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Abstract

We estimate the effect of the UK Stamp Duty Land Tax on household mobility using micro
data. Exploiting a discontinuity in the tax schedule as a quasi-experimental setting, we isolate
the impact of the stamp duty from other determinants of mobility. Our empirical strategy
essentially compares similar households with self-assessed house values on either sides of a
cut-off value where the tax rate increases from 1 to 3 percent. We find that a higher stamp
duty strongly negatively affects a household’s propensity to move: the 2 percentage-point
increase in the stamp duty may reduce mobility of homeowners by around 40 percent. This
adverse effect is mainly confined to short-distance and non-job related moves.

JEL Classifications: D23, H21, H27, J61, R21, R31, R38
Keywords: Stamp duty, real estate transfer tax, transaction costs, household mobility



1. Introduction

Most developed countries impose a tax — often &beéstamp duty’ — on real estate
transactions. The stamp duty increases the traosacbsts associated with the sale of a
property and therefore increases the costs of myodinhomeowners. This cost increase can
be expected to negatively affect the propensityéoe of homeowners. To the extent that the
stamp duty does prevent both housing- and jobeglatlocation, it is prone to have
significant adverse effects on housing- and labarkets. Households may not live in the
type of dwelling and the location that most closetatch their preferences. Similarly,
individuals may be less willing to accept new jdlhat are not within commuting distance or
they may decide to hold on to a current job that Isss good match than another available
job further away. Given these potential adverseogsf caused by mismatch in housing- and
labor markets, the question of whether, and to vel&tnt, the stamp duty reduces housing-
and job-related household mobility is highly poligfevant.

The UK stamp duty — since 2003 termed Stamp DutydL@ax (SDLT) but commonly
referred to as ‘stamp duty’ — has long been créidiby economists as being inefficient. The
Mirrlees Review (2011) highlights the fact that tBatish stamp duty system “creates a
disincentive for people to move house” (p. 403) #mladverse consequences of this on the
functioning of housing- and labor markets. To ddtewever, little is known about the
magnitudeof this disincentive effect on actual householdbiiity or the nature of the
affected moveghousing- vs. job-related]he present study sheds light on these questions.

The revenues from the UK stamp duty on real egtatesactions are substantial and have
increased considerably over the years. Due togibmusing prices and the increases in tax
rates, residential stamp duty revenue has increfised roughly £2 billion in fiscal year
2000-2001 to over £8 billion in 2008-2009. As tle®momic significance of the stamp duty
increases it becomes ever more important to uratedsts incentive effects and its impact on
the functioning of housing- and labor markets.

The UK provides an ideal setting to explore the antpof real estate transfer taxes on
mobility decisions. This is partly because the statuty liability is quite substantial, at least
for more expensive housing, and partly becausestéimp duty liabilities jump sharply at
various cut-off values, providing various ‘discamiities’ that can be exploited empirically.
Our analysis focuses on a discontinuity where taenp duty jumps particularly strongly.
This discontinuity allows us to isolate the impatthe stamp duty from other determinants
of mobility. Specifically, we compare householdghnséelf-assessed house values on either
side of the cut-off, while controlling for flexiblbut smooth functions of house values. We
find that the stamp duty has a significant negagiffect on household mobility and that this
effect is confined to short-distance moves thatypeally housing- rather than job-related.

Real estate transfer taxes are an important parh@fing costs and they are the most
important component directly determined by policakers. Despite this, little is known
about their effect on mobility. In a related stud®gachiset al. (2012) utilize the introduction
of transfer taxes in Toronto to estimate their @ffen the housing transaction volume and
prices with a Differences—in-Differences approathey find that a 1.1 percent real estate
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transfer tax led to a 15 percent decrease in tctinoga in the first eight months after the
introduction of the tax. The impact of the stampydan mobility may, however, differ from
the impact on the transaction volume. This is beeaome transactions are carried out by
investors rather than homeowners and because someowners may avoid transfer taxes
by renting out their previous dwelling when theyveao

Van Ommeren and van Leuvensteijn (2005) provid@éct evidence on the mobility effects
of the stamp duty using individual panel data far Netherlands. They estimate a competing
risks hazard model of moving to renting or owninghwhouse values as an explanatory
variable and use a theoretical model to infer tfiece of transaction costs. Their results
suggest that a 1 percentage-point increase indahe \of transaction costs—as a percentage
of the value of the residence—decreases residenthllity rates by at least 8 percent.

In contrast to these previous empirical studies,amalysis focuses on identifying theng
term effecobnactual household mobilitgnd on thenature of the affected moves (housing- vs.
job-related) This paper is to our knowledge the first quagpezkmental study that directly
evaluates the effect of a real estate transfeotaxctual household mobility.

On the theoretical side, Nordvik (2001) analyzes niobility effects of the stamp duty in a
theoretical dynamic life-cycle model of housing dem. He finds that a 2.5 percent stamp
duty decreases the number of moves by the modekhald over the life cycle from three to
one. The dead-weight loss of the stamp duty is sdreee between 17 and 34 percent of the
tax revenue.

Two strands of the economics literature motivate analysis. Firstly, we draw on literature
analyzing the effects of various housing marketqgoed on residential mobility and the match
between different kinds of dwellings and householth different housing needs. For
example Glaeser and Luttmer (2003) argue thataentrol may lead to wasteful mismatch
of dwellings and households by locking-in houseba@suboptimal dwellings.

Secondly, there is a long line of research starftiogn Oswald (1996) that explores whether
high moving costs related to owner-occupied housnay have negative effects on owner-
occupiers’ labor market outcomes. Oswald (1996uedgthat homeownership, by reducing
mobility, may increase unemployment. He also predictross-country evidence that is
consistent with this conjecture.

Subsequent studies (e.g., van Leuvensteijn andnigpr@i004; Battwet al, 2008; Munchet
al.,, 2006 and 2008) that use individual-level panefadand more rigorous estimating
techniques, by and large, confirm Oswald’'s conpectihat homeowners are less mobile,
however, they rebut Oswald’'s hypothesis that honmspsy are more likely to become
unemployed or have longer unemployment spells. Muet al. (2006) point out that
homeowners may set lower reservation wages forpéiocejobs in the local labor market.

Y In related studies, Munch and Svarer (2002) firat the tenancy mobility in Denmark is severelyucst by
rent control. Svareet al. (2005), also using Danish data, document thafptbpensity of finding a local job
increases with rent control intensity but the ptality of finding a job outside the local labor nket decreases.
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Hence, they are more likely to find jobs locallyathrenters. Munclet al. (2008) have
argued, from a search theoretic perspective, thateowners should have a lower transition
rate into new non-local jobs and therefore shotdg kbonger in their jobs. Battet al. (2008)
suggest that there are differential effects actessre types and that it matters whether the
starting point is employment or unemployment. THiedings imply that homeownership is a
constraint for the employed and public renting renof a constraint for the unemployed.

Coulson and Fisher (2009) explore a number of #texa mechanisms that may affect the
link between homeownership on the one hand andlityodnd labor market outcomes on the
other hand. They point out that different theowdticnodels can have very different
predictions about the labor market at both micrd aggregate level. Their findings suggest
that homeowners are less likely to be unemployedthey also have lower wages than
renters. At the aggregate level, higher regionah&mwnership rates are associated with a
greater probability of individual worker unemploymie@and higher wages. Stamp duty is one
of the potential reasons why owner-occupiers a® heobile than renters.

The general lesson to be learned from these tvemddrof the literature is that policies that
make households less mobile may harmfully affeet gerformance of housing- and labor
markets

Our study makes a contribution to this literaturg lboking deeper into one of the
mechanisms that may explain differences in mobiliyytenure status. A series of recent
papers (Ferreirat al, 2010 and 2011; Schulhofer-Wohl, 2011; Coulson @niéco, 2012)
examines the effect of negative equity on homeosg/meobility but there are few studies that
explore the impact of property transfer taxes.

2. The UK stamp duty system and theor etical consider ations

The stamp duty on real estate transactions wasgdunted in the UK during the 1950s. We
focus on the current system of stamp duty on resi@ereal estate transactiohhe stamp
duty is paid by the buyer and is a percentage stfatiee purchase price of the hodsghe
defining feature of the UK stamp duty system ig@gpessive schedule where the tax rate for
the whole purchase price goes up at certain thlgshdable 1 reports the tax schedule that
applies during our sample period: Houses sold jotoul 25,000 are exempt from stamp duty,
but from £125,000 upwards the tax rate rises ifepveise manner from 1 to 5 percént.

Figure 1 illustrates the relationship between thecpase price and stamp duty liabilities. Our
empirical analysis focuses on the second of fouroffs at £250,000 where the tax rate

increases from 1 to 3 percent. We do so for tweaes. Firstly, stamp duty payable increases
significantly at this cut-off (from £2,500 to £7®0 Secondly, our data is reasonably dense

2 The stamp duty also applies to other types of gnyptransactions.

% The economic incidence, however, can be mainleebqal to fall on the seller: In a setting with afom
stamp duty for all properties and relatively inétasupply, the stamp duty will be nearly fully @eively)
capitalized into prices and the tax will be maibfyrne by the seller.

* A new higher “mansion” tax rate was introducedgooperties over £2 million on 22 March 2012.
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around the £250k cut-off. Significant variationstamp duty liabilities and large sample size
together make it possible to detect the effecth®istamp duty on mobility.

FIGURE 1
Purchase price and stamp duty
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We focus on the current stamp duty system — thengtButy Land Tax (SDLT), which
replaced the old system in 2003. The SDLT was desigo crack down on tax evasion. In
the old system it was possible to evade taxes lbingéfixtures and fittings” separately at
excessive prices. In the current system, the dafxtares and fittings is declared together
with the property and the Land Registry comparasimse prices with typical prices paid in
the area to detect evasion.

We use the following theoretical reasoning to amalthe effect of the stamp duty schedule
on incentives to move. Assume that dwellings predachomogenous flow of housing
servicesH. Denote the purchase price of the unitfbgnd the stamp duty rate hyFurther,
assume that the buyers’ willingness to pay for & ofhH is one pound. In this setting, the
stamp duty is capitalized into the purchase pace, hencel is given byP = H/(1 + t). We
assume that, other things equal, households’ psifyeto move depends negatively on the
price per unit of housing services they receiverugale P/H).

Figure 2 illustrates the relationship between hagisiervices provided by the unit (horizontal
axis), price of the whole unit before tax (left tvesl axis) and price per unit of housing
services before tax (right vertical axis) in a Uioé stepwise tax schedule witk 0.01 up to
P=250k andt = 0.03 forP>250k. With this tax schedule, a house withust above the cut-
off will sell for £250k because charging slightlgave £250k would imply that the buyer is
better off buying a house with slightly lower and price £250k. As shown by the dashed
line, a seller will only be able to charge abov&@Rif the value of the services above the
cut-off exceeds the additional stamp duty lialat(£5,000).



FIGURE 2
Housing services, purchase price and price perfonihe seller
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Our empirical analysis is based self-assesseldouse values and essentially compares those
reporting house values above the 250k cut-off wibiseholds below the cut-off. Now we
consider the relationship between the self-assessaesge value and the price per unitHbf
obtained by the sellers. As a starting point, weuaee that households think they know their
house value with certainty. In this simplified casellers with house values below £250k
face a market price of £0.99 per unittbfand households reporting above £250k face a price
of £0.97. Households reporting exactly £250k ineltltbse who would sell for £250k even in
the absence of the tax rate notch and those whadwsmll for £250k <P < £255k in the
absence of the notch but are unable to do so beaafuthe notch. The latter group now
receives £0.97 P/H < £0.99. We argue that the decrease in the pricaupierof housing
services at the cut-off reduces the utility of nmyicompared with the utility of staying.
Hence, we expect to see a drop in household mghaten the perceived value of the house
exceeds £250k.

