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THE ECONOMIC IMPACTS OF HELP TO BUY

Abstract

The British government introduced its ndlagship housing policy Help to Buy HtB)d in
2013. The policaims tohelp households, especially fitdine buyers, to overcome their credit
and liquidityconstraintsstimulate housing construction amgreasenousingaffordability. To
explore theeconomiampacts ofHtB, we exploita differencen-discontinuitesdesign, taking
advantage of spatial discontinuitieshe scheméhat emergat the Greater London Authority
(GLA) boundary and the English/Welsh border post implementaiide find that HtB
substatially increased house prices dmad nodiscernibleeffect onconstructiorvolumes or
aggregate private mortgage lendingheGLA, where housing supply is subject to seveng-
run constraints and housing a&readyextremely unaffordable-tB did increase construction
numberswithout affecting pricesiear theEnglish/Welshborder,an area with less binding
supply constraints and comparably affordable housiti§.also le&l to bunchingf newly built
units below the price thresholtbuilding of smallernew units and an improvement in the
financial performance of developee conclude thaHtB may bean ineffective policyin
alreadyunaffordable areas.

JEL classification: G28,H24, H81,R21,R28,R31,R38

Keywords: Helpto Buy, house prices;onstructionhousing supply, land use regulation.



1. Introduction

House prices in the UK havisen morén real termd$etween 1970 and 201®an in any other
OECD county.! During this period, housing has become increasingly unaffordable in large
parts of the country, especially in London and the South East of Endlaisdcemarkable
increase in house pricgsespecially relative to earningshas led to atark reductiorin the
number of firsttime buyers. Homeownership attainment amortlgste in their 20decreased
from 50% in 1993 to 20% in 2013t the aggregate level, the homeownership rate in the UK
decreased from nearly 70% in 2002 to about 61% in.2017

The worsening &brdability crisis ultimately led the British governmeotannoune a new
flagship housing policy in 2013: Help to BukitB). The policy was announcetlring the
Budget Speecm March 2013 anavasimplemented in April of that same year. The program
was initiallyonly implemented in England, but Welsh and Scottish versions were put in place
shortly thereafter At the time of implementationHtB consisted of foudifferent schemes
Equity Loars, Mortgage Guaranteg, Shared Ownershjpand Individual Savings Accoust
(ISA).2 All four schemes aino helpcredit constrained households to buy a property.

In this paperwe set out to explore the causal impact of HtB on housing construction, house
prices the size of newly constructed unéed the performance of residential develop&osdo

so, wefocus on the Equity Loan scheme (ELS), which provides an equity loan for up to 20%

of the housing unitds val ufuthdity, IGLAXtO Bayekgioft hi n t
new build properties. The ELS ligy far the most salier@nd popularof the four schemeand

the one requiring the biggestbudgeth e ELS i s often referred to
henceforth, unless we note otherwise, when we refdtBove mean tis scheme

The ELS expands housing credit ahdsincreases demand for housifiga explore how such

a positive demand shock in the housing market affects construction and prices, we develop a
simple theoretical framework with heterogeneous households and credit constraints. Our model
predicts that the impact of the policy dependsiatlycon the supply price elasticity of housing.

In a settingwith elasticsupply, HtB can be expected to mainly stimulatmstruction numbers

as intended by the policyHoweverwhensupplyis price inelastici.e., regulatory constraints

or physical bawersto residential developmeimipede a supplyesponsg the effect of the

policy may be mainly to increase house priceish the unintended consequence of making
housing lessather than moraffordable.

In our empirical analysis, wexploitspatialdiscontinuities irthegenerosity of th&LS and the
timing of implementatiorto identify the causalimpact of HtB on housing construction and
house prices.

! Based on the OECD Economic Outlook Database (last accessed: 29 April 2019). House prices in the UK
appreciated by 337 percent in real terms during this period.

2Thedata is derived from the Survey of English Housing from 1993/4 to 2007/8 and from th&hHtgusing

Survey from 2008/9. For an-ikepth analysis of the intergenerational links in homeownership attainment and its
role for social mobility see Blanden and Machin (2017).

3 The Mortgage Guarantees scheme ceased at the end of 2016. TigAHiBses for new entrants in November

2019 and any bonus must be claimed by 2030. In April 2017, the British government introduced a new Lifetime
ISA scheme. In contrast to HtB ISA, it is only open to individuals age8918nd the money saved can also be
usedto fund a pension.



We implement a differencen-discontinuity desigrio compae changes irhouseprices and
construction activitiesicrosgurisdictionalboundariesWe separately analyze properties sold
on either side of th&LA boundaryandon either side of the English/Welsh border both
cases we only consider housing purchases close to the respectidareEsiAs pointed out
abovejn Walesthe scheme was put in place later armhly applied to a subset of the properties
thatwere eligible in England. Likewise, the London schehe was implemented iR016,
offered larger government equity loaas ashare of house values) for dwellings inside the
GLA compared to those available for purchase outdideGLA Our main estimates exploit
these spatial discontinuities to study the effect ofEh& on houseprices and construction
activity. We also use th design to study the impact of tkehemeon the size of newly
constructed unitandon total private mortgage lending.

We focus on the GLA boundary and the English/Welsh bofdetwo reasons. First, our

research design requirsgatial discontinuites n t he schemeds condition
at these boundariesSecond, the two areas differ starkly in their regulatory land use
restrictiveness and in barriers to physical developmafitile the GLAis the most supply
constrainedand the least affdablearea in the UK and arguably one of the mastipply
constrainecareasin the worldi housing supply is comparably respiwmesto demand shocks

near the English/Welsh border.

Consistent with our theoretical predictiymwe find thatdifferences in the intensity of thétB-
treatment have heterogeneous effects dependitmrahsupplyrestrictionsandthe localprice
elasticity of housing supply. In tieLA, wherethesupply elasticity is lowtheintroduction of

the more generous Lomth version of the EL$ed to asignificantincreasen prices for new
build units of roughly6%. However, it hacho appreciable effect on construction actityon
aggregate private mortgage lendi@nnversely, in the relativeljigh supply elasticity r@as
around theEnglishWelsh border where only a small fraction of land is developad
developable land is readily availaplge find a significant effect on construction activyd

no effect on pricesTheintroduction of the more generous Hfi8ice threshold on the English
side of the bordeincreasedhe likelihood of a new build sale by ab@% (compared to the
Welsh side of the borderfonsistent with this, a bunching analysis reveals that the English
ELS led to significant bunching of properties right below the price threshold, shifting
construction away from larger properties above the thresbwaldrds smaller unitaVe also
provide evidence indicating that the schemaused animprovement of the financial
performance ofleveloperslargerrevenuess well as highegrossand nefprofits.

Collectively, these resultsuggestthat the effects oHtB largely dependon local supply
conditiors. We find that the scheme fails to gger more construction activity, but instead
causes house prices to increase inside the,Qlrécisely tle regionthat is most strongly
adversely affected b Yhis thdsdistricuteomafinopticdtians.iOuri t y ¢
findings indicate that the main beneficiaries &ftB in alreadyunaffordable areamay be
developerand(typically well-off) landownersather tharstrugglingfirst-time buyers.

Our paper relates to the literatuteat looksat the efects of credit conditions and demand
subsidies on housing markeRrevious researcim this vast literaturdas mainly focused on

4We provide supporting evidence for this proposition in Section 3.2.



the effect of credit supply on housing pscsee Stein 1995, OrtaMdagne and Rady 2006,

Mian et al. 2009, Duceet al. 2011, Favara and Imbs 2019 hese and other studies provide
theoretical and empirical credence to the notion that expansions in credit supply lead to higher
prices, especially in areas with tight planning conditions. Other studies have explored the
impactof demand subsidies on housing market outcoi@iger and Turner(2014) examine

the impact of the U.S. mortgage interest deduction (MID). They findttieaMID boosts
homeownership attainment only of higher income households in maviketdax land use
regulation In tightly regulated markets with inelastic lengn supply of housing, the MID
lowers homeownership attainment, presumably because higher house prices also raise down
payment constraints of woulae-buyers Sommer and Sullivan (2018) estimatedynamic
structural model of the housing market to study the effect of removing the MID and predict this
would result in a substantial reduction in housing prices. Our analysis contributes to this
literature by documenting how a credit expansgioticy affects pricesconstruction activity
anddeveloper performance

Only a very limited number of studies hasieed light on theffects ofHtB on housing and
mortgage marketd-inlay et al. (2016) estimate that sindes introductionHtB has generated

43% adlitional new homes. They conclutteatthe scheméas been successiul increasing
housing supplyWhile their analysis combines quantitative and qualitative methods, their study
lacks proper identification of the effects using a rigorous empirical appr&acimilo and
Vanino (2018) use a spatial discontinuity approach similar to the one emplesedtiit focus

their analysis on the effect BitB on lending volumes onlBenettoret al.(2019) focus on the
effectofHtBon househol dsd house purchase and fina
in-difference strategy, they find that households takeamihge of an increase in th#B
maximum equity limit to buy more expensive properties.date, we have no stabéthe-art
evaluation of the impacts of the policy on house prices and construction volumes. Our paper
aimsto address this.

