies. Nonetheless, the 

aforementioned GIS workflow serves as an accurate, though not exhaustively inclusive proxy for 

zoning lot mergers.  

 The final dependent variable codes lots that have either received a building permit or 

merged tax lots as a 1 and those that have not receive a value of 0 (newdev).  

Independent Variables 

To replicate a point in time prediction process, I derive the independent variables for the 

2010 base year only. This framework replicates the point in time prediction process typically 

required for environmental review, using only one year of data to predict future new 

development over a ten-year time period. As such, I used MapPLUTO 2010 data from DCP 

which contained most of the variables used in the analysis. Some of these variables, such as 

maximum FAR, were transformed, and those transformations are described in Table 1.  

For the independent variables that MapPLUTO does not contain, I utilized GIS to perform 

spatial and attribute joins with other datasets. To assign a rent stabilized dummy (rentstable), I 

utilized a dataset from Jon Krauss who scrapped DOF finance records to develop a database of 

lots that contained rent stabilized units. I then joined this data with MapPLUTO based on the 

common borough, block, and lot (BBL) field. I coded lots that contained at least one rent 

stabilized unit with a 1 and those without a 0. 
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For the brownfield variable (brownfield), I utilized a spatial dataset from the NYS 

Department of Environmental Conservation. I used GIS to select lots that were within 

Brownfield Redevelopment Program areas and assigned these lots a value of 1, and lots that were 

outside a value of 0.  

For the MTA proximity variable, I utilized a dataset from the MTA on location of subway 

stations, creating a quarter mile buffer around these stations. Lots that fell within this buffer were 

assigned a value of 1, and those outside that buffer a value of 0.  

Finally, for the inclusionary housing variable (vih), I utilized a spatial dataset from DCP. I 

filtered this dataset by selecting the inclusionary housing designated areas (IHDA) that existed 

prior to December 31, 2010, and for lots that were within these areas, I assigned a value of 1, and 

for those outside, a value of 0. 

I summarize the variables, their definitions, transformations, and sources in Table 1.  

Methods 

After developing this cross-sectional database, I used a linear probability model to estimate 

the relationship between whether a lot has developed and the variables outlined in Table 1. The 

methods for the control variables do not differ between these three analyses. For each of the 

dependent variables (permit, zlm, and newdev), I estimate a linear probability model as follows: 

newdevi = lnmaxfari + cdisti + mdisti + sdisti + lnblocktdri + hdistusei + hdistvaci + lndmrki + 

brownfieldi + edesigi + vihi + rentstablei +lnexempttoti + builtfari + lotcorneri + agei + agesqi 

+ mtaqrtri+ lotareacati + publicowni + ownerllci + recentappi + i.bldgcati + ai + e 
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To account for variation between census tracts, I utilize census tract fixed effects. To account for 

variation across boroughs, I estimate the model individually for each borough. Regression results 

appear in Tables 3 (dependent variable: newdev), 4 (dependent variable: permit), and 5 

(dependent variable: zlm).   

IV. RESULTS 

The primary purpose of this analysis is to understand the factors that induce and limit new 

construction. Secondary to that purpose is to understand whether differences exist across 

boroughs. Finally, I seek to understand the explanatory power, or goodness of fit of the variables 

analyzed on predicting how likely a lot is to develop. Unless otherwise noted, the findings below 

interpret covariates from Table 3, which reports the impacts of the regression on the new 

development variable (newdev), which is flagged as a 1 when either a new building or demolition 

permit has been filed or when tax lots have merged. Where the direction of a variable differs 

when estimating impacts on filing a permit (Table 4, independent variable: permit) and tax lot 

merger (Table 5, independent variable: zlm), I note those dissimilarities. 

Impact of Zoning 

 In the model, I estimated several variables related to zoning: maximum allowable FAR, 

commercial vs. residential vs. manufacturing districts, and special districts. With respect to 

maximum FAR, results of the model show that bigger is better. This demonstrates that there is a 

positive association between maximum allowable FAR and a sites likelihood of development. 

Put another way, as the maximum allowable FAR increases, so too does a site’s likelihood of 

new development. As presented in Table 3, this relationship was significant at the 1% level and 

its magnitude was greatest in Manhattan (0.060), followed by Queens (0.053), the Bronx (0.049), 
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and Brooklyn (0.04). For Manhattan, this means that a one percent increase in the maximum 

allowable FAR increases the likelihood of a site filing for a demolition or new building permit by 

6 percentage points. This confirms the predicted direction of the variable as increases in 

permitted size of a building have a positive relationship with new development. This also 

conforms with general planning practices that seek to encourage development through additional 

density.  

Second, I considered whether a site was zoned for residential, commercial, or manufacturing 

uses. These covariates vary in magnitude, direction, and significance for each borough. In 

Manhattan, sites in commercial districts were slightly more likely to develop than those in 

residential districts (1 percentage point) while in Brooklyn these sites were slightly less likely to 

develop when compared to those in residential districts (1 percentage point). The positive 

relationship in Manhattan is likely due to the presence of more commercial districts with higher 

allowable densities, which facilitate development in central business districts like Midtown and 

the Financial District. In other boroughs, these districts are more limited, which may explain the 

negative association in Brooklyn. Manufacturing districts had a similar, albeit strong negative 

impact in Brooklyn and Queens. In these boroughs, sites in manufacturing districts are less likely 

to develop by 2.5 (Brooklyn) and 3.3 (Queens) percentage points when compared to residential 

districts. As buildings in manufacturing districts are less lucrative and, generally, permitted at 

lower densities than other districts, this finding appears sensible. In the Bronx, differences 

between zoning designations were not significant at the 5% level.  

I also estimated that special districts have varying relationships with new development across 

boroughs. In the Bronx and Manhattan, special districts decrease the likelihood of new 

development by 3.0 and 1.8 percentage points, on average. In Brooklyn and Queens, however, 
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these districts have the opposite relationship, increasing the likelihood of new development by 

3.8 and 2.6 percentage points, respectively. These differences are likely due to the specific 

provisions and intent of these special districts. Generally, regulations in special districts can 

either provide more flexible zoning regulations to promote development or more stringent rules 

to limit it.  

The Special Downtown Brooklyn District, for instance, allow for more flexible height and 

setback regulations to encourage development on the uniquely small and irregularly shaped lots 

in the neighborhood (ZR 101-00). Similarly, the Special Long Island City District (ZR 117-00) 

and the Special Willets Point District (ZR 124-00) in Queens both have provisions to encourage 

development. On the other hand, the Special Bay Ridge District in Brooklyn limits new 

construction to lower densities in an attempt to ensure that development is in context with the 

surrounding area (ZR 114-00). Taken together, districts that encourage development appear to 

outweigh those that limit it in Brooklyn and Queens.  

In Manhattan and the Bronx, however, special districts that have more restrictive rules (such 

as the Special City Island District in the Bronx (ZR 112-00) or the Special Clinton District in 

Manhattan (ZR 96-00)) appear to outweigh the more development-forward regulations of other 

districts. It is important to note, however, that the City has recently adopted new special districts 

in both Manhattan and the Bronx to promote development such as the rezonings in East Harlem 

in Manhattan or Jerome Avenue in the Bronx. However, given the recent adoption of these 

special districts, it is possible that their effects have not been able to materialize. Finally, given 

the number and varying regulations of the special districts in Manhattan, further study of these 

relationships would be warranted at a smaller scale.  
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Impact of Preservation Policies 

Historic district and landmark designation both have a negative relationship with new 

development in all boroughs. The association of historic districts on new development varies 

depending on whether the lot within the historic district has an existing use or whether it is 

vacant.  I estimate that sites containing buildings within historic districts are between 2 and 5 

percentage points less likely to trigger new development (Table 3), between 1.5 and 2.5 

percentage points less likely to file permits (Table 4), and between 1 and 3 percentage points less 

likely to merge zoning lots (Table 5). This suggests that not only do historic districts slightly 

decrease the likelihood of new construction (which Been et al 2014 found), they also discourage 

zoning lot mergers (Table 5). This is likely due to a confluence of factors. First, historic districts 

generally utilize most of their potential development rights, meaning there are likely fewer 

available developments rights to transfer. Indeed, the average lot within historic districts is built 

to about 89% of its allowable FAR. However, this does not suggest that these areas are denser 

than areas outside of historic districts, but rather, that the zoning districts there tend to reflect the 

built character of the neighborhood.  

