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Abstract This paper examines the sensitivity of non-resident owners of second homes
to targeted annual property taxes using a 2013 change to New York City’s property tax
treatment of condominiums. It then uses the induced reduction in demand to investigate
the impact that the entry of this type of buyer has on housing prices. I estimate an average
elasticity of non-resident owners to targeted property taxation of -0.6. There is evidence
though that this sensitivity to taxation is higher for higher price properties. Non-resident
buyers are shown to have a significant impact on house prices within a subset of highly
desirable neighborhoods, but no impact on prices outside of these areas. These results
provide a key input for revenue projections from targeted non-resident taxation and clarify
the impact of non-resident purchases on housing affordability.
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Introduction
In recent years, media reports have noted an increase in property purchases by non-

residents in a number of large global cities. Such pied-à-terre ownership was already commonplace in cities like New York and London, but in recent years is thought to have expanded
and come to include many residential units that are rarely if ever occupied. This has drawn
the ire of some local residents, who feel non-resident ownership has ill effects. One complaint
regards tax burdens, and the argument that non-residents do not pay local income taxes
and contribute little in sales taxes given their frequent absence. It is also argued that nonresident purchases are a significant contributor to housing affordability pressures. This has
led to calls for targeted taxation of non-resident owners. Local developers counter that nonresident buyers are an important driver of construction activity while non-resident owners
themselves claim they do pay existing property taxes while being light users of local public
services.
While a targeted non-resident tax would be expected to reduce the tax base to some
degree, it is not a priori obvious whether it would have a substantial impact on the location
decisions of non-residents, with plausible scenarios existing wherein the effect could be big
or small. By virtue of owning at least two homes, non-resident buyers are wealthier than
average, which would tend to lower their sensitivity to increased taxes. Further, they may
have strong ties to New York City specifically, due to business connections or preference for
specific amenities. Both these factors would lead to a prediction of small effects from a tax.
Empirical estimates of small migration responses from state income taxation of millionaires
by Young, Varner, Lurie, and Prisinzano (2014) confirm this possibility. Alternatively, nonresident buyers may be predominantly investors, who want the highest return and have many
outside investment options. This sentiment is echoed in an editorial from a New York City
pied-à-terre owner who says, in response to calls for a targeted tax, ”Would advocates rather
see us buy in another city, like San Francisco or London?”1 If this describes the mindset
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of the typical non-resident buyer, than sensitivity to a tax would be relatively high. This
reality would mirror the analysis of Moretti and Wilson (2015), who find large migration
responses by high earning star scientists as relative state tax levels change.2
New York City provides a quasi-experimental framework for recovering this sensitivity
parameter. Owners of condo and co-operative units in the city receive a tax abatement on
the order of 20% in an effort to bring their tax bills more in line with single family owners.
Beginning in 2013, this tax benefit was removed for condo owners who did not make the
property their primary residence. This paper exploits that change in policy, an effective
increase in the property tax bill for non-primary residents, to estimate the sensitivity of
pied-à-terre owners to targeted taxation. Using a unique dataset constructed from web
scraping of publicly available property tax bills, I find evidence of moderate sensitivity to
taxation with an elasticity of about -0.6. This is both substantially higher than estimates
by Young et al. of millionaire state level migration which are close to 0, and far short of
the sensitivity Moretti and Wilson find for star scientists which exceed -1. This sensitivity
is not homogeneous though. Stratifying the sample of condos shows sensitivity increasing
in market value, consistent with non-resident buyers in the higher end of the market being
more investment oriented. I then use the documented demand response to the implicit tax
increase to investigate the impact of non-resident buyers on local housing prices. I find no
significant impact on average prices overall in the study area, but dramatic price declines
in very localized neighborhoods surrounding the most preferred locations of non-residents. I
show that this result matches the prediction of an open-city land use model where residents
and non-residents compete for space.
This research fits in to a broader attempt to understand the forces guiding housing affordability in growing cities. While economists frequently advise supply increases as the path
to lower housing costs, the impact of non-resident demand on the nature of that new stock
2
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can be a complicating factor. If the marginal buyer of newly constructed units is a nonresident, the impact of that supply increase on affordability for residents will be significantly
undercut. Figure 1a plots the density of residential square footage by distance to the central
business district (CBD) in New York City in 2000 and 2010. The intensity of built space has
increased substantially over this time, particularly in tracts within 2 miles of the CBD. This
has allowed for increased population density in these areas as intended, but the expansion
of non-resident purchases has muted this increase. Figure 1b plots the square footage of residential space per person by distance to the CBD. Over the same decade, space per person
has been rising within 2 miles of the CBD. In a sense, this means that density increased
by much less than it could have in these areas with the highest employment accessibility,
as non-resident units add square footage but not population. These counterfactual reductions in the population that can access key national employment centers like central and
lower Manhattan relates to work by Hsieh and Moretti (2015) documenting the substantial
reduction in national economic output from housing supply restrictions, particularly in high
productivity cities like New York, San Francisco, and San Jose. This paper also relates to
the work of Matlack and Vigdor (2008) who find evidence that increases in a city’s income
inequality can be detrimental to housing affordability for lower-skilled households.
The paper proceeds as follows. Section 2 gives background on high value and non-resident
property taxation proposals and non-resident trends in New York City. Section 3 lays out the
empirical strategy. Section 4 describes the data. Section 5 presents the results and Section
6 concludes.