Finally, this @per links to previous research on housing and land supply, including work on the
effects of supply constraints on the responsiveness of housing markets to economic shocks
(Hilber and Vermeulen, 2016), the origin of supply restricti®@ad 2010Hilber and Robert

Nicoud, 2013)and their consequences (see Gyourko and Molloy 2015 and the references
therein) We contribute to this literature by studyingdepththe effect on housing supply of
arguably the most important neBvitish housing policysince thamplementation of Right to

Buy in 1980

The rest of this paper is structured as follows. Sectidaszribes the details of the ELS and
provides a simple theoretical framework to guide the empirical analggistion Joutlinesour
empiricalstrategy Section 4 discusses our results and concludes.

2. Background and Theoretical Framework
2.1. BackgroundThe Help to Buy Equity Loan Scheme

Since the launch of HtB up to September 2018, over 195,000 properties were bought with a
government equity loaprovided by tle scheme The total value of these loamsas £10.7



billion, with the value of the properties purchased under the scheme totaling £49.9 billion
(Ministry of Housing, Communities and Local Governm219)>

The English version of thELS was introduced in April 2013t offersgovernment loans of up

to 20% of a unit value to households seeking to buy a new residence. It is available to both first
time buyers and hom@overs buit is restricted tdhe purchase afewbuild unitswith prices

under £600,000. Givetine prevalent maximuni.oanto-Value (LTV) ratios offered by British
banks to firs-time buyers were around 75% durithgs period the schemeffers asubstantial
reduction in thedlownpaymenteeded to buy a propertyith thegovernment loan covering

part of the dowrpayment, yers are only required to raise 5% of the property value as a
deposit.The explicit goal of the ELS is that this reductinthe depositequired tahe borrower

helps household®vercome credit consirds.

The ELScanalsohelpliquidity constrainechousehold$y reducing interest payments on the
combined loan. This occuxsa two channelsln the firstinstanceno interest or loan fees on

the equity loan is paid by the borrowkr the five yearsafter the house is purchased.
Subsequently, there is a charge, which depends on the rate of infldé@alculate the implied
subsidy povided through this channel ir&ion3.7. Secondly, by raising the combined deposit

to 25%, the equity loan keeps bmmrers awayfrom highLTV, hightinterest productavailable

in the mortgage markeit enables households to gain access to more attractive mortgage rates
from lenders who participate in the scheéfne.

Borrowers can choose to repay the government edo@y at any time without penalty.
However, unless they want to sell the property, borrowers do not need to repay the loan at all.
When they sell, the government will reclaim its 20% stake of the total amount of the home at
its current value.

In our analyss we exploit differences between the English version of the ELS on the one hand

and the Welsh and London versions on the offtez.Welsh version was introduced in January

2014 and provided support for the purchase of prigsevtith prices under £300,000he

LondonHtB scheme was introduced kebruary 2016 andffered an equity loan of up to 40%

of the unités price for pr ope rTableelsummaridesr A6 0
the regional differences in the ELS that we exploit in our empmicalysis.

One important feature of the ELiSthat it is only available fothe purchase of newly built
property. This condition is intendedl&verage the increase in demdordthese properties with

the ultimate aim of triggering supply response. ilnplies that demand faced by residential
developers, construction companies and other actors in the construction sector will increase
with the policy. Weuse informatiof r o m t h e s eaccountimg data io esidate the
effect of this policy on tair financial performance.

2.2. Theoretical Framework

5> Ministry of Housing, Communities and Local Government (2019) provides a comprehensive overview and
numerous summary statistics relating to the HtB ELS.

5 Borrowers still need to be able to cover the monthly repayments and theirscarditmust be in order.

7 Scotland also introduced an HtB ELS during 2014; however, we are not able to exploit the discontinuities at the
English/Scottish border. This is because the Scottish Land Registry did not identify new build units until 2018.



In this subsection we develop a theoretical framework to guide our empirical anélysis.
Specifically, we develop a simple model of the housing market with heterogeneous households,
featuring credit costraints and endogenous housing supply. It is a partial equilibrium model in
that we abstract from potential effects of changing credit conditions for new builds on the price
of existing stock.

The framework illustrates how a relaxation of credit condgiaffects housing quantities and
prices, and how these effects depend on the costs of developing new stock. A relaxation of
credit constraints leads to both an increase in prices and an expansion in quantities. Under
suitable assumptiorismade explicit Blowi the relative magnitude of the two effects depends

on the responsiveness of supply to prices. For low (high) supply responsiveness, the price effect
is stronger (weaker) and the quantity effect weaker (stronger). The theoretical insights from this
framework can be summarized by the crelssticities of quantity and prices taken over the
credit conditions parameter and a building cost shift¥e also show that a relaxation of credit
conditions can also increase developer profits.

Suppose a twperiod economy with a unit mass of households with preferences over a
numeraire consumption goooand housingQ as given by a period utility ¢iQ which is
continuous, strictly increasing and differentiable in both arguments. Assuauglition that

I Ed diQ Hbif & mando diQ 7! &HQ 1 Households enjoy utility at the end of

periods 1 and 2, and the discount factor i

Households can only obtai Ttif they buy a new unit and obtain housing consumption
normalized to O othense. We can think of these alternatives either as a choice between renting
and buying. In this interpretation, this formulation is similar to those used in models featuring
warmglow from ownership (lacoviello and Pavan 2013, Kiyotakial. 2011, Carozzi
forthcoming). The role of the assumption is to ensure that demand for new build units is
determined solely by credit conditions.

Households receive an endowm@ih period 1 and a location specific incoinen period 2
which can be used for consumptionto buy property. Households are heterogeneous in the
initial endowmentQ, which is continuously distributed over the unit intervalp with
cumulative density functioi©. In period 2, income i8.

New build units are homogeneous and can belltangeriod 1 for endogenous price P. Credit
is available for the purchase of property, yet a minimum dpayment is required
corresponding to a fractiopp [ of the property value. Credit and savings pay intéreate

assumethai — p 1 whichensureshat, for sufficiently largéQ demand for new build

units is determined solely by the credit gonstré(?rhience, demand is given by the mass of
agents that can afford a dowaymentu p O p [ 0 . Note that demand is
downward sloping as fumtion "Ois strictly increasing.

There is a unit mass of developable land which can be used td latildosti a unit mass of
housing units. Development costs for new build units depend on local supply conditions and
are heterogeneous by land plot. ¥ésume that the development costs are uniformly distributed

8 The model builds on Hilber and Vermeulen (2016) who consider a similar setting but abstract from the role of
credit conditions.

% The model presented here introduces credit conditions via a change in requiresMalme ratios (LTVs), as

is customary in the literature. We treat housing as homogeneous, with all built units being identical in the utility
they provide to householdsut heterogeneous in development costs.

10Note thath —. Assumptiond0 — p 1 will therefore ensure that in period 2 all agents are able to pay

the remaining part of any loans taken for the purchase of a property, including interest. Large@maighs
buying property in period 1 is incentive compatible for all householdsth®eectical Appendix.

S



inthe T interval, with’ p | p. We assume land is owned by competitive firms which

will develop their plot if the price is smaller than or equal tdegelopment costs. As a result,

the rew build inverse supply curve for competitive developers is given by 0 High values

of’ correspond to higher average development costs and, therefore, to a weaker response of
guantities to a change in prices. We can substitute this expression in demand to obtain an
implicit definition for new build equilibrium quantities:

0" p Op 10 (1)

By differentiating this expression, we can obtain the following four statements regarding the
responses of equilibrium prices and quantities to changes in credit conditionsar{d
development costs :

z z z z

Tt Tt Tt

T (2)

The first and second inequalities indicate that an increase in development costs results in a
reduction in equilibrium gquantities and an increase in equilibrium ptcEse third and fotth
inequalities mean that both quantities and prices respond positively to an expansion of credit.
This follows from the increase in demand associated to a credit expansion. The extent to which
a change in credit conditions will translate into a changgamtities or prices depends on both

the distribution the initial endowmef and development costs

Proposition 17 If Qis uniformly distributed and p [ p, then— 1m —.

Proof: See theoretical Appendix

Proposition 1 states that, under the specified parameter conditions, the effect of credit expansion
on prices and quantities depends on the responsiveness of supply to prices. The effect of credit
on quantities will be smaller, and the effect on pricegearin high’ markets. This intuition

will help us account for regional differences in our estimates of the impact of Help to Buy
reported in the next sections.

The assumption of uniform endowments is a sufficient condition, but it is not necessary.
Intuitively, this assumption results in linear demand curves. In the theoretical Appendix we
show that without linear demands we may have that either the first @dbed inequality are

not satisfied. Hence, the conclusions derived from the uniform case may or may not follow with
more general assumptions on the distribution of endowments e¥aiste ambiguity partly
motivates the empirical analysis below.

The statements in the derivatives in (2), as well as Proposition 1, are derived for the case of
competitive land and housing markets. Proposition 2 states that an expansion of credit will
result in an increase in total developer profits.

Proposition 27 The sum okquilibrium profits across developars0O is increasing i .
Proof: See theoretical Appendix

This result hinges on the assumption that developers own all land, preventing entry from other
firms from eroding profits. The notion that developers haveesdegree of market power is
reasonable in our case, as the residential construction market is characterized by substantial
concentration and high returns. We test empirically whether Proposition 2 is satisfied in section
3.