These zoning designations and densities were originally established by the 1961 Zoning 

Resolution, which was a comprehensive rezoning of the entirety of New York City, and largely 

intended to match the character of existing neighborhoods. Since then, some zoning districts 

have changed, especially through the controversial process of neighborhood rezonings, but 

historic districts are largely excluded from increases in density because preservations policies 

would largely mitigate the development incentives of those changes.  
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In 1961, the location of the Sunnyside Gardens Historic District in Queens was zoned as an 

R4, low density residential district. In 2021, that zoning designation has not changed (Zoning 

Map 9B). In 1961, the area which includes the Stuyvesant Square Historic District was zoned as 

an R7-2, a medium density residential district. In 2021, that designation has changed to an R7B, 

which permits less density than the original zoning (Zoning Map 12C). In 1961, the location of 

the Brooklyn Heights Historic District was largely zoned to R7-1 and R6 medium density 

residential districts (Zoning Map 12D). These designations remain largely unchanged today. 

Thus, development potential is not only limited by the additional regulatory approvals required 

by the LPC, but also by the inability and unwillingness to induce any new development through 

zoning changes.  

Landmark designation has an even stronger negative relationship with new development. 

However, the magnitude of this association was lower than expected and initially suggests that 

on their own, landmark designation limits, but does not prohibit new buildings or demolition on 

these sites. In Brooklyn, Manhattan, and Queens (the relationship was not significant at any 

conventional level in the Bronx), landmark designation reduced the likelihood of new building or 

demolition permits between approximately 4 and 8 percentage points (Table 4). This then elicits 

the question of how could a policy that explicitly seeks to preserve the character of existing 

buildings allow for new buildings on the site?  

Within the lots analyzed, only 16 lots containing landmark filed for new building or 

demolition permits throughout the city since 2010: six in Manhattan, three in the Bronx, and 

seven in Brooklyn (see Table 2 for a summary of these landmarks and their development). Of 

these 16, ten landmarks were unaffected by the permit as the demolition or new building permit 

was issued for a non-designated building that shares the same lot. New construction on two of 
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these sites will retain the building’s exterior, including the Domino Sugar factory, which will 

become a boutique office space along the Brooklyn waterfront (DCP 2020), and 1780 Broadway 

which will have its façade preserved in conjunction with the development of the supertall tower 

at 225 West 57th Street (Chaban 2012). The remaining buildings either fell into disrepair and 

were demolished (PS 31 in the Bronx, discussed earlier, and PS 90 in Brooklyn), suffered a fire 

(the Beth Hamedrash Hagodol Synagogue discussed earlier), or fell into disrepair and future 

demolition is being contemplated (the Sunset Park Police Station in Brooklyn) (Corcoran 2018). 

Understanding the circumstances under which landowners file construction permits for lots 

containing landmarks, the estimated relationship, while negative, are likely conservative in their 

magnitude. 

Impact of Environmental Regulation 

Both environmental remediation regulations analyzed have a positive relationship with new 

development, though more than likely for different reasons. Beginning with e-designations, sites 

in all boroughs were more likely to see new development when an e-designation is assigned. 

This association was the strongest in Brooklyn (0.14) followed by the Bronx (0.11), Manhattan 

(0.10), and Queens (0.06). However, because e-designations are assigned as the result of a 

zoning action, and because zoning actions usually precede new development, these are likely 

estimating this relationship post-facto. This being the case, e-designations are better used to 

identify where new development is likely to occur rather than regulations which would prohibit it 

because of additional mitigation requirements.  

Brownfields also have a positive relationship with new development, likely due to their 

generous tax incentives. Indeed, throughout all boroughs, sites within brownfields were between 
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6 percentage points (Queens) and 14 percentage points (Brooklyn) more likely to develop than 

sites outside of these areas. These findings confirm the effectiveness of these tax incentives in 

inducing more development, and through doing so, remediating any contamination on these sites.  

Impact of Affordable Housing Regulations 

In the model I analyze three variables related to affordable housing, location within an 

IHDA, presence of at least one rent stabilized unit in a building, and property tax exemptions. 

First, it estimates that the VIH program has a positive relationship with new development 

throughout all boroughs except Brooklyn, where it was not statistically significant. This 

association was strongest in the Bronx and Queens, where sites located within an IHDA were 

more likely to develop than those outside by about 5 and 4 percentage points, respectively. 

Location within an IHDA in Manhattan also had a positive, albeit smaller relationship, 

increasing the likelihood of new development by about 1.5 percentage points. These positive 

associations demonstrate that the floor area bonus provided by the provision of affordable 

housing outweigh the marginal loss of revenue between market rate and affordable units. The 

differences between Manhattan and the Bronx and Queens are likely due to the program being 

more attractive in outer boroughs where market rents are lower. This occurs because as market 

rate rents decrease so too does the potential lost revenue between a market rate and affordable 

unit. This mitigates the financial burden of providing affordable housing, making floor area 

bonuses more attractive and lucrative.  

Second, I found that the presence of at least one rent stabilized unit on a site has a negative 

relationship with new development. This association is relatively consistent across all boroughs, 

decreasing the likelihood of new development by 3.5, 4.3, 5.4, and 5.5 percentage points in 
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Manhattan, Brooklyn, Queens, and the Bronx, respectively. However, the magnitude of this 

variable was smaller than expected given the regulatory hurdles and costs associated with 

displacing rent stabilized tenants. While rent stabilized properties are unattractive for these 

reasons, a limited supply of land—especially in Manhattan where the association is weakest—

may result in these sites being less desirable, but not prohibitively so.  

For instance, at 711 West End Avenue on Manhattan’s Upper West Side, developers revealed 

plans for a new, 8-story condominium building in 2015 (Dailey 2015). The site currently 

contains approximately 124 rent stabilized units according to DOF records, none of which are 

proposed to be replaced by the new building. While the development is currently halted because 

of DOF’s rejection to approve a tax lot subdivision (Warerkar 2017), this property appears to 

reveal that developers are creatively designing around the confines of rent stabilization to realize 

these sites’ full development potential.  

Finally, I found a very weak, but statistically significant negative relationship between the 

amount of the property that is exempt from taxes and its likelihood of new development in all 

boroughs (see Table 4 for impacts). While this suggests that development is likely to occur on 

these sites, the results are very close to 0. Moreover, I did not distinguish the reason for these 

exemptions, which may underestimate this relationship. Indeed, if there are legal restrictions on a 

property to provide affordable units for a certain number of years, that property would likely 

have an exemption. However, I only estimate the amount of the exemption, not the program from 

which it derives that exemption. Further exploration into this area is warranted. 

Impact of Physical Lot Characteristics 
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I then estimate the relationship between new development and three physical lot 

characteristics: corner lots, lot size, and proximity to a subway station. First, whether a lot is 

located on a corner or elsewhere on the block is only significant in Manhattan. Interestingly, the 

relationship is negative: corner lots are about 1 percentage point less likely to develop than other 

lots in Manhattan. This may occur because these sites are already developed to their maximum 

capacity given their advantageous zoning regulations. Moreover, these lots are less common than 

other types of lots, representing less than 12% of lots in Brooklyn, the Bronx, Manhattan, and 

Queens. While the scarcity of corner lots relative to non-corner lots may make them more 

desirable, the sheer volume of non-corner lots, which do not inherently prohibit development, 

may explain the lack of statistical significance in outer boroughs and the slight negative 

association in Manhattan. This confirms the sentiment of one developer who stated that while 

corner lots are desirable, location on the block is not a major factor in deciding where to build.   