2

Background
Usually citing concerns about fairer tax burdens and housing affordability for locals,

many jurisdictions have enacted policies aimed at non-resident owners either explicitly or
indirectly through a focus on very high value properties. So far, these have mostly taken
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the form of transfer taxes on property sales. Such policies exist, for example, in London, for
properties over 5 million pounds and in Hong Kong, for properties in excess of $2.5 million.
Singapore has a 10% transfer tax specifically on foreign buyers. While a transfer tax may
have some administrative benefits, economic theory supports annual property taxes as a more
economically efficient means of raising revenue. While both taxes bias consumption away
from housing, a transfer tax also reduces sales volume and thus mobility. Recent research
on transfer taxes in Toronto (Dachis, Duranton, and Turner (2012)) and New York and New
Jersey have borne this out empirically (Kopczuk and Monroe (2014)).
Whether or not they were motivated by these efficiency concerns, more recent proposals
have favored annual property surtaxes. The labour party in the United Kingdom is considering an annual tax on properties in excess of 2 million pounds.3 In Australia, where foreign
buyers can buy new properties but are barred from investing in existing properties, Victoria
(Melbourne) has enacted a 3% transfer tax for foreign investors, with a 0.5% annual land
tax surcharge to follow in 2016.4 In New York City, the Fiscal Policy Institute (FPI) has
outlined a proposal for a progressive annual property surtax, which received some interest
from local politicians. The FPI’s proposed surtax would kick in for property values in excess
of $5 million, and would imply an approximately 25% tax increase for properties of $10 million and an approximately 100% tax increase for a $25 million unit.5 Of particular interest
for this study, the Victoria and New York City annual property surtax proposals would both
apply only to non-resident owners.
As Anderson (2008) notes, such policies can be attractive to local politicians as they allow
an increase in public spending through the taxation of non-voters. While some work has been
done examining the impact of such taxes on vacation home owners and communities (e.g.
Anderson (2006); Johnson and Walsh (2013)), less attention has been paid to non-resident
3

Frank, Robert. “UK’s mansion tax called a ‘political stunt’.” CNBC.com (Sep. 23, 2014).
“Extra tax on foreign property investors in Victoria to balance infrastructure cost.” National Mortgage
Professional Magazine (Mar. 26, 2015).
5
Barbanel, Josh. “Fiscal Impact of Proposed Tax on Pied-à-Terre in New York City is Unclear.” The
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buyers in urban areas. Two recent studies have considered the impact of foreign demand on
house prices in global cities. Cvijanovic and Spaenjers (2015) find that non-resident foreignbuyers in Paris crowd out residents and raise house price levels in good times. Badarinza and
Ramadorai (2015) find evidence for a safe-haven effect of foreign property demand impacting
London property prices during crises in home countries. This paper differs by considering the
sensitivity of non-resident buyers to targeted taxation. It also contributes further evidence
on the housing price impact of this type of buyer.
While the empirical analysis will rely on administrative information from property tax
bills from 2012 to 2015, a longer time series can be gleaned from survey data. One source of
information is the American Community Survey (ACS). The ACS does contain a category
called “For seasonal, recreational or other occasional use” within the broader vacant unit
category. This indicator provides an undercount of non-resident ownership as it can only
be assigned to a unit if no one ever responds to the mutliple attempts at contact made
by the surveyers. In those cases, the surveyor will speak to neighbors, property managers,
and brokers to ascertain when such a unit is in fact occupied but used only occasionally.
These figures do provide a picture of the prevalence of actually empty units at any given
time though. The data is averaged over 2005 to 2013 and presented at the level of the New
York Sub-borough area (SBA).6 Table 1 ranks SBAs by their share of seasonally vacant
units, restricting to SBAs where these units comprise more than 2% of all housing units (the
numbers drop sharply after the top 8 SBAs). The top five SBAs make up Core Manhattan
and will be the focus geography for the remaining empirical work.7 Figure 2 plots the share
of units in 5+ unit buildings which are seasonally vacant for the five SBAs of Manhattan
with the highest prevalence of such units. The rate drops with the housing bust in 2008,
and then increases to about 7% of units in 2014.
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Figure 3 portrays an additional indicator that, while noisier than the data used for the
empirical analysis, does provides some evidence from administrative data of the trend in nonresident ownership over a longer time span. This is the share of units in Core Manhattan
not receiving an exemption from the New York State School Tax Relief Program commonly
known as STAR. The STAR exemption is restricted to resident owners but has two drawbacks
as a measure of non-resident prevalence. First, beginning in 2011, this exemption was further
restricted to primary residents with incomes below $500 thousand, likely explaining most of
the 2010 to 2011 jump. Second, it is known to have a low take up rate as it provides a
relatively small $300 annual benefit regardless of unit value, leading many owner occupiers
to not bother signing up. That said, the trend since 2011 is fairly consistent with the
ACS time series in showing small year over year increases in non-resident owner share that
accelerates around 2013. These longer time series are useful for highlighting the challenges
for the empirical strategy. Namely, that the share of non-residents in the city appears to be
increasing during the study period, and possibly at an accelerating rate.

3

Empirical Strategy
The measurement of the elasticity of non-residents to targeted property surtaxes is based

on a change to the New York City property tax treatment of condo units beginning in
2012. For many years prior, owner-occupiers of New York City condos and co-operative
units had received an abatement on their annual property tax bill of 17.5%. This existed
to bring condo tax burdens more in line with owner-occupiers in the city’s single and small
multi-family housing stock. Beginning in 2012, this abatement began phasing out for nonresident owner-occupiers of condos and co-ops. The loss of this abatement was equivalent to
a 21% increase in a non-resident’s annual property tax liability relative to a primary resident
(someone residing in New York City for more than half the year, and paying city income
taxes). This is the basic policy shift that allows the measurement of the responsiveness of
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non-residents to targeted taxation.
Some additional features aid in the identification of this response. First, the policy change
was not anticipated, as it was applied retroactively. Tax bills sent during the 2012 fiscal year
presented the abatement as always.8 The policy itself changed midway through the year, but
was not reflected in tax bills until the end of the fiscal year in June 2013. The first tax bill
of 2013 was then the first time non-resident condo owners were confronted with the loss of
the abatement they had previously enjoyed. In addition, there was a clawback of half of the
benefit the unit had received the prior year. This allows rates of transition of non-residents
into and out of condos in the year prior to the policy change to be observed. The first
estimation looks for a shift in non-resident prevalence after the policy change, relative to a
constant time trend:

1(N onres)i,t = β0 + β1 1(P ost2013)t + β2 T rendt + β3 ln(M Vi,t ) + i,t

(1)

This is estimated on an annual panel of condo units from 2012 to 2015. The outcome variable
is 1 if condo i is owned by a non-resident in year t. The coefficient β1 measures the impact
of the policy change under the assumption of a counterfactual constant linear time trend in
the prevalence of non-resident owners during the sample period. The log market value of the
unit M V is also included as a control, as are fixed effects for the seven community districts
in which the condos in the sample are located.
Anecdote, as well as the figures presented above on the prevalence of “seasonally” vacant
units and the utilization of another city tax benefit reserved only for primary residents
suggest the arrival rate of non-residents, independently of tax treatment, was accelerating
over this time period. If true, this would make the restriction to a constant linear time trend
in the estimation above too strong. To account for this possibility, I make use of another
feature of the policy change. At the same time that the benefit for non-resident owners
8
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was removed, a semi-progressive rate structure for the abatement primary residents would
continue to receive was introduced going forward. Units with higher assessed values would
continue to receive the 17.5% benefit, while units with lower assessed values would receive an
increasingly large abatement, maxing out at 28.1%. The difference between these two ends
of the new tax bracket imply a 13% relative tax increase for a non-resident owner in a low
assessed value unit, relative to a non-resident owner in a high assessed value unit.9 Table 3
summarizes these changes. This motivates a difference in difference strategy comparing the
prevalence of non-residents both before and after the policy change and across the assessment
tax bracket:

1(N onres)i,t = β0 + β1 1(P ost2013)t ∗ 1(LowA)i + β2 1(P ost2013)t + β3 1(LowA)i
+ β4 T rendt + β5 T rendt ∗ 1(LowA)i + β6 ln(M Vi,t ) + i,t

(2)

Relative to specification (1), this estimation allows for a differential shift in non-resident
prevalence in lower assessed value units after the policy change, measured by the coefficient
on the interaction between an indicator for periods after the policy change and an indicator
for a unit having a lower assessed value. The specification also allows for the time trend in
non-resident prevalence to vary for lower and higher assessed value units and controls for
the market value of the unit. Such a strategy is robust to a potentially non-constant trend
in the arrival of non-resident owners to New York City.
Two further aspects of the application of this new progressive tax structure generate identifying variation in tax treatment that is orthogonal to the potentially confounding variable
of unit market value. First, for the purposes of the tax benefit, the assessed value cutoffs
are based on the average assessed value for the building, not the individual unit. Second,
the prescribed procedure for generating assessed values is largely indirect. In particular,
own and comparable sales prices are not part of the valuation process. Instead, the value of
9
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nearby “comparable” rental buildings is imputed to condo buildings and then apportioned
to individual units.
Owing to the typically higher quality of condo relative to rental buildings, assessed market
values are on average less than a quarter of sales-based “true” market values. In extreme
cases, a single co-op unit has sold for more than the assessed market value of the entire
building in which it is located (Hayashi and Yager (2013)). Further, around this average,
there is substantial variation in assessed values, owing to variation in rental building quality
around the city, and the presence of rent regulated units. This means that two units with
identical market values will often receive sufficiently varied assessed values to place them in
different brackets of the new progressive abatement scheme.
Figure 4 demonstrates the variation in assessed values which form the basis of the differences in differences strategy. For each condo sold in 2012, the sales price is compared
against the unit’s assessed market value on which its tax bill is computed. While the relationship is upward sloping, the substantial downward bias from the use of nearby rental
buildings for valuation is apparent: On average a condo which sold for $2 million is appraised
at $400 thousand. The downward bias increases for higher price units. For the purposes
of the empirical strategy though, the key aspect of this graph is the degree of variation in
assessed values for a given market value. This results from variation across neighborhoods in
the appropriateness of nearby rental buildings as comparable to condo buildings in terms of
housing quality. This means that two units that would sell for the same price will sometimes
experience differences in abatement generosity following the 2013 policy change.
Figure 5 plots the distribution of unit market values separately by those units falling
in the lower assessed and higher assessed tiers. Here all condos in Core Manhattan are
included with the imputation of market values described in the Data section below. While
low assessed units are more concentrated at lower market values, there is substantial overlap
with the distribution of high assessed value units, particularly for units below $1 million. This
means there is still variation in assessed value, and thus the size of the tax abatement across
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units, even when market value is included as a control.10 To summarize, the responsiveness
of non-resident buyers to targeted annual property taxation will be estimated by comparing
the prevalence of non-residents in units with equivalent market values before and after an
implied tax increase, and between units which receive a more generous benefit and a less
generous benefit.
Finally, in addition to the quantity response, the tax base subject to a prospective
non-resident tax could also be decreased if property values fell in the face of the tax. If
non-residents are the marginal buyer of condos, then the implicit tax increase should be
capitalized into prices. This is a one time loss for incumbent owners, but should have no
impact on the appeal of condos to non-residents going forward. It would however reduce
the tax collection and speaks to the issue of non-residents’ impact on housing affordability
for residents. To test for this, I look at average condo prices around the time of the policy
change for evidence of price capitalization. I also consider the potential for localized price
impacts, focusing on specific neighborhoods favored by non-residents, as is suggested by an
open-city land use model.

4

Data
The data which is the basis of the empirical work comes from individual New York City

property tax bills. I take a random 25% sample of the approximately 84,000 condo units
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in Core Manhattan and collect information via web scraping from the first tax bill of the
fiscal year, mailed in June, for 2009 to 2015. This yields information on the abatements and
exemptions that the property is receiving. Importantly, it also indicates when units have
the co-op/condo abatement reversed in 2013.11 This results in an indicator of non-resident
status at the start of the calendar year for 2012 to 2015.12
Table 2 breaks down the share of each type of unit in the sample in 2012. 28% of units
are resident owners, 25% non-resident owners, 20% are rented out, and 26% are unknown
due to their receipt of more extensive tax exemptions which preclude them from receiving the co-op/condo abatement.13 The condo units with unknown non-resident status are
predominantly in certain newly constructed buildings which are receiving large though temporary property tax exemptions in exchange for having provided low-income housing. These
buildings are excluded from the study sample. Figure 6 plots the location of non-resident
condos in 2012 in Core Manhattan. They are consistent with the ACS data in showing the
highest concentrations in the Upper East Side and Murray Hill areas. For 2014 and 2015, it
is no longer possible to distinguish from property tax bills whether a condo is being rented
out or is held by a non-resident owner-occupier. For this reason, in the estimations I will
combine these two unit types for all periods, implicitly assuming that the rental share is
staying constant.
Data on assessed values and building and unit characteristics come from the New York
11

The loss of the abatement benefit for non-residents was phased in over two fiscal years, with a 50%
reduction retroactive for 2012, a 75% reduction for 2013, and the benefit fully removed starting in 2014.
12
While the property tax bills sampled are mailed in June for the fiscal year beginning in July, receipt of
the abatement benefit is based on the status of the owner as of January 5th of that year.
13
I was informed from conversations with people knowledgeable about New York City and who witnessed
this policy change that some condo owners with a second residence outside the city evade the local income
tax by falsely claiming non-resident status. In light of the removal of this abatement for non-residents, some
of these owners had their status formally declared as primary resident, meaning they would have to start
paying city income taxes but would continue to get the abatement. For context, New York City income tax
rates are about 3%. Using the prevailing house price to income ratio in New York City which is about 10,
the co-op/condo abatement benefit is worth about 2% of income, which significantly reduces the incentive
for falsely claiming non-resident status. To account for this phenomenon, and therefore to not incorrectly
label these units as converting from non-resident to resident, when I observe a unit lose its abatement in
2013 and then regain it in 2014, without an intervening sale of the property, I code that unit as always being
held by a primary resident.

12

City Department of Finance Real Property Assessment Database (RPAD). Sales prices come
from the New York City Department of Finance Automated City Register Information System (ACRIS). Market values for the 2012 to 2015 sample period are computed through the
combination of sales prices and indices of house price appreciation as follows. If a condo has
an arms-length sale in a sample year, then that becomes the market value. In the absence
of a sale, I use the most recent sales price, inflated by a condo-specific repeat sales house
price index for the condo’s community district.14 In about one third of cases, there is no
recent sale, so I use the average price per square foot for other units in the building that
have recently sold to impute a market value.

