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Abstract

We exploit a natural experiment that occurred in Stockholm in 2007. The city air-

port’s operating contract was unexpectedly renewed for another 26 years after political

negotiation behind closed doors. We estimate an immediate negative shock to house

prices equal to about –21 percent for houses in the closest neighborhood of the airport.

We argue that this source of exogenous variation is ideal to identify housing wealth ef-

fects. Based on a household level data set that includes information about households’

balance sheets and car purchases we find a decrease in the expenditure on new cars

equal to –9 percent close to the airport. We find no extensive margin effects on new

or used cars or substation effects between used cars. Our estimates imply an elasticity

among purchasers of new cars equal to 0.36 and an MPC of 3 cents per dollar. How-

ever, accounting for the incidence of new car purchases (five percent of homeowners

every year) the aggregate MPC among all homeowners equals 0.2 cents, an order of

magnitude smaller than recent estimates. The effect is concentrated to homeowners

with a loan-to-value ratio between 0.6 and 0.9, consistent with a collateral effect.
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[...] there are good reasons to be skeptical of results based on macroeconomic

or regional data (including our own). Foremost among these is the previously-

acknowledged point that movements in asset prices are not exogenous fluctuations;

they should be affected by many of the same factors that affect consumption deci-

sions, most notably overall macroeconomic prospects. [...] The perfect experiment

observed in the perfect microeconomic dataset is not available.

— Carroll et al. (2010)

1 Introduction

How much, or even if, households consume out of housing wealth has been at the center

of economists’ attention for a long time. The reason is obvious: most household have a

large share of their total wealth tied in housing, implying that fluctuations in house prices

or housing wealth has the potential to fuel or dampen aggregate household spending even if

the consumption elasticity is only modest (see, e.g., Iacoviello, 2011). Furthermore, house

prices in many countries have displayed a boom-bust pattern in the 2000s, which arguably

teased households into increased spending (often debt-financed), followed by a correction

(Andersen et al., 2015; Mian et al., 2013; Mian and Sufi, 2014).

Early studies that estimated the elasticity to consume out of housing wealth exploited

time-series variation in macroeconomic series. Identification of the elasticity in such data

relies on adding the correct control variables in order to avoid that the effect of macroeco-

nomic conditions on consumption is confounded with the effect of house prices (Calomiris

et al., 2012). Since households’ consumption decisions are complex and rely on both macroe-

conomic and individual conditions, doubts concerning the set of control variables – and the

causal interpretation of obtained estimates – can always be raised. Recently, Mian et al.

(2013) and Mian and Sufi (2014) use instrumental variables to isolate the component of the
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shock to house prices in a region (ZIP code area) that depend on geographic determinants

and hence housing supply (Saiz, 2010).

This paper arguably adds credibility to a casual interpretation of households’ spending

out of housing wealth. We use a novel identification strategy which relies on a natural

experiment, in the form of the unanticipated continued operation of Stockholm’s city airport.

The airport, known as Bromma Airport, is surrounded by residential housing and there

has been continuous debate over the negative externalities that the airport imposes on its

surroundings, not the least in terms of noise. Due to its inappropriate geographic location,

Bromma was meant to be closed in 2011.1 However, in September 2007 the municipality of

Stockholm unexpectedly offered a new contract spanning over 30 years to Bromma Airport,

thus unexpectedly extending the closing of the airport by 26 years. We use this piece of

unanticipated news to isolate a house price fall close to the airport. Thus, our identification

strategy neither relies on long time series, nor on well-measured control variables, nor on

time constant geographical factors. Instead, it relies on house price variation in the spatial,

or geographic, domain within just five quarters (2007Q4 – 2008Q4) due to an unexpected

change in the political view on the horizon of Bromma Airport.. A short time window is

important for a causal interpretation. We estimate a difference-in-difference regression on

the universe of housing transactions in Stockholm to establish that house prices close to

the airport fell by about 21 percent relative to prices of houses further away, following the

unanticipated renewal of the contract. For a residential homeowner close to the airport this

house price fall amounts to a relative loss in housing wealth equal to about SEK 602,000

(USD 85,000).2 The first stage is strong and passes the standard test for parallel trend

indicating that instrument is as good as randomly assigned.

We then relate car consumption to the extension of the contract using a detailed household-

1The main airport in the Stockholm region is Arlanda Airport and it is just 30 kilometers away from the
city. This implies that the plan to shut down Bromma Airport was plausible.

2The exchange rate is about 7 SEK/USD.
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level panel data set that, in addition to distance from the airport, includes sociodemographic

information, complete information on households’ balance sheets including the loan-to-value

ratio, as well as all car transactions. Notably, all our data is at the household level and

is matched from different administrative registers, implying that it is of excellent quality.

Using car purchases as a proxy for household consumption, we find that homeowners close

to the airport do not respond on the extensive margin, i.e. the number of car transactions

close the airport relative to number of car transactions further away is unaffected. However,

homeowners close to the airport respond by reducing the value of new cars purchased by 9

percent. The effect is thus solely concentrated to the intensive margin. Our interpretation

of this finding is that of a substitution effect – households buy cheaper but not fewer cars.

For new cars the reduced form effect is robust and economically significant. Translated to an

elasticity, the effect amounts to 0.36 among households that purchase a new car. Converted

to an MPC this equals 3.1 cents on every dollar. However, these estimates pertains only to

purchasers of new cars. Only one in twenty homeowners purchase a new car in a given year.

Therefore the aggregate effect among all homeowners is a factor of twenty smaller. Once this

scaling has beed made, our estimates are thirty times smaller than Mian et al. (2013) and

that of Mian and Sufi (2014) who find an MPC of autos equal 2.3 cents during the housing

collapse during 2006-9 and an MPC of 2-3 cents in 2002-6, respectively.

Since it is still debated if the existing literature establishes a casual link between hous-

ing wealth and spending (Davidoff, 2013, 2015), we emphasize four reasons to believe that

our estimate is more credible than any previous study’s. First, the difference-in-difference

approach, as such, is a perfect marriage between diagnostics of parallel trends and asset

pricing theory. Parallel trends in house price growth close and far away from the airport

prior to the renewal of the airport’s contract implies that our identification strategy passes

the test whether the contract renewal in fact was an unanticipated shock to house prices.

Second, we detect spatial, or geographic, variation in the house price shock. Homeowners
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close to the airport are given larger doses of the negative shock than those further away and

respond more in terms of car purchases. This speaks directly to the exclusion restriction

assumption, since in order for it to be invalid we need a time changing variable that is chang-

ing in September 2007 and is correlated to the distance of the elliptic noise countor and is

affecting the consumption decisions of cars. Any of these statements alone will not violate

the exclusion restriction, only the combination. We think it is hard to find such variables,

in particular when extending the model to be dose dependent and finally be estimated by

continuous treatment. Third, our design only relies on relative price movements. Economic

conditions in Stockholm were good in 2006-8 and annual house price growth in Stockholm

was recorded at 9.6 percent (2006), 32.3 percent (2007), and 7.7 percent (2008) per year.

The Stockholm housing market at large was thus in a boom during the years of our study.

Nevertheless, our experiment detects negative effects of a negative shock in good economic

times. The combination of a booming housing market and local negative house price shock

arguably implies that our estimate is conservative. For instance, any positive market senti-

ment or myopic bias driving the willingness to consume out of housing wealth (for instance

through incremental borrowing) would mute the effect that we detect. Fourth, we do not at

all aggregate our data but are able to use disaggregated household data which allows us to

directly speak to individual households’ collateral constraints and loan-to-value ratios. Our

data set on households contains information about balance sheets and labor income in 2006,

prior to the renewal of the airport’s contract. We use this information to document sub-

stantial cross-sectional heterogeneity in effects. We find a substantially greater effect among

households with a loan-to-value (LTV) in the range of 0.6 to 0.9 which we interpret as a

collateral effect. To the best of our knowledge, this is the first paper to document heterogene-

ity in response to house prices across households with different LTVs using household level

data.3 Using easily accessible store data, Kaplan et al. (2016) find housing wealth effects on

3Aggregation to a higher geographical area, such as ZIP code, would be problematic if the housing
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non-durable goods but no heterogeneity in response across the cross-sectional distribution

of housing wealth to net worth.

The rest of the paper is structured as follows. Section 2 reviews the institutional setting

and the natural experiment we exploit, section 3 describes the data and section 4 discusses the

empirical strategy. Section 5 reports the results, Section 6 investigates the role of household

leverage and Section 7 concludes.