Figure 3 illustrates that, with full certainty/H drops sharply at £250k. In practice, however,
households are likely to be uncertain about theuevabf their house. We argue that
uncertainty will smooth out the relationship betwede self-assessed price aRtH as
illustrated by the dashed line in Figure 3. Undattaimplies that, strictly speaking, there is
no sharp discontinuity in the/H at the £250k cut-off. We argue, however, thathatgcale
we use in the empirical analysis, the discontinugy sharp enough for regression
discontinuity type empirical analysis to be infotia of the causal effect of the stamp duty
increase at the cut-off. Due to data limitationsd ahe fact that household mobility is
difficult to model, we have to use data relativigly from the cut-off to get reasonably precise
estimates. In our base specification, we use a leamipere self-assessed house values vary
between £175k and £325k (i.e., a 30 percent banthdrthe £250k cut-off).
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FIGURE 3
Self-assessed price and price per unit of housngces
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Our theoretical analysis suggests that we shousrek a pile-up in the transaction price
distribution at £250k because houses that wouldf@elup to £255k absent of the tax rate
notch (i.e., the jump from 1 to 3 percent) willldek £250k. This is indeed what is seen in
Figure 4, which illustrates the distribution of @it transaction prices in the UK in 2005 from
an auxiliary data set obtained from the Land Regi€dur simplified theoretical analysis also
suggests that the price distribution right of the-aff should move left and the distribution
should continue smoothly after the cut-off. Howeagure 4 shows a dip in the distribution
immediately right of the cut-off. Very few propesi sell at £251k — £255k. The possibility to
avoid taxes by selling fixtures and fittings sepelsa at excessive prices is a likely
explanation for this dip. Even though the SDLT egstintroduced in 2003 made such tax
avoidance harder, it is likely that close to thé-afi people are more prone to engage in tax
avoidance, even by unlawful means, because justeabme cut-off expected benefits of
trying to bring down the declared purchase prielarger compared with the risk of getting
caught

® Our theoretical considerations thus far have abwd from the fact that sellers may not only cdveut the
sales price but also about the property’s expetited on the market, which signifies an opporturdpst to
them. Properties that offer housing services clo$¢=257,500 but can only be sold for £250k can be ebgplec
to have a shorter time on the market than propettiat offer housing servicésonly slightly above 252,500
and that can also be sold for £250k. This effecy ius in principle further reduce the sharpnesshef
discontinuity in theP/H at the £250k cut-off. During our sample periodwheer, the median time on the
market was quite short (sdetp://www.hometrack.co.uk/our-insight/monthly-reatal-house-price-survey/time
-to-sell-over-three-months-across-a-third-of-thentoy; last accessed on 29/5/2012). Moreover, propetgss
in the UK are time-consuming mainly due to a corgtkd legal procedure that takes roughly 12 weeks
irrespective of the ‘attractiveness’ of the askimice (see e.g.http://www.home.co.uk/guides/buyingliast
accessed on 29/5/2012). Hence, the discontinuitize®/H at the cut-off can be expected to persist evemwhe
endogenous time on the market is taken into account
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The Land Registry transaction price data used fguré 4 does not include information
about the owners and can’t be used to analyze holgsenobility. The British Household
Panel Survey (BHPS) data we use for that purposkessribed in the next section. In this
data, the key variable we use to determine theénteat status of households is theelf-
assessedhouse values. It is not clear whether responderside the amount charged for
fixture and fittings and possible illegal side pants in their house value estimates. If
avoidance components are not included in the sskssed value, households reporting a
house value slightly above £250k will in fact faxd®/H above £0.97, which would further
smooth out the downward shift ®iH at the £250k cut-off in Figure 3.

FIGURE 4
Housing transaction prices in the UK in 2005
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3. Empirical analysis
3.1. British Household Panel Survey data

The data used in this study is derived from theéi®riHousehold Panel Survey (BHPS). The

BHPS follows roughly 10,000 households over timiee Burvey began in 1991 and the most
recent year available is 2008. The surveys for eeabe are conducted between September
and March. We define our ‘year’ variable as theryelaen data collection started.

The data includes a rich set of household chaiatitesx. The main variables used in the
empirical analysis are the owner-occupiers’ assestsnof the value of their homes, and
information on whether the household moved in thigsequent year. The exact question on
which the self-assessed house value is based mutthow much would you expect to get



for your home if you sold it today?” If the houséhagives a range, the interviewer will
report the lowest figure in that range.

We limit the sample to the post 2002 period whenSIDLT system with stricter control on
tax avoidance came into effect. In the estimatioms,further limit the sample to owner-
occupiers with self-assessed house values withito28D) percent bands around the £250k
cut-off where the stamp duty tax rate jumps frono B percent. Finally, we are concerned
that recent movers may bias our results. Becausg Imauses sell at and just below £250k,
recent movers are disproportionately representgicbiow the cut-off. To the extent that the
recent movesstatus affects mobility, this may bias our estesatMoreover, recent movers
may be problematic for our research design in #rese that they can precisely choose the
value of their house. Their ability to “preciselyanipulate” the assignment variable can
invalidate the Regression Discontinuity (RD) desiddue to these issues, we exclude
households that moved into their current dwelliegN®en yeat-1 andt.

Figure 5 shows the distribution of self-assessatsbdwalues. Overall, people tend to report
round values divisible by £50k. There is a cleakesat £250Kk, but this spike does not stand
out from the other round values. The spike is tfeanuch more pronounced in the
transaction price distribution in Figure 4. Thetfdat there is no abnormal pile-up at the cut-
off supports the validity of the RD design.

FIGURE 5
Distribution of self-assessed house values (exagudecent movers)
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Treatment variable

Our treatment variable is a dummy variable thaiaéxjane if the self-assessed house value of
household in yeart-1 exceeds £250Kreat.1 = D(House valug; > 250k). Based on the
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discussion in Section 2, we argue that the likelthof being affected by the 3 percent tax
rate rather than the 1 percent rate increasesahifgtat, or in the vicinity, of this point. The
self-assessed value may not be an accurate mezdines actual value when a house is sold.
However, the self-assessed value is arguably nedesant for our purposes as households’
expectations regarding stamp duty payable uponasal@robably based on the self-assessed
house value.