5

Results

5.1

Tax sensitivity estimates

Table 4 presents the estimate of non-resident sensitivity to the tax increase, using just
the time difference. These are unit level linear probability model regressions where the
dependent variable is 1 if the unit is held by a non-resident in a given year. The first column
shows the raw change in non-resident share after the tax increase is a 1.8 percentage point
reduction. The specification in column 2 includes a time trend, which is constrained to be
linear and constant through the policy change. Column 3 also includes a control for the log
of the market value of the unit. The time trend is positive, consistent with the other data
sources presented above. This underlying trend in non-resident owner share is estimated to
be increasing by about half a percentage point a year in this period. Once this upward trend
is accounted for, the estimated downward jump in the non-resident owner share of units
grows slightly to 2.1 percentage points.
These average effects of the tax increase potentially lump together the behavioral re-
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sponses of different types of non-resident owners at different price points in the market.
Table 5 presents the same specification as column 3 in Table 3, but with the sample of condos stratified by unit market value in 2012, to test whether the sensitivity of non-resident
owners to taxation is constant in unit price. The results here show increasing sensitivity to
taxation for higher value units. The change in share of non-resident owners in units worth
less than $1 million in response to the tax increase is about half the average effect. The
estimates then steadily increase with unit value. For units worth more than $5 million,
the reduction in non-resident share is 4.3 percentage points, or about double the average
estimate. This increasing sensitivity to taxation for higher price units is consistent with the
non-resident market consisting of buyers with strong ties to New York at the lower end and
those with more investment driven motives at the higher end.
These time difference estimates rely on the net flow of non-residents from 2012 to 2013
and from 2014 to 2015 to project the counterfactual trend in non-resident ownership during
the year of the policy change in the absence of the implicit tax increase. This trend is
constrained to be linear though, which may be too strong an assumption given the possible
acceleration in the flow of non-resident owners into the city. Such an acceleration does appear
in the noisier ACS and state tax exemption data and also appears anecdotally in local press
reports. If that is the case, than only controlling for a linear time trend will downward bias
the estimated sensitivity magnitudes.
To account for this possibility, a differences in differences strategy was laid out above. To
recap, at the same time that non-resident owners experienced an implicit tax increase, some
resident owners received an implicit reduction in their property taxes due to an increased
abatement. All non-residents received the same tax treatment as residents before the policy
change. After the change though, when all non-residents faced higher taxes, one subset
of these non-residents differentially experienced an even greater tax gap. These were nonresident owners of condos with comparatively lower assessed values. By comparing outcomes
for this subset of condos relative to the broader stock of condos, both before and after the
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policy change, yields a tax sensitivity estimate which is independent of the counterfactual
time trend in the prevalence of non-residents, whether it is linear or accelerating. Further,
as discussed above, after conditioning on condo market value, the assessed value bracket a
condo falls in is largely randomly determined by the nature of nearby rental buildings.
Table 6 presents these difference in difference estimates, where the coefficient of interest
is on the interaction of being after the tax change and falling in the low assessed value tax
bracket. The first column shows estimates for units of all market values, though it excludes
units with values very close to the threshold for differential tax treatment as ex post revisions
in assessed values do sometimes occur. The estimated reduction in non-resident share is 2.6
percentage points. As mentioned above, this differencing strategy appears to have the most
validity for units worth less than $1 million. A sample restricted to such units is used for the
estimates in the second column, but yields a similar coefficient on the interaction of interest of
2.8 percentage points. The increased magnitude of these estimates, despite being associated
with a smaller implicit tax increase than the estimate based just on time differencing and an
assumed linear trend, is consistent with the counterfactual flows of non-resident owners into
the city accelerating during this period. The coefficient on time trend interacted with low
assessed value status is statistically insignificant, indicating that these two classes of units
were following similar trends in non-resident share prior to the policy change.

5.2

Elasticity computations

The size of the implicit tax increases on non-residents can be used to transform the
estimated policy impact coefficients into elasticities. The loss of the abatement for nonresident owners amounted to a 21% increase in their tax liability. The coefficient estimate
for the drop in the share of non-resident units from the overall sample based on the time
difference (-0.021) from Table 4 can be applied to the initial share of non-resident units in
the sample (34.5%) and inflated by the implicit tax increase to yield an elasticity of -.29.
for the number of units held by non-residents. This means that an increase in the tax rate
15

for non-residents of 10% is predicted to reduce the number of non-resident owned units in
the city by about 3%. The coefficient estimate in Table 5 for units worth more than $5
million was roughly double that for the overall sample, and yield an implied elasticities for
the highest value units are -.59. Using the difference in difference estimates requires the
implicit tax benefit created for low assessed value units relative to all other units which is
13%. Combining this with the estimated coefficient for the differential impact of the policy
change on low assessed value units (-0.028) from Table 6 yields an elasticity of -.62.

