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Abstract

hTisdissertationanalyzesthemechanismsoftheFrenchhousingmarketdocumentingitscon-

straintsandtheimpactofseveralhousingpolicies.Itaimstoincreaseourunderstandingof

themechanismsatworkonthisveryparticularmarketwherelandhasakeyrole.

hTefrstchaptertriestodocumenttheplaceoflandthroughthepastdecades.Indeed

whileagriculturallandhasbeenoneofthemostimportantcomponentofthenationalwealth

intheXVIIandXVIIIcenturies,someeconomistshavebeendocumentingasteadydeclineof

itsimportanceduringtheXIXandXXcenturies.Suchadeclineappearstoberelatedwiththe

industrialrevolutionandthedecreasingimportanceofagriculturalactivitiesinourmodern

economies.Nevertheless,duringthesecondhalfoftheXXcentury,suchdeclinewasprogres-

sivelybalancedbythesharpappreciationofhousingwealthandmoreparticularlyitsland

component.Suchareturnofresidentiallandgoesalongwiththeincreasingimportanceof

citiesandagglomerationmechanismsandopensvariousinterrogationsaboutitsoriginsand

consequences. hTefrstpartofthisdissertationtriestounderstandmorepreciselytheconnec-

tionbetweentherisingvalueofresidentiallandandthegrowthofcitiesprovidinganestimate

oftheextensivemarginsupplyelasticity.Chapterthreeandfourpaymoreatentiontothe

consequencesofthisdramaticriseofresidentiallandwhichactsasaconstraintforhousing

policies.

hTesecondchaptertriestounderstandtheoriginofthisriseinresidentiallandvaluedoc-

umentingoneofthekeyparameterofthehousingmarket:thesupplyelasticityoftheFrench

urbanareas. hTischapterstartsdefningtwodiferentconceptsrelatedwiththesupplyelas-

ticity. hTefrstoneistheintensivemarginsupplyelasticityanddesignatesthereactionof

developersfollowingashortrunincreaseinhousingprices.Itdescribeshowmanyhousing

unitswillbeproducedifthedemandforhousingrise. hTesecondonedescribesanagglomera-

tioncost.Inurbaneconomicscitiesaretheresultofagglomerationforces:positiveproduction

externalitiesdrivehouseholdsandfrmstoconcentrateonthesameplace.Howevercities’de-

velopmentiscurbedbyagglomerationcostsascongestionoranincreaseinlandprices.Indeed

thelargerthecity,thehigherthehousingpricesandthecommutingcosts.Asaconsequence,

asecondkeyparameterwhenlookingatthehousingmarketistheextensivemarginsupply

elasticity.Itdescribesthemagnitudeofrealestatepricesappreciationwhenthecityisgrow-
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ing. hTankstoanimportantamountofnewdatacollectedandanoriginalestimationstrategy,

thesecondchapterestimatesanddecomposesbothparameters.ItshowsthatFranceischar-

acterizedbyaverylowextensivemarginwhencomparedwithsimilarstudiesfortheUnited

States. hTegapbetweenbothcountriesappearstoberelatedwiththehighdegreeofregu-

lationontheFrenchresidentiallandmarket.Suchalowlevelofextensivesupplyelasticity

couldpartiallyexplainwhythevalueofresidentiallandwentthroughadramaticandsus-

tainedincreaseoverthelastdecades.Onecanthinkthatalowsupplyelasticitywillfavorthe

capitalizationintolandpricesofdemandshocksasanincreaseinincome,adeclineininterest

ratesorpublicsubsidies.

hTethirdchapterusesanaturalexperiment,theScellierHousinghTaxCredit(ShTC),todoc-

umenttheconsequencesofthelowlevelofthesupplyelasticityonhousingpolicies. hTeShTC

isafscalsubsidywhichaimstoincreasethenumberofnewunitsdedicatedtotheprivate

rentalsectorforthemiddleclass.Chapter3takesadvantageofthefactthatitwasunevenly

appliedonthenationalterritorytoanalyzeimplications.Identifyingsimilarareasclosetothe

frontierseparatingmunicipalitiesbeneftingfromthetaxcreditfromthesethatdidn’t,itcan

disentanglethecausalimpactofthehTaxCredit.Itappearsthatdespiteitsgenerosity,sucha

fscaldevicecouldn’tincreasethenumberofunitsproducedbutchangedthecompositionof

thenewunitsbuilt.Moreunitswerededicatedtotheprivaterentalbuttheirtenantshaven’ta

lowerincome.Moreover,thevacancyrateofnewdwellingsrose.Wecanalsoobservearisein

existingdwellingpricesprobablyexplainedbythelowsupplyelasticity. hTeShTCleadtoanap-

preciationofthevalueoftheunderlyinglandparcelsofthehousingstockevenifnotdirectly

concernedbythetaxcredit. hTissuggeststhatsubsidiestendtobecapitalizedintolandprices.

hTefourthchapterdocumentstheimpactofasecondhousingpolicywhichrepresentsa

signifcantamountoftheFrenchhousingmarket:thesocialhousingsector.Indeed,whileso-

cialhousingunitsrepresentabout17%ofthehousingstock,litleisknownabouttheirimpact

ontheprivatesector.Inlinewiththepreviouschapter,wetrytodocumentthenetcontribu-

tionofthesesubsidizedunitstothegrowthofthehousingstock.Usinganationallawforcing

somemunicipalitiestobuildmoresocialunits,asanaturalexperimentitispossibletomeasure

thecausalimpactofsocialhousingonprivatehousingstarts. hTischaptersshowsthatonead-

ditionalsocialhousingunittendstocrowdoutabout2privateunits.Analternatespecifcation

usingtheWorldWarIIdestructionandthenationaltrendstopredictanexogenousevolution

ofthesocialhousingstartsconfrmstheseresults.Italsosuggeststhatcompetitionforland

andfortenantsmightberesponsibleforsuchefect.Socialhousingcrowdsoutmorethan

oneunitbecausesociallandlordsbuildbiggerunits.Onceagain,thischapterdocumentshow

landaccessmightconstraintpublicpoliciesgeneratingundesirablesideefects.hTebeneftsof

thesocialhousingsectorshouldbeevaluatedmoregloballyaccountingforitscontributionto

copewithspatialsegregationortoincreasepoorhousehold’sconsumption.Nevertheless,the
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crowdingoutefectcouldbereducedprovidingincentivestosociallandlordstobuildsmaller

unitsandreducingthenumberoftenantseligible.

Inconclusion,weexplorearesearchagendacloselyrelatedwiththediferentresearch

questionsaddressedduringthedissertation.First,thelowsupplyelasticitycharacterizing

residentiallandraisesquestionsontheheterogeneityofcapitalandthewaythesediferent

typesofwealthshouldbetaxed.Second,thelowsupplyelasticityandthestrongcrowding

outefectidentifedwhenstudyingtheScellierhTaxCreditandthesocialhousingsector,open

newresearchquestionsontheroleoflocalauthoritiestocontroltheaccesstodevelopable

land. hTird,asourstudyonthesocialhousingsectoronlyinvestigatesitsquantitativeimpact

onthehousingstock,itmightbeveryinterestingtodocumentotherpotentialbeneftsasits

contributiontocopewithspatialsegregation.Finally,thediferenttechniquesdevelopedto

collectthedataforsomeofthesechapters,alsoopennewpossibilityinordertostudythe

housingmarketdynamics.Analyzingtherentalsectorthroughthelensoftherecentrent

controlsetinParisandLillecombiningbigdatamethodsandadministrativedatasetscould

alsobeaninterestingproject.
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Chapter1

Introduction

hTisPhddissertationiscomposedofthreesuccessivepaperstryingtounderstandthereasons

andconsequencesoftherisingimportanceofresidentiallandinourmoderneconomies.In

thisintroduction,weproposetosurveybriefythewayeconomicanalysishasbeentryingto

disentangletheimportanceoflandthroughthehistory. Wethenarguethatifthedeclineof

agriculturallandhasreducedtheimportanceoflandintheeconomicframework,itisworth

notingthatresidentiallandtendstorepresentanincreasingshareofnationalwealthinseveral

developedcountriesraisingnewresearchquestions.Finally,webriefysummarizetheway

eachpapertriestoenhanceourunderstandingofthecontemporaneousroleofresidential

landconditioningtheimpactofhousingandfscalpolicies.

1.1 Agriculturallandhasbeenamajorconcernforearly

economists

Landhasalwaysatractedtheatentionofeconomicscholars.Indeed,manyeconomistshave

beendedicatingalotofatentiontoagriculturalactivitiesinordertounderstandthemain

economicmechanismsoftheirtime. hTeapogeeofsuchamovementcanprobablybefound

intheworkof Qesnayanditsfollowerscommonlydesignedasthephysiocratmovement.For

theseearlyeconomists,agriculturallandwasattheoriginofmostofthevalueproducedinthe

economywhilemanufacturingwasconsideredas”infertile”(ieasimplecombinationofrow

materials).Suchtheoryshowedrapidlyitslimitsbutmanyauthorsacknowledgeditscontri-

butiontothedevelopmentofeconomicthoughts.

OneofthemostimportantcontributionscamefromtheclassicaleconomistRicardowho

developedatheoryonlandrent.Insistingontwoparticularpropertiesofland:itsfxityand

itsdecreasingreturns,hedevelopedtheconceptofrentdiferentialinordertoprovideafrst

defnitionofa”Rent”:thepremiumoversocialvalueduetoownershipofascarceasset.One

interestingfeaturearisesfromthefactthatRicardopointedalreadytheinterestoftaxingland
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rentgiventhatitsquantitycouldn’tbeadjusted.

Alastnotablelegacyfromearlyeconomistsisduetotheworkof hTunen(1826)onland

usethatisconsideredbytheeconomistJosephSchumpeterasoneofthemostnotableadvance

inthegenesisofeconomicanalysis:

”hTunen’scontributionsmaybesummedupasfollows.(I)Hewasthefrsttousethe

calculusasaformofeconomicreasoning.(II)Hederivedhisgeneralizations,orsome

ofthem,fromnumericaldata,spendingtenlaboriousyears(1810–20)incarryingout

indetailacomprehensiveschemeofaccountingforhisfarminordertoletthefacts

themselvessuggesttheanswerstohisquestions. hTisuniquepieceofwork,under-

takeninthespiritofthetheorist,makeshimoneofthepatronsaintsofeconometrics.

Nobody,beforeorafer,everunderstoodsoprofoundlythetruerelationbetweenthe-

oryandfacts.(III)Nevertheless,thismanwhowassofact-mindedknewatthesame

timehowtoframeingeniousandfertilehypotheticalschemata.Hispeakachieve-

mentinthisartishisconceptionofanisolateddomainofcircularformanduniform

fertility,freefromallobstaclestoorspecialfacilitiesfortransport,withatown(the

onlysourceofdemandforagriculturalproducts)inthecenter.Giventechniques,cost

oftransportation,andrelativepricesofproductsandfactors,hededucedfromthis

theoptimallocations(whichunderthoseassumptionswouldbering-shapedzones)

forthevariouskindsofagrarianactivities—dairying,forestry,andhuntingincluded.

Atheoryofrent,insomepointssuperiortothatofRicardo,resultsasaby-product.

hToughmanypeopleobjectedtosuchboldabstraction,thiswasthepartofhiswork

thatwasunderstoodandrecognizedinhistime.Forus,itisimportanttorealizeits

brilliantoriginality.”1

WhilehTunen’sframeworkwasinitiallydevelopedinordertounderstandlanduse,itisworth

notingthatthismodelisnowtheworkhorsetounderstandcities’development(Alonso(1964),

Muth(1969),Mills(1972)).Suchashifintheresearchagendacanprobablybelinkedwiththe

growingimportanceofurbanareasduringtheXXthcenturyasillustratedinhTable1.1.In

addition,asthenextsectiontriestodocument,whiletheimportanceofagriculturallandwent

throughanimportantdeclineduringthelastcenturyindevelopedeconomies,thegrowing

importanceofresidentiallandroseseveralnewresearchquestions.

1.Schumpeter(1954)
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Country 1800 1850 1910 1950 2005

Germany 9 15 49 53 88.5
England 23 45 75 83 89.2
Belgium 20 34 57 64 97.3
France 12 19 38 48 76.7
Italy 18 23 40 56 67.5
hTeNetherlands 37 36 51 75 66.8
Portugal 16 15 16 25 55.6
Sweden 7 7 23 45 83.4
Europe 12 19 41 51 73
US 5 14 42 57 80.8
Canada 6 9 32 46 81.1

Source:V́eron(2006)

hTable1.1:ChangeinUrbanizationRatesofDevelopedCountries
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1.2 Fromthedeclineofagriculturallandtotheriseofres-

identialland

hTerelativeimportanceofagricultureineconomicactivitieshavebeensteadilydecliningsince

thebeginningoftheXIXthcentury(from45%oftheGDPin1820to30%in19002,10%in1960

and1.7%nowadays3forFrance).Moreinterestingly,PiketyandZucman(2014)recentlydocu-

mentedthatsuchadeclinewentalongwithadropintheshareofagriculturallandinNational

wealthasillustratedinFigure1.1. hTisphenomenonisparticularlystriking,forexamplewhile

inFranceAgriculturalLandrepresented2/3oftheNationalWealthin1700,itsshareshrinked

tostabilizearound2%atthebeginningoftheXXIstcentury. hTisdramaticdeclineprobably

bearsanimportantshareoftheseculardeclineofthewealthincomeratioobserveduntil1950.

ItisworthnotingthatPikety(2013)considerssuchadeclineasanimportantsymptomofde-

creasingwealthandincomeinequalitiesobservedduringtheXXthcentury.

However,whiletheimportanceofagriculturallandhasbeendramaticallyreduced,Pikety

2013notedanewriseofthewealthincomeratiolikelytoincreasetheshareofcapitalincome

andsubsequentlyinequalities.Fortheauthor,theunevendistributionofthecapitalstock

betweenhouseholdscouldgenerateadivergencebetweentheincomeofworkersandofcap-

italholders.Oneimportantremarklefasideinhisanalysisisthefactthatmostofthenew

riseofthecapitalstockseemstocomefromhousingandinparticularitslandcomponent

asillustratedinFigure1.3forFrance. hTerewasthusasubstitutionofagriculturallandby

residentialLandoverthelastcenturyduetoariseofresidentiallandvalueasillustratedin

Figure1.2. hTecausesofsuchariseinresidentiallandpriceremainanopenquestion,some

invoketheroleofthedeclineininterestrates,otherstheriseofurbanpopulationalready

mentionedcombinedwiththerestrictionsforlanduselimitingurbansprawl.Moreoverthe

consequencesarenotobviousneithergiventhatresidentialandagriculturallandhavevery

diferentuseanddistributionbetweenhouseholds. DurantonandPuga(2015)pointedthe

needforadditionalempiricalworksinparticularinEuropetoimproveourknowledgeonthe

consequencesofthisrisingimportanceofland.Groundedontheurban,housingandpublic

economicsliterature,thisdissertationtriestobringsomepartialanswerstosuchquestions

usingtheFrenchexampletounderstandthewaythemodernhousingsectorisworking.One

canhopethatthesecontributionscouldhelpeconomistsandpolicymakerstoenhancetheir

comprehensionoflandandhousingmarketsinordertodesigntheadequatepoliciestocope

withtheforthcomingchallenges.

2.Ĺevy-LeboyerandBourguignon(1985)
3.Desriers(2007)
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(a)France (b)US

(c)Germany (d)UK

(e)Canada

Source:Bonnetetal.(2016)aferPiketyandZucman(2014)

Figure1.1:Seculardeclineinthecapital/incomeratioin5OECDcountries

8



(a)ShareofLandinHousingCapital (b)HousePriceIndex

(c)LandPriceIndex (d)ConstructionCostIndex
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Figure1.3:DecompositionofthenationalwealthinFrance:theriseofresidentialland(Bonnet
etal:2016)
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1.3 LandandtheHousingMarket

hTisdissertationiscomposedofthreechapterstryingtohighlighttheparticularfeaturesofthe

frenchhousingmarketandtheirconsequencesforlocalhousingpoliciesansweringempirical

questions. hTesethreechaptersbringanswerstounderstandtheriseinlandpricespinpointed

intheintroductionsuggestingthat(I)theFrenchHousingMarketisinelasticprobablybecause

ofarelativelystronglevelofregulationforlandaccess(II)consequentlydemographicshocks,

publicsubsidies,lowinterestratestendtoincreasecompetitionforlanddrivingupitsprice.

Chapter2buildsontherecentliteratureofurbaneconomicsinordertomeasurethehous-

ingsupplypriceelasticityandtriestobridgethemacroeconomicsandurbaneconomicsliter-

aturewithtwomaincontributions.Firstitintroducestheconceptsofintensiveandextensive

supplyelasticities.Itarguesthatmacroeconomistsareconcernