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This paper examines the impacts of hurricanes on the housing market and the associ-
ated implications for local population turnover. We first characterize the post-hurricane
equilibrium dynamics in local housing markets using microdata from Florida during
2000-2016. Our results show that hurricanes cause an increase in equilibrium prices
and a concurrent decrease in transactions in affected areas, both lasting up to three
years. Together, these dynamics imply a negative transitory shock to the housing supply
as a consequence of the hurricane. Furthermore, we match buyer characteristics from
mortgage applications to provide the first buyer-level evidence on population turnover.
We find that incoming homeowners in this period have higher incomes, leading to an
overall shift in the local economic profile toward higher-income groups. Our findings
suggest that market responses to destructive natural disasters can lead to uneven and last-
ing demographic changes in affected communities, even with a full recovery in physical
capital.
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1 Introduction

Approximately �fteen tropical cyclones make landfall across the globe each year, including

an average of three in the United States where they are concentrated along the Gulf and east

coasts. These storms, known as hurricanes in the United States, are characterized by strong

winds and heavy rainfall that can generate substantial damage to physical infrastructure.

The frequency and intensity of hurricanes, which are fueled by warm ocean temperatures

in the tropics, are forecasted to increase substantially under climate change, along with the

economic damages that accompany them.

While the initial damage from hurricanes is physical, it can lead to a wide range of

behavioral responses that tend to amplify local economic consequences. These include dis-

investment from affected regions, diminished employment opportunities, and out-migration,

among others.1 If real estate markets are well functioning, all of these impacts should be

capitalized into housing values (Rosen, 1974), thereby providing a succinct measure of total

economic damages. This approach has been taken by many studies focused on the impacts

of a singular extreme storm, e.g. Hurricanes Andrew, Katrina, and Sandy (Bin and Polasky,

2004; Hallstrom and Smith, 2005; Kousky, 2010; Atreya et al., 2013; Bin and Landry, 2013;

Ortega and Tasp�nar, 2018; Gibson and Mullins, 2020).

In this paper, we estimate the impact of hurricanes on housing values for all storms that

make landfall in Florida between 2000 and 2016. Our focus on all storms is substantively

important for two reasons. First, we are able to assess the economic impacts of more typical

storms that are not complicated by the supply shortages, rebuilding bottlenecks, and philan-

thropic investments that generally accompany severe events. Second, our larger sample size

over a longer period of time allows us to exploit an identi�cation strategy that better captures

general equilibrium effects. These are especially important since hurricanes are likely to

impact housing supply as a result of destruction as well as housing demand as homeowners

and businesses learn more about risks in a particular location.2

1Past literature has examined household responses (Gagnon and Lopez-Salido, 2014; Bleemer
and Van der Klaauw, 2017; Gallagher and Hartley, 2017; McCoy and Zhao, 2018), migration patterns
(Paxson and Rouse, 2008; Boustan et al., 2017), industry and labor market consequences (Groen and
Polivka, 2008; McIntosh, 2008; Belasen and Polachek, 2009; Deryugina et al., 2018; Seetharam,
2018), macroeconomic growth (Skidmore and Toya, 2002; Hsiang and Jina, 2014; Strobl, 2011), and
government spending (Deryugina, 2017).

2This paper is also closely related to the small literature that examines the impacts of wars, earth-
quakes, and �ooding on local economic activity through the destruction of capital and infrastructure
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Our rich transaction-level data also allow us to examine the implications of these adjust-

ments on local demographics. Even if price effects are transient, changes in the composition

of neighborhoods can have long-lasting impacts by altering the distribution of rents associ-

ated with locally circumscribed access to economic opportunities and amenities (Kling et al.,

2005, 2007; Chetty et al., 2016). To our knowledge, this paper is the �rst to present micro-

evidence directly linking demographic changes to home transactions in response to local

environmental shocks.

Our analysis is based on hurricane data from the National Oceanic and Oceanographic

Association (NOAA) along with a detailed housing dataset that combines transaction records

and county tax assessments. The transaction data include 95% of all housing transactions

within the State of Florida. The repeated tax assessments over time provide rich information

on hedonic characteristics for each parcel, thereby allowing us to infer characteristics of

transacted homes with a high level of accuracy. As such, this dataset allows us to identify

and track individual parcels over time, observing most transactions and major renovations

that took place between 2000 and 2016.