5.3

Price capitalization

The other channel through which the non-resident tax increase could impact this market
is through capitalization into prices. This seems to be a belief held both in the developer
community and by primary residents who feel non-resident buyers have contributed to housing affordability pressures. In principle, if non-residents are the marginal buyer of units,
increasing their property taxes could significantly capitalize into prices, leading to a one
time wealth loss for incumbent owners, but then muting the quantity response. This would
also somewhat reduce projected tax revenues from any future non-resident tax though, just
as the exit of non-residents from the city would.
Figure 7 shows trends in Core Manhattan condo prices relative to the policy change by
plotting each quarter’s median real price per square foot. The series are computed separately
for high assessed value units and low assessed value units. Residents in high assessed value
units experienced no change in tax treatment, but did lose some non-resident buyers as
demonstrated above. Low assessed value units simultaneously experienced a loss of nonresident demand, and an implicit tax reduction for resident owners. High assessed value
units, for which a primary resident saw no change in tax treatment, exhibit little visible
evidence of negative price capitalization. Price trends appear steady through the policy
change, and are in fact increasing. Sales prices for low assessed value units do appear to
jump upwards with the policy change consistent with primary resident owner occupiers of
16

these units receiving an implicit tax reduction. To test for breaks in the price series around
the policy change, I estimate the following regression:

ln(pricei,a,t ) = β0 + β1 1(P ost2013)t ∗ 1(LowA)i + β2 1(P ost2013)t + β3 1(LowA)i
+ β4 T rendt + β5 T rendt ∗ 1(LowA)i + β6 Sq.F t. + δa + i,a,t

(3)

For a condo i in area a that sells at time t, I regress the log sales price on the same difference
in difference indicators as specification (2). I include the available unit quality characteristics
of square footage and square footage squared. The δa are community district fixed effects.
I also include quarter of the year fixed effects to account for any seasonality in sales prices.
The sample covers all arms-length condo sales in Core Manhattan from 2001 through the
second quarter of 2015. Table 7 presents the results from estimating (3). A linear time trend
is included to account for price appreciation. To account for neighborhood quality differences
column 2 includes fixed effects at the community district level. Because of the differential
tax treatment described above, all specifications allow for the policy impact to vary for
low assessed value units. The coefficient on the post-tax change variable, measuring price
capitalization for the broader stock of condos shows no evidence of a negative price impact
from the loss of non-resident buyers. At the same time, interaction of post-tax with the unit
having a low assessed value, shows a fairly large positive price capitalization impact of the
policy. The magnitude of 8.5% also seems reasonable based on a cost of capital calculation
for an implicit decrease in property tax rates of this amount.15
The fact that the quantity of units demanded by non-residents falls without causing a
significant price decrease in the market overall can be squared by adding non-resident buyers

15

The cost of capital formula presumes the house price P will adjust to equalize the cost of investing in a
R
house with the rental flow R: P = (i+h)(1−τ
)+d−g where i is the mortgage rate, h is the property tax rate,
τ is the marginal tax rate, d is depreciation, and g is the expected capital gain. For illustration purposes,
we can use the following parameter values for the cost of investing in housing: A mortgage rate of 4.5%,
depreciation at 2.5%, an expected capital gain of 5.5%, and a marginal tax rate of 25%. Initially the effective
property tax rate was around 1%, or 0.825% after the abatement. The more generous abatement reduces
that to 0.719%. Holding rents constant, prices would be predicted to increase by 8.7%.
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into an urban land use model such as that presented in Brueckner (1987). Figure 8 diagrams
this situation. This starts as a standard monocentric city house price gradient. Everyone
commutes to work in the Central Business District (CBD) at the origin to earn an income y.
Ψ(x)res is the bid-rent function for residents which is pinned down by the requirement that all
households receive equal utility. With y fixed, utility will be equalized at all locations of the
city and the only factors impacting bid-rent will be the distance from the CBD which entails
greater commuting costs and the utility trade-off between housing and other consumption.
In the absence of non-resident bidders, the resident bid-rent will be the price gradient in the
city.
Imagine non-resident bidders now enter the city. They don’t commute, but do have a
preferred location given by x̃ which is assumed to be a local amenity. Based on Figure 6
this might be something like the quality of Central Park views.16 Their bid-rent is given
by Ψ(x)non−res . Land where the non-resident bid-rent exceeds the resident bid-rent will be
purchased by non-residents, and the house price gradient in those areas will be the nonresident bid-rent curve. The extent of non-residents’ impact on residents will be reduced in
an open-city model, where residents are freely mobile between other cities. In the open-city
case, resident’s bid-rent is unaffected by the entry of non-resident bidders. House prices
at any location in the city are pinned down by a reserve utility that residents can get by
moving to another city. In this case the impact of non-resident entry is to cause some
residents to decamp to other cities, corresponding to the area between the dashed lines, in
the neighborhood around x̃ where non-residents outbid residents. Prices within this area rise,
potentially substantially if non-residents value this amenity very highly. Outside the area
where non-residents reside though, prices do not change at all. This contrasts significantly
with the prediction from a closed-city model where it is assumed residents are not mobile
across cities, and are therefore tied to New York City. Then the entry of competing nonresidents and the emergence of a non-resident neighborhood would force residents to crowd
16

There may be multiple preferred locations, one of which could be the CBD, but price impacts will still
be local to these multiple preferred points in the city.
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into less space, raising prices at all locations in the city.
Returning to the open-city model, a tax increase on non-residents will lead their bid-rent
to fall everywhere. In Figure 8, this is Ψ0 (x)non−res . Non-resident prevalence in the city drops
as more residents out bid them, and the non-resident neighborhood shrinks from the area
between the dashed lines to the area between the dotted lines. The price impact, particularly
for the city overall of this loss of non-resident demand is muted in two ways. First, local to
the non-resident preferred location, resident buyers out bid on their curve, cushioning the
fall in prices. Second, more distant from the preferred location, there are no price impacts
so empirically we measure an average of muted price changes and no price changes.
Table 8 looks for evidence of such localized price impacts. Here similar specifications to
Table 7, column 2, are estimated, but with the sample restricted to the high assessed value
units. The sample is then stratified by the number of non-residents on a given block. The idea
is to let the observed neighborhood choices of non-residents define the x̃ location of Figure 9,
though implicitly allowing for there to be multiple such preferred locations. Columns 1 and
2 measure price changes in neighborhoods with none or very few non-residents, and show
statistically zero impact. Blocks with more than 100 or 200 non-resident held units show
negative point estimates though they are statistically insignificant. Columns 5 and 6 restrict
to blocks with a very high prevalence of non-resident units, which in the context of Figure 8
are those most proximate to x̃. Here we see large and statistically significant price declines
of nearly 10%. This shows that the loss of demand from non-residents does have negative
price consequences, but the impact is very geographically localized. The implication is that
the entry of non-residents boosts house prices, though only in select neighborhoods.

6

Discussion
This paper produced estimates of the sensitivity of non-resident owners to targeted tax-

ation using an implicit tax increase on this population stemming from the removal of an
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abatement benefit in New York City. It then used that behavioral response to investigate
the impact non-resident buyers have on a city’s house prices. I find a moderate sensitivity to
property taxation with an average elasticity with respect to annual property tax liability of
-0.6 for the number of non-resident held units. I also provide evidence that this sensitivity
increases with house price, which is particularly relevant given that existing proposals have
focused on higher price units. Non-resident buyers are also found to have a fairly dramatic
impact on condo prices, though completely restricted to geographically narrow neighborhoods in Manhattan consistent with the predictions of an open-city land use model. These
results should be useful for projecting revenues from prospective non-resident property taxes
in New York and other global cities. They also help clarify the contribution of non-resident
property purchases to local housing affordability.
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Figure 1: Residential development in central New York City

0

1

2
3
Distance to CBD (miles)
2000

4

5

4

5

2010

400

Square Footage per Person
600
800
1000
1200

1400

(a) Residential space per square mile

0

1

2
3
Distance to CBD (miles)
2000

2010

(b) Residential space per person

Note: CBD distance is a tract’s minimum distance to the Financial District or Midtown
Manhattan which both serve as central business districts in New York City. The data are
grouped into third of a mile bins.
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Figure 2: Non-resident share - Core Manhattan
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Figure 3: Upper bound on non-resident share - Core Manhattan
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Note: Includes only units eligible for STAR exemption (No 421a, 421g, or Battery Park)
which is restricted to primary resident owner occupiers. STAR program restricted further
to <$500k income owners beginning in 2011.
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Figure 4: Assessed market values versus sales prices - 2012
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Note: Includes all arms-length condo sales in Core Manhattan in 2012. Fit line is a locally
weighted regression with bandwidth of 0.3.
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Figure 5: Distribution of market values by assessment tier
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Note: Market values are computed as the sales price in 2012 if a sale occurred that year or
as the most recent sales price prior to 2012, inflated by a community district level condo
price index. Assessment tier is based on the average assessment per unit at the building
level as specified in the abatement statute.
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Figure 6: Non-resident locations in Core Manhattan
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a 25% random sample of the universe of condos in Core Manhattan.
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Figure 7: Condo sales prices by assessed value tier
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Note: Assessed value is based on the average assessed value per unit for the building in
which a condo is located. Low assessed value is less than $50,000 and high assessed value is
greater than $60,000. The vertical line denotes receipt of the first tax bills incorporating
the new abatement levels in June 2013.
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Figure 8: Bid-rent for residents and non-residents
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Note: The x̃ indicates the preferred location for non-residents. The area between the
dashed lines is the non-resident neighborhood before the tax which contracts to the area
between the dotted lines after the tax is imposed.
Table 1: Seasonal vacancy by sub-borough area (above 2%)
Borough
SBA ID
SBA
Manhattan
304
Murray Hill, Gramercy, Stuyvesant Town
Manhattan
306
Upper East Side
Manhattan
303
Chelsea, Clinton, Midtown
Manhattan
301
Battery Park City, Greenwich Village, Soho
Manhattan
305
Upper West Side
Queens
414
Far Rockaway, Breezy Point, Broad Channel
Brooklyn
205
East New York, Starrett City
Manhattan
302
Chinatown, Lower East Side

Share
.080
.079
.070
.055
.036
.031
.022
.022

Note: Data from the ACS aggregated over 2005-2013 for units reported as vacant for
seasonal, recreational or other occasional use. Sub-borough areas (SBAs) in New York City
are coincident with Census Public Use Microdata Areas (PUMAs). The top five by share
form the study area.
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Table 2: Condo sample 2012 breakdown
Category
Units
Resident owner
5,656
Non-resident owner
5,065
Renter
3,945
Excluded
5,267
(421a, Lower Manhattan Conversion,
Battery Park)
Total
19,933

Share
28%
25%
20%
26%

Source: New York City Property Tax Bills

Table 3: Difference in difference scheme
Implied increase in the property tax liability
for a non-resident relative to a resident
Category
Pre-2013 Post-2013
High Assessed Value
0%
+21%
Low Assessed Value

0%

Difference

+34%
+13%

Table 4: Sensitivity of non-primary residents to tax change
Dependent variable: Non-resident owner (1/0)
Post-tax change

-0.018***
(0.0020)

-0.021***
(0.0022)
0.0015**
(0.00074)

Constant

0.48***
(0.016)

0.48***
(0.016)

-0.021***
(0.0022)
0.0046***
(0.00093)
-0.028***
(0.0054)
0.88***
(0.077)

Observations
R-squared

58,436
0.009

58,436
0.009

58,436
0.011

Time trend
Log market value

Note: All specifications include community district fixed effects. Standard errors clustered
by unit in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Sensitivity as a function of unit value
Dependent variable: Non-resident owner (1/0)
under $1 mil $1-3 mil
$3-5 mil over $5 mil
Post-tax change
-0.011***
-0.029*** -0.037*** -0.043***
(0.0031)
(0.0036)
(0.0097)
(0.015)
Observations
R-squared

30,980
0.014

22,456
0.018

3,436
0.027

1,564
0.064

Note: All specifications include community district fixed effects, log market value, and a
linear time trend. Standard errors clustered by unit in parentheses. *** p<0.01, **
p<0.05, * p<0.1.

Table 6: Difference in difference estimates
Dependent variable: Non-resident owner (1/0)
All units under $1 mil
Post-tax X Low assessed
-0.026**
-0.028**
(0.011)
(0.012)
Post-tax change
-0.023***
-0.015***
(0.0025)
(0.0038)
Low assessed value
0.016
0.013
(0.022)
(0.025)
Time trend
0.0041***
0.012***
(0.0011)
(0.0021)
Time trend X Low assessed -0.00052
-0.0014
(0.0022)
(0.0021)
Log market value
-0.018***
-0.084***
(0.0060)
(0.017)
Constant
0.74***
1.65***
(0.086)
(0.22)
Observations
R-squared

49,668
0.011

23,500
0.010

Note: Sample restricted to assessed values under $40K and over $70K. All specifications
include community district fixed effects. Standard errors clustered by unit in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Price capitalization
Dependent variable: Log price
Post-tax X Low assessed
Post-tax change
Low assessed value
Time trend
Time trend X Low assessed
Sq. Ft.
Sq. Ft.2
Constant

(1)
0.083**
(0.033)
-0.0025
(0.033)
-0.22***
(0.017)
0.0071***
(0.0011)
0.00020
(0.00065)
0.0012***
(0.000051)
-9.7e-08***
(1.2e-08)
12.9***
(0.056)

(2)
0.085**
(0.034)
-0.0060
(0.033)
-0.28***
(0.019)
0.0074***
(0.0010)
-0.00020
(0.00062)
0.0012***
(0.000050)
-9.6e-08***
(1.2e-08)
12.7***
(0.055)

45,065
0.761
None

45,065
0.776
Comm. Dist.

Observations
R-squared
FEs

Note: Sample restricted to buildings without significant tax exemptions and with average
unit assessed values under $40K and over $70K. Covers sales between 2001 and the second
quarter of 2015. Standard errors clustered by quarter in parentheses. *** p<0.01, **
p<0.05, * p<0.1.
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Table 8: Localized non-resident price effects
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Dependent variable: Log price
Non-residents on block
0
Post-tax change
0.019
(0.035)
Time trend
0.0044***
(0.0011)
Sq. Ft.
0.0012***
(0.000037)
Sq. Ft.2
-1.1e-07***
(8.3e-09)
Constant
12.7***
(0.037)
Observations
R-squared

6,624
0.814

<100
0.00030
(0.032)
0.0070***
(0.0010)
0.0011***
(0.000052)
-8.6e-08***
(1.2e-08)
12.8***
(0.057)

>100
-0.016
(0.038)
0.0080***
(0.0011)
0.0015***
(0.000073)
-1.5e-07***
(2.6e-08)
12.6***
(0.052)

>200
-0.021
(0.039)
0.0082***
(0.0012)
0.0015***
(0.000059)
-1.3e-07***
(2.3e-08)
12.7***
(0.047)

>300
-0.086**
(0.042)
0.0099***
(0.0013)
0.0014***
(0.000032)
-1.1e-07***
(5.8e-09)
12.7***
(0.055)

>350
-0.098**
(0.044)
0.0100***
(0.0014)
0.0014***
(0.000033)
-1.1e-07***
(5.5e-09)
12.6***
(0.052)

29,870
0.761

13,580
0.801

5,925
0.753

2,406
0.756

2,025
0.786

Note: Sample restricted to buildings without significant tax exemptions and with average unit assessed values over $70K.
Standard errors clustered by quarter in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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