2 Institutional Setting and the Natural Experiment

This section provides an overview of Bromma Airport’s history and explains the natural

experiment.

2.1 History and political governance

Bromma Airport is the airport of the city of Stockholm. The airport has one runway and is

located close to the city in an area that is otherwise dominated by single-family housing. It

is Sweden‘s third airport. In the years between 2006 and 2015 it had about 60,000 takeoffs

and landings per year. In the early years, Bromma was Sweden’s largest airport but after the

establishment of the major international airport of Arlanda in 1959, Bromma airport saw a

sharp decrease in traffic. By 1983 the traffic mainly consisted of private aviation. In 1992

the conservative-liberal national government opened up commercial airfare to competition

and Bromma airport experienced an increase in traffic again. During the late 1990s and

early 2000s, however, there was a general perception that Bromma airports would be closed

– at latest 2011 when the operating contract would expire.4

wealth effect displays a non-linear relationship over the cross-sectional distribution of households’ LTV
ratios. Aggregation to a higher geographical area can sometimes also lead to other complications of the
interpretation of estimates. See Adelino et al. (2015a) and Adelino et al. (2015b) for a discussion.

4There was a series of reports planning for the shutdown. In 1989 the municipality of Stockholm presented
a major report proposing closing the airport by 1996 and using the centrally located area for housing
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The municipality of Stockholm owns the land and has been letting it out to the state-run

airport since its opening in 1936. The only major political party in the municipality that

during this period was consistently in favor of extending the contract beyond 2011 was the

conservative party. In the 2006 election in Stockholm municipality the conservative party

increased their seats by more than 40 percent, from 27 to 41 out of 101 seats. This was the

best result ever for the conservative party in the municipality election. The election results

created leverage in the negotiations with smaller parties in the center-right coalition. Rapidly

and behind closed doors a new contract was negotiated. The new contract meant that

operations would be extended to 2038. The outcome of the political bargaining was disclosed

in the September 2007 after only nine months of governing. All the opposition parties issued

minority reports before the council meeting where the new contract was debated, calling

the process a coup (Stockholm, 2008).The news of the prolonged contract was also widely

reported in local media.

2.2 The experiment and definition of treatment group

The main reason for the phase out of Bromma Airport is that it is surrounded by residential

housing. Thus, it generates a substantial negative externality on its surroundings – not the

least in terms of noise. Figure 1 displays the noise contour from Bromma Airport. The

ellipse indicates the zone that is subject to noise levels of 70 decibel or more. That this

zone is subject to hazardous noise was confirmed in a case in the Land and Environment

Court (Miljööverdomstolen, 2010). The court found that within this zone the Authority of

Aviation of Sweden must provide help providing sound insulation.5

(Stockholm, 1989). In 1994 the national government put together a commission tasked with the objective to
figure out how fast Bromma airport could be phased out (Kommunikationsdepartementet, 1996). In 2000
Swedish Civil Aviation Administration presented a report on how they would phase out and eventually close
Bromma airport by 2011 (Luftfartsverket, 2000).

5There are numerous noise measures. However, the thirteen noise measures used for the implementation
of insulation show, not surprisingly, that all measures are highly correlated.
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Figure 1: The noise contour of Bromma Airport

Note: The map shows the noise contour of Bromma Airport along its runway which stretches from North-
West to South-East. The dark red area (Noise zone) refers to the area that the Land and Environment
Court estimated to be exposed to noise exceeding 70 decibles. Our treatment region in our baseline model
is extended to also include the area which is less than 500 meters from the noise zone. We locate housing
transactions and households on the grid which is 250× 250 meters. Source: Miljödomstolen (2006) and own
analysis.

We argue that the unexpected extension of the airport contract in September 2007 can

be used as an exogenous shock to house prices for houses located inside the noise zone. Thus,

a standard difference-in-difference (DID) design can be used where houses located further

away from the noise zone serve as the control group. The DID design has very appealing

properties for detecting shocks to prices. Moreover, since the noise is decreasing with the

distance from the zone, the effect on housing prices should be decreasing with the distance,
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if the extension is unexpected and noise has a causal effect on housing prices. Thus, the

standard DID-design can be extended to allow for dose response and further generalized by

assuming linearity to a continuous treatment model.

In our baseline model we define all home owners who live in the zone and within 500

meters from the zone as our treatment group, henceforth referred to as the “noise area”.

The control group consists of the other home owners in the municipality of Stockholm. The

reason for allowing a distance of up to 500 meters is statistical power. We show in the

Appendix that any distance between 100 and 900 meters yields very similar point estimates.

3 Data

Our analysis is based on two data sets. We first estimate how house prices are affected

by an extension of the contract using a data set of all transactions in the municipality of

Stockholm. We then estimate how an extension of the contract affected car consumption

using data set that covers the population of all households in the municipality of Stockholm

and lastly we estimate the housing wealth effects.

3.1 Data on housing transactions

Our transactions data is from the Swedish Land Surveying agency. The data set covers all

transactions in the municipality of Stockholm. We focus on non-commercial self-contained

buildings owned by individuals. We restrict the data set to cover four years; January 2005

to December 2008. We do not want to include the years of the financial crisis as it had a

large influence on the housing market and our aim is to isolate the effect of the contract’s

extension in September 2007. (This should come at little cost from a causal point of view.

For a DID-strategy to be credible, effects should show up quickly after the intervention.)

There are 9,538 transactions in our data set. We drop two observations with price zero as
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they are not market transactions. We also drop three sales where the sale price exceeds SEK

40 million and hence must be miscoded (there are no such expensive houses in Stockholm

municipality). In our full sample we then have 9,533 transactions of which 1,626 are located

within the noise area.

Our data set includes a large number of house characteristics such as living area, supple-

mentary area, plot area, age of the house, and an index of the house standard used by the

Swedish tax agency. We also have information on the Swedish tax agency’s assessed value of

the property. In 340 cases we are lacking information on these house characteristics. This is

the case if the house is sold during the early phase of construction or if it is a non-residential

property such as a boat house or a fishing hut. We drop this observation which leaves us

with a sample that with certainty include only transactions residential single family houses.

This sample consists of 9,193 observations of which 1,521 are located within the noise area.

Table 1 reports summary statistics for these transactions.

The average value of single-family houses in Stockholm is close to SEK 3.2 million over

the four-year time period. However, there is a substantial run-up over the period. Up until

September 2007 the value of houses inside the noise area are representative for municipality.

The average transaction value both inside the noise area equals SEK 2.87 million and it

differs only by SEK 17,000 (0.6%) to the average house value outside the noise area. After

September 2007 the difference between house value inside and outside increases to SEK

327,000 (8.7%). This increase seems not to be driven by a compositional shift. The difference

in age (26 years), standard (1 index point), and living area (4 to 6 square meters) remain

constant before and after.

There was a reform in the taxation of real estate in January 2008. A cap was put on

how much real estate tax could be levied on a single house. In untabulated results, we have

computed the reduction in taxes due to this change. We find no systematic pattern between

houses inside and outside the noise area.
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Table 1: Housing transactions in the municipality of Stockholm (2005–2008)

Price Tax value Age Standard Plot area Living area Non-living area
(kSEK) (kSEK) (Years) (Index) (m2) (m2) (m2)

I. Full sample
Mean 3,168 1,962 72.4 28.7 539.7 117.2 47.4
SD 2,045 802.3 192.3 4.31 359.2 37.8 35.5
Max 33,000 11,890 2008 48 18,440 545 319
Min 83 614 1 15 49 32 0

II. Inside noise area up until 2007Q3
Mean 2,869 1,862 50.1 29.4 586.1 121.5 49.7
SD 1,359 648.9 63.3 4.32 347.8 36.5 40.0
Max 13,900 8,455 2005 43 2,159 545 319
Min 175 802 4 18 89 51 0

III. Outside noise area up until 2007Q3
Mean 2,852 1,940 76.6 28.3 529.6 115.7 47.4
SD 1999 826.0 209.3 4.17 377.0 38.0 34.4
Max 19,000 9,222 2007 48 18,440 386 218
Min 83 614 1 15 49 32 0

IV. Inside noise area after 2007Q3
Mean 3743 1989 50.7 29.9 587.0 121.4 50.3
SD 1949,7 749.6 20.0 4.79 332.7 35.5 39.1
Max 33,000 11,892 102 48 1,800 278 200
Min 428 1,113 1 16 90 50 0

V. Outside noise area after 2007Q3
Mean 4,070 2,071 77.3 28.9 532.8 118.1 45.7
SD 2189 808.3 207.6 4.43 315.0 38.1 34.9
Max 21,230 7,148 2008 48 5,005 300 202
Min 92 910 1 15 49 46 0

The table presents summary statistics for transacted single-family houses from January 1 2005 to Decem-
ber 31 2008. The full sample of panel I includes 9,193 transactions. Of those, 1,521 are located inside
the noise area. After 2007Q3 there are 460 transactions inside the noise area and 2,033 transactions
outside. The exchange rate is about 7 SEK/USD.
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3.2 Data on households and car purchases

From Statistics Sweden we have data on all households that live in the municipality of

Stockholm. Within the municipality of Stockholm there are about 410,000 dwellings. Ap-

proximately 90% of those are apartments and 10% are single-family residential houses.6 We

focus our analysis on households that own a single-family houses because it is much harder

to assign market values to apartments based on Swedish registries. Our sample consists of

41,147 households (112,581 individuals). Statistics Sweden use GIS coordinates to locate

where they live on the 250 × 250 meter grid illustrated in Figure 1.

For these households we have detailed balance sheet information for the years up to 2007,

as in e.g. Calvet et al. (2007).

Based on these data we are able to tell whether a household owns a single-family resi-

dential house. In addition, we know the location of the households official address on the

250×250 meter grid. However, in principle the house may be located somewhere else, e.g. if

it is a summer house. There are cases where the residential address of a household indicates

that it is unlikely that the household owns a property intended to serve as a home or that

the property is not located in the municipality of Stockholm. We choose to exclude house-

holds that own untaxed property as such properties are unlikely to be residential. Moreover,

we exclude households whom Statistics Sweden locates to the inner-city where there is no

single-family residential housing. After having implemented these restrictions it is reason-

able to assume that households’ reported housing wealth refers to a property which indeed

is located in the municipality of Stockholm and hence located on the grid. We arrive at a

sample of 36,074 households (101,046 individuals). Together these households own 32,235

single-family houses which suggests that we cover 79 percent.

Table 2 reports information about the households at the end of 2006, divided into those

inside the noise area (column 1) and those outside (column 2). Households inside are (by

6See http://statistik.stockholm.se/images/stories/excel/b085.htm
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defintion) located at distance of zero kilometers away from the noise area. Households outside

are on average located 3.19 kilometers away from the noise area. (We construct the negative

of distance to facilitate the interpretation in our regression analysis where it is used as a

proxy for treatment dose.) Households inside the noise area have on average 2.87 members.

Households outside have marginally fewer (2.79). The average age of the oldest household

member is 53 inside the noise area and 54 outside. In terms of wealth the two groups are

very similar. The average financial wealth is SEK 932,000 versus SEK 977,000. By Swedish

standards this is substantial amounts of financial wealth. It indicates the sample of owners

of single-family houses is a positively selected group. Based on Statistics Sweden’s appraisal

model for single-family houses both groups’ average housing wealth is SEK 3.7 million.7 At

SEK 1.2 million, total debt is also very similar for the two groups. We define the loan-to-value

ratio as total debt divided by housing wealth. The average LTV is somewhat lower inside the

noise area (0.34) than outside (0.43). These LTVs are quite moderate and consistent with

households being middle-aged and fairly wealthy. That the LTV ratios are low for many

households in our sample implies that it is feasible to identify a pure housing wealth effect,

isolated from the effect of collateral constraints. (In our analysis we will exploit heterogenous

treatment effects across the LTV distribution.) Notably, housing wealth to net worth is

higher for households inside than outside (1.68 versus 1.36), illustrating the measure’s non-

linear nature. Gross labor income and disposable income (gross labor income plus transfers

minus taxes) are also very similar and higher than the average Swedish households’.

In addition to demographic and balance sheet information we observe car ownership. We

know the model of the car, the year it was produced, how many previous owners it has had,

and the mileage. For each year and each car we see the last three transactions, the date

7For each municipality, Statistics Sweden uses the ratio between observed transaction values and the tax
value (which is based on the index for quality – see Table 1) to appraise the stock of single-family houses.
Prior to the extension of the operating contract (2007Q3) this is in all likelihood an unbiased and quite
accurate estimate of the market value.
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it was bought, who sold it and who bought it. Table 2 reports transaction statistics. In

2006, one in twenty households inside the noise area purchased a new car whereas one in

twenty-five household outside the noise area purchased a new car. Households inside are

also somewhat more likely to purchase a used car. These statistics line up quite well with

aggregate statistics for Sweden. The national average for new (used) cars was about six

percent (23 percent). That the likelihood of purchasing a car is somewhat lower in our

sample is not surprising as households who live in a large city are less prone to own a car.

3.3 Measurement issues

Overall, Swedish registry-based data is considered to be of very high quality. For our purpose

there are two measurement issues that need to be addressed.

The first issue is the date of the location. We observe where households live at the end

of 2006 and use this location to form the inside (treatment) and outside (control) group.

The announcement of the extension of the contract, however, occurs at the end of the third

quarter in 2007. In general there are not many movers in our sample (7 percent of our sample

moved during 2007) so this classification error should not be large. As a robustness test we

have excluded households that move and the results stay the same (see Appendix E).

The second issue is that we observe ownership of the cars at the end of each year. At

that time we see the three last transactions during the year for each car. This means that

for cars that have changed ownership more than three times in a year we will not observe

every purchaser. We will also not observe a household’s purchase if the car is scrapped in

the same year. We do not think that such events are common. In particular, we have no

reason to suspect that they should correlate with the extension of the airport contract.
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Table 2: Household characteristics

Inside Outside
noise area noise area

Distance from noise area (km) 0.00 -3.19

Demographics
Household members 2.87 2.79
Age 53.2 54.0
Gross labor income 564.6 569.0
Disposable income 501.7 517.7

Balance sheets
Total wealth 4,627 4,726
Financial wealth 931.6 977.3
Housing wealth 3,695 3,748
Total debt 1,222 1,255
Loan-to-value ratio 0.34 0.43
Housing / net worth 1.68 1.36
Capital income 32.8 57.2

Cars
Purchases of new cars 0.05 0.04
Purchases of used cars 0.19 0.17

Households 6,217 29,857

The table presents household characteristics inside and outside the noise area as of 2006. All monetary
values are in thousands of Swedish kronor (SEK). The exchange rate is about 7 SEK/USD. Distance is
reported as the negative of distance from the noise area. The number of households inside the noise area
equals 6,217 and the number of households outside the noise area equals 29,857.
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4 Empirical strategy

We begin by specifying the population function of interest. Then we proceed with our IV-

approach based on a first stage and reduced form equation, which both are specified as a

standard difference-in-difference regression model.

4.1 Car consumption and housing wealth

The population function of interest if we were to relate changes in housing wealth to car

consumption could be postulated as:

log(Cars)it = α + βlog(House priceit) + εit (1)

where Carsit represents a measure of the car purchases of household i in quarter t. We

consider four measures: (i) the number of car purchases (i.e., effects on the extensive margin),

(ii) the substitution effect between new and used cars, (iii) the substitution between different

new cars, and (iv) the substitution within used cars. In the first case, Carsit represents the

total number of cars purchased, in the second case the number of used cars, in the third case

the log price of new cars, and in the fourth case one of our three observed characteristics for

used cars. These are the age and the milage of the used cars as well as a classification of

some brands as “premium” among used cars.

β, the coefficient of interest, would measure, for example, how much more in percentage

that are spent on new cars when house prices go up by a percent. Clearly, εit represents

all other factors related to the outcome and it is not likely that β could be estimated with

no bias. For example, wealthy people most likely also buy more expensive houses and

more expensive cars. In order to estimate β with not bias we need an instrument that
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in addition to being strong fulfills the assumption of being as good as randomly assigned

(i.e. parallel trend assumption in a DID-design.) Secondly, the only channels that the

instrument operates through is through the endogenous variable (house prices), i.e. the

exclusion restriction assumption. Below we present the IV-estimator using the first stage

equation and the reduced form.

4.2 House prices, car consumption. First stage, reduced form and

IV-estimator.

We define the treatment period to start on 1st of October 2007. For our baseline model

we define the noise area to be the noise zone plus 500 meters to be the treated area.The

variable Postt is zero up until and including 2007Q3 and one thereafter. t indicates quarterly

frequency. A standard difference-in-difference first stage equation can be postulated as:

log(House priceit) = γ0 + θNoise areai + δ(Noise areai × Postt) + γt + µit (2)

where Noise areai indicates whether a house is located inside or outside the noise area, γt

indicates time effects, and µit is an error term. Thus, θ measures the average (percentage)

difference in house prices between the houses inside and outside the noise area. δ is the

coefficient of interest and measures in the percentages change in house prices due to the

extension of the contract. For δ to have a causal interpretation the identifying assumption

is the parallel trends across treatment and control group..

The reduced form is similar to the first stage equation with respect to the right hand side

but the outcome is a measure of car consumption described in equation (1):

log(Cars)it = φ0 + ρNoise areai + ω(Noise areai × Postt) + φt + νit (3)
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where ω is the parameter of interest and measures the change in car consumption due to the

renewal of the contract. As before, the crucial assumption for identification is the parallel

trend assumption.

Since the first stage and reduce form has causal interpretation only if the assumption

holds, we will present dynamic estimates (quarter or year fixed effects interacted with

Noise areai) that allow for statistical hypothesis testing of the assumption. These gener-

alized specifications indeed confirm that parallel trends before 2007Q3 is plausible.

4.3 IV estimates of the housing wealth effect

In order to obtain the instrumental variables effect we can weigh the reduced form with the

first stage. This is a valid local average treatment effect under exclusion restriction (i.e.,

β̂IV = ω̂/δ̂). However, we do not observe house prices and car consumption in the same data

set. Thus we estimate the housing wealth effect using a two-sample instrumental variables

approach following Angrist and Krueger (1992). Inoue and Solon (2010) show that the

inference problem is solved using a generated regressor correction as proposed by Murphy

and Topel (2002). We follow the implementation of Fredriksson and Öckert (2013).8 The

bottom line is that the second-stage IV estimates have the same interpretation as in our

discussion of equation (1).

4.4 Exclusion Restriction

Our IV-estimator will not measure the causal effect of a change in housing wealth on car

consumption if the exclusion restriction is violated. I.e., if our instrument has an independent

effect on car consumption in addition to the effect through housing wealth. In our baseline

model our instrument is the unexpected extension of the contract in September 2007 for the

noise zone compared to the control group. Thus, in order to violate the exclusion restriction

8We thank Peter Fredriksson and Björn Öckert for sharing their Stata code with us.
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we would need to find another event (e.g., another policy change) at the same time that

is affecting car consumption in- and outside the noise are differentially. Clearly, building

new houses on the land of the airport could cause new public transportation. However,

building new houses on the airport would take at least 10 year and before that more public

transportation (e.g., buses) would not be set in. However, even though we have not observed

any other event, it could be that we have missed some other increase in transport or similar

policy for the close by neighborhood relative to the control group. We therefore extend our

regressions to also include parish fixed effects. A parish is the smallest local government

unit in Sweden. There were 18 parishes in the municipality of Stockholm in 2006. Five of

those are partly overlapping with the noise area. As we include fixed effects for parishes

we identify our effect only within parishes, i.e. we compare the part of the parish which is

located inside the noise area with the part of the same parish which is located outside the

noise area. Identification is thus solely based on the five parishes whereas it seems plausible

to us that any unobserved event would affect the parish in its entirity.

Finally, we note that since noise is decreasing with distance we expect to observe that the

treatment effect is decreasing with distance from the contour. If this is the case it is strong

evidence of a causal effect. Moreover, in this case it is even harder to think of another event

that would not only occur in late 2007 but also be monotonically related with the distance

to the noise area. We extend our regression model in two ways to investigate this. First,

we define another treatment group that is between 500 and 1000 meter from the noise area.

We refer to this area as the “Dose area”. We would expect a smaller effect for this group.

Second, assuming linearity, we eneralize the model into a continuous treatment, where the

absolute distance measures differences in doses of treatment. Finally, a standard robustness

test is to check for compositional bias by adding controls for house characteristics.
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log(Housepriceit) = αh + δhNoise areai + βh(Noise areai × Postt) + λhXit + φh
i + θht + εhit

(4)

where Xit is a vector that includes tax value, gain associated with the tax reform, house

quality, plot area, living area, non-living area and age.9

In addition to the extended specifications we investigate the sensitivity to the sample

restrictions previously reported (i.e., reverting to the full sample of 9,533 transactions) and

sensitivity to a shorter post-treatment interval.

To address common local geographic shocks we cluster standard errors at the level of the

250×250 grid.10 Estimates for the analogous level specification can be found in Appendix B,

higher levels of clustering in Appendix C and balance tests on control variables in Appendix

D

Since our model is robust to the above extensions and is showing clear signs of mono-

tonically decreasing dose response, we argue that our results are likely to be causal and that

it is very hard to understand what type of other channel that could violate the exclusion

restriction.

9In accordance with Pischke and Schwandts findings that poorly measured confounders are more useful
on the left than on the right we have also run balancing test the same set of variables. Results from these
tests are no different and can be found in Appendix D.

10In order to confirm that our way of clustering is unimportant we have constructed three coarser grids
of 500 × 500, 1000 × 1000 and 2000 × 2000 meters, respectively. In Appendix C we show our analysis using
clustering at these levels.
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5 Results

5.1 Parallel trends prior to the extension of the contract

The fundamental assumption for identification in a DID-design for the first stage and reduced

form estimation is the assumption of parallel trends which would ensure as good as randomly

assignment of the instrument. In order to test this assumption, we augment the respective

equations (2) and (3) by defining an interaction term with a dummy for each year and

quarter interacted with Noiseareai. We omit the dummy variable for 2007Q3 which serves

as a normalization. This is the standard test for of parallel trends in relation to the period

before treatment as discussed by Angrist and Pischke (2009). Moreover, this specification

illustrates the dynamics after 2007Q3 (i.e., post treatment).

Figure 2 illustrates the difference in (log) house prices inside and outside the noise area.

The blue dots indicate point estimates and the whiskers the confidence interval at 90 percent

statistical significance. Before 2007Q3 house prices do not follow a different trend inside the

noise area compared to outside. The average p-value for the treatment effects prior to

2007Q3 is 50 percent and one out of ten point estimates are significant at the 10 %-level. In

contrast, the average p-value of the point estimates after 2007Q3 is 0.09. Three out of five

point estimates are significant at the 10-% level. Relative to 2007Q3, the average decrease

in house prices inside is between ten and twenty percent.

Figure 3 repeats the graphical diagnostics for the measures of car purchases. The as-

sumption of parallel trends in these outcomes hold up very well. The top panel report the

number of new and used cars purchased. The average p-value before 2007Q3 equals 0.55.

The middle panel reports the number of used cars. For this outcome, the average p-value

before 2007Q3 equals 0.62. The bottom panel reports the price of new cars. Recall that we

only observe prices of new cars in 2007 or later so the pre-treatment window is shorter (two

quarters plus the reference quarter). The average p-value before 2007Q3 is 0.8. We confi-
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Figure 2: First stage – parallel trends and post-treatment dynamics in house
prices

Note: The figure shows estimated year and quarter effects inside the noise area relative to outside the noise
area. 2007Q3 is omitted to serve as reference quarter (the vertical red line).

dently conclude that the assumption of parallel trends prior to the renewal of the contract

holds. Appendix F reports parallel trends in characteristics of used cars (i.e., age, mileage,

and the number of premium brand cars). The assumption holds for these outcomes too.

We discuss the dynamics and treatment effects after the renewal of the contract in the next

section.
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Figure 3: Reduced form – parallel trends and post-treatment dynamics in car
purchases

(a) The number of new and used cars

(b) The number of used cars

(c) The price of new cars
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5.2 Regression results

We begin by establishing decrease in house prices inside the noise area relative to outside

using the transaction data (the first stage). Then we proceed with the reduced form, the

effect of the extension of the contract on car consumption. Lastly we present th housing

wealth effects, our IV-estimates.

5.3 A relative decrease in house prices

Table 3 reports estimates of the first stage. Column 1 and 2 correspond to the standard

specification (i.e., equation 1) for the full and the reduced sample (the latter is the sample

for which control variables exist). They show that the relative decrease in house prices in

2007Q4 to 2008Q4 exceeds 20 percent (26.2 versus 21.0 percent, depending on the sample).

Translated to Swedish kronor, this is a substantial decrease. Since the value of the average

house inside the noise area up until 2007Q3 equals SEK 2.9 million the decrease is approxi-

mately SEK 580,000. For the average household inside the noise area this corresponds to one

year of gross household labor income. In column 3 we include parish fixed effects. The point

estimate is somewhat reduced (-18.4%) but remain substantial and statistically significant.

Including controls for characteristics of the house in column 4 marginally increases the

magnitude (-19.9%). In column 5 we have reduced the time period to include data only up

until 2007Q4. That is, we reduce the post-interval to only include the first quarter after the

renewal of the contract. Even in such a specification the estimate remains highly significant

and large (-15.7%). Column 6 reports the effect were we allow for a dose response. Home

owners within the noise area are exposed to a relative house price change of -21.3%. Home

owners just outside the noise area are exposed to a relative house price change of -12.7%.

These are compelling evidence in favor of a casual interpretation of the effect of the contract’s

renewal.
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Table 3: Treatment effects on house prices

(1) (2) (3) (4) (5) (6)

Noise area*Post (βh) -0.262*** -0.210*** -0.184*** -0.199*** -0.157*** -0.213***
SE (0,057) (0,042) (0,042) (0,034) (0,048) (0,035)

Dose area*Post (γh) -0.127***
SE (0.0478)

Noise area (δh) 0.184*** 0.185*** 0.141*** 0.129*** 0.102** 0.146**
SE (0.0450) (0.0455) (0.0540) (0.0429) (0.0476) (0.0543)

Dose area (ηh) 0.0609
SE (0.0490)

Constant (αH) 0.446*** 0.425*** 1.435*** -0.308 -4.335*** -0.298
SE (0.0338) (0.0247) (0.134) (0.214) (0.336) (0.215)

Reduced sample X X X X X
Within parish X X X X
All controls X X X
Shorter post interval X
Dose response X

Observations 9,533 9,193 9,193 9,193 7,269 9,193
Clusters 997 983 983 983 956 983

* p < 0.1, ** p < 0.05, *** p < 0.01 Clustering of standard errors at the level of the 250 × 250 meter
grid..
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We have implemented a number of robustness tests that are untabulated. Two of them

are noteworthy. First, we have included all transactions between 2005 and 2012 despite the

noise implied by the financial crisis. Such a long time window yields somewhat smaller point

estimates but effects remain large and statistically significant. Second, we have established

that the estimates remain intact if we change to year and month time effects.

5.4 A cross-walk between the transaction data and the household

data

As a preview of our analysis on the household data set we establish that the treatment effect

on house prices indeed is present in the household data set. The fundamental difficulty is

that Statistics Sweden’s model for appraising the value of houses is too coarse, in the ge-

ographical sense, to pick up the treatment effect of the renewal of the airport contract.11

However, for households that sell, the effect ought to show up as a (relative) loss in realized

capital gains after 2007Q3.12 Indeed, we find a highly statistically significant decrease in

realized capital gains amounting to SEK 23,600 per household and year. Note that this is

the intent-to-treat effect measured over all households inside the noise area. Our transaction

data suggest that there are about 1,600 transactions every year among the stock of 40,000

single-family houses in the Stockholm municipality. Scaling by the rate of sales (4%), we

arrive at an estimate of SEK 591,200. This back-of-the-envelope calculating is in line with

our estimate from the transaction data which implies a loss of SEK 580,000. The dynamics

of capital gains for households inside the noise area relative to households outside is reported

in Figure 4. There is a small decrease from 2006 to 2007. This is consistent with the an-

11Statistics Sweden appraises the stock of houses as follows. For each municipality and year the agency
computes the ratio between transaction values and tax values for each sold object. This ratio is the used to
imputed the market value of every house in that municipality. Since the treatment and control groups are
within the same municipality the effect of treatment is not picked up in Statistics Sweden’s housing wealth
variable.

12This assumes that there is no large endogenous off-setting response in the sale of houses.
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nouncement of the contract in September 2007. We conclude that the estimated ITT effect

in realized capital gains confirms our finding using the transaction data set in the household

data set.

Figure 4: Parallel trends and post-treatment dynamics in realized capital gains

Note: The figure shows the difference in realized capital gains for households inside the noise area compared
to households outside. The point estimate is an intent-to-treat effect and should be scaled by the frequency
of sales which is approximately four percent per year.
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Table 4: Treatment effects on car purchases

(1) (2) (3) (4) (5) (6)
Used and Used Price of Mileage Age of Premium brands
new cars cars new cars (%) of used cars used cars among used cars

Noise area*Post (β) 0.0000939 -0.000419 -0.0941** -630.9 -0.0593 0.000320
SE (0.00210) (0.00190) (0.0419) (564.9) (0.207) (0.0131)

Noise area (δ) 0.00597*** 0.00535*** 0.00549 92.69 0.147 -0.00811
SE (0.00178) (0.00174) (0.0340) (536.0) (0.144) (0.00881)

Constant (α) 0.0434*** 0.0357*** 0.000649*** 11773.8*** 7.435*** 0.165***
SE (0.00138) (0.00126) (0.00000122) (272.0) (0.179) (0.0117)

Observations 577,184 577,184 2,749 23,182 23,227 23,227
Clusters 1,452 1,452 850 1,259 1,259 1,259

* p < 0.1, ** p < 0.05, *** p < 0.01 Clustering of standard errors at the level of the 250 × 250 meter
grid. Higher levels of clustering are reported in Appendix C. Results if movers are excluded are reported
in Appendix E.

5.5 Car purchases

Table 4 reports treatment effects on car purchases, i.e. different reduced form equations

corresponding to equation (3). We find no effect on the extensive margin, measured as

either the number of new and old cars (column 1) or as the number of used cars (column

2). We do find an effect along the intensive margin for new cars (column 3). The average

decrease in the price of new cars inside the noise area relative to outside is 9.4%. In contrast,

we find no effect in terms of a relative deterioration in the characteristics of used cars inside

the noise area. There is no statistically significant effect on mileage (column 4), age (column

5), or on the number of used cars which belong to a premium brand.

We provide further credibility to the reported intensive margin treatment effect by esti-

mating the extended specifications. These estimates are reported in Table 4. Column 1 is

identical to column 3 of Table 3. In column 2 to 5 the estimates are stable over the extended

specifications. Inclusion of parish fixed effects has a miniscule effect on the point estimate

(column 2), the addition of household controls reduces the magnitude of the point estimate
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by only one percentage point (column 3), omitting year 2008 increases the point estimate

slightly (column 4). Finally, column 5 indicates the presence of dose response. Households

in the dose area reduce the purchase value of new cars by 6.4% relative to households outside

the dose area. Households closer to the airport (i.e., households inside the dose area as well as

inside the noise area) reduce the purchase value of new cars by an additional 8.9%. Notably,

the ratio between the response of households in the dose area versus households in the noise

area is of the same proportion as the ratio of effect in house prices. This is an indication that

the effect on house prices and the effect on car purchases is the consequence of a housing

wealth effect. Next we convert our estimates to implies housing wealth elasticities.

5.6 IV estimates of the housing wealth effect

We use our treatment estimates for house prices and car purchases to compute implied

elasticities. Since we established a zero effect on the extensive margin (i.e., the number of

cars purchased) and no substitution effect among used cars it is sufficient to focus on the

the price of new cars.

Table 6 reports estimates corresponding to equation (1). Column (1) corresponds to the

reduced form estimate in column (1) in Table 5 and column (2) corresponds to column (5) of

Table 5. Both specifications imply a housing wealth elasticity among purchasers of new cars

of about 0.36 and it is statistically significant at the 5%-level. The elasticity implies an MPC

out of housing wealth equal to 0.03 (3 cents per dollar) among households that purchase a

new car. In order to be able to compare these estimates to estimates in other studies in which

the unit of analysis is at a higher geographical level (e.g., the level of zip codes as in the case

of the R.L. Polk data set for the USA), it is necessary to scale the MPC (and the elasticity)

with households’ incidence to purchase new years. This incidence is five percent (see Table

2). We therefore arrive at a housing wealth elasticity equal to 0.36 × 0.05 ≈ 0.018. The

discrepancy with Mian et al. (2013) is remarkable. They find estimates of the elasticity in the
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Table 5: Treatment effects on the value of new cars – extended specifications

(1) (2) (3) (4) (5)
Baseline Within parish Controls Shorter post-intervall Dose

(%) (%) (%) (%) (%)

Noise area*Post (β) -0.0941** -0.0929** -0.0833** -0.104** -0.0892**
SE (0.0419) (0.0417) (0.0418) (0.0457) (0.0421)

Dose area*Post (γ) -0.0639
SE (0.0636)

Noise area (δ) 0.00549 -0.0156 -0.0151 -0.00914 -0.0159
SE (0.0340) (0.0393) (0.0388) (0.0388) (0.0409)

Dose area (η) 0.0260
SE (0.0533)

Constant (α) 0.000649*** 0.0964 0.114 0.119 0.115
SE (0.00000109) (0.0539) (0.0886) (0.0954) (0.0886)

Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 2750 2750 2738 2257 2738
Clusters 850 850 850 807 850

* p < 0.1, ** p < 0.05, *** p < 0.01 Column 1 is identical to column 3 of Table 4. Column 2 to 5 report
extended specifications. Clustering of standard errors at the level of the 250 × 250 meter grid. Linear
specification can be found in Appendix B, higher levels of clustering in Appendix C, balancing tests on
control variables in Appendix D and the analysis without movers in Appendix E.
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Table 6: Second stage IV: Effect on the price of new cars

(1) (2) (3)
Noise area Noise & Continuous
(Baseline) Dose area distance

log(House priceit) 0.359** 0.377** 0.204**
(0.172) (0.157) (0.086)

Observations 2,749 2,749 2,733
Clusters 850 850 844

Conversion to MPC
Price of new car (kSEK) 251 251 251
House value (kSEK) 2,869 2,869 2,869
MPC among purchasers of new cars 0.031 0.033 0.018
MPC among all home owners 0.002 0.002 0.001

* p < 0.1, ** p < 0.05, *** p < 0.01 The table presents second-stage two-sample IV estimates (standard
errors have been corrected for first-stage estimation). Column 1 corresponds to the reduce form estimates
in column 1 of Table 5. Column 2 corresponds to column 5 of Table 5. The third column replace Noise
area and Dose area by a continuous distance from the noise area. In order to arrive at an MPC among
all homeowners the incidence of new car purchases (5%) has been applied as a scaling factor.

range from 0.6 to 0.8. That is, our estimate is 33 times smaller. It is even more remarkable

provided that the R.L. Polk data set reports the number of new automobile registrations.

To arrive at an imputed value, the census expenditure weight is imposed. Consequently,

they find a sizeable effect driven by the extensive margin wheras we find a zero effect on

that margin and a 33 times smaller effect on the intensive margin.13 Column 3 of Table 6

reports the elasticity when we impose a linear relationship between distance (measured on a

continuum away from the noise area). This specification implies an even smaller elasticity.

6 Mechanisms

A central concern in the housing wealth literature is to be able distinguish the effect of

a house price change from a contemporaneous change in macroeconomic conditions (e.g.,

changes in labor income). Another concern is how to distinguish a pure housing wealth

13One noteworthy difference is that we focus on homeowners exclusively whereas the aggregation to ZIP
code level means that homeowners and renters are mixed in the analysis.
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effect from the effect of a binding collateral constraint.

6.1 No effect in labor income

We are confident in our interpretation of our effects as the implication of housing wealth

because there is no evidence that the response in car purchases is an implication of changes

to the difference in labor income between households inside and outside the noise area.

Figure 5 reports parallel trends and post-treatment dynamics in households’ gross labor

income. There no evidence of a treatment effect in this variable.

Figure 5: Post-treatment dynamics in gross labor income

Note: The figure shows the difference in gross labor income for households inside the noise area compared
to households outside. The exchange rate equals 7 SEK/USD.

31



6.2 Collateral effects

We investigate if there are heterogenous responses among households, in particular whether

households with different loan-to-value ratios (LTVs) respond differently. To do so, we

augment equation (4):

log(Carpriceit) = α+δNoiseareai+β(Noiseareai×Postt)+λXit+φ(Noiseareai×Postt×Xit)+θt+ε
h
it

(5)

where Xit is a vector of household characteristics. φ is the coefficient of the interaction

between the treatment, the household characteristics and the indicator for a time period is

after the prolongment of the contract. In particular we include dummy variables that cate-

gorize households into three categories; I(0.3 ≤ LTV < 0.6) equals one if the household has

an LTV between 0.3 and 0.6 at the end of 2006 and zero otherwise and I(0.6 ≤ LTV < 0.9)

equals one if the household has an LTV between 0.6 and 0.9 at the end of 2006. Households

with an LTV below 0.3 or above 0.9 serve at the reference group (neither should experience

a collateral effect in response to the decrease in their housing wealth). In some specifications

we include disposable income, housing wealth, and financial wealth as additional controls.

On the one hand, if the collateral effects are important we would observe large effects among

households who have an LTV between 0.6 and 0.9. On the other hand, if the wealth effect

dominates we would observe large effects among see larger effects on households who have a

greater share of wealth tied into housing.

Table 7 report our estimates. Based on column 1 it is evident that most of the treatment

effect on the value of new cars is concentrated among the highly leveraged households who

have an LTV between 0.6 and 0.9. In this group, the price of new purchased cars decreases

by 27 percent (0.0291+0.242). For these households, the housing wealth elasticity is greater

than one. Households that only have some debt, in the range from 0.3 to 0.6, responds by
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Table 7: Heterogenous treatment effects

(1) (2) (3) (4) (5)
LTV Income Housing wealth Financial wealth Full set

Noise area (δ) -0.0312 -0.0319 0.0146 0.0345 -0.0918
SE (0.0482) (0.0783) (0.0630) (0.0340) (0.0961)

Noise area×Post (β) -0.0291 -0.0581 -0.104* -0.118*** 0.00932
SE (0.0608) (0.0911) (0.0680) (0.0431) (0.107)

Noise area×Post×I(0.3 ≤ LTV < 0.6) -0.0636 -0.0462
SE (0.0935) (0.0967)

Noise area×Post×I(0.6 ≤ LTV < 0.9) -0.242*** -0.228**
SE (0.101) (0.104)

Noise area×Post×Income -0.0000453 -0.000114
SE (0.000151) (0.000169)

Noise area×Post×Housing wealth 0.00000364 -0.00000184
SE (0.0000152) (0.0000178)

Noise area×Post×Financial wealth 0.0000256 0.0000254

Constant (α) 0.151* 0.178** 0.159* 0.167** 0.131*
(0.0781) (0.0653) (0.0656) (0.0647) (0.0782)

Observations 2,738 2,738 2,738 2,738 2,738
Clusters 850 850 850 850 850

* p < 0.1, ** p < 0.05, *** p < 0.01 The table reports effects across the loan-to-value (LTV) distribution
(column 1) and for households with different income, housing wealth, or financial wealth. All specifica-
tions include a full set of interaction whereas only the interaction with Noise area×Post is reported.
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just a fourth. In the specifications that add housing wealth or financial wealth (column 3

and 5) the treatment effect maintains approximately similar. Morover, none of the added

covariates are statistically signifcant. When adding labor income (column 2) the treatment

effect decreases somewhat from 0.0941 to 0.0581 and loses signifiance. Overall, the estimated

effect is robust. In particular, the span of estimates is tiny relative to the sizable effect of the

collateral constraints. The following example illustrates this point. Suppose there are two

households with identical labor income but with different LTV. One household has an LTV

in between 0.3 and 0.6 and the other an LTV between 0.6 and 0.6. In order to obtain equal

treatment effects the less leverage household’s disposable income would need to increase by

SEK 3.9 million.

The findings on heterogenous treatment effects are consistent with our finding that only

the value of new cars is affected. Households who purchase used cars are less likely to take up

an additional loan. In untabulated results we have estimated the second stage IV-estimate

corresponding to column 1 of Table 7. We find an elasticity among purchasers of new cars

equal to 0.91. The estimate is significant at the 5%-level after correction of the standard

errors for pre-estimation using the transaction data set. Translated to an MPC, it amounts

to 7.9 cents per dollar which is substantial. However, recall that these estimates pertain to

purchasers of new cars who have an LTV between 0.6 and 0.9, a fairly small sub-set of all

homeowners.

7 Concluding Remarks

We use a natural experiment that occured in Stockholm, Sweden in September 2007. As

a result of political bargain behind closed doors it was decided that the airport located

closest to Stockholm would not end its operation in 2011 as previously scheduled. Rather,
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its operations would continue to 2036. Using a data set of all transactions of single-family

homes in Stockholm we document that within half a year prices of single-family houses close

to the airport fell by 20 percent relative to single-family houses further away. Our difference-

in-difference design allows us to confidently say that the decision was unexpected and that it

had no impact on households’ labor income. I.e., house prices close to the airport follow the

same trend as house prices further away prior to September 2007 and labor income follows

the same trend after September 2007. Consequently, the decrease in house prices should be

interpretted as an isolated shock to households’ balance sheets. We tailor a registry-based

household level data set that include detailed balanced sheet information to infer housing

wealth effects on car purchases. The data set covers all households who live in single-family

houses in the municipality of Stockholm and includes information about balance sheets and

car purchases. Each household is located on a 250 × 250 meter grid which enables us to

measure distance to the airport for each household. We find a housing wealth elasticity

for cars equal to 0.018 and an MPC of 0.2 cents per dollar. These estimates are an order

of magnitude smaller than some estimates in the literature. The effect is almost entirely

channeled through the intensive margin for homeowners whose loan to value ratio is between

0.6 and 0.9 and who purchase a new rather than a used car.
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A Different distances from the noise zone

Table 8: Main regression for different distances from the noise zone

(1) (2) (3) (4) (5) (6) (7) (8)
100 200 300 400 600 700 800 900
(%) (%) (%) (%) (%) (%) (%) (%)

Noise area (δ) 0.144*** 0.153*** 0.178*** 0.183*** 0.194*** 0.181*** 0.186*** 0.188***
SE (0.0467) (0.0471) (0.0461) (0.0460) (0.0452) (0.0466) (0.0456) (0.0451)

Noise area*Post (β) -0.254*** -0.260*** -0.284*** -0.277*** -0.263*** -0.241*** -0.236*** -0.243***
SE (0.0689) (0.0650) (0.0620) (0.0591) (0.0548) (0.0529) (0.0510) (0.0494)

Constant (α) 0.445*** 0.446*** 0.447*** 0.447*** 0.0223 0.0194 0.0129 0.00975
SE (0.0326) (0.0329) (0.0332) (0.0335) (0.0467) (0.0470) (0.0475) (0.0478)

Observations 9533 9533 9533 9533 9533 9533 9533 9533
Clusters 997 997 997 997 997 997 997 997

* p < 0.1, ** p < 0.05, *** p < 0.01
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B Linear specifications

Table 9: Effects on Housing Prices, Linear Specification

(1) (2) (3) (4) (5) (6)
Full sample Reduced sample Within parish Control Shorter post-interval Dose

(KKR) (KKR) (KKR) (KKR) (KKR) (KKR)

Noise area*Post (βh) -567.2*** -368.7*** -309*** -304.2*** -195.2* -321.8***
SE (167.8) (118.8) (107) (67.71) (110.2) (69.72)

Dose area*Post (γh) -152.9*
SE (88.58)

Noise area (δh) 50.33 24.99 167.7 199.1*** 167.4** 246.0***
SE (107.3) (98.23) (124.6) (68.19) (72.76) (91.80)

Dose area (ηh) 126

SE (83)

Constant (αH) 0.446*** 0.425*** 1.435*** -0.308 -4.335*** -0.298
SE (0.0338) (0.0247) (0.134) (0.214) (0.336) (0.215)

Reduced sample X X X X X
Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 9533 9193 9193 9193 7269 9193
Clusters 997 983 983 983 956 983
* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 10: Effects on prices – linear specifications

(1) (2) (3) (4) (5)
Baseline Within parish Controls Shorter post-intervall Dose

(KR) (KR) (KR) (KR) (KR)

Noise area*Post (β) -21104.6* -20475* -17257.2* -22596.3* -18647.3*
SE (11854.2) (11762.9) (11748.7) (12632.1) (11897.2)

Dose area*Post (γ) -15307.9
SE (20039.0)

Noise area (δ) -5787.6 -13480.1 -11128.1 -8199.6 -12303.1
SE (10490.8) (13057.4) (12601.7) (12247.4) (13975.3)

Dose area (η) 3484.9

SE (17501.1)

Constant (α) -22554.5 17221.3 37404.8 38489.2 37870.1
SE (22245) (21223.6) (31003.7) (34743.3) (30939.7)

Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 2750 2750 2738 2257 2738
Clusters 850 850 850 807 850
* p < 0.1, ** p < 0.05, *** p < 0.01
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C Clustering of standard errors at a higher level

C.1 Effects on Housing Prices

Table 11: Effects on Housing Prices, 500*500

(1) (2) (3) (4) (5) (6)
Full sample Reduced sample Within parish Control Shorter post interval Dose

(%) (%) (%) (%) (%) (%)

Noise area*Post (βh) -0.262*** -0.210*** -0.184*** -0.199*** -0.157*** -0.213***
SE (0.0622) (0.0476) (0.0437) (0.0413) (0.0488) (0.0431)

Dose area*Post (γh) -0.127***
SE (0.0483)

Noise area (δh) 0.184*** 0.185*** 0.141** 0.129** 0.102 0.142**
SE (0.0582) (0.0595) (0.0705) (0.0521) (0.0583) (0.0663)

Dose area (ηh) 0.0609

SE (0.0564)

Constant (αH) 0.446*** 0.425*** 1.435*** -0.308 -4.335*** -0.298
SE (0.0415) (0.0295) (0.0224) (0.183) (0.386) (0.183)

Reduced sample X X X X X
Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 9533 9193 9193 9193 7269 9193
Clusters 375 372 372 372 366 372

* p < 0.1, ** p < 0.05, *** p < 0.01

C.2 Effects on car purchases

C.3 Effects on car prices, robustness
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Table 12: Effects on Housing Prices, 1000*1000

(1) (2) (3) (4) (5) (6)
Full sample Reduced sample Within parish Control Shorter post interval Dose

(%) (%) (%) (%) (%) (%)

Noise area*Post (βh) -0.262*** -0.210*** -0.184*** -0.199*** -0.157*** -0.213***
SE (0,057) (0,042) (0,042) (0,034) (0,048) (0,035)

Dose area*Post (γh) -0.127**
SE (0.0629)

Noise area (δh) 0.184*** 0.185*** 0.141*** 0.129*** 0.102** 0.146**
SE (0.0651) (0.0578) (0.0562) (0.0533) (0.0567) (0.0548)

Dose area (ηh) 0.0609
SE (0.0625)

Constant (αH) 0.446*** 0.425*** 1.435*** -0.308 -4.335*** -0.298
SE (0.0598) (0.0423) (0.0218) (0.183) (0.443) (0.183)

Reduced sample X X X X X
Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 9533 9193 9193 9193 7269 9193
Clusters 145 143 143 143 140 143

* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 13: Effects on Housing Prices, 2000*2000

(1) (2) (3) (4) (5) (6)
Full sample Reduced sample Within parish Control Shorter post interval Dose

(%) (%) (%) (%) (%) (%)

Noise area*Post (βh) -0.262*** -0.210*** -0.184*** -0.199*** -0.157** -0.213***
SE (0.0733) (0.0600) (0.0595) (0.0568) (0.0622) (0.0591)

Dose area*Post (γh) -0.127**
SE (0.0618)

Noise area (δh) 0.184*** 0.185*** 0.141*** 0.129*** 0.102** 0.146**
SE (0.0935) (0.0957) (0.0909) (0.0534) (0.0607) (0.0745)

Dose area (ηh) 0.0609

SE (0.0516)

Constant (αH) 0.446*** 0.425*** 1.435*** -0.308 -4.335*** -0.298
SE (0.0729) (0.0565) (0.0223) (0.189) (0.567) (0.189)

Reduced sample X X X X X
Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 9533 9193 9193 9193 7269 9193
Clusters 51 51 51 51 51 51

* p < 0.1, ** p < 0.05, *** p < 0.01

Table 14: Effects on Car Purchases, 500*500

(1) (2) (3) (4) (5) (6)
Nr of cars Nr of used cars Price, used cars KM, used cars Age, used cars Nr of PB used cars

(Nr) (Nr) (%) (KM) (Years) (Nr)

Noise area*Post (β) 0.0000939 -0.000419 -0.0941** -630.9 -0.0593 0.000320
SE (0.00199) (0.00183) (0.0409) (570.6) (0.206) (0.0135)

Noise area (δ) 0.00597*** 0.00535*** 0.00549 92.69 0.147 -0.00811
SE (0.00200) (0.00192) (0.0318) (587.8) (0.152) (0.00994)

Constant (α) 0.0434*** 0.0357*** 0.000649*** 11773.8*** 7.435*** 0.165***
SE (0.00148) (0.00135) (0.000000506) (268.2) (0.177) (0.0128)

Observations 577184 577184 2749 23182 23227 23227
Clusters 516 516 353 480 480 480
* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 15: Effects on car purchases, 1000*1000

(1) (2) (3) (4) (5) (6)
Nr of cars Nr of used cars Price, used cars KM, used cars Age, used cars Nr of PB used cars

(Nr) (Nr) (%) (KM) (Years) (Nr)