Outcome variable

Our outcome variable measures actual moves bettheeinterview date and the subsequent
interview. The variable move gets the value ontaef BHPS records classify the household
as a mover household inWe lose some observations due to attrition froenganel between
t-1 andt but we were able to recover the value of the mpvmdicator for some non-
respondent households by utilizing information e sample record files of the BHPS. In
addition to the overall mobility, we study diffetetypes of mobility separately by using
information on the distance of move and main reagdmoving.

We argue that a direct measure of household mypldipreferable to measures of housing
transactions, used in Daclasal. (2012), when the interest is on the potential eskvémpact

of the stamp duty on the functioning of housingd #abor markets. As already noted in the
introduction, the effect of the stamp duty on temt®ns may differ from the effect on
mobility for two reasons: (i) some housing transaxg are carried out by investors rather
than owner-occupiers, and (ii) some mover householth circumvent the stamp duty by
renting out their previous house rather than sgliinin the latter case, the stamp duty leads
to a distortion in a household’s investment portfdlut may affect mobility to a lesser extent.
In our data about 20 percent of owner-occupiers mioved appear to have rented out their
previous unif

Control variables

Exploring the data suggests that households tipattreound house values divisible by £50k
(E100k, £150k etc.) have a lower propensity to mo@me might be concerned that
households intending to stay do not follow the rearks closely and give rough rounded
estimates of the value of their house. The roundevaffect might bias our estimates if
disproportionately many round values are in thattnent or the control group. To address
this issue, we include a dummy variable for roumdide values divisible by £50k in the
model as a control variable. In addition, we confop year specific effects that affect the
whole economy by including year dummies.

Table 2 shows summary statistics for the variablesd in our empirical analysis for the
largest regression sample (40 percent band ardwndut-off). The average house value in
the sample is £220,000 and 4.7 percent of housematved within a year.

® Housing transactions are not recorded directlgtindata. The estimate was calculated by checkingttver
owner-occupiers who had no additional property wifiery moved have an additional property two yeates|
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3.2. Empirical model

We use regression analysis to estimate the impauat ocrease in the stamp duty rate on the
propensity to move of owner-occupier household® &stimation of the effect of the stamp
duty is challenging because stamp duty liabilities likely to be correlated with other factors
affecting mobility. However, the fact that the sfaduty rate for the whole property jumps at
certain cut-off points can be used to identify itim@act of the stamp duty. More specifically,
we use the RD method discussed in Lee and Lemi20%0). The idea of the empirical
strategy is to compare mobility rates below the 2But-off point, where the stamp duty
amount increases sharply, with the moving probighii households above the cut-off point.
We estimate a regression model of a mobility dunumya dummy for being above the cut-
off point and include a flexible but smooth functiof house values in the set of control
variables. The house value variables pick up thpath of all determinants of mobility
correlated with house values, apart from the staony. Hence, we will obtain a reliable
estimate of the effect of the stamp duty on mapititean from confounding factors that
might otherwise bias our estimates.

We estimate a reduced form model evaluating theilityobffect of being above the £250k
threshold compared with being below the cut-off. ¥8&mate by OLS the following model

Move: = B+ BiTreat.1+ f(House Valugi)+ uj (1)

where the dependent variabldove; is the mobility indicator that gets the value ahe
household moved between — 1 andt. The treatment variable takes the value one if the
household’s self-assessed house value exceeds.£Rs®Kunctionf(House Valug,) is a £

— 4" order polynomial of self-assessed house valuesfatiitate comparability of the
treatment and control groups, we limit the dat2@p30 or 40 percent bands around the cut-
off.

Our empirical model can be interpreted as a redémed of a fuzzy RD design. Arguably,
the discontinuity we exploit is likely to be fuzhecause we can't be sure whether all
households reporting house values above the limitaffected by the 3 percent tax rate.
Standard fuzzy RD analysis uses a discontinuitthénlikelihood of obtaining the treatment
as an instrument for the actual treatment statua fwo-Stage-Least-Squares regression.
This approach is not feasible with the BHPS datzabse there is no way to identify the
compliers. We argue that the reduced form of tlzeyRD likely produces downward biased
estimates of the actual treatment effect, becausdréatment group as defined in (1) likely
includes non-compliers and the control group inekidompliers.

The identifying assumption of the model is thateotlleterminants of mobility develop
smoothly with respect to house values and are fibrerecaptured by thé function. The
ability of households to precisely manipulate wieetthey are to the right or to the left of the
cut-off would invalidate the design. Manipulatioh the self-assessed value is naturally
possible but households do not have incentives tereport in the BHPS survey.
Manipulation of the actual value of the house maybssible too by, for example, neglecting
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renovation. However, local demand and supply cobt are the main drivers of house
prices and therefore precise manipulation is imiptess

If all households respond similarly to the stampydaur results for the £250k cut-off can be

generalized to apply for the whole population ia WK, and possibly tell us something about
the effects of similar taxes in other countrieswadl. With heterogeneous responses, the
results may apply to a smaller sub-population. Dmgwon Lee and Lemieux (2010), our

estimates can be interpreted as a weighted avefdageatment effects of the British owner-

occupier households in the BHPS data. The weigkeach household is the probability that
their self-assessed house value falls within thedbaround the cut-off used in each

specification we estimate.