 With respect to lot size, the results of the model show varying relationships for each of 

the dependent variables. When regressed on permit (Table 4), I found a positive, direct 

relationship as lot size increases. In all boroughs, while small lots are more likely to develop than 

very small lots (the omitted variable which is defined as lots less than 1,700 square feet), that 

likelihood nearly triples for average and large lots in outer boroughs and just about doubles for 

Manhattan. Very large lots are more likely still: for lots larger than 20,000 square feet, the 

likelihood of filing a new building or demolition permit increases by 9.6, 7.9, 6.6, and 5.2 

percentages points in the Bronx, Brooklyn, Queens, and Manhattan, respectively. This conforms 

with the prediction that larger lots better facilitate new development as they allow for larger 

buildings, more regular construction, and more flexible design.  
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 When regressed on the zoning lot merger dependent variable (zlm Table 5), the 

relationship is the opposite. Generally, as lot size increases, the likelihood of a zoning lot merger 

decreases. This likely occurs because new development on larger lots can develop without the 

additional floor area generated through a merger. Conversely, landowners on smaller lots where 

development potential is limited are more likely to engage in zoning lot mergers to realize some 

financial gain through the sale of transferrable development rights.  

 Finally, I estimated that proximity to the subway did not have a statistically significant 

relationship with permit filings in Brooklyn, the Bronx, or Manhattan (Table 4). Queens saw a 

very slight positive relationship on permits for sites within a quarter mile of a subway. These 

findings do not signify that location to a subway does not matter when siting a new development 

but could be a result of a variety of factors, such as scarcity of land surrounding a subway (Chen 

2019), differing needs for subway access for different types of developments, or changes in the 

perceived benefit of distance. Put another way, some uses like an office building may require 

close (quarter mile) access to a subway, while others like a manufacturing warehouse can be 

located further away. Future research can establish an appropriate distance from the subway for 

specific uses to better understand this effect. 

Impact of Existing Buildings Characteristics 

 The current size and uses of existing buildings on a site currently provide development 

experts and planners a basic understanding of a site’s likelihood of new development. As such, I 

consider the relationship of three characteristics of an existing building: how recently it was built 

or modified, its size, and the primary uses within it. For all boroughs, the relationship between 

new development and the number of years since a building was built or significantly altered was 
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significant at the 1% level. However, the magnitude of this relationship was very low. In 

Manhattan, at the average building age of 90, one additional year of age is associated with an 

increase in the likelihood of filing a new permit by 0.02 percentage points. For every borough, 

younger buildings are less likely to develop than older buildings, however, this relationship, 

while statistically significant, does not appear to be a strong indicator of whether a building will 

develop.   

With respect to a building’s size and its likelihood of development, the results of the 

analysis only found statistical significance in Brooklyn. There, as a building’s built FAR 

increases by one, its likelihood of filing a permit (Table 5) decreases by about 0.7 percentage 

points. This means that a building with an FAR of 15 (which would be half the size of the 

Empire State Building, on the same size lot), would only be about 10 percentage points less 

likely to develop. In the Bronx, Manhattan, and Queens, there is no statistically significant 

relationship between a building’s size and its likelihood of new construction. This suggests that 

other aspects of existing buildings induce or prohibit their development. In other words, unlike in 

the case of zoning where bigger is better, here, size does not matter. 

 The aforementioned recent demolition of 270 Park Avenue in Manhattan highlights this 

notion. 270 Park Avenue was a 700’ skyscraper in Midtown East that was demolished in 2018 to 

make way for a newer, taller, office building housing JPMorgan Chase’s headquarters (Young 

2019). While the demolition of such a large building may seem infeasible, or at the very least 

impractical, developers there believed that the site’s development potential was not being 

realized in the existing building. Because of this, the decision to demolish was made.  

Instead of focusing on size, the results of the model suggest that it is much more 

important to understand the existing uses on a site as this has the most substantial relationship 
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with whether it will develop. Generally, the motivations for owning real estate—for personal use 

and enjoyment, as an investment, and/or for mission-driven purposes—dictate how land is 

currently used and whether it will be developed in the future. Generally, uses associated with 

displacing people from their residence are less likely to develop. The results in Table 5 

demonstrate that in every borough, there is a statistically significant, negative impact on filing 

permits where uses contain a residence.9 This occurs not only because it is costly to relocate 

people, but also because residential uses in New York are among the most lucrative, signaling 

that a site’s development potential may be close to, or fully realized. Conversely, industrial and 

storage uses are more likely to file permits for redevelopment in all boroughs.  

Unsurprisingly, vacant land has the strongest positive relationship with new development 

in New York City (Table 3). Indeed, vacant land in Manhattan and Brooklyn are 24 and 20 

percentage points more likely to develop than single-family residences. Unlike residential 

properties, these properties are not realizing their full economic potential and are therefore more 

prone to develop. Of course, in manufacturing areas where other types of uses are not permitted, 

this may not be the case, but the association of these types of zoning designations are discussed 

earlier. Future research could perform a similar analysis on vacant parcels and parcels with uses 

to understand if the factors that impact new construction differ between lots with buildings and 

lots without.  

In between these two contrasts are mission-driven properties, which tend to lend themselves 

to campus-like development. Hospitals, homes and asylums, and educational uses all have a 

moderate, positive relationship with new development throughout the city. In these cases, 

expansion through development may be desirable to further the mission of these uses and may be 

 
9 Building categories are compared to the omitted category A – Single-family residence.  
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possible because campus-like developments have more space on which that development can 

occur. For instance, New York University decades’ long development within Manhattan’s 

Greenwich Village is motivated, in part, by the need to provide more classrooms for learning, 

dormitories for students, and space for research and administration. Much of this expansion is 

made possible through infill development on existing property, such as 181 Mercer Street, which 

received demolition permits in 2018 that would make way for a new office building.  

Religious institutions are another mission-drive use, but its relationship with new 

development vary between boroughs and between dependent variables. Historically, religious 

intuitions have seen little development due to the nature of their use: they are an active, and more 

importantly, a non-revenue-generating use. Without the need to achieve the highest and best use 

from an income-generating perspective, these facilities typically maintain their buildings and 

nothing more.  More recently, however, some of these institutions have begun to utilize their 

properties to fill gaps in their financials which are caused in large part by waning congregations 

(Hughes 2019; Wittenberg 2020). Indeed, in 2019 Manhattan Borough President Gale Brewer 

convened planners, developers, and religious leaders to discuss potential land use solutions that 

would combat these financial hardships while fulfilling these institutions' missions. The Union 

Theological Center—before the Borough President's study—utilized its land by selling its 

development rights to finance nearly $100m in needed building repairs (Ramey 2015). This 

model conforms with this example: in every borough, religious institutions were between 2 and 

3.5 percentage points more likely to merge zoning lots (Table 5).  

The results for the permit analysis are not as ubiquitous. Only in Manhattan are religious 

institutions more likely to file demolition or new building permits, by approximately 4 

percentage points (Table 4). The only other borough where this variable is statistically significant 
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at the 5% level is the Bronx, where religious institutions were 2.5 percentage points less likely to 

file for demolition or building permits. However, given the recent trends in development 

cataloged by Hughes (2019) and Wittenberg (2020) these associations may shift over time.  

 As these results demonstrate, the use of the building plays an important role in 

determining whether future development will take place on a site. 

 Impact of Ownership 

 The final set of variables that I analyze relate to ownership. The results of the model 

show that when land is publicly-owned, it is less likely to be developed (Table 3). This 

association is most pronounced in Brooklyn where publicly-owned sites are 7.5 percentage 

points less likely to develop, followed by Queens at 5 percentage points, Manhattan with 4, and 

the Bronx at 3. This coincides with the predicted direction of the relationship as publicly-owned 

sites are developed for purposes outside of regular market forces and they also come with the 

added regulatory hurdles when private entities are contracted as developers. 