11 See proofs in theoretical Appendix.



3. Empirical Analysis
3.1. Dataand Descriptive Statistics

Our empirical analysis employs gexrated data on housingales in England and Wales,
including information on unit characteristics and transaction pi@asmain data source is the
Land Registry Price Paid Datasehich cowersmostresidentialand all new build residential
transactions in England and Wal@#is sourcencludes propertysalesfrom 1995 to 2018,
recording the transaction price, postcode, address, the date the sale was registered (which
proxies for the trans#éion date), ad categorical data odwelling type (detached, semi
detached, flat or terrace), tenure (freehold or leasehold) and whether the honesvi®ald
property

Over the period between 2012 and 201&e Land Registry records 7088 sales ofnew
housingunits. We will use the transaction thfese unitsas a proxy for construction activity.

All salesare geecoded using address postcod&® then select all thnew build transactions
nearthe GLA boundary and the Englisielshborderfor our gatial discontinuity designgVve

will also replicate our analysis using new build transactions near the Greater Manchester
boundary as a placebo tést.

In addition,we useEnergy Performance Certificate (EPC) dht contains informatioan the

floor area and other physical characteristics of newly built units. We match this data to the Land
Registry (LR) in order to augment the latter dataset with additional information on the
transacted newly built unif$

Demographic and neighborhootiazacteristics atvard level are collected fronthe 2011
Census.Thesevariables (interacted with year dummiese used as controls anare the
percentage of (1) married residents and (2) residents with-4eaeld aboveeducational
qualifications.We usethe National Statistics Postcode Lookup Directory to mptdicodes
to coordinates andiards. To construct the baseline estimation samplétieprice effect, we
select all the new build transactions within 5 kiloemeffrom the GLA boundary and Greater
Manchester boundary, and within 10 kiloestfrom theEnglish/Welshoorder!*

Basic summary statistics computed tbe sample of housing transactioltcatedwithin 5
kilometersof the GLA boundary frondanuary2012 toDecember 2018re detailed ifPanelA

12 Greater Manchester is the second largest travel to work area in the United Kingdom and arguably the one most
comparable to London.

13 EPCs provide information on buildings consumers plan tohase or rent. Since 2007 an EPC has been required
whenever a home is constructed or marketed for social rent, private rent or sale. We use a dataset that contains all
EPCs issued between 2008 and 2019. The dataset includes the type of transactigye¢hed tifie EPC, the

energy performance of properties and their physical characteristics. Follgastgr and Pinchbeck (2017), we

merge the EPC data into the Land Registry (LR) dataset using a sequential match &lirastegye match a LR

sale to certitates using the primary address object name (PAON; typically, the house number or name), secondary
address object name (SAON; typically, the identification of separate unit/flat), street name, and full postcode. We
then retain the certificate that is obs$ in days to the sale or take the median value of characteristics where there

is more than one EPC in the same year as the sale. We then repeat this exercise for unmatched properties but allow
one of the PAON or SAON to be different. Our final round @teching is on the full postcode. The matched
dataset provides us total floor area; whether the property has a fireplace or not; total energy consumption and total
CO, emission of the property.

4 The number of transactions for the resulting samples aoetegbin Appendix Table B1. This table also reports
sample sizes for smaller bands around the respective boundaries.



of Table2. There are82,127newly builtproperty transactions this areaThe average house
price iIs£394,703 and the average size of these properti&¥ 3 square meterg?anelB of
Table2 shows the descriptive statistics for a baseline sample of new build transactions within
10kilometeasof theEnglish/Welsh borddrom 2012 to 20&. The average value of house price
thereis £234,202, and the average size of these propertié®2s2square meters.

When estimating the effect of the policylmousing constructigrweassembla wardby month
panelusing data frondanuary2012 toDecembe018 We obtain wardevel observationby
aggregating from individual new build sald®anelsC and D ofTable 2 documentthe
descriptive statistis of our estimation sample for thenstruction e#ct. The datasets for the
GLA boundaryarea and the English/Welsh bordeea consist o401 wards andl95 wards
respectively The propensity for having at least one new build transaictianymonthis 0.22
for the GLA sample and @8 for the English/Weth sample.On average, 05 new builds are
transacted each month near the GLA boundary a&ingar the English/Welsh border.

We construct aseparatedatasein the form of a develop@dnstruction company pantiat
coves 84 companiesluring the perio®010 to 2018We use thigo evaluate the effect of the
policy ona developeds financial performancéVe labelthe full sample of 84 developers our
difference-in-differencessample The panel includes financial information of these companies
from Orbis.It also includes information on whether the companies are registered with a HtB
agency or not. A buildemust be registered with one of the regional government offices
managing the scheme for its properties to be eligible for an equity loan. Finallychveein
handcoded data on the fraction of properties sold through the scheme from annual reports in a
selected sample of 3@sidential developer3his isourintensitysample The large sample of

84 companiess obtained after combining a list of the maiildersin the United Kingdom

from Zooplai one of the main property websites in the countand financial data from Orbis.
This list includesesidentialdeveloperscommercial developers and construction companies.

3.2. The Role of Local Suppfonditions

Below, we report separate estimat#fstheimpact ofthe generosity offtB scheme®btained
from a sample of propertiesearthe GLA boundaryand a sample of propertiesearthe
English/WelshWe choose theetwo areas because they both provide an ideal onzdsial
setting to identify theconomiceffects ofHtB. We also report estimates usititgearea near the
Greater Manchester boundary for our placebo tastthe samgenerosity othe EnglishHtB
schemeadoes not change #tatboundary

One crucial difference betweenr two focal areas the area near the GLA boundary and the
area near thEnglish/Welstborderi isthatthe formethas overall vastliessresponsive supply,
driven by both tighter local planning regulationsnd a relative scarcity of undeveloped
developable landAs shown abovetheorysuggests that the positive impactHtB on house
prices should be much largeand the positive impact on new construction much smiailer
the area near the GLA boundary.

In order toillustrate thedifferences in supply conditionsetween the areasve employ a
number of measures that captlmeg-termhousing supplgonstraintsThese measures are the
share of land designated as green (petivided by the Ministry of Housing, Communities and
Local Government)the average planning application refusal rate taken over the period from



1979 to 2008, the average share of developed developable land, and the average elevation range
(all derived from Hilber and Vermeulen, 201&)e calculate these measufasthe three areas
employed in our analysigsingLocal Planning Authority (LPAJevel data and.PA surface

area as weiglts.®

Table 3 (rows 1 to 4) illustrates the differences in supply conditions between the three areas.
The most striking difference between the iwoalar eas | i es girre etnlargh ed i a&r e
Land in green belts is typically off limits for any development (residential or commercial) and
thus represents a 0 hThis $sharei®6.580|fd bosuwgpspalong the o n st |
boundary of the GLA but only 3.8% for English boroughs alongbhglish/Welshborder.

Another measure to captyshysical supply constrainis the share of developable lasdeady

developed. This share is 27.6% for boroughs along the GLA boundary but only 6.3% for
English boroughs along thenglish/Welshborder.

The arguably quantitatively most important letegm supply constraint are restrictions
imposed by the British plannirgystem (Hilber and Vermeulen 2016). TWweighted &erage

of this refusal ratels 35.6% for boroughs along the GLA boundary and 27.2% for English
boroughs along thEnglish/Welshborder.

While the area near thgnglish/Welstborder is subject to greateptamgraphical (slope related)
supply constraintsHilber and Vermeulen (2016Jemonstratdhat these constraints, while
statistically significant, are quantitatively unimportant in explaining local f&aings
elasticites

Lastly, it is important to pait out that the area near the GLA boundary is not only characterized
by vastly more restrictive supply conditions, but these constraints arsigigficantly more
binding in practice simply because aggregate housing demand there is much stronger. To
ill ustrate this point, consider a tstory height restriction in the heart of a superstar city such

as London and compare it to the same constraint in the desert. The restriction is extremely
binding in the former location, while completely irrelevant inltteer.

To explorethe differences in supply responsivenessoss thehree areafurther, we employ
the estimated coefficients from Hilber and Vermeulen (2016) to congwuienpliedhous
price-earnings elasticityTable 3 (rows 5 and 6gports our estimated elasticitiegsed on these
coefficients.Usingthe OLS estimateswe findthat the pricesarnings elasticity along the GLA
boundary 0.40) is higherthanthatof thearea along th&reater Manchester bodary (.28),
which in turn is higher than the elasticitgar theEnglish/Welshborder(0.25). Astwo of the
three supply constraintsneasuresemployed in their estimatiorrefusal rate and share
developed landarelikely endogenous, wemploytheinstrumental variable strategy proposed
in Hilber andVermeulen(2016. This providesxogenous variation in owupply constraint
measures, which we usersscompute the unbiased priearnings elastidgs The rank order
remains unchanged.he GLA hasagainthe highest elasticity (0.2Xollowed by Greater
Manchester (0.Jéand theEnglish/Welshborderarea (0.13

1SWe do not currently have data for LPAs on the Welsh side of the English/Welsh border. We expect that the
differences between the GLA attte English/Welsh border will be even more striking when taking account of the
Welsh LPAs.