Noise area*Post (β) 0.0000939 -0.000419 -0.0941*** -630.9 -0.0593 0.000320
SE (0.00200) (0.00176) (0.0314) (595.2) (0.225) (0.0116)

Noise area (δ) 0.00597*** 0.00535*** 0.00549 92.69 0.147 -0.00811
SE (0.00219) (0.00205) (0.0269) (613.8) (0.174) (0.0113)

Constant (α) 0.0434*** 0.0357*** 0.000649*** 11773.8*** 7.435*** 0.165***
SE (0.00164) (0.00144) (0.000000206) (276.9) (0.178) (0.0149)

Observations 577184 577184 2749 23182 23227 23227
Clusters 167 167 145 162 162 162
* p < 0.1, ** p < 0.05, *** p < 0.01

Table 16: Effects on car purchases, 2000*2000

(1) (2) (3) (4) (5) (6)
Nr of cars Nr of used cars Price, used cars KM, used cars Age, used cars Nr of PB used cars

(Nr) (Nr) (%) (KM) (Years) (Nr)

Noise area*Post (β) 0.0000939 -0.000419 -0.0941*** -630.9 -0.0593 0.000320
SE (0.00180) (0.00167) (0.0311) (426.6) (0.146) (0.00822)

Noise area (δ) 0.00597** 0.00535** 0.00549 92.69 0.147 -0.00811
SE (0.00258) (0.00253) (0.0283) (676.3) (0.181) (0.0140)

Constant (α) 0.0434*** 0.0357*** 0.000649*** 11773.8*** 7.435*** 0.165***
SE (0.00184) (0.00152) (0.000000311) (253.0) (0.162) (0.0146)

Observations 577184 577184 2749 23182 23227 23227
Clusters 55 55 51 54 54 54
* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 17: Effects on car prices, robustness, 500*500

(1) (2) (3) (4) (5)
Baseline Within parish Controls Shorter post-intervall Dose

(%) (%) (%) (%) (%)

Noise area*Post (β) -0.0941** -0.0929** -0.0833** -0.104** -0.0892**
SE (0.0409) (0.0411) (0.0420) (0.0448) (0.0421)

Dose area*Post (γ) -0.0639
SE (0.0566)

Noise area (δ) 0.00549 -0.0156 -0.0151 -0.00914 -0.0159
SE (0.0318) (0.0407) (0.0398) (0.0398) (0.0427)

Dose area (η) 0.0260
SE (0.0533)

Constant (α) 0.000649*** 0.0964 0.114 0.119 0.115
SE (0.000000395) (0.0556) (0.0829) (0.0925) (0.0829)

Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 2750 2750 2738 2257 2738
Clusters 353 353 353 337 353

* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 18: Effects on car prices, robustness, 1000*1000

(1) (2) (3) (4) (5)
Baseline Within parish Controls Shorter post-intervall Dose

(%) (%) (%) (%) (%)

Noise area*Post (β) -0.0941*** -0.0929*** -0.0833** -0.104*** -0.0892***
SE (0.0314) (0.0318) (0.0326) (0.0398) (0.0315)

Dose area*Post (γ) -0.0639
SE (0.0508)

Noise area (δ) 0.00549 -0.0156 -0.0151 -0.00914 -0.0159
SE (0.0269) (0.0394) (0.0386) (0.0388) (0.0467)

Dose area (η) 0.0260
SE (0.0501)

Constant (α) 0.000649*** 0.0964 0.114 0.119 0.115
SE (0.000000430) (0.0573) (0.0751) (0.0772) (0.0754)

Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 2750 2750 2738 2257 2738
Clusters 145 145 145 140 145

* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 19: Effects on car prices, robustness, 2000*2000

(1) (2) (3) (4) (5)
Baseline Within parish Controls Shorter post-intervall Dose

(%) (%) (%) (%) (%)

Noise area*Post (β) -0.0941*** -0.0929*** -0.0833** -0.104** -0.0892**
SE (0.0311) (0.0327) (0.0341) (0.0405) (0.0338)

Dose area*Post (γ) -0.0639
SE (0.0410)

Noise area (δ) 0.00549 -0.0156 -0.0151 -0.00914 -0.0159
SE (0.0283) (0.0353) (0.0355) (0.0376) (0.0439)

Dose area (η) 0.0260
SE (0.0431)

Constant (α) 0.000649*** 0.0964 0.114 0.119 0.115
SE (0.00000111) (0.0456) (0.0673) (0.0818) (0.0679)

Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 2750 2750 2738 2257 2738
Clusters 51 51 51 50 51

* p < 0.1, ** p < 0.05, *** p < 0.01
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D Balance tests

Table 20: Balance tests, characteristics of houses sold

(1) (2) (3) (4) (5) (6) (7)
Assessed value Tax gain House standard Plot size Living area Non-living area Age

(KSEK) (KSEK) (Index) (m2) (m2) (m2) (Years)
Noise area*Post (β) -4.503 -75.70 0.456 -0.115 -1.886 -2.639 2.174
SE (45.76) (55.24) (5.374) (0.306) (20.38) (2.178) (2.352)

Noise area (δ) -80.12 -8.925 -26.71*** 1.109*** 56.06 5.802** 2.298
SE (52.27) (11.69) (8.969) (0.241) (29.43) (2.428) (2.684)

Constant (α) 2040.4*** 1240.4*** 92.32*** 28.50*** 543.1*** 115.1*** 47.47***
SE (40.06) (40.06) (14.26) (0.212) (16.68) (2.066) (1.859)
Observations 9193 9193 9193 9193 9193 9193 9193
Clusters 983 983 983 983 983 983 983
* p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 21: Balance tests, households purchasing new cars

(1) (2) (3) (4)
Size Income LTV Age
(Nr) (KKR) (%) (Years)

Noise area*Post (β) 0.0803 11.8779 -0.0318 1.376
SE (0.137) (58.7797) (0.0320) (1.163)

Noise area (δ) 0.0991 -104.5876 0.00176 -2.048**
SE (0.118) (53.6744) (0.0259) (0.916)

Constant (α) 2.000*** 177.108*** 0.375 66***
SE (0.00000135) (2.594) (0.29) (0.0000168)

Observations 2630 2630 2618 2630
Clusters 850 850 850 850
* p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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E Excluding moving households

Table 22: Effects on car purchases, households moving during 2007 excluded

(1) (2) (3) (4) (5) (6)
Nr of cars Nr of used cars Price, used cars KM, used cars Age, used cars Nr of PB used cars

(Nr) (Nr) (%) (KM) (Years) (Nr)

Noise area*Post (β) -0.000380 -0.00103 -0.0921** -695.6 -0.0919 0.00726
SE (0.00219) (0.00197) (0.0442) (583.6) (0.220) (0.0139)

Noise area (δ) 0.00580*** 0.00533*** 0.0145 137.7 0.162 -0.00344
SE (0.00186) (0.00181) (0.0362) (564.1) (0.149) (0.00963)

Constant (α) 0.0424*** 0.0346*** 0.000649*** 11800.1*** 7.834*** 0.156***
SE (0.00145) (0.00132) (0.000000770) (287.4) (0.188) (0.0130)

Observations 526976 526976 2541 20620 20664 20664
Clusters 1452 1452 850 1259 1259 1259
* p < 0.1, ** p < 0.05, *** p < 0.01
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Table 23: Effects on car prices, robustness, households moving during 2007 excluded

(1) (2) (3) (4) (5)
Baseline Within Parish All controls Shorter post intervall Dose response

(%) (%) (%) (%) (%)

Noise area*Post (β) -0.0921** -0.0893** -0.0798* -0.0996** -0.0870*
SE (0.0442) (0.0441) (0.0441) (0.0479) (0.0443)

Dose area*Post (γ) -0.0786
SE (0.0685)

Noise area (δ) 0.0145 -0.00230 -0.00236 0.00320 0.00300
SE (0.0362) (0.0418) (0.0413) (0.0413) (0.0432)

Dose area (η) 0.0495
SE (0.0578)

Constant (α) -0.0865*** -0.0976** 0.00518 -0.294*** 0.00735
SE (0.0283) (0.0410) (0.0990) (0.102) (0.0990)

Within parish X X X X
All controls X X X
Shorter post intervall X
Dose response X

Observations 2541 2541 2541 2056 2541
Clusters 850 850 850 807 850
* p < 0.1, ** p < 0.05, *** p < 0.01
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F Parallel trends for purchases of used cars

Figure A1: Parallel trends for purchases of used cars

(a) Age of old cars

(b) Mileage of old cars

(c) Number of premium cars
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