 Conversely, I found that land owned by LLCs have positive relationship with new 

development. Sites that are owned by an LLC are between 3 and 4 percentage points more likely 

to development than sites not owned by an LLC. This comports with the predicted direction of 

the variable as LLCs are business entities commonly formed for real estate development projects. 

Similarly, I found that recent apportionment on a site had a positive impact on new development 

in Manhattan (5 percentage points), the Bronx (2.5 percentage points), and Brooklyn (1.6 

percentage points). Interestingly apportionment in Queens had a negative impact on new 

development. This may be due to the nature of the apportionment (i.e., whether it is for a merger 
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or a subdivision). In Brooklyn, the Bronx, and Manhattan, recent apportionment at the very least 

signals that development may occur in the near future. 

Explanatory Power 

 Despite controlling for various statistically significant variables and including census 

tract fixed effects, the model’s explanatory power is relatively weak. For the newdev variable, 

the model explains between 12.5 percent (Queens) and 19 percent (Manhattan) of the variation in 

newdev. Put another way, the model estimates that omitted variables (and random error) account 

for approximately 80% of the reason why a site would development. This occurs for two reasons. 

First, it is a function of the analysis. The model used in this analysis is broad in its scope and 

estimates various types of new development together. In other words, it assumes that the factors 

that influence different types of new development have identical relationships. This means that 

construction of new office buildings and retail centers are impacted by the same variables that 

impact multi-family residential developments and storage warehouses and at the same 

magnitudes. This is clearly not the case. However, I sought to understand development trends 

generally, rather than the factors that impact one individual type of development. To this end, 

future research could use this framework to understand why certain types of development occurs. 

This could be beneficial to planners looking to generate more multi-family housing and could 

replicate this regression at a smaller scale just for that specific use. 

 The second reason for the model’s weak explanatory power could be that real estate 

development is inherently random. Earlier, this paper discussed the various motivations to 

develop property and in the creation of the model I assumed that these motivations are uniform, 

and that each actor is acting economically rationally. However, landowners assign different 
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values to their properties based on their specific interests and risk tolerance. For some 

developers, properties should be utilized to their highest and best use and the only way of doing 

so is to redevelop entirely. This is the riskiest pursuit as the future demand for the uses in the 

building may change. For other developers, properties earning sufficient, but perhaps not the 

maximum amount of profit is enough to avoid new development. This is one of the reasons why 

lower Manhattan, which has among the most expensive residential properties in the world 

(Theiss 2020) and commands some of the most lucrative properties (Theiss 2017), still has 

parking lots. Second, transferring land ownership is much less flexible than other goods. Not 

only is the market for land highly competitive due to its fixed supply, but it is also dependent on 

willing sellers, which may or may not exist. In this way, the model is a more explanatory one 

than it is predictive. 

V. CONCLUSION 

This paper sheds light on the relationships between land use regulations, physical 

conditions, and ownership on new development in New York City. It highlights that some 

variables have uniform relationships across the city while others have varying relationships 

depending on the borough. Generally, factors that increase development potential have a positive 

association with new development (e.g., maximum allowable FAR, vacant land, lot area, etc.) 

while those that limit development potential (e.g., historic district and landmark designation, 

existing residential units, manufacturing districts, etc.) have the opposite association. 

The analysis also suggests that the current uses within an existing building, rather than 

the conventional belief that the building’s size, plays one of the most important role in 

determining how likely a lot is to develop. Put another way, demolition of large buildings and a 

lot’s redevelopment can and have taken place if relocation of existing tenants is possible and if 
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the development potential of new construction is more lucrative. Related to existing uses on a 

site, the analysis also supports anecdotal evidence that religious institutions, a use which has not 

historically developed, are beginning to redevelop to fulfill financial gaps.  

Finally, this analysis sets a framework for future studies related to the development of 

specific uses and neighborhoods. Planners and policymakers can use this framework to not only 

identify the variables that are associated with new development in a given geography, but also 

understand how proposed changes in land use policy may change the likelihood of new 

development. While no perfect tool exists to predict future development, this analysis, and future 

analyses like it can help to guide future land use policy. 
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FIGURE 1: Map of Historic Districts & Landmarks 
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FIGURE 2: Landmark Designations, 1965-2020 
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FIGURE 3: Map of Permitted Dwelling Units 
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FIGURE 4: Demolition Permits by Borough, 2010-2020 

 
 

 

FIGURE 5: New Building Permits by Borough, 2010-2020 
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FIGURE 6: Permitted Dwellings Units by Borough, 2010-2020 

 

 

 

The spike in 2015 is due to the expiration of funding for the 421(a) program in 2016. This led to many 

developers filing in 2015 to vest under existing rules.  
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TABLE 1: Independent & Dependent Variables 

Variable Name Variable Type of Variable, 

Calculation or 

Transformation 

Source(s) 

permit 

Dependent 

NB or Demo Permit Binary DOB New Building and 

Demolition Permits, 2010-2020, 

via DCP  

zlm 
Dependent 

Proxy Zoning Lot 

Merger  

Binary MapPLUTO 2010, 2015, 2020, 

DCP 

newdev 

Dependent 

New Development Binary, triggered if either 

permit or zlm = 1 

DOB New Building and 

Demolition Permits, 2010-2020 
via DCP 

lnmaxfar Natural Log of 

Maximum Allowable 

FAR 

Continuous, logged MapPLUTO 2010 DCP 

cdist, mdist, 
rdist (excluded) 

Commercial, 

Manufacturing, or 

Residential Zoning 

District 

Dummy, derived from primary 

zoning district in which the lot 

resides 

MapPLUTO 2010 DCP 

sdist  Special Zoning District Dummy, derived from 

whether or not a lot exists 

within a special district 

MapPLUTO 2010 DCP 

lnblocktdr  Natural Log of Potential 

Available Development 

Rights 

Continuous, logged and 

derived by aggregating by the 

block the difference between 

each lot’s existing floor area 

(builtfar) and the maximum 

FAR (maxfar) multiplied by 

90% to transform builtfar from 

gross to zoning SF  

MapPLUTO 2010 DCP 

Efficiency factor derived from 

conversations with developers 

and industry experts 

hdistuse Lot within a historic 

district that contains a 

use 

Dummy, derived from historic 

district information and land 

use or building class 

information 

MapPLUTO 2010 DCP 

hdistvac Lot within a historic 

district that is vacant 

Dummy, derived from historic 

district information and land 

use or building class 

information 

MapPLUTO 2010 DCP 

lndmrk  Landmark Status Binary MapPLUTO 2010 DCP 

brownfield Location within a Binary NYS Department of 
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Brownfield Environmental Conservation 

(DEC) 

edesig E-Designation Status Binary MapPLUTO 2010 DCP 

vih  Location within a 

Inclusionary Housing 

Designated Area 

Binary Inclusionary Housing Designated 

Areas, 2017  

rentstable Existence of at least one 

rent stabilized unit. 

Vacant lots are coded 0. 

Binary, data selected lots 

where the rolling three-year 

period preceding and 

including the base year had at 

least one rent stabilized unit. 

DOF via John Krauss 

 

lnexempttot Natural log of total 

amount of property 

exempted from taxes 

Continuous, logged MapPLUTO 2010 DCP 

builtfar Size of existing building, 

represented in FAR. 

Vacant lots are coded 0 

Continuous MapPLUTO 2010 DCP 

lotcorner Location of the lot on the 

corner or other 

Binary, derived from variable 

“lot type” in MapPLUTO 

MapPLUTO 2010 DCP 

age, agesq Years elapsed and years 

elapsed squared since 

last major improvement 

to existing buildings. 

Vacant lots are coded as 

2015 since they have not 

developed 

Continuous, difference and 

squared difference between 

base year and the max of year 

built or recent alteration 

MapPLUTO 2010 DCP 

mtaqrtr Locations within ¼ mile 

of an MTA station 

Binary, buffer analysis 

selecting lots within ¼ mile 

surrounding stations 

MTA 2019 

lotareacat Size of lots, categorized Categorical, derived five bins: 

very small (0-1,700 sf), 

small (1,700-5,000 sf), 

average (5,000-10,000 sf), 

large (10,000-20,000 sf), 

and very large (>20,000 sf). 