The higher priceearnings elasticity along GLA boundary suggests, ttha¢ to localsupply
constraints, housing priseespond rore stronglyto a given change in local housing demand
This also implies a lower supply price elasticity in the GLA boundary hrélae next section,
we outlineour identification strategy and discuss how we measure the impdtB @in houg
prices andconstruction activity

3.3. Identification Strategy and Empirical Specifications

Our empirical strategy is designed to test the impakitBfon housing construction and heus
prices. We exploispatialdifferences in the intensity of thétB policy. As mentioned above,
HtB Wales was rolled out nine months later than in England and offeyedeanmenbacked
loan for the purchase afew buildproperties unde£300,000 £600,000 in England). There
were also differeces in the intensity of thiétB policy between th&LA and its surroundings,
starting in 2016. In this case, the difference lies in the size ofjdhernmentbacked loan
available to households. LondétiB offered loans of up to 40% ofreew buildd s v al ue, wh
this figure was 20%Isewhere(i.e., outside the GLA boundary)Ve exploit these regional
differences in policy in a differenc@s-discontinuities design combining time variation in
prices anchew buildconstruction with local variation in policy intensity arouthe regional
boundaries.

The samplsof new buildproperties used in the analyses of prices and construction eféects

the EnglishWelsh border and the GLA boundargire illustrated inFigures 1 and 2,
respectivelyt® Our boundary approach is meant to ensure that we are comparing properties
affected by similar economic and amenity shocks, aspeoed to a standard Differenice
Differences strategy that simply takeshole regionsas control groups. The identifying
assumption in both cases can be likened to the typical assumption of parallel trends: in the
absence of the poligyrices and constructioan either side of the boundary would have
followed a parallel evolution over tim€igure 3and Figure 4lepict the evolution ofhouse

prices atboth sides ofthe GLA boundary and English/Welsh bordexspectivelyand indicate

that prices mowin parallel prior to the implementation of the poli€&ygure 5 and Figure 6
depict theaverage number of units buliy ward at the GLA boundary and English/Welsh
border respectively. Again, we se¢hatthe evolutiorof building activity followed reasonably
paralleltrendsprior to the implementation of the policy.

In addition to studying the effect ¢fie policy on prices and construction activity, we also
estimate thd mp a c t on HtB on developersé profits,
bunching of nevbuild property prices around tledigibility thresholds for EnglandE600,000

and WalesThesespecific analysis furthaeslarifyd e vel oper sé6 responses to

3.3.1. Specificationlmpact ofHelp to Buyon House Prices

The HtB policy is meant to opeta as a relaxation of househgddredit constraints. Hence, it
can lead to an increase in demandrfew builds, and as a result, to an increase in the price of
new builds. To test thiswe use observed transactionsn&iw build units located near the
boundary of theGLA and the English/Welsh bader in two differencein-discontinuities

16 Appendix Figure Al depicts the corresponding map for our placebo safimgle build salesear the Greater
Manchester boundary.
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analysesWe conduct bothexercises separately. We first provide graphs of prices at ditfere
distances to the boundaries before and after the differenddt8imtensity arise, including
flexible polynomials in distance to illustrate how the differences in prices at the boundary
change with the policy. To estimate the magnitude of these afitfesin our differencesn-
discontinuities frameworlve estimate:

I 10 % 1 OBY 1 [ & [ OQi 0AEXW - (7)
where"Qndexes individual properties indexesmonths, and y indexes yeafEhe \ariable
"O"¥ is a dummythat takesalue 1 in the region with a more gener#liB policy (i.e. inside
the GLA oron the English side of the Welsh/English boy@sdter the difference in policy takes
place. A vector of postcode fixed effects is represent&ébliy is a set of time dummies and
@ is a set of controls including housing characteristicwell as neighborhood characteristics
at the ward levef{from the 2011 Census) interacted with year dumnA&er we control for
postcode fixed effects, we inmle distance to boundary interacted with year dumi@ide
accountfor potential time varying shocks that differ spatiafijve estimate this equation by
OLS, clustering standard errors at gostcoddevel to account for potential spatial correlation
in local price shocks. This igstimated on propertiewithin a bandwidth around the
correspondindpounday. In the case of the LonddtitB, we use a 5km bandwidth around the
GLA boundary. Because transactiorear the English/Weldborderare sparser, we use a 10km

bandwidth for that exercise. In the robustness checks section, we show that our results are robust
to these specific bandwidth choices.

Our parameter of interestfis It measureshe effect of differences in the intetysof the HtB
policy on the price ohew buildproperties.

3.3.2. Specificationimpact ofHelp to Buyon Housing Construction

The gover nme nstavaiklblesoglyfor the/purchasaraw buildunits. In this way,

the government attempts to ensure the policy results in a supply response by developers. In
order to test whether this is the case, we estimate the effect of differences in the intensity of the
policy on construction activity. Again, we use a differeme@liscontinuities specification. This
exercise is conducted by aggregatiegv buildcounts at the ward level for evanonth As in

the exercise for prices, we first provideaghs of the differences imew buildng activity at
different distances from the boundary. Next, we estimate:

0 Qwod NaQ f O 1 Po T O0OQI O EXD - (8)
whereQndexes wardsd indexesmonths,and y indexes yearsThe dependent variable is
now( Q@ 6 "Qa& Which can represent either the numbenei buildtransactions in war
and periodd, or a dummy taking value 1 if there are aeyv buildsales in wardand period.
The ariable' 0@ is a dummy taking value 1 in the region with a more genefitBipolicy

(i.e. inside the GLAboundaryor on the English side of the English/Welsh bojdsdter the
difference in policy ariseS he variable is lagged by twelve montiesaccount for thdikely

7In an alternative specification, we omit the postcode fixed effects and control flexibly for distance to the
boundary by estimatindifferent linear termén the distance, specified separatetyeither side.
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delayed response of construction to the policy sh®eke include a set of ward fixed effects,
represented by and timefixed effects) .1° & is a set of controls including housing
characteristicirom EPC dataas wellas neighborhood characteristics (from the 2011 Census)
interacted with year dummiefn addition to controlling foward fixed effects, we include
distance to boundary interacted with year dummiestounfor potential time varyinghocks

that differ spatiallyln all specifications weluste standard errors at tlveardlevel to account

for potential spatial correlatioMVe estimate our specification usingservations within 5km

of the boundary in the case of the London GLA, ankii@ the case of thEnglishiWelsh
border

Our parameter of interestfis measuring the effect of differences in the intensitiAtl8 on

new construction. Because the differences in intensity are not the same across the
English/Welshborderand across the GLA boundary, we will obtain separate estimate for these
two exercises.

3.33Helppobuy and Devel opersd Financi al Perfor mai

As shown in Proposition 2 abowbgincrease in demand for new build housinguced by
help to buy may have an impact on the financial performance of firms participating in the
design, planning and building odsidential unitsOn the first place, the policy should induce
an increase in revenue of existing developeidoreover, barriers to entrand imperfect
competition in the housing production and land markets imply the policy could also translate
into increases in profits. This last point, however, depends on whether the increase in revenues
is neutralized by an increase in the costs of kfitel the policy is implemented. Uncovering
how HtB affected the performance of developers can therdatteetify some of the
beneficiarief this policy.
To study this empirically, we usmir developedataset, covering4 large British developers
and construction companie3his dataset idadesi nf or mat i on of Ildevelo
performance and, cruciallydataon the participation of these firms in HtB. Wse this dataset
to compare how the changetime performance of firms before and after 20/&ried with their
participation inthe schemeFor this purpose, we estimate a fixed effect model specified as:

WH QI Qe adk O 0ed | 1 - (9)
"OQF Q1 Q¢ i G dst an Gndicator ofvarious measures ofinancial performance for
developer(n yearo. We look at turnove(i.e. total revenues), gross profits, net profits before
taxesthe difference between gross and net proditel salary cost of employed#$e latter two
variables are crude proxy measures for the pay packages of the senior mana@é@néena
measu e of the devel oper 6sWepsertwoiditfereptaefimitions ofi n t h
this variable depending on the information available and therefore conduct the analysis on two
separate samples. Our intensity sample consists @&Qklevelopers fowhich we know the
fraction of the units produced that were sold under the HtB scheme. We average this figure over

18 As a robustness check, we estimate a conbeamgous specification. Construction lags in the UK tend to be
long by international standards, often in excess of 12 months.

19We also provide estimates obtained controlling flexibly for distance to the boundary, omitting ward fixed effects.
20The increaed supply could in principle by taken up exclusively by new entrants. Yet the presence of economies
of scale in housing production and the learning curve required to navigate the British planning system mean the
volume of new entrants will probably be yemall.
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time to obtain a timénvariant average fraction of units by developer. Our second definition of
"O@ is based on the registry of develop@ regional HtB offices across the country. In this
case, the variable is a dummy taking value 1 if the developer is included in the registry. The
information on registrations is available across a larger group of fowge can estimate this
specifiation forour larger differencem-differences sample & developers. Variablg & d

is a variable taking value 1 aftt912 Finally,| is a developer fixe@ffect and represents

a set of year dummies.

Estimates of will measure the impact of the policy of firms and revenues under the
assumption that unobservables are uncorrelated witiO® 0 éd conditional on
individual and year effects. Because firms actively-seléct into the program, the idéying
assumption requires that the difference in performance between firms thstlgetfinto the
scheme andhosethat do not is fixed over time. In other wordg assumether shocks to
performance in the 2012018 period are uncorrelated with pragr participation.

3.3.4. BunchingAnalysis

The EnglistHtB policy is only available for properties purchased under 600,000 GBP. We can
use this threshold to study bunching of property sales close to this price level. In doing so, we
apply some of the methods recently developed in Ckétty (2011), Kleven (2016) anBest

and Kleven (2017). The purpose of this analysis isfoa. First, it allows us tatest whether

HtB induced a change in tiigpeof properties supplied by developers. In additeobunching
analysis provides aalternaive method to study the effect of the policy on building volumes.

We first document that indeed there is substantial bunching &60®&000 price threshold.
Next, we construct a counterfactypaice distributionfor new builds using information on sales
excluding the region around the bunching thresholds. Following Kleven (2016), we estimate
this counterfactual distribution by calculating the numbene# buildtransactions in 5000
GBP bins and usintpese to estimate:

Y B B.”p—Na - (20

wheredindexes price bins angindexes time. The dependent variablemeasures the number

of new build transaction in birtat timeo. The first two sumgprovide anestimate of the
counterfactual price distribution. The first sum ishad-degree polynomial othe distance
between price bih and the cutoffof £600,000 The second sum estimates fixeffiects for

round numbers with = representing the set of natural numbers and

v Tt Tprot Tthg @ Tthe T T Trepresenting a set of round numbers. We estimate this equation
with data for new build transactions in England taking place after April of 2013 (the
introducticn of HtB in England). We then obtain differences between this estimated
counterfactual distribution and the observed distribution of prices to estimate bunching effects
induced byHtB.

The difference between the size of the spike just under the threstltie gap just after the
threshold can be used to estimate the size of the local effeitBain new buildng activity.

This can be driven by changes in the types of properties sold after accounting for local shifting
in prices induced by the policy.

3.4. Main Results
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34. 1.Visual Evidence of Boundary Discontinuity

We first provide a series of graphs illustrating the main results in our pagere7 represents
thepricesfor newly built unitsatdifferent distances froine GLA boundaryPositive distances
correspond to locations inside the GLA, and negative distances to locations outside of this area.
Circles depict the mean value of new builslis prices for 508meterwide distancdinswith

the size ofeachcircle beingproportiond to the number of observations irathbin. Lines in
both panels represent fitted values frgithorder polynomiad estimated separately on each side
of the boundary Gray bandsiroundthemrepresent 95% confidence inters&l Panet A and

B illustrate reslis beforeand afterthe introduction ofLondonHtB, respectivelyComparing
both panels we find thata discontinuity in prices at the boundaeynergesafter the
implementation of Londan BItB. We interpret this asvidence thatdifferences in theize of
available equity loans at the boundary led gmificant and positiveffect on the price of
newly built propertieswvithin London We test this formally in section 3.4.2.

Figure8illustratesour resultgor thenew buildprice effectatthe EnglisrtWWelshborder Circles
depict the mean value of haysrices for 1006meterwide distancdins As abovesolid lines
represent P degree polynomials estimated on both sides of the bours@émythis case,
however, ve donot observe aspatial discontinuity of housgrices in eitherPanel Aor B.
Hence, the difference in the scheme at the bdrdbe eligibility price thrghold is twice as
large in England as in Waléglid not generate an appreciable differences in new buddsr

We conduct a similar exercise looking at changes in construction volumes at these boundaries
before and after the corresponding changes in R&Bultsare illustrated irFigures 9 and10.
Theformer showsonstructionas measured by new build sales ribar GLA boundarywith

PanelsA and Bcorresponding to the perisgrior and post implementation @bndonHtB,
respectivelyWe do notfind a spatial discontinuityn homebuildingat the London boundaig

either periodFigure 10 shows results foEnglishWelsh torderbefore and after the English

HtB policy wasimplementedIn this casewe find a cleadiscontinuityemerging in Panel B
indicatingmore buildingtook placeon the English side of the boundary aftee policy was
introduced

Finally, we conduct a placebo experiment using properties sold arouGdethier Manchester
boundary to test whether any spatial discontinuities in prices emerge after the introduction of
London HtB in 2016. Note that the imigty of the policy is identical inside and outside the
Manchester boundary. Results are provided in Figure A4 in the Appendix. As expected, we
observe no discontinuity in prices at the boundary before or after the London HtB policy was
put in place.

Overdl, thesegraphsindicate that more generous versions of the policy triggered a price
response in the supply inelastic areas around London. Conversely, the policy generated a
guantity response in thelatively supply elastic areamoundthe English/Welshborder This

is in linewith theintuition thatprice or quantity responsés shifts in demand depend on the

21 We report 2¢ degree polynomials in these figures because they yield a lower Akaike Information Criterion
statistic than % degree polynomials. AppendBigure A2 reports results when using linear equations on either
side of the threshold.

22 pAppendixFigure A3 reports results when using a linear polynomial.
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shape of the supply curve, as illustrated in therdtgcal framework provided ine€stion 2.2
In the following two sections, we present redudauin estimates for the magnitudes of these
effects.

34.2. Effect ofHtB on House Prices

Table4 summarizes the results from estimating equat®mging the sample dfansactions
of new build properties within 5 kilometers from the GLA boundBriferent sets of covariates
are includedsequentiallyfrom columrs 1 to 5 Column 1 controls fortime effectsand
independent linear terms distance okachproperty tothe GLA boundary. Column 2ddsa
vector of housing characteristics such as total floor area, type of the property, tenure of the
property. Column 3 addpostode fixed effects. In column 4 we include neighbourhood
characteristics from the census interacted with year efféicially, in column5, we allowfor
heterogeneouspatialprice trends by controlling fanteractions betweedistance from the
GLA boundaryand year dummnes Our preferred specifications acentrolling for property
characteristicsThe standard errors in all specifications are cluster¢degiostcode level to
allow for a degree of spatial correlation in the error term.

The resuing estimateshow that Londod s  plalicB increasd newly built house prices
insidethe GLA by between4.5% and6.4% depending on the specificationith 4 out of 5
estimatesbeing significant atthe 1% level. The average property prida this sample is
£394,703 sothis finding suggests that homebuyers are pay2@g3®3more to buy newlypuilt
properties insidéhe GLA because of.ondon HtB In Section3.7, we compare this effect to
that which would result from the implicit interest subsidy provided by the equity loan granted
by thescheme

Table5 summarizes the results from estimating equdfidfor the sample of properties around
the English/Welsh brder Again, we successively include additional controls from columns 1
to 5 Once we control for postcode fixed effects, we observe no significant effect of the policy
on the price of nevbuild sales. The point estimates in columns 3 to 5 are positiventall,
ranging between T.and 25%, and not statistically significanwith p-values above 37 in all

these specifications

These estimates confirm the results reported igtaghical analysis provided ire&ion 3.4.2
and are also in line with the predictions highlighted in our theoretical framewsrkand
supply isrelatively inelasticnear theGLA boundary the shift in demandnduced byHtB is
capitalized into pricedNear the English/Welsh bordevhere developable land is available, the
response is more likely to happen in quantiteker than pricedNaturally, this hypothesis
testablewe estimatehe effect oHtB on housing supplyn the next section.

3.4.3. Effect ofHtB on HousingConstruction

Table6 summarizes the results from estimating equai@hor the sampleincluding all wards

within 5 kilometersof the GLA boundaryWe define the podtitB periodas extendindgrom
February2017 toDecember2018,i startingone yearafter the implementaton ot ond on 6 s
HtB 1 to allow for a oneyear construction lag-rom Tables, we observe that Londd+itB did

not have a significant effect eithen construction volumes @n the probability that any newly

built property was sold in a war@oefficients are insignificant and smallatl specifications,
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indicatingthattheincrease in the size of available equity loans at the boumnitthnotlead to
an increase in housing supply

In Table7, we provide estimates of equati@¢8) for wards aroundhe English/Welshborder

As above, the pogteatment period is defined as starting one year after the introduction of the
English HtB.We find asignificant and positive effect ¢1tB on housing constructiom all
specifications Our estimges that the higher eligibility threshold in the English dise ofv the
boundaryincreasd the number ohew buildtransactions at each ward by#Pon average, and

the propensity forany new build construction at each ward By83%6. Theseresults are
consistent withthe predictions from our theoretical framework indicating HtB will have
differential effectan London and the areas around Wadss consequence of differences in
supplyconditionsin both areas.

3.4.4. Effect of HtB on Financial Performance of Developers

Our findings in previous sections indicate that HiBreased demand, translating into higher
housing prices or building output. How did this affect the financial performance of residential
developers? Tabl8 presents our estimates for the effect of the scheme on revenues, gross
profits and net profits liere taxes, obtained fromdeeveloper panel as detailed iacBon 33.3.

Panel A presents estimates of the effects for our continuous measure of HtB partiogiation

our intensity sample The first column shows a 1 percentggént increase in the fcéion of

HtB properties supplied kyydeveloper leads to a 1.1% increase in revenues. The effect is large
and significant. The estimates for gross profits and net profits, displayed in columns 2 and 3 are
even larger, indicating that changes in césesg. costs of acquiring lariddid not neutralize

the changes in revenue. Hence, these estimates suggest that the policy improved the
performance of residential developef$ie estimate in column 4 measures the effect of the
policy on operating and intest expenses, obtained by taking the difference between gross and
net profits. The effect is positive and significant for both samples.

Panel B ofTable8 shows estimates using our larger differeAcedifferences sanip, where
participation in HtBis measured using @ummy variable taking value 1 if the developer is
registered with one of the regional HtB offices in the country. Participation in the program
appears to increase revenues substantially, with program participants obtaining0%ver
higher revenues than ngarticipants’® Again, the coefficients for gross and net profits are
even largerThe estimate in column 4 &anel B tells us that operating plus interest expenses
of companies registered with the program increased®%y rélative b the control group. The
policy is unlikely to have had an impact of financing costs, so we interpret this as suggestive
evidence that the schenadfectedthe operating costs of the developers, possibly including
management costs.

In Figurell, we displayyearly average profitadjusted foiindividual company fixeeeffects
for the HtB and nofHtB groups of developers before and after the policy. Therpnels are
reasonably parallel, and we observe a divergence after 2013, with substantial growth for
devebpers registered for HtB. These results reinforce the notion that developers improved their

23 The coefficient is 049, so we can write the proportional difference in revenues is Q%  p.
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financial performance as a resultktB. An additional implication is that, on the supply side
of the residential market, the benefits of the scheme did not §asesety to land owners.

Some caution is warranted when interpreting these findings. Both the intensity and difference
in-difference samples udeto produce the estimates iralile 8 cover a small number of
relatively large developers aage only partialy representative of the population. In addition,
there are substantial observable differences in characteristics between the developers self
selecting into the scheme and other developers in the sdfoplexample, luxury developers
typically fall in the control group, as they will nobrmally be registered with HtBOur
estimates can be interpreted causally only if we consider that these differences have a time
invariant influence on performance. Urtiinately, lack of detailed informatn on the location

of developesdassets prevesiis from deploying the spatial techniques used iraoatysis of

price and construction effects.

35. Additional Results
3.5.1 BunchingEffect

The EnglishHtB program led to significant bunching sélesright below theprice threshold.
Figure 12 shows two histograms of new builcequencies foprices between £550,000 and
£650,000. The lefpanel represents properties sold inpleeiod fromJanuary2012 to March
2013, before the implementationttB in England. The righpanel corresponds &histogram
for properties sold betweékpril 2013andDecembef018, afterHtB was introduced. We can
observeahere is asubstantiaincrease in theamount of bunching in the price distribution of new
buildsjust below £600,000etween both periods

One issue to take into account when identifyingdbgree of bunching at that price level

given by rounenumberbunching. As shown in Figure 12, there was already some bunching at
the 600,00 thresholds before the policy was in place. To deal with this initial fedwahching

we first use the total number of sales to normalize for a baseline level of-maorizer
bunching. In Appendix Figure Alve firstgroupsalesnto £10,000price binsand then plothe
evolution of thefraction of new builds over total salés eachbin from 2012 to 2018. The

black line represents the price bin of interest, £590,000 to £600,000. Grey lines correspond to
the other bins between £510,080d£700,000We can se¢hat a gap betwednlack line and

the grey linesappears in 2013 andidens substantially from 2015, implying a significant
amount of bunching of new builds at £600,0f€r this yearafter accounting for round
number bunching in thprice distributionof all sales Figure A6 shows the fraction of new
builds over total salefor £5000price binsaveraged ovethe period between April 2013 and
December 2018Horizontal dashed lines represent averages above and below the £600,000
threshold. Wealsoobserve significant bunching at £600,000.

FigureA7 illustrates the difference between the observed density of property transactions and
our estimated counterfactual density arounde@0knotch?* The counterfactual distribution

is obtained by ®timating equation 10We observe substantial bunching below ¢beoff of
£600,000 and a large hole in the distribution abovetteff. Using our counterfactual price
distribution,we estimatettereare2,033more transactions for properties valusshi £590,000

24 See Section 3.3.3 for details on the estimation of this counterfactual density.
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to £600,00@&nd982lesstransactions for properties valued from £600,000 to £63¢;0D@ese
estimates suggest thbtB leads to a significant shift in housing construction away from
properties above the price threshativards properties below the threshdlde relate this to
changes in the size of built units in the ngsttion.

Figures A8andA9 indicatethat WelshHtB programalsoled to significant bunching of sales
right below the priceeorresponding £300,00Bireshold. Figure A8 plots histograms othe
Welsh new build price distribution between £50,000 and 850,000 before and after the
introduction of the Welsh version of the scheridée can observe aew buildsbetween
£250,000 and 800,000postthe implementation of Welsh HtBigure A9 shows the fraction

of new builds over total salésr £5000price bins. Horizontatlashed lines represent averages
above and below the380,000 threshold. Walsoobserve significant bunching a8@,000.

Thefact that bunching is also obseniedVales is important becausshows that th&00,000
price threshold is inducing a chanigemarket outcomes, andlacal increase in demandk
thereforemotivateshestrategyused to measupice and quatity effectsat the Welsh border.

35.2. SizeEffect

We canalsoapplya differencein-discontinuites design to estimate the effect idtB on the

size ofnewly builthousing units. Tab&B2 to B5S summarizeheresults. Weuse data on the
size of new build transactionglose tothe GLA boundary andEnglish/Welshborder
respectively, using thestimationsamplegdiscussed irsection 3.3.1We allow for a delayed
response of one yeao that thegpostHtB period starts from April 2014t the English/Welsh
border andfrom February 2017 at the GLA boundarwe include additional variables
sequentiallyfrom columrs 1 to 5.0nly the coefficients and standard errors for the key treatment
estimate®f HtB are reported.

Table B2 estimates negative but imsfgcant effects of the London HtBcheme on new build
size. When we restrict the sample to properties under £600,000, we da fiedative,
marginallysignificant andhonnegligibleeffed on size Accodring to results ifable B3the

size of newy built housing unitanside GLAby 3.1% than just outside the regiomogether

with the results for bunchindor England, this suggests that developers adjusted the
characteristics of properties to mélee HtB conditionsTables B4 andB5 reportestimatef

the size effect at the English/Welsh bordemwe observeoverwhelmingly negative but
statisticallyinsignificant results

3.5.3. Credit Supply Effect

We canusemortgage lendingata from UK Finance to measuhe effects othe LondorHtB
on mortgageoriginationinsidethe GLA boundary UK Finance data covers mortgdgeding
within UK postcode sectefrom Q2 2013until Q2 2018 Once gain,we explore a difference

25These numbers amount, respectively, to 10.4% and 5% of all sales in the ££660000 range.
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in-discontinuites designusingpostcode sectors within 5 kilometers froine GLA boundary.
Appendix Table B6 reports our resultsAll the estimatedcoefficientssuggest thd.ondon
version of the schemdid not translate into a differential increasemortgage lendingThe
estimated coefficients are negatamed small, ranging fom 0.14 to 0.16andare statistically
insignificant

3.6. Robustness Checks

3.6.1. Robustness Bfice Effects

We conduct battery of checks to evaluate the robustness of the findings on the effdwe
scheme on price®ur first set of checkseproducs resultsusingdifferent bandwidths around
the London boundary and the Welsh bordeesults with alternative bandwidths for each
exercise are reported in tables B7 and B8, respectively, and repotistargial difference in
estimated effects.

We alsoconduct a complementaanalysis tdest whether displacement of demand across the
boundaryresult in biasedestimates® To the extent thathe policy inducesshortdistance
sortingof this type demand for housing may fall just outside the Ghdundary, implying that

our control group is in fact negatively treatdchis would lead us toverestimate the price
effect. To address this concern, weproduce our analysis for price changes at thedaon
boundary bysequentially droping the transactions closest to the boundary from our baseline
model; first we drop transactions within 0.5km on each side of the boundary, then within 1km
and finallywithin 1.5km.If displacement is localized, elxdling these observations mayuee

the bias generated by shifting demahdble B10estimates for these sample restrictiohise
estimated coefficients are all statistically significant positive, ranging from %10 7.7%.
Reassuringly, the estimated coefficients do not drop in magnitude but in fact somewhat
increase. This is indicating that shdistance sorting of homebuyers along the G@dundary

is highly unlikely to inflate our &seline estimates of the price effect.

Lastly, we conduct a placebo cheaging the boundary déreater ManchesteNo specific
scheme was put in place in this areathsoeligibility conditions and the maximum size of the
loan are continues at thistndary Estimates for this placebo test aeported in Table Band
indicate no statistically significant price effect, as expected

3.6.3. Robustness @GonstructionEffects
Our construction estimates allow for a eyear construction lagn Tables B1 and BL2 we

replicate theesultsreported in Tables 6 andugingcontanporaneous construction effects (i.e.,
the posttreatmenperiodis defined as the implementation date of the polidgain, we find
thatHtB does not have a significant impact on housing constructitme&LA boundary but
increases construction significantlythe English/Welsh bordeWe also find no significant
contemporaneousonstruction effector Greater Manchester, our placebo diEable B13).

261t is in principle plausible that credibnstrainechouseholds would soiito neighborhoods with more lax
credit conditionsThis wouldlead to a violation of the stable unit treatment value assumption implicit in our
strategy.
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3.6.4.Difference in timing of implementation at the English/Welsh border

The English version of HtB was implemented 9 monttefore the Welsh versiorwas
introduced Thus,the estimated effects obtained for the Welsh bordereto be interpreted as
weighted averageof theimpact of thedifferenceeligibility conditions of HtB at the boundary
(i.e., the fact that the price threshold on the English side of the border is twice that as in Wales)
anddifferences arising from the timingf implementationn both locationsTo cleanlyidentify

the effect of the diffieent eligibility conditions we drop observations between Apaihd
DecembeR013(i.e., the time period with only English HtB) for our price estimates. The pre
periodgoes fromJanuary 2018 March 2013 and the post period is January 20Detember
2018The associated estimates the effect orpricesare reported in Appendix TablelBand
continue to be statistically insignificant at all conventional levBlesults for construction are
reported in AppendiXable 15 andnhdicate a positive ahsignificant effect of the difference in
eligibility conditions on transaction volumes, similar to the one reported in Table

3.7. Backof-the-Envelope @lculation ofPrice Effect

In our empirical analysis, we estimated the effect on the price of new build homes of the
additional20% interest free equity loanside versus outside the GLAur preferred estimate
in Table 4 (column S3uggests that this effect amositu 6%.

To examine whether the additional subsidy is partially, fully or overcapitalized into house
prices, ve nextcompare this estimated effectdo 6t heor et i cal 6 present
subsidy derived from simple backof-the-envelope calculation.

To do so, we compare the present value of a 20% interesHfBequity loan (i.e., the
difference in the subsidy between inside and outside the GLA) to a 20%tBdt0-year fixed

rate mortgageWe assume that thiaterest rate for this latter product is 2.74#e amount
charged in June 20%3

The HtB mortgagen contrastyuaranteeso interest for the first 5 years of the mortgdite
After that, the interest rate is 1.75%(1 + (1%-+Retail Rices Index RPI)) We assume the RPI
grows steadily at the ratf May 2018 (3.3%). We discount the difference in the mortgage
paymentsetween the two producis each year by 1.41%he UK 10year gilt yieldin May
2018.

We assume that both, the HtBnd the nofHtB-borrower repay their respective mortgages
after 10 years. While for the nétitB borrower, only the purchase price has relevance, the HtB
borrower needs to repay the 20% equity loan based on the market value of the property. We
assume that house prices over ghesiod grow by 1% annually. This rather low assumption
takes into accourthe facts that house price growth has stalled in 2019 and the outlook is very
uncertain due to Brexit.

We then calculate the present valdieh® difference betweethe two mortgage producté/e
obtain a present value of the additional kibsidy of 1.6% ofhe houseprice (see Tabld316
for details).The fact thathis is under one third of tharice effect we find suggestshat the
HtB-subsidy is stronglyovercaitalizedinto house prices his is eminently plausible because

27 Seehttps://www.statista.com/statistics/38630Lalkeragemortgageinterestrates/
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a HtB mortgagedoes not only represeatmortgagenterestsubsidy that, in a supply inelastic
market such as the GLA, can be expected tdky 6 capitalized into house prices. It afso
ard cruciallyd relaxes credit constraints of firBine buyers, leading to a strong increase in
demand for starter homes. This sholuldtherincrease prices of such homes in price inelastic
markets.

4. Discussion andConclusions

In 2013 the UK government announced B schemewhich provide different forms of

assistance to households aiming to byyaperty as owneoccupiers We exploit differences

in the intensity of implementation adhep ol i cy 6 s e g u actogs tw regional s c hen
boundaries to estimate the effecttbé policy on the price of newy built homes and on
construction volumesWe estimate different effects depending on the boundary under
consideration. In the case of t& A, we find that the more generousrndonHtB program

led to higher new build prices bhadno discernibleeffect on construction volumeBoth of

these effects ar@rguablycontrary to thg o | iobjgctiveswhich are to improve affordability

and promote new construction

The estimated &cts of the policy are more encouraging in the relatively su@lplstic markest
around theEnglishWelsh torder, with no significant effect on prices and a substantial and
statistically significant effect ononstruction activityYet, the housingaffordability crisisin
theUK tendsto bemost severa the supply inelastic markets of the South East especially

in the GLA

Our findings suggest that HtB has stimulated housing constructiohie 6 wr ong ar eas
it has stimulated constrtion in areas wherglanning constraints are lesgid and it is

therefore comparably easy to build, not in areashere productivity and employment
concerration are highestnd new housing is most need@this is consistent with observed

patternan theintensity ofHtB-construction acros&ngland and Wales (see Appendix Figure

A11): Thepolicy hasled to the construction of housing outside of the green belt areas of the

most productive agglomerations in the UK (London, Oxford and Cambridge). Thising in |

with other stylized facts that suggest that workers increasingly comexgtssivelylong

distances through green belts to get from their place of residence to their work place.

Contrary to the policybds tit |l efceditcdBstramed not
householdsn themostunaffordable areasf the country There are two reasons for thi&rst,

the policy pushed up house pricggreasng housing costsather than housing consumption

in square meter©nly developers or land ownensot new buyersbenefited from the policy

induced price increase$he price effectimits substantiallythe impact of the policy othe
affordability conditionsfaced bycredit constrained househol@&econd, the design of thé &

is such thathose borrowers who took advantage of the scheme to gain access to the owner
occupied housing ladder, unlike existing homeowners, do not participate in the sanme way
future capital gains. This is becauaethe time of sale, they havepay back the equity loan

at market valuelf the price increases, so does the amount that the borrower owes the
governmentUltimately, HBar guabl y di d Il ittle to 6hel pd yo
in unaffordable areas.
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So who benefited from HtBf not the credit constrained households in the most unaffordable
areas1andowners in supply constrained ar@asluding developers who held land in those
areas prior to t hearepkely bereficiares. Morgovere camalysisaft i o n)
the financial performance of developarglicates thatthe developerdenefited to. Our

findings reveal that HtBhcreased revenues, profits asgkerating expenses of those developers
intensively engaged in the HtB busineBBis suggestthat HtBnot onlyhad limited effects on
affordability butmay havealsoled to unwantedegressivalistributional effects.
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TABLES

Table 1:

Equity Loan Scheme in Different Regions in UK (applies to new build only)
Region Introductiondate House value up to  Loan from government
England April 2013 £600,000 Up to 20%
London February 2016 £600,000 Up to 40%
Wales January 2014 £300,000 Up to 20%
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Table 2

Descriptive Statistics: Regression Sample

Observations Mean SD Max Min
Panel A: London, priceffect
House price 32127 394703.1 290817.7 7850000 27720
HtB treatment 32127 0.26 0.44 1 0
Inside GLA 32127 0.6 0.49 1 0
Post London HtB 32127 0.45 0.5 1 0
Total floor area 32127 87.27 49.77 797.5 0
Terrace 32127 0.18 0.38 1 0
Flat 32127 0.65 0.48 1 0
Detached 32127 0.08 0.27 1 0
Semidetached 32127 0.09 0.29 1 0
Leasehold 32127 0.67 0.47 1 0
Energy consumption 32127 98.47 67.49 1038 -124
Fireplace 32127 0.12 0.33 1 0
CO2 emissions 32127 1.4 1.08 36.9 -1.8
Distance to boundary 32127 2492.09 1392.62 4999.27 4.75
Panel B: English/Welsh border, price effect
House price 8471 234201.7 111031.9 1550000 16260
HtB treatment 8471 0.48 0.5 1 0
Inside GLA 8471 0.47 0.5 1 0
Post English HtB 8471 0.88 0.33 1 0
Total floor area 8471 102.21 41.63 575 0
Terrace 8471 0.18 0.39 1 0
Flat 8471 0.13 0.34 1 0
Detached 8471 0.49 0.5 1 0
Semidetached 8471 0.2 0.4 1 0
Leasehold 8471 0.27 0.44 1 0
Energy consumption 8471 102.33 42.7 1076 -19
Fireplace 8471 0.11 0.31 1 0
CO2 emissions 8471 1.84 1.23 61 -0.2
Distance to boundary 8471 4899.43 2765.6 9980.05 11.18

Panel C: London, construction effect (wdedel sample)

Number of units constructed 33684 0.95 3.68 87 0
Any new build in ward, by mon 33684 0.22 0.41 1 0
HtB Treatment 33684 0.13 0.33 1 0
Inside GLA 33684 0.54 0.5 1 0
Post London HtB 33684 0.27 0.45 1 0
Distance to boundary 33684 2775.04 1630.83 9214. 1867
Panel D: English/Welsh border, construction effect (Wavel sample)

Number of units constructed 16380 0.52 1.81 73 0
Any new build in ward, by mon 16380 0.18 0.39 1 0
HtB treatment 16380 0.27 0.44 1 0
In Wales 16380 0.6 0.49 1 0
Post HtB in England 16380 0.68 0.47 1 0
Distance to boundary 16380 5420.1 3139.91 14592.72 324.18
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Table 3:
Supply Constraints Measures and Implied P4icarnings Elasticities

Region English/Welsh GLA GreaterManchestel
border boundary boundary
Share of land in green belts 3.77% 66.5% 526%
Average refusalate 19792008 272% 35.6% 25.1%
Average share of developed land 6.3% 276% 18.2%
Average elevation range 476.0 143.9 382.3
Implied priceearning elasticity (OLS) 0.252 0.403 0.284
Implied priceearning elasticity (1V) 0.127 0.205 0.164

Notes: The efusal rate, share developed land and elevation range are weightedsbyfdbearea ofthe Local
Planning Authority. Data @ refusal rats, share developed land and elevation range come from Hilbel
Vermeulen (2016)The geen belt shapéile comes fromthe Ministry of Housing, Communities and Loci
Government.

Table4:

Price Effect at GLA Boundary
Specifications (2) (2) (3) 4) (5)
HtB U 0.1613" 0.0712" 0.0446 0.0644" 0.0618"

(0.0423) (0.0261) (0.0245) (0.0211) (0.0211)
Yearmonthfixed Yes Yes Yes Yes Yes
effects
Distance tdooundary Yes Yes Yes Yes Yes
on each side
Housingcontrols? No Yes Yes Yes Yes
Postcodd-Es No No Yes Yes Yes
Censuwariables by No No No Yes Yes
year®
Distanceby year No No No No Yes
N 32127 32127 32127 32127 32127
R? 0.0906 0.6232 0.9187 0.9191 0.9192

Notes: Y HtB captures the difference between the 40% and the 20% equity loan threshold (inside
outside GLA).2 Housing controls include total floor area, dwelling type, the tenure of properties,
whether the property has a fireplace, energy consumption aﬁlddhéljmption.?’) Neighborhood
controls (from the 2011 Census) dine percentage of (1) married residemtd ) residents with level
4 and above educational qualificatiatswvard level. Standard errors are clustered at ward level.
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Table5:
Price Effect aEnglish/Welsh Border

Specifications Q) (2) 3) (4) (5)
HtB Y 0.1483 0.0869 0.0168 0.0239 0.0248
(0.0863) (0.0532) (0.0265) (0.0292) (0.0277)
Yearmonthfixed Yes Yes Yes Yes Yes
effects
Distance tdooundary Yes Yes Yes Yes Yes
on each side
Housingcontrols? No Yes Yes Yes Yes
Postcodd-Es No No Yes Yes Yes
Censuwariables by No No No Yes Yes
year®
Distanceby year No No No No Yes
N 8471 8471 8471 8471 8471
R? 0.1013 0.6745 0.9224  0.9229 0.9230

Notes: ¥ HtB captures the difference between the £600k and the £300ktpresghold (English vs.
Welsh side of borderf) Housing controls include total floor area, dwelling type, the tenure of
properties, whether the property has a fireplace, energy consumption aedr@Omption?
Neighborhood controls (from the 2011 Census)tlaeegpercentage of (1) married residents and (2)
residents with levedt and above educational qualificaticaatsvard level. Standard errors are clustere:
ward level.
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Table®6:
Construction Effect at GLBoundary

Dependent Variable: #New builds Dummy

Specifications (1) (2) 3) 4) 5) (6) (7) (8)

HtB v 0.1683 0.1683 0.2759 0.2528 0.0203 0.0203 0.0219 0.0225
(0.2071) (0.2083) (0.2509) (0.2444) | (0.0251) (0.0252) (0.0261) (0.0260)

Yearmonthfixed Yes Yes Yes Yes Yes Yes Yes Yes

effects

Distance tdboundary  Yes Yes Yes Yes Yes Yes Yes Yes

on each side

Wardfixed effects No Yes Yes Yes No Yes Yes Yes

Censuwariables by No No Yes Yes No No Yes Yes

year?

Distanceby year No No No Yes No No No Yes

N 33684 33684 33684 33684 33684 33684 33684 33684

R? 0.0109 0.1736 0.1746 0.1751 0.0137 0.1893 0.1905 0.1909

Note: Y HtB captures the difference between the 40% and the 20% equity loan threshold (inside vs. outsideNgighborhoodccontrols (from
the 2011 Census) atlge percentage of (1) married residents and (2) residents witilewel above educational qualificati@isvard level. Standar:
errors are clustered at ward level.
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Construction Effect aEnglish/Welsh Border

Table7:

Dependent Variable: #New builds Dummy

Specifications (1) (2) 3) 4) 5) (6) (7) (8)

HtB v 0.4136" 0.4136° 0.3932" 0.4187" | 0.0837 0.0837° 0.0761 0.0783
(0.1387) (0.1395) (0.1291) (0.1266) | (0.0335) (0.0336) (0.0328) (0.0325)

Yearmonthfixed Yes Yes Yes Yes Yes Yes Yes Yes

effects

Distance tdboundary  Yes Yes Yes Yes Yes Yes Yes Yes

on each side

Wardfixed effects No Yes Yes Yes No Yes Yes Yes

Censuwariables by No No Yes Yes No No Yes Yes

year?

Distanceby year No No No Yes No No No Yes

N 16380 16380 16380 16380 16380 16380 16380 16380

R? 0.0243 0.2544 0.2625 0.2638 0.0243 0.2502 0.2534 0.2546

Note: Y HtB captures the difference between the £600k and the £300ktpréshold (English vs. Welsh side of bordérNeighborhood controls
(from the 2011 Census) attee percentage of (1) married residents and (2) residents witkdleral above educationalalificationsat ward level.
Standard errors are clustered at ward level.
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Table8:
Effects orFinancial Performance of Developers

Specifications (1) (2) (3) (4) (5)

Dependent Ln(turnover)  Ln(gross  Ln(netprofit  Ln(r (2)- Ln(cost of

Variable profit) before tax) (3) employees)
Panel A:HtB intensity sample

HtB intensity 1.1200° 1.4607 2.4509 0.8786" 0.9383"

x Post) (0.4168) (0.6219) (1.4252) (0.3222) (0.2875)

N 193 193 193 193 193

R? 0.9732 0.9651 0.8625 0.9059 0.9875

Panel B:DID sample

HtB dummy 0.4863" 0.6781" 1.5559™ 0.3045" 0.4143"

x Pos? (0.1510) (0.1900) (0.5577) (0.0889) (0.1346)

N 499 499 499 499 499

R? 0.9755 0.9733 0.8942 0.9458 0.9872

Year FEs Yes Yes Yes Yes Yes

DeveloperFEs Yes Yes Yes Yes Yes

Note: V) HtB intensity is defined as they&ar average ratio of HtBompletions relative to all completiorfsHtB
dummy equals to one if a developer is involved in HtB busir&ssidard errors are clusterediavelopetevel.
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FIGURES
Fig. 1
New Builds near the Greater LondontAority Boundary

N

A

Note Solid blackline represents the boundary of the Greater London Authority (GLA). Each
of the black dots represemtew build sal¢aking place during our sample periodhimn 5km
of the boundary.

Fig. 2
New Builds neaEnglish/WelstBorder

P S

Note: Solid black line represents tﬁé'boundafyhexEninshWelsh borderEach of the black
dots represent a new build sale taking pldweng our sample period within 10km of the
boundary.
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Fig. 3:
House Price Indeat GLA boundary
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Fig. 4:
House Price Indeat English/Welsh Border
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33



Fig. 5:
New Buildingat GLA Boundary
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Fig. 6:
New Buildingat English/Welsh Border
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Fig. 7:
BoundaryDiscontinuity Design: Price Effect at GLA Boundary

Panel B: After GLA Help to Buy

Panel A: Before GLA Help to Buy
February 2016 to December 2018, 2nd order

January 2012 to January 2016, 2nd order
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Note: New build prices close to the London bounddPgsitive distance: transactions inside GLA; Negative
distance: transactions outside GL@ircles represent averages taken within 0.5km itk thediameter of each

circle corresponding to the number of sales in that bin. Lines correspond to second degree polynomials estimates
separately on each side of the boundary. Shaded areas correspond to fdéhaammtervals around those lines.

Fig. 8:
Boundary Discontinuity Design: Price Effect BhglishWelsh Brder

Panel B: After Help to Buy

Panel A: Befare Help to Buy
January 2014 to December 2018, 2nd order

January 2012 to March 2013, 2nd order
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Note:New build prices close to the Welsh bound&gsitive distance: transactions in England; Negative distance:
transactions in Wate Circles represent averages taken within 1km bimsh the diameter of each circle
corresponding to the number of sales in that bin. Lines correspond to second degree polynomials estimates
separately on each side of the boundary. Shaded areas correspond to 95% confidence intervals around those lines.
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Fig. 9:
Boundary Discontinuity Design: Construction Effect at GLA Boundary

Panel B: After GLA Help to Buy
February 2017 to December 2018, 2nd order
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Panel A: Before GLA Help to Buy
January 2012 to January 2017, 2nd order
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Fig. 10:

Boundary Discontinuity Design: Construction EffecEaiglish/Welsh Border

Panel A: Before Help to Buy
January 2012 to March 2013, 2nd order
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Fig. 11
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APPENDICES
Appendix A: Appendix Figures

Fig. Al
NewBuilds near Greater Manchester Boundary
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Note Solid black line represents the Gred#anchester bdunda.rEach of the black dots
represent a new build sakking place during our sample period within 5km of the boundary.

Fig. A2:
BDD Robustness GLA BoundanHtB Price Effect, Linear Polynomial

Panel A: Before GLA Help to Buy Panel B: After GLA Help to Buy
January 2012 to January 20186, 1st order February 2016 to December 2018, 1st order
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BDD Robustnes$ English/Welsh BordePrice Effect, Linear Polynomial

Panel A: Before Help to Buy Panel B: After Help to Buy
January 2012 to March 2013, 1st order January 2014 to December 2018, 1st order
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Fig. A4
Boundary Discontinuity Design: Placebo Manchester

Panel A: Before Help to Buy Panel B: After Help to Buy
January 2012 to January 2016, 2nd order February 2016 to September 2018, 2nd order
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Fig. A5:
Fraction of NewBuilds over Total Saleimn England
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Fig. A6:
The Fraction of NevBuilds over Total Saleim England (April 2013 to December 2018)
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Fig. A7:
Estimated Bunching Effect
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Note: Exclude transactions betwedib90k ande630k.

Fig. A8:
Histogram of Hous®@rices in Wales
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