Our estimation strategy is unique in the literature, combining a staggered difference-in-

differences framework that exploits the randomness in the paths and timing of hurricanes

with a repeat sales model that ensures credible identi�cation of within-home price changes.

Treatment for an individual parcel is de�ned as being exposed to hurricane-strength wind

speed, independent of damage to that particular parcel. We �nd that home pricesincrease

in exposed areas in the three years following a hurricane. Compared to unexposed areas,

home prices in exposed areas are 5% higher on average during this period, with a peak

of 10% in the second year. This effect is identi�ed in two models. The �rst uses variation

within census tract while controlling for property characteristics, seasonality, and differential

economic growth across counties. The second employs parcel �xed effects and therefore

restricts the identifying variation to result from repeated sales of the same property. The

estimates are very similar across the two models, providing strong evidence that the price

effect is mainly driven by within-home appreciation rather than a shift in the composition of

transacted homes.

We also �nd that the transaction probability of homes in exposed areasfalls by 0.6 per-

centage points or 6% of the baseline probability. The timing of this quantity effect is similar

(Ikle, 1951; Davis and Weinstein, 2002; Miguel and Roland, 2011; Gignoux and Menéndez, 2016;
Feigenbaum et al., 2017; Kocornik-Mina et al., 2020).
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to that of the price effect: both last around three years before returning to the baseline. Taken

together, they suggest that the housing markets within exposed areas experience a temporary

negative supply shock. The duration of this effect is consistent with the time it takes for

hurricane victims to seek �nancial aid from insurance companies or federal agencies, and to

eventually restore any substantially damaged homes to habitable or sellable conditions.3

While the adjustment in the market equilibrium appears to be transitory, our analysis sug-

gests that it generates lasting impacts on local demographics. Using the subset of our housing

transactions that can be matched to Home Mortgage Disclosure Act (HMDA) records, we

show that the average income of new buyers increases nearly proportionally to the rise in

home prices.4 In subsequent years, transacted prices and buyer incomes return to baseline

levels but not below, yielding a long-term stock effect whereby more than 25% of homes are

occupied by households with a higher income than before the hurricane arrived. On the other

hand, we do not �nd any major changes to the racial, ethnic, or gender pro�les of buyers,

suggesting that the socio-demographic characteristics of neighborhoods are quite stable in

the face of these housing market shocks. The distributional impacts we measure are of direct

relevance to any assessments of the equity impacts of hurricanes, and they provide a unique

opportunity to explore the implications of gentri�cation in a causal framework.

The remainder of the paper is organized as follows. Section 2 describes the data, Section

3 develops our estimation framework, Section 4 reports and interprets the results, and Section

5 concludes.

2 Background and Data

We have two objectives in this paper: �rst, to examine the equilibrium adjustments in the

housing market following a hurricane; second, to understand the implications for population

turnover. The �rst objective requires data that represents the universe of transactions, and the

second requires demographic information on the home buyers. We build a comprehensive

3Housing shortages of this nature have been increasingly identi�ed by media reporting on recent
hurricane events. See, for example, the Wall Street Journal's coverage of the impact of Hurricane Irma
in Florida Keys (https://www.wsj.com/articles/hurricane-irma-destroyed-25-of-homes-in-�orida-
keys) or that of Hurricane Florence in North Carolina (https://www.wsj.com/articles/hurricane-
�orence-creating-housing-shortage-for-displaced-north-carolinians).

4These transactions involve properties with similar home characteristics and price dynamics to
the entire market.
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dataset that combines Florida hurricane exposure at the parcel level, housing transactions,

tax assessments, and mortgage-holder demographics. This section gives an overview of the

background and data for this study.

2.1 Florida Housing Market

Florida is the third most populous state in the U.S, and it is home to a large number of

seasonal residents and retirees. Racial and ethnic composition varies considerably across lo-

cations within the state. South Florida has a large Hispanic population, while the panhandle

has the state's highest concentration of Blacks (see Figure A5 for the demographic compo-

sition in Florida counties and nearby states based on the 2010 Census). Florida has a similar

percentage of family households5 as surrounding states. Given its prominent tourism indus-

try, the homeowner vacancy rate (2-6%) and the rental vacancy rate are signi�cantly higher

than those of nearby states (see Figure A6 for statistics on family and housing in Florida

counties).