MapPLUTO 2010, DCP 

Bins derived from minimum lot 

size for residential properties in 

the NYC zoning resolution (ZR 

23-32), and conversations with 

developers and industry experts 

publicown Publicly-owned lots Binary, derived from owner 

type and owner name 

MapPLUTO 2010 DCP 

ownerllc LLC-owned lots Binary, derived from owner 

name 

MapPLUTO 2010 DCP 

https://github.com/talos/nyc-stabilization-unit-counts
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recentapp Recent apportionment of 

the lot 

Binary, selected lots where the 

year of apportionment is 

within five years of the base 

year and where it is not a 

condo 

MapPLUTO 2010 DCP 

bldgcat_num Building class, separated 

into categories 

Categorical, derived from 

building class (Appendix B) 

MapPLUTO 2010 DCP 

a Census Tract Fixed 

Effects 

 MapPLUTO 2010 DCP 
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TABLE 2: Landmark Sites that Received either a Demolition or New Building Permit 

Address/Landmark Borough 
Future Landmark 

Status 
Project Description 

4902 4th Avenue 

Sunset Park Police 

Precinct 

BK 
Potential demolition due 

to disrepair 

New school built by the NYC School Construction 

Authority. Parts of structure may remain, but building 

fell into disrepair and may require demolition. 

9 Dekalb Avenue 

Dimes Savings Bank 
BK To remain 

9 Dekalb Avenue will be Brooklyn’s first supertall 

residential (height 1,066’) located on the same site of 

the landmark. Landmark to remain. 

230 Classon Avenue 

St. Mary’s Church 
BK To remain 

17-story residential building to be built on the lot. 

Landmark to remain. 

Dry Dock #1  

Brooklyn Navy Yard 
BK To remain 

Construction of three-story building in Brooklyn 

Navy Yard. Landmark to remain. 

Brooklyn Museum BK To remain 
New building constructed on lot. Landmark to 

remain. 

2286 Church Avenue 

Public School 90 
BK 

Demolished in 2016 due 

to disrepair 

NYC HPD released an RFQ to develop site into 100 

units of affordable housing with a community center.  

Domino Sugar Factory BK 
Building exterior to 

remain 

Interior renovation of Domino Sugar Factory to 

facilitate construction of 14-story office tower.  

Public School 31 BX 
Demolished in 2015 due 

to structural damage 

NYC HPD selected team to redevelop site into 24-

story, 241-unit passive affordable housing 

Bronx Community 

College 
BX To remain 

Lot contains several buildings, demolition permit was 

to legalize demolition of non-landmarked information 

booth. Landmarks to remain.  

College of Mount St. 

Vincent  
BX To remain 

New building permit filed for five-story residential 

building located on the same lot as the landmark. 

Landmark to remain.  

9 Orchard Street 

Jarmulowsky Bank 
MN To remain 

Adjacent, non-landmarked building on the site 

demolished. Incorporated into new hotel development 

facilitated by landmark renovation.  

100 Bleecker Street 

University Village 
MN To remain 

Adjacent, non-landmarked building located on the 

same lot demolished to facilitate a new office 

building.  

32 Prince Street 

Old St Patrick’s 

Convenet and Girls’ 

School 

MN To remain 

Demolition of rear addition of landmark permitted to 

facilitate development of new one-family residential 

building. Landmark to remain. 

60 Norfolk Street 

Beth Hamedrash 

Hagodol Synagogue 

MN 
Demolished in 2019 due 

to fire 

Demolition of building following fire that razed the 

building. New senior affordable housing development 

to be built on the site.  

1780 Broadway MN Façade to remain 

Landmarked merged zoning lots with adjacent site on 

57th Street. New building is being constructed on the 

site, landmarked façade to remain, with the rest to be 

demolished.  

3041 Broadway 

Union Theological 

Center 

MN To remain 

Landmark sold its development rights to an adjacent, 

non-designated site to facilitate construction of new 

42-story residential building. Landmark to remain. 
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TABLE 3: Regression Results - New Development (newdev), 2010-2020 

 

VARIABLES BK BX MN QN SI 

      

lnmaxfar 0.0404*** 0.0490*** 0.0603*** 0.0530*** -0.00146 

 (0.00251) (0.00515) (0.00668) (0.00305) (0.0138) 

cdist -0.0116*** -0.0114* 0.0105** -0.00459 0.0279** 

 (0.00396) (0.00632) (0.00526) (0.00627) (0.0130) 

mdist -0.0330*** -0.0128 0.0169* -0.0252*** -0.0584*** 

 (0.00382) (0.00952) (0.0102) (0.00480) (0.0148) 

sdistrict 0.0384*** -0.0307*** -0.0179** 0.0260*** -0.00175 

 (0.00507) (0.00998) (0.00700) (0.00882) (0.0236) 

lnblocktdr 0.000879*** -4.66e-05 0.00438*** 0.000463*** 0.000984*** 

 (0.000242) (0.000462) (0.000590) (0.000127) (0.000251) 

hdistuse -0.0316*** -0.0482*** -0.0184*** -0.0299*** -0.0383 

 (0.00292) (0.00927) (0.00412) (0.00592) (0.0327) 

hdistvac -0.142*** -0.210*** -0.0696 -0.205*** 0.225 

 (0.0402) (0.0140) (0.0540) (0.0297) (0.337) 

lndmrk -0.0482** -0.0201 -0.0545*** -0.0821*** -0.130*** 

 (0.0222) (0.0425) (0.00739) (0.0274) (0.0398) 

brownfield 0.0828*** 0.275*** 0.193*** 0.166*** 0.0352 

 (0.0107) (0.0214) (0.0226) (0.0184) (0.0682) 

edesig 0.137*** 0.111*** 0.0967*** 0.0600*** -0.0869*** 

 (0.00913) (0.0178) (0.0116) (0.00978) (0.0330) 

vih -0.00679 0.0489*** 0.0167* 0.0395*** omitted 

 (0.00444) (0.0163) (0.00904) (0.0143)  

rentstable -0.0429*** -0.0545*** -0.0333*** -0.0539*** -0.0470*** 

 (0.00176) (0.00334) (0.00270) (0.00289) (0.0113) 

lnexempttot -0.000487*** -0.000452*** -0.000610*** -0.000561*** -0.000634*** 

 (4.87e-05) (9.47e-05) (0.000144) (5.98e-05) (0.000159) 

builtfar 0.00257** 0.00144* 0.00101* 0.00403* -0.00835* 

 (0.00115) (0.000759) (0.000545) (0.00207) (0.00428) 

lotcorner 0.000983 -0.00422* -0.00936** -0.000557 0.000116 

 (0.00154) (0.00255) (0.00385) (0.00168) (0.00374) 

age -0.000358*** -0.000180** -0.000411*** -0.000142** 0.00116*** 

 (4.76e-05) (8.06e-05) (0.000107) (5.80e-05) (0.000147) 

agesq 3.94e-06*** 3.50e-06*** 3.42e-06*** 2.92e-06*** -1.19e-06 

 (3.76e-07) (6.38e-07) (8.19e-07) (4.57e-07) (1.23e-06) 

mtaqrtr -0.00345*** -0.00995*** 0.0188*** 0.00216 omitted 

 (0.00131) (0.00263) (0.00478) (0.00166)  

Small lot (1,700 – 5,000 sf)  0.0190*** 0.0324*** 0.00959*** 0.0266*** 0.00956** 

 (0.00117) (0.00296) (0.00362) (0.00176) (0.00486) 

Average lot (5,000 – 10,000 sf) 0.0481*** 0.0722*** -0.0154*** 0.0644*** 0.0421*** 

 (0.00337) (0.00492) (0.00567) (0.00382) (0.00730) 

Large lot (10,000 – 20,000 sf) 0.0215*** 0.0482*** -0.0285*** 0.0425*** 0.0690*** 