The panel property of the data and the lumpineshefdistribution of self-assessed house
values have potential implications for statisticéérence. Firstly, since the households in our
sample are observed in multiple years, we havedoumt for within household correlation of
the error terms. Hence, we cluster the error teanghe household level in our base
specification. Another potential issue regardirgfistical inference was pointed out by Lee
and Card (2008), who discuss RD analysis with ardis assignment variable. They argue
that specification errors in the fitted regresdioe imply that at each discrete value there is
an error component positively correlated within erations at that particular point, which
means that standard errors are downward biaseg.sHoav that clustering standard errors by
the values of the discrete assignment variableesothe problem. In principle, the self-
assessed house value is a continuous variablenahe BHPS data there are observations at
147 different self-reported values within the brestdhouse value band we use (£150k —
£350k). However, 97.7 percent of the observatiamscancentrated at values divisible by
£5k. We construct a new house value variable bydmg house values up to the closest
value divisible by £5k and use it as an alternatissignment variable in a robustness check
where we cluster standard errors at the house gutug level in addition to the household
level. Clustering at all of the 147 discrete valussnot feasible because of very few
observations at several non-round values. Clugteatnthe house value group level may be
problematic with the samples using the 20 percedt20 percent bands around the £250k
cut-off because the number of clusters is limit&dth the 40 percent band, however, the
number of house value clusters is reasonably |#@eclusters). This robustness check
indicates to what extent standard errors clusterdgy at the household level are likely to be
downward biased.

3.3. Results

We start with a descriptive analysis of mobilitg, which we do not restrict the functional
form of the relationship between the house valug @obility. Figure 6 shows predicted
mobility for £5k wide house value groups from arssgion of the mobility indicator on
house value group dummies. The line in Figurel@ghly volatile, but seems to suggest that
there is a downward shift in moving probability whihe self-assessed house value exceeds
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£250k. Next we test for the statistical significanaf this downward shift and attempt to
quantify it with our RD type method.

FIGURE 6
Mobility and self-assessed house values
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Notes:Predicted mobility from a regression of a move duynon house value group
dummies. Solid line indicates house values witlkedcent stamp duty rate and dashed
line indicates house values with 3 percent stantyp cte.

Table 3 reports the regression results on obsenaallity. In the first column, we show the
naive regression where we do not control for hauadees. Columns 2 — 5 show the results
with 1% — 4" order polynomials of house values and rows 1 -s& 20, 30 and 40 percent
bands around the £250k cut-off. The Akaike InfoipraiCriterion (AIC) is shown in italics
to assist specification selection.

In the first column, the coefficient on the treatmhandicator is close to zero and
insignificant, but becomes negative and significahen the house value controls are added.
With the +/-20 percent band, the estimates varynfr0.02 and insignificant to -0.055 and
significant. Using a wider band makes the estimatese stable and decreases the standard
errors. With the 30 percent band, the estimat®.325 and highly significant in the second
column and stays virtually unchanged in tffec®lumn. In the fourth column the coefficient
is 0.22 and significant at the 5 percent level. ¥l this specification with the 30 percent
band and the3order polynomial of house values as our prefesgetification. The band is
wide enough for reasonably precise estimation dred 3 order polynomial is chosen
because adding further polynomials increases tl@ s&ore. Taken at face value, the point
estimate of our preferred specification impliestttiee 2 percentage-point increase in the
stamp duty rate reduces the propensity to movebbuta2.2 percent. A comparison with the
average propensity to move (4.7 percent) revealstlhis point estimate corresponds to a 38
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percent decrease in the probability of movirg.row 3, using a 40 percent band around the
cut-off, the coefficient is insignificant with thE"' order polynomial but becomes significant
with the 2% order polynomial (or higher). Our various pointimstes vary around our
preferred estimate with the attached standard £gaiso varying around the standard error of
the preferred estimate. Overall, our results prewstrong evidence that an increase in the
stamp duty has a significant negative effect onskbold mobility. They also suggest that
naive estimates may be quite misleading and tligiriiportant to control for house values.

Standard errors in Table 3 are clustered at thesdimid level to make them robust for
correlation in the error term within household. discussed in Section 3.2, the error terms
may, in addition, be correlated within differentfssssessed house values. In the Appendix
Table A1 we show the results with the 40 percendhssing £5k wide house value groups as
the assignment variable and two-way clustering. dtefficients on the treatment indicator
in Table Al are almost identical to those in Teklé& comparison of standard errors in Table
Al with the standard errors in Table 3 (40 perd®mid) suggests that the one-way clustered
standard errors in Table 3 are only slightly dowrdMaiased. Two-way clustering increases
standard errors by around 0.002 depending on tleifggation — the significance levels do
not change.

Figure 7 illustrates the fitted regression lineur preferred specification, with the 30 percent
band and *§ order polynomial. The Figure shows the fitted esgion line and the 95 percent
confidence interval. There is a clear downwardtshithe regression line at the cut-off.

FIGURE 7
Fitted regression line (30 percent band afld&ler polynomial)
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" The relative decrease in propensity to move wasukded by adding half of the absolute value d th
treatment effect estimate to the mean of the mghilimmy and dividing the treatment effect estimayethis
starting value (2.2/(4.7 +2.2/2) *100 = 38%).
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Validity tests and robustness checks

A standard way of testing the validity of the RDsig@ is to check if predetermined
characteristics of households change significaatlyhe cut-off. If the flexible but smooth
function of the assignment variable (self-assedsaaglse values in our case) adequately
captures other relevant factors, we should notrebsehanges in background characteristics
of households at the cut-off. Specifically, we aamncerned that households with a high
underlying propensity to move and houses wortr8ljgabove £250k (in the absence of the
tax notch) may be better informed about the staotg dnd may therefore be more likely to
report precisely £250k rather than slightly abo2&dk. To test this, we estimate model (1)
using several observed determinants of mobilitythees dependent variable. The variables
used are: the age of the household head, dummidisy household income and two
indicators of education (GCE A-levels or higher dmachelor degree or higher) as the
dependent variablelf the sorting story was true we would expect tadfisignificant
coefficients in the balancing tests. The balantasgs for education are particularly important
because in addition to being related with mobilégucation may also be related with how
well the household knows the stamp duty system.