Our primary source of housing data is the Zillow Transaction and Assessment Dataset

(ZTRAX). The data cover Florida housing transactions between 2000 and 2016, accounting

for around 95% of all transactions over this period. Each transaction record contains infor-

mation on the timing of the sale, transaction price, mortgage pro�le (including loan amount

and lender's name), location, as well as buyers' and sellers' names. We exclude three types

of transactions where the price likely deviates from the home's market value: (1) non-arm's-

length transactions6; (2) foreclosure sales7; and (3) transactions that involve multiple homes

on different parcels.

We also obtain parcel-level8 assessment records over the same period from ZTRAX,

which are originally generated by the county assessor's of�ces. The assessment data contain

5A family household is a household maintained by a householder who is in a family.
6An arm's length transaction is one in which the buyers and sellers act independently and do not

have any relationship to each other. An example of a non-arm's-length transaction is one between
family members, where the price is often lower than market value. We rely on a combination of
Zillow's internal code and the type of deed to determine the nature of the transaction.

7Foreclosed properties are often sold at substantially lower prices than comparable non-
foreclosure sales, partly because lenders have an incentive to sell them quickly. For example, Camp-
bell et al. (2011) �nds an average foreclosure discount of 27% in Massachusetts.

8A parcel is also known as a lot or a plot. It is a de�ned piece of real estate, usually resulting from
the division of a large area of land.
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an essential set of hedonic characteristics for each parcel, including square footage, year built

and remodeled, lot size, number of rooms, number of bathrooms, number of units, and land

use codes. We use land use codes to group homes into three property types based on land

use classi�cations in county tax assessments: single-family residence (69.7% of all sample

transactions), condominium (24.1%), townhouse (6.2%).9 Importantly, we observe multiple

assessments for a single parcel and hence can track changes in these characteristics over

time. The transaction and assessment datasets are matched by parcel and assessment year to

ensure the condition of each property at the time of transaction is accurately re�ected in the

data.

The data contain precise geographic coordinates for each parcel.10 This has two major

advantages. First, it allows us to determine the hurricane exposure of any home by directly

calculating its distance from a hurricane track, as described below. Second, we can use the

coordinates in conjunction with detailed shape�les11 to accurately identify the census tract12

for each parcel. This in turn allows us to match housing transactions to mortgage records

from HMDA with high accuracy, ultimately enabling us to exploit �ne geographic variation

in our estimation.

Figure A1 plots the monthly median price by home type in the top panel. Median home

prices experienced large �uctuations during our study period – starting around $100,000

in 2000, rising to a peak of more than $200,000 in 2007, declining back to $100,000 in

2010-2012, before gradually climbing upward as the economy recovered from the �nancial

crisis. The lower panel shows that, conversely, the composition of transacted property types

remained stable over time. Since we match buyers with mortgages (henceforth “borrowers”)

to HMDA records, we also report median prices for the subset of all Zillow borrowers and the

share of such sales (see Figure A2 in the Appendix). The pattern of prices closely resembles

that for all buyers, but the share of sales with a mortgage decreased from 75% in 2007 to

50% in 2010 as the �nancial crisis unfolded.

9Other common terminology for these are respectively single-family detached, multi-family, and
single-family attached.

10The longitude and latitude measures are reported with a precision of �ve decimal places (or 1.11
meter at the equator).

11Source: TIGER/Line Shape�les, Census Bureau. Available at https://www.census.gov/geo/
maps-data/data/tiger-line.html.

12Florida's 67 counties are comprised of more than 4200 census tracts.

6




	1 Introduction
	2 Background and Data
	2.1 Florida Housing Market
	2.2 Hurricane History and Exposure
	2.3 Home Mortgage Disclosure Act

	3 Econometric Framework
	3.1 Housing Price Model
	3.2 Transaction Probability Model
	3.3 Variation in Hurricane Exposure

	4 Results
	4.1 Post-Hurricane Price Dynamics
	4.2 Post-Hurricane Dynamics of Transaction Probability
	4.3 Mechanisms for Price and Transaction Probability Dynamics
	4.4 Implications for Population Turnover
	4.5 Heterogeneous Effects

	5 Conclusion
	A Additional Figures and Tables
	B Determining Hurricane Exposure
	B.1 Imputing Maximal Reach Radius of 96 Knots Wind Speed
	B.2 Hurricane Track Interpolation and Exposure Calculation

	C Zillow-HMDA Matching Procedure