 (0.00470) (0.00620) (0.00668) (0.00568) (0.0138) 

Very large lot (>20,000 sf) 0.0284*** 0.0761*** -0.0268*** 0.0400*** 0.0506*** 

 (0.00626) (0.00829) (0.00866) (0.00635) (0.0160) 

publicown -0.0745*** -0.0298*** -0.0394*** -0.0518*** 0.199*** 

 (0.00788) (0.00987) (0.0119) (0.0102) (0.0212) 

ownerllc 0.0405*** 0.0339*** 0.0302*** 0.0350*** 0.0370*** 

 (0.00279) (0.00488) (0.00386) (0.00394) (0.0133) 

recentapp 0.0156*** 0.0254*** 0.0494** -0.00951*** 0.0297*** 

 (0.00446) (0.00560) (0.0195) (0.00326) (0.00849) 
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Building Class Codes 

 

B – Two Family Dwellings 

 

 

 

-0.0152*** 

 

 

 

-0.0204*** 

 

 

 

-0.00456 

 

 

 

-0.0131*** 

 

 

 

-0.0154*** 

 (0.00103) (0.00195) (0.00448) (0.00114) (0.00172) 

C – Walk Up Apartments  -0.0252*** -0.0288*** 0.00245 -0.0292*** -0.0215** 

 (0.00135) (0.00245) (0.00419) (0.00174) (0.0103) 

D – Elevator Apartments 0.0209*** -0.0309*** 0.0361*** 0.00527 -0.0390 

 (0.00679) (0.00586) (0.00635) (0.00922) (0.0244) 

E – Warehouses  0.0749*** 0.00517 0.165*** 0.0341*** 0.0454** 

 (0.00734) (0.0119) (0.0299) (0.00818) (0.0222) 

F – Factory & Industrial   0.0835*** 0.00505 0.202*** 0.00893 0.202*** 

 (0.00811) (0.0140) (0.0546) (0.00849) (0.0708) 

G – Garages & Gas Stations 0.133*** 0.0832*** 0.229*** 0.0440*** -0.00647 

 (0.00624) (0.00988) (0.0166) (0.00676) (0.0153) 

H – Hotels  0.00738 0.0143 0.0322** 0.0357 0.0507** 

 (0.0320) (0.0491) (0.0156) (0.0346) (0.0241) 

I – Hospitals & Health 0.0671*** 0.00876 0.0896*** 0.104*** 0.0713 

 (0.0164) (0.0203) (0.0197) (0.0277) (0.0592) 

J – Theatres  0.0295 0.449** 0.0773** 0.119 -0.0705** 

 (0.0481) (0.228) (0.0310) (0.115) (0.0342) 

K – Stores  0.0243*** -0.0139** 0.0776*** -0.0235*** 0.0362*** 

 (0.00419) (0.00624) (0.00816) (0.00429) (0.0122) 

L – Loft Buildings 0.0471* 0.0632 0.0218** -0.0643 -0.0309 

 (0.0261) (0.0751) (0.0101) (0.0838) (0.0197) 

M – Religious Institutions   0.0287*** -0.00252 0.0670*** 0.0151 0.0409 

 (0.00611) (0.00984) (0.0101) (0.00987) (0.0392) 

N – Asylums & Homes 0.0541** 0.00832 0.0857*** 0.0429 0.0527 

 (0.0241) (0.0205) (0.0267) (0.0458) (0.104) 

O – Office Buildings 0.0238*** -0.0196* 0.0294*** -0.0111 0.0144 

 (0.00780) (0.0106) (0.00975) (0.00754) (0.0150) 

P – Places of Public Assembly 0.0358** -0.00641 0.0611*** 0.00210 -0.0460 

 (0.0152) (0.0192) (0.0218) (0.0170) (0.0401) 

Q – Outdoor Recreation 0.0616** -0.0433 0.0979** -0.0480** -0.109*** 

 (0.0265) (0.0294) (0.0405) (0.0227) (0.0375) 

R – Condominiums  -0.0639*** -0.0552*** -0.0299*** -0.0786*** -0.0595*** 

 (0.00275) (0.0163) (0.00541) (0.00614) (0.0172) 

S – Residence – Multiple Use -0.0301*** -0.0199*** -0.00195 -0.0330*** -0.0199** 

 (0.00190) (0.00513) (0.00556) (0.00282) (0.00993) 

V – Vacant Land 0.196*** 0.0729*** 0.238*** 0.0610*** 0.0127 

 (0.00905) (0.0152) (0.0206) (0.0116) (0.0295) 

W – Educational Structures 0.0283** 0.0815*** 0.186*** 0.0223 -0.0198 

 (0.0118) (0.0300) (0.0219) (0.0233) (0.0397) 

Z - Miscellaneous 0.144*** 0.0779*** 0.128*** 0.0671*** -0.0443 

 (0.0128) (0.0218) (0.0282) (0.0186) (0.0432) 

Constant -0.0139*** -0.0255*** -0.121*** -0.0152*** -0.0342** 

 (0.00382) (0.00706) (0.0131) (0.00412) (0.0152) 

      

Observations 238,661 59,915 40,137 134,882 31,177 

R-squared 

Estimator 

Census Tract FE 

0.170 

AREG 

YES 

0.158 

AREG 

YES 

0.189 

AREG 

YES 

0.125 

AREG 

YES 

0.173 

AREG 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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TABLE 4: Regression Results - Building Permit (permit) 2010-2020 

 

VARIABLES BK BX MN QN SI 

      

lnmaxfar 0.0265*** 0.0331*** 0.0295*** 0.0346*** -0.0368*** 

 (0.00195) (0.00419) (0.00494) (0.00248) (0.0103) 

cdist -0.0194*** -0.0125** 0.000691 -0.00463 0.0422*** 

 (0.00289) (0.00505) (0.00386) (0.00503) (0.0107) 

mdist -0.0336*** -0.00896 -0.00205 -0.0182*** -0.00931 

 (0.00290) (0.00745) (0.00734) (0.00389) (0.0112) 

sdistrict 0.0236*** -0.00588 -0.00867* 0.00914 0.0430** 

 (0.00394) (0.00833) (0.00522) (0.00691) (0.0207) 

lnblocktdr 0.000351* 2.60e-05 0.00278*** 2.79e-05 0.000940*** 

 (0.000185) (0.000285) (0.000425) (0.000101) (0.000226) 

hdistuse -0.0182*** -0.0222*** -0.0145*** -0.0236*** -0.0242** 

 (0.00217) (0.00530) (0.00278) (0.00460) (0.0102) 

hdistvac -0.00883 -0.0982*** 0.00193 -0.129*** -0.0756*** 

 (0.0381) (0.00920) (0.0453) (0.0243) (0.0233) 

lndmrk -0.0378** -0.00659 -0.0423*** -0.0790*** -0.0777*** 

 (0.0164) (0.0428) (0.00514) (0.0123) (0.0138) 

brownfield 0.0455*** 0.0953*** 0.0836*** 0.0987*** 0.0500 

 (0.00891) (0.0178) (0.0196) (0.0161) (0.0587) 

edesig 0.0645*** 0.0314** 0.0363*** 0.0318*** -0.0695** 

 (0.00742) (0.0142) (0.00936) (0.00810) (0.0298) 

vih -0.00999*** 0.0275** 0.0164** 0.0360*** omitted 

 (0.00352) (0.0130) (0.00719) (0.0122)  

rentstable -0.0190*** -0.0380*** -0.0162*** -0.0232*** -0.0452*** 

 (0.00121) (0.00403) (0.00168) (0.00171) (0.00972) 

lnexempttot -0.000382*** -0.000333*** -0.000584*** -0.000456*** -0.000682*** 

 (3.76e-05) (7.49e-05) (9.27e-05) (4.90e-05) (0.000135) 

builtfar -0.00673*** -0.000163 -0.000143 -0.00972*** -0.0170*** 

 (0.000946) (0.00207) (9.23e-05) (0.00114) (0.00325) 

lotcorner 0.00625*** -0.000779 -0.00220 0.00307** -0.00158 

 (0.00123) (0.00213) (0.00289) (0.00142) (0.00320) 

age 0.000289*** 0.000271*** 0.000323*** 0.000398*** 0.00156*** 

 (3.54e-05) (6.39e-05) (8.37e-05) (4.51e-05) (0.000123) 

agesq -8.64e-07*** -2.01e-07 -1.92e-06*** -1.82e-06*** -4.83e-06*** 

 (2.87e-07) (5.05e-07) (6.73e-07) (3.50e-07) (9.66e-07) 

mtaqrtr -9.23e-06 -0.00282 0.00310 0.00282** omitted 

 (0.00105) (0.00211) (0.00360) (0.00139)  