Table 4 shows the results of the balancing tests a8 order polynomial of house values in
Panel A and % order polynomial in Panel B. Panel A, indicatest ihcome, the likelihood of
having children and education are not correlateth whe treatment variable but, in the
specification with the 40 percent band, age isssieally significantly higher in the treatment
group. However, when we add the 4th order termoofsk values in Panel B, the coefficient
becomes insignificant even with the 40 percent band

In order to test whether our results might be driby age and other confounding factors
correlated with the treatment indicator we incladge, dummy for kids, log of household
income, dummy for GCE A-levels or higher, dummy fmachelor degree or higher and
region dummies (19 regions) as control variablenadel (1). Table 5 shows the results. The
coefficients on age of household head, dummy fds kand log of household income are
negative and significant and the dummy for bachdbigree is positive and significant (not
shown in the tables). The coefficients on the imesit indicator are very similar to the
specifications without the additional controls iable 3, which increases our confidence in
the finding that the stamp duty decreases mobilibhe robustness of the results to observed
determinants of mobility suggests that unobservedted variables are unlikely to bias our
estimates significantly.

As a further test for whether households with @nhigderlying propensity to move sort into
the self-assessed house value of £250k, we alsstireated Table 3 dropping all households
that self-report exactly £250k. The results repbiteAppendix Table A2 are similar despite
losing many observations. Our results survive evban we limit the sample to households
who say they are willing to move. In this subsampglerting on unobserved propensity to
move should not be a problem. The results are shiowppendix Table A3.
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In our base specification, we fit the same polyradrover the whole range of house values
and only allow the intercept to change at the ¢utRestricting the polynomials to be the
same on both sides of the cut-off can be considerkdtively unappealing, because it
implies that we use data on the right of the céttofestimate the function on the left, and
vice versa. We therefore estimate a more flexiptegication in which we allow the slope of
the regression line to differ by treatment staitmat is, we estimate the coefficients on ffe
order polynomials of house values separately fersgimple below the cut-off and above the
cut-off. The drawback of this specification is Igsgcise estimation because the number of
parameters to be estimated doubles. We reporttsesith = — 4" order polynomials of
house values. The results are reported in Tabdgéin, all estimates are negative and seven
out of twelve are statistically significant. As exqped, the standard errors go up in some
specifications, especially when estimating higheleo polynomials.

Finally, we are concerned that our results mighditdeen by some irregularities related to the
reporting of house values around round numberordler to test this possibility, we run
placebo tests with artificial cut-offs set at £208R25k, £275k and £300k. We focus on our
core specifications that use a 30 percent bandndrabe cut-off and "8 and &' order
polynomials of house values. The results are shovlrable 7. One of the eight placebo tests
gives a positive and significant coefficient at the percent-level, the rest are small and
insignificant. The fact that our method does notegsignificant negative coefficients at
artificial cut-offs increases our confidence in theding that the decrease in mobility at
£250k is indeed caused by the 2 percentage-pairgase in the stamp duty at the cut-off.

Distance and type of moves

In Table 8, we study differential effects by distarof move. We divide moves into three

groups based on the straight line distance of miegs:than 10 kilometers, 10-30 kilometers,
and over 30 kilometers. The shares of these groupar sample are 56 percent, 17 percent
and 27 percent. We use indicators for these cat=yas outcome variables in model (1). The
results imply that the overall effect found in Tal8 is solely driven by short-distance

mobility (less than 10km). Medium- and longer-dmsta mobility appear to be unaffected by

the stamp duty. A likely explanation for this findiis that short-distance mobility is often

related to adjustments of housing consumption. pe&entage point increase in the stamp
duty may outweigh the benefits of typical housimgsumption adjustments, such as buying
one room more or less, but it may not outweighlibeefits associated with longer distance
moves. The latter are typically related to othepamtant decisions, such as changes in
employment or family statufs.

In Table 9, we show additional evidence that tllicdon in mobility is mainly attributable
to housing related mobility. We use informationtbe primary reason of moving to divide
moves into three groups: 1) Job related mobilijyh@using and area related mobility, and 3)
reason of move ‘other or unknown’. The share of esowmainly motivated by job related

8 Consistent with this conjecture, Buck (2000) firtat job-related moves in the UK tend to be owerger
distances (across rather than within Local Autlydbitstricts).
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reasons is only about 5 percent, which makes ficdif to identify a separate effect on job
motivated moves. This issue notwithstanding, theults in Table 9 are in line with our
interpretation of the distance-of-move results ablgé 8. Coefficients for housing and area
motivated moves are always negative and highlyssiilly significant in three of the six
specifications while the coefficients for job reldtmoves are close to zero and insignifiant.
The results are less clear-cut for mobility fo'et and unknown’ reasons. The negative and
sometimes significant coefficients are indicatitattpart of the negative mobility effect of
the stamp duty may be attributable to a reductiathis kind of moves.

4. Conclusions

The previous literature suggests two main chantmetaigh which the stamp duty may have
detrimental effects on the functioning of the eaogo Firstly, by increasing moving costs,

the stamp duty may deter the unemployed from takipgobs far from their residence or

workers from switching to more productive jobs. @wtly, the stamp duty can make

households tolerate larger discrepancies betweerchharacteristics of their actual and the
desired dwelling before moving. As a result, thaahdetween dwellings and households is
on average worse than in the absence of the tax.ifdreased mismatch on the housing
market may lead to ‘waste’ in the form of misallbma costs due to, for example, large
households living in too small apartments and shnaliseholds living in too large apartments
simply because the stamp duty involved in movinggweighs the benefits of moving.

The stamp duty induced increase in moving costsamily have these adverse effects if it

reduces mobility. Our findings suggest that themgtaduty indeed decreases household
mobility substantially; a 2 percentage-point insean the stamp duty reduces household
mobility by around 40 percent. Our analysis of shand longer-distance moves indicates
that the effect is attributable to the stamp dugtlverse impact on short-distance moves,
which are typically related to adjustments in hagsconsumption. This implies that the

stamp duty leads to misallocation of dwellings e housing market but its impact on the
functioning of the labor market may be fairly liet

Given the magnitude of the negative effect on (smtance) mobility, we conclude that the
stamp duty likely has very substantial detrimemtéécts on the functioning of the housing
market. A further conclusion is that the stamp daty residential properties may be an
inefficient way of collecting tax revenue. Taxes lkamd (and housing) consumption that
apply independently of whether a household moves hhve real property as the basis of
taxation but are more efficient from an optimalatan theory point of view as such taxes are
likely less distorting.

® This finding is consistent with a setting where thenefit derived from a job-related move has a low
mean but a high variance. In such a setting weldhahserve few job-related moves and very few efrth
should be affected by the stamp duty.
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In addition to the effect on the mobility of homewmavs, the stamp duty may also affect the
propensity that households choose to become honaewhrliouseholds (especially those
with a short expected duration) can be expectdzektmme renters because the moving costs
are high. The effect of the stamp duty on tenum@aghis a question that should be explored
in future work.
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Tables

TABLE 1
Stamp duty schedule (during sample period)
Purchase price Stamp duty rate
Up to £125,000 0%
Over £125,000 to £250,000 1%
Over £250,000 to £500,000 3%
Over £500,000 to £1 million 4%
Over £1 million 5%
TABLE 2
Summary statistics (40 percent band around thelE2500ff)
Variable Obs. Mean Std. Dev.
Self-assessed house value 179921.8 47.9
Moved between t-1 and t 17990.047 0.211
Moved less than 10 km 1799D.026 0.160
Moved 10 - 30 km 179970.008 0.087
Moved over 30 km 179970.013 0.113
Moved mainly for employment reasons 17997003 0.052

Moved mainly for housing or area reasons  1799.021 0.143
Moved mainly for other or unknown reasod3997 0.024 0.153
Round house value (divisible with £50Kk) 1799Y.344 0.475

Household has children 17990.340 0.474
Annual household income 175287787 24681
Age 17669 52.1 14.8
GCE A-levels or higher 171490.645 0.478
Bachelor degree or higher 17140.194 0.396
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TABLE 3
Stamp duty and mobility

Dependent variable: household moved (0/1)

Band around Order of polynomial of house value
£250k cut-off NO 1st 2nd 3rd 4th N
20 % -0.001 -0.02 -0.037**  -0.055** -0.044 6665
[0.007] [0.018] [0.018] [0.027] [0.028]
-916 -916 -926 -927 -929
30 % 0.006 -0.025*** -0.027*** -0.022** -0.029** 14151
[0.004] [0.008] [0.010] [0.010] [0.014]
-4742 -4764 -4762 -4764 -4763
40 % 0.003 -0.011 -0.015*  -0.029***-0.024** 17997
[0.004] [0.007] [0.008] [0.009] [0.011]
-4946 -4949 -4949 -4963 -4961

Notes:The table shows coefficients on the treatmentetdir (house value>£250k). Additional
control variables: year dummies, dummy for roundidevalue. Standard errors clustered at

household level brackets. * p<0.1, ** p<0.05, *£@.01. Akaike Information Criterion shown
in italics.

TABLE 4
Balance of covariates tests

Panel A: 3rd order polynomial of house value
Ln(HH GCE A-levels Bachelor

Band around  Age Kids (0/1) income) or higher or higher
£250k cutoff

30 % 0.66 -0.002 0.035 0.021 0.01

[0.730] [0.025] [0.036] [0.025] [0.022]

40 % 1.926*** -0.021 0.008 -0.006 -0.017

[0.658] [0.022] [0.032] [0.022] [0.020]

Panel B: 4th order polynomial of house value
Ln(HH GCE A-levels Bachelor

Band around  Age Kids (0/1) income) or higher or higher
£250k cutoff

30%  0.589 0.038 0.028 0.041 0.043

[0.979] [0.033] [0.050] [0.033] [0.029]

40%  0.442 0.016 0.034 0.017 0.018

[0.798] [0.027] [0.040] [0.027] [0.024]

Notes: The table shows coefficients on the treatmentcadir (house value>£250k). Additional control

variables: year dummies, dummy for round houseevaBiandard errors clustered at household level in
brackets. * p<0.1, ** p<0.05, *** p<0.01.
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TABLE 5
Stamp duty and mobility — controls added

Dependent variable: household moved (0/1)

Band around

Order of polynomial of house value

£250k cutoff NO 1st 2nd 3rd 4th N
20 % 0.002 -0.025 -0.044** -0.075***  -0.061** 6263
[0.007] [0.019] [0.019] [0.029] [0.029]
-828 -829 -841 -843 -849
30 % 0.005 -0.023***  -0.027***  -0.025** -0.032** 1310
[0.004] [0.008] [0.010] [0.010] [0.014]
-4414 -4432 -4430 -4431 -4429
40 % 0.003 -0.01 -0.013 -0.027***  -0.026** 16983
[0.004] [0.007] [0.008] [0.009] [0.011]
-4750 -4753 -4751 -4765 -4763

Notes: The table shows coefficients on the treatmentcattir (house value>£250k). Additional control
variables: year dummies, dummy for round houseeyadge, dummy for kids, 18 region dummies, dummy fo
GCE A-levels or higher, dummy for bachelor degredigher. Standard errors clustered at househotld ia
brackets. * p<0.1, ** p<0.05, *** p<0.01. Akaike flormation Criterion is shown in italics.

TABLE 6

Stamp duty and mobility — coefficients ofi order polynomials

allowed to vary on different sides of cut-off

Band around Order of polynomial of house value

£250k cut-off 1st 2nd 3rd 4th

20 % -0.035* -0.049 -0.150* -0.173
[0.018] [0.035] [0.077] [0.130]
-922 -928 -926 -923

30 % -0.030*** -0.027 -0.070*** -0.043
[0.011] [0.017] [0.026] [0.059]
-4762 -4759 -4766 -4768

40 % -0.011 -0.041*** -0.042* -0.059*
[0.009] [0.014] [0.022] [0.031]
-4948 -4957 -4959 -4974

Notes: The table shows coefficients on the treatmentcetdr (house value>£250k). Additional
control variables: year dummies and dummy for robndse value. Standard errors clustered at
household level in brackets. * p<0.1, ** p<0.05,**»<0.01. Akaike Information Criterion is

shown in italics.
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TABLE 7
Placebo tests with artificial cut-offs

Dependent variable: household moved (0/1)

Order of polynomial of

Artificial house value

cut-off 3rd 4th N

£200k -0.012 0.000 15688
[0.016] [0.017]

£225k -0.003 0.006 14578
[0.011] [0.012]

£275k 0.013 0.011 12149
[0.013] [0.013]

£300k 0.005 0.039* 9409
[0.013] [0.022]

Notes: The table shows coefficients on the placebo treatnindicator.
Additional control variables: year dummies, dummy found house value.
Sample: +/- 30 percent band around the artificiat-aff. Standard errors
clustered at household level in brackets. * p<® p<0.05, *** p<0.01.

TABLE 8
Stamp duty and mobility — differential effects hgtdnce of move

Distance of move:

Less than 10 kilometdrs

10 —iRlrieters \ Over 30 kilometers

Band around

Order of polynomial of house value

£250k cutoff 3rd 4th 3rd 4th 3rd 4th
20 % -0.057***  -0.048*** 0.013 0.013 -0.001 -0.002
[0.018] [0.018] [0.011] [0.012]| [0.014] [0.014]
-7559 -7564 -12317 -12317 | -9186 -9186
30 % -0.025***  -0.032*** 0.002 0.009 0.007 0.000
[0.006] [0.008] [0.005] [0.007]| [0.005] [0.008]
-19372 -19372 -30310 -30311 | -22038 -22037
40 % -0.026***  -0.026*** | -0.001 0.004 0.003 0.003
[0.005] [0.006] [0.004] [0.005]| [0.005] [0.006]
-23120 -23118 -36730 -36733 | -27561 -27559

Notes: The table shows coefficients on the treatment Btdic (house value>£250k). Additional control
variables: year dummies and dummy for round houwdeev Standard errors clustered at household ievel
brackets. * p<0.1, ** p<0.05, *** p<0.01. Akaike flormation Criterion is shown in italics.
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TABLE 9

Stamp duty and mobility — differential effects hympary reason of move

Type of move:

Employment reasor

Housing and area

1S related reasons

Other or unknown reasons

Band around

Order of polynomial of house value

£250k cutoff 3rd 4th 3rd 4th 3rd 4th

20 % 0.01 0.009 -0.027 -0.01% -0.032* -0.03
[0.007] [0.008] [0.019] [0.021] [0.019] [0.018]
-17833 -17832 -6356 -6365 -5139 -5137

30 % 0.005 0.007 -0.019*** -0.009 -0.004 -0.023**
[0.003] [0.005] [0.007] [0.010] [0.007] [0.009]
-43659 -43660 -16181 -16182 -13735 -13742

40 % 0.002 0.007* | -0.020*** -0.017** -0.01 -0.01
[0.003] [0.004] [0.006] [0.008] [0.006] [0.008]
-55263 -55271 -19077 -1907% -16601 -16599

Notes: The table shows coefficients on the treatment atdic (house value>£250k). Additional control
variables: year dummies and dummy for round houdeev Standard errors clustered at household ievel
brackets. * p<0.1, ** p<0.05, *** p<0.01. Akaike flormation Criterion is shown in italics.
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Appendix

TABLE Al
Stamp duty and mobility — two-way clustering at d@walue group level and household level

Dependent variable: household moved (0/1)
Band around  Order of polynomial of house value rfcid up to closest £5,000)

£250k cutoff NO 1st 2nd 3rd 4th N
40 % 0.003 -0.012 -0.016* -0.028*** -0.026** 17997
[0.005] [0.010] [0.009] [0.010] [0.013]
-4946 -4951 -4950 -4961 -4960

Notes The table shows coefficients on the treatmentcatdr (house value>£250k). Additional control
variables: year dummies and dummy for round houseev Standard errors clustered at house valuepgrou
level (£5,000 groups) and household level in brexcke p<0.1, ** p<0.05, *** p<0.01. Akaike Informain
Criterion is shown in italics.

TABLE A2
Stamp duty and mobility — households reporting a
self-assessed house value of £250,000 dropped

Dependent variable: household moved (0/1)

Band around Order of polynomial of house value
£250k cut-off NO 1st 2nd 3rd 4th N
20 % -0.001 -0.02 -0.038** -0.056** -0.045 4706
[0.007] [0.018] [0.018] [0.027] [0.028]
-204 -203 -213 -213 -215
30 % 0.009**  -0.025**  -0.027** -0.008 -0.014 12192
[0.004] [0.011] [0.012] [0.016] [0.016]
-3947 -3960 -3958 -3961 -3962
40 % 0.006 -0.002 -0.007 -0.035*** -0.031** 16038
[0.004] [0.009] [0.010] [0.013] [0.014]
-4163 -4162 -4161 -4173 -4172

Notes:The table shows coefficients on the treatmentetdir (house value>£250k). Households reportinfy sel
assessed house values of £250,000 were droppddional control variables: year dummies, dumray found
house value. Standard errors clustered at housééedd brackets. * p<0.1, ** p<0.05, *** p<0.01. Akke
Information Criterion shown in italics.
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TABLE A3
Stamp duty and mobility — sample includes only letwéds saying they would like to move

Dependent variable: household moved (0/1)

Band around Order of polynomial of house value
£250k cut-off NO 1st 2nd 3rd 4th N
20 % 0.001 -0.05 -0.071 -0.111 -0.111 1409
[0.023] [0.055] [0.058] [0.082] [0.082]
1059 1059 1060 1062 1062
30 % 0.014 -0.081*** -0.086** -0.080** -0.053 2808
[0.015] [0.027] [0.036] [0.037] [0.045]
1619 1602 1604 1605 1604
40 % 0.018 -0.046* -0.071** -0.106*** -0.062 3774
[0.014] [0.024] [0.029] [0.032] [0.041]
2280 2271 2271 2266 2262

Notes: The table shows coefficients on the treatmentcair (house value>£250k). Sample includes only
households saying they are willing to moyelditional control variables: year dummies, dumnaey found
house value. Standard errors clustered at housdéedd brackets. * p<0.1, ** p<0.05, *** p<0.01. Ake
Information Criterion shown in italics.
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