Small lot (1,700 – 5,000 sf)  0.0172*** 0.0240*** 0.0189*** 0.0157*** -0.00364 

 (0.000830) (0.00220) (0.00226) (0.00122) (0.00362) 

Average lot (5,000 – 10,000 sf) 0.0601*** 0.0647*** 0.0332*** 0.0590*** 0.0226*** 

 (0.00279) (0.00403) (0.00399) (0.00320) (0.00578) 

Large lot (10,000 – 20,000 sf) 0.0585*** 0.0682*** 0.0333*** 0.0554*** 0.0435*** 

 (0.00379) (0.00517) (0.00496) (0.00467) (0.0114) 

Very large lot (>20,000 sf) 0.0787*** 0.0955*** 0.0515*** 0.0657*** 0.0600*** 

 (0.00526) (0.00713) (0.00697) (0.00524) (0.0127) 

publicown -0.0580*** -0.0354*** -0.0334*** -0.0336*** -0.108*** 

 (0.00571) (0.00760) (0.00785) (0.00751) (0.00896) 

ownerllc 0.00737*** 0.0115*** 0.00973*** 0.0108*** 0.0120 

 (0.00201) (0.00390) (0.00280) (0.00300) (0.0109) 

recentapp 0.0227*** 0.0221*** 0.0425*** 0.00744*** 0.0371*** 

 (0.00325) (0.00430) (0.0152) (0.00260) (0.00774) 
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Building Class Codes 

 

B – Two Family Dwellings 

 

 

 

-0.0107*** 

 

 

 

-0.0168*** 

 

 

 

0.00210 

 

 

 

-0.00810*** 

 

 

 

-0.0127*** 

 (0.000915) (0.00185) (0.00272) (0.00101) (0.00164) 

C – Walk Up Apartments  -0.0201*** -0.0249*** -0.00469* -0.0193*** -0.0154* 

 (0.00117) (0.00258) (0.00241) (0.00140) (0.00916) 

D – Elevator Apartments -0.0458*** -0.0626*** -0.0220*** -0.0483*** 0.00778 

 (0.00380) (0.00599) (0.00323) (0.00511) (0.0161) 

E – Warehouses  0.0198*** -0.00599 0.0935*** 0.000983 0.0208 

 (0.00539) (0.0105) (0.0248) (0.00675) (0.0178) 

F – Factory & Industrial   0.0304*** -0.00726 0.0914** 0.00209 0.00634 

 (0.00639) (0.0122) (0.0443) (0.00749) (0.0294) 

G – Garages & Gas Stations 0.0693*** 0.0382*** 0.166*** 0.0158*** -0.0126 

 (0.00515) (0.00837) (0.0147) (0.00579) (0.0140) 

H – Hotels  -0.0328*** -0.0364 -0.0351*** -0.0425*** 0.00461 

 (0.00646) (0.0260) (0.00718) (0.0149) (0.0175) 

I – Hospitals & Health 0.00854 -0.0225 0.0448*** 0.0403* 0.0931 

 (0.0118) (0.0164) (0.0162) (0.0214) (0.0635) 

J – Theatres  0.0302 0.408* 0.0442* 0.0293 -0.00231 

 (0.0484) (0.229) (0.0268) (0.0855) (0.0306) 

K – Stores  -0.00352 -0.0245*** 0.0453*** -0.0256*** 0.00810 

 (0.00298) (0.00507) (0.00589) (0.00342) (0.00971) 

L – Loft Buildings -0.00235 0.0249 0.00671 -0.00277 -0.0268* 

 (0.0172) (0.0614) (0.00768) (0.0758) (0.0144) 

M – Religious Institutions   -0.00792* -0.0236*** 0.0398*** -0.0143* 0.0284 

 (0.00457) (0.00779) (0.00821) (0.00770) (0.0346) 

N – Asylums & Homes 0.0391* -0.0287** 0.0156 0.0483 0.0911 

 (0.0217) (0.0125) (0.0160) (0.0460) (0.0980) 

O – Office Buildings 0.0145** -0.0244*** -0.00667 -0.0128** 0.00975 

 (0.00605) (0.00875) (0.00611) (0.00589) (0.0119) 

P – Places of Public Assembly 0.00343 -0.0363*** 0.0245 -0.00894 -0.0224 

 (0.0130) (0.0131) (0.0166) (0.0146) (0.0358) 

Q – Outdoor Recreation 0.00278 -0.0380* 0.0260 -0.0310* -0.0592 

 (0.0150) (0.0207) (0.0213) (0.0170) (0.0369) 

R – Condominiums  -0.0417*** -0.0616*** -0.0285*** -0.0737*** -0.0673*** 

 (0.00212) (0.00602) (0.00354) (0.00447) (0.0138) 

S – Residence – Multiple Use -0.0187*** -0.0135*** 0.00236 -0.0173*** -0.0118 

 (0.00153) (0.00473) (0.00364) (0.00225) (0.00880) 

V – Vacant Land 0.111*** 0.0400*** 0.139*** 0.0614*** 0.0356 

 (0.00716) (0.0121) (0.0163) (0.00902) (0.0236) 

W – Educational Structures -0.0140 -0.00783 0.0288** -0.0356** -0.0157 

 (0.00854) (0.0200) (0.0124) (0.0142) (0.0387) 

Z - Miscellaneous 0.0816*** 0.0389** 0.0784*** 0.0448*** -0.0252 

 (0.0101) (0.0170) (0.0236) (0.0151) (0.0337) 

Constant -0.0153*** -0.0289*** -0.0802*** -0.00568** -0.0593*** 

 (0.00300) (0.00565) (0.00921) (0.00288) (0.0128) 

      

Observations 238,661 59,915 40,137 134,882 31,177 

R-squared 

Estimator 

Census Tract FE 

0.086 

AREG 

YES 

0.079 

AREG 

YES 

0.107 

AREG 

YES 

0.078 

AREG 

YES 

0.109 

AREG 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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TABLE 5: Regression Results - Zoning Lot Mergers (zlm), 2010-2020 

 

VARIABLES BK BX MN QN SI 

      

lnmaxfar 0.0223*** 0.0229*** 0.0408*** 0.0318*** 0.0368*** 

 (0.00209) (0.00400) (0.00590) (0.00235) (0.0108) 

cdist 0.00437 -0.00373 0.0150*** -0.00152 -0.00950 

 (0.00335) (0.00488) (0.00458) (0.00499) (0.00901) 

mdist -0.00422 -0.00620 0.0190** -0.0129*** -0.0488*** 

 (0.00311) (0.00755) (0.00895) (0.00353) (0.0108) 

sdistrict 0.0186*** -0.0304*** -0.0206*** 0.0211*** -0.0497*** 

 (0.00420) (0.00784) (0.00607) (0.00702) (0.0152) 

lnblocktdr 0.000488** -0.000387 0.00258*** 0.000401*** 8.38e-05 

 (0.000190) (0.000397) (0.000458) (8.79e-05) (0.000136) 

hdistuse -0.0183*** -0.0316*** -0.0105*** -0.00907** -0.0109 

 (0.00245) (0.00824) (0.00368) (0.00421) (0.0328) 

hdistvac -0.160*** -0.136*** -0.0854** -0.107*** 0.288 

 (0.0193) (0.0122) (0.0420) (0.0129) (0.352) 

lndmrk -0.00809 -0.0207** -0.0246*** -0.0154 -0.0579 

 (0.0202) (0.0104) (0.00616) (0.0286) (0.0412) 

brownfield 0.0535*** 0.221*** 0.156*** 0.101*** 0.0459 

 (0.00908) (0.0198) (0.0218) (0.0153) (0.0621) 

edesig 0.101*** 0.0940*** 0.0682*** 0.0451*** -0.0219 

 (0.00799) (0.0151) (0.0101) (0.00782) (0.0151) 

vih 0.00106 0.0359*** 0.00729 0.0113 omitted 

 (0.00369) (0.0136) (0.00779) (0.0109)  

rentstable -0.0268*** -0.0245*** -0.0216*** -0.0354*** -0.00590 

 (0.00147) (0.00323) (0.00236) (0.00239) (0.00917) 

lnexempttot -0.000179*** -0.000183*** -0.000184 -0.000204*** -8.43e-06 

 (3.68e-05) (7.03e-05) (0.000128) (4.08e-05) (9.50e-05) 

builtfar 0.00790*** 0.00110 0.00112* 0.0120*** 0.00734** 

 (0.000964) (0.00123) (0.000614) (0.00179) (0.00322) 

lotcorner -0.00570*** -0.00559*** -0.0115*** -0.00455*** 0.00228 

 (0.00117) (0.00188) (0.00328) (0.00115) (0.00227) 

age -0.000622*** -0.000468*** -0.000638*** -0.000491*** -0.000372*** 

 (3.98e-05) (6.44e-05) (9.47e-05) (4.54e-05) (9.36e-05) 

agesq 4.91e-06*** 4.25e-06*** 4.79e-06*** 4.62e-06*** 3.61e-06*** 

 (3.16e-07) (5.21e-07) (7.17e-07) (3.72e-07) (8.87e-07) 

mtaqrtr -0.00351*** -0.00653*** 0.0225*** -0.000782 omitted 

 (0.00100) (0.00203) (0.00424) (0.00114)  

Small lot (1,700 – 5,000 sf)  0.00451*** 0.0132*** -0.00624* 0.0145*** 0.0129*** 

 (0.000994) (0.00253) (0.00331) (0.00143) (0.00363) 

Average lot (5,000 – 10,000 sf) -0.00208 0.0195*** -0.0450*** 0.0143*** 0.0203*** 

 (0.00249) (0.00381) (0.00495) (0.00267) (0.00503) 

Large lot (10,000 – 20,000 sf) -0.0263*** -0.00541 -0.0565*** -0.00174 0.0262*** 

 (0.00370) (0.00476) (0.00571) (0.00427) (0.00907) 

Very large lot (>20,000 sf) -0.0406*** -0.00608 -0.0711*** -0.0151*** 0.00497 

 (0.00454) (0.00603) (0.00707) (0.00472) (0.0117) 

publicown -0.0282*** 0.0100 -0.0188* -0.0275*** 0.295*** 

 (0.00662) (0.00825) (0.0105) (0.00793) (0.0200) 

ownerllc 0.0365*** 0.0232*** 0.0259*** 0.0256*** 0.0255*** 

 (0.00246) (0.00395) (0.00344) (0.00319) (0.00949) 

recentapp -0.00631* 0.00383 0.0187 -0.0162*** -0.00776 

 (0.00362) (0.00425) (0.0169) (0.00238) (0.00511) 
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Building Class Codes 

 

B – Two Family Dwellings 

 

 

 

-0.00654*** 

 

 

 

-0.00632*** 

 

 

 

-0.00495 

 

 

 

-0.00525*** 

 

 

 

-0.00343*** 

 (0.000659) (0.00117) (0.00404) (0.000673) (0.000680) 

C – Walk Up Apartments  -0.00912*** -0.00762*** 0.00637* -0.0131*** -0.00544 

 (0.000941) (0.00171) (0.00381) (0.00121) (0.00611) 

D – Elevator Apartments 0.0564*** 0.0203*** 0.0542*** 0.0401*** -0.0531** 

 (0.00619) (0.00526) (0.00606) (0.00818) (0.0262) 

E – Warehouses  0.0620*** 0.0197** 0.124*** 0.0368*** 0.0232 

 (0.00605) (0.00878) (0.0278) (0.00621) (0.0150) 

F – Factory & Industrial   0.0658*** 0.0216** 0.156*** 0.0101* 0.191*** 

 (0.00648) (0.0102) (0.0493) (0.00597) (0.0651) 

G – Garages & Gas Stations 0.0858*** 0.0575*** 0.121*** 0.0322*** 0.00889 

 (0.00484) (0.00735) (0.0137) (0.00468) (0.00951) 

H – Hotels  0.0304 0.0408 0.0592*** 0.0620* 0.0312* 

 (0.0309) (0.0410) (0.0148) (0.0324) (0.0164) 

I – Hospitals & Health 0.0718*** 0.0300** 0.0793*** 0.0619*** -0.0291** 

 (0.0141) (0.0150) (0.0163) (0.0191) (0.0136) 

J – Theatres  0.0262 0.0387* 0.0364 0.0565 -0.103*** 

 (0.0334) (0.0227) (0.0222) (0.0828) (0.0316) 

K – Stores  0.0308*** 0.00810* 0.0517*** -0.00155 0.0268*** 

 (0.00355) (0.00467) (0.00701) (0.00321) (0.00874) 

L – Loft Buildings 0.0543** 0.0287 0.0211** -0.0898*** -0.0160 

 (0.0228) (0.0483) (0.00868) (0.0245) (0.0180) 

M – Religious Institutions   0.0347*** 0.0181** 0.0341*** 0.0271*** 0.00553 

 (0.00460) (0.00727) (0.00752) (0.00711) (0.0187) 

N – Asylums & Homes 0.0286* 0.0277 0.0852*** 0.0232 -0.0408 

 (0.0159) (0.0175) (0.0246) (0.0305) (0.0277) 

O – Office Buildings 0.0204*** 0.00679 0.0368*** 0.000648 0.00746 

 (0.00644) (0.00832) (0.00894) (0.00583) (0.0111) 

P – Places of Public Assembly 0.0354*** 0.0182 0.0406** 0.00518 -0.0325 

 (0.0101) (0.0152) (0.0163) (0.0102) (0.0231) 

Q – Outdoor Recreation 0.0620*** -0.0266 0.0857** -0.0212 -0.0634*** 

 (0.0237) (0.0242) (0.0386) (0.0163) (0.0199) 

R – Condominiums  -0.0311*** -0.00567 -0.0104** -0.0230*** -0.00633 

 (0.00222) (0.0154) (0.00481) (0.00471) (0.0115) 

S – Residence – Multiple Use -0.0157*** -0.00829** -0.00497 -0.0186*** -0.0115** 

 (0.00142) (0.00334) (0.00482) (0.00201) (0.00563) 

V – Vacant Land 0.105*** 0.0288** 0.143*** 0.0137 -0.0125 

 (0.00759) (0.0124) (0.0184) (0.00942) (0.0208) 

W – Educational Structures 0.0443*** 0.0913*** 0.169*** 0.0597*** -0.00936 

 (0.00968) (0.0249) (0.0200) (0.0208) (0.00703) 

Z - Miscellaneous 0.0803*** 0.0357** 0.0859*** 0.0410*** -0.0219 

 (0.0104) (0.0168) (0.0249) (0.0140) (0.0309) 

Constant -0.000804 0.00244 -0.0702*** -0.0118*** 0.0277*** 

 (0.00306) (0.00604) (0.0114) (0.00326) (0.0104) 

      

Observations 238,661 59,915 40,137 134,882 31,177 

R-squared 

Estimator 

Census Tract FE 

0.142 

AREG 

YES 

0.138 

AREG 

YES 

0.159 

AREG 

YES 

0.120 

AREG 

YES 

0.237 

AREG 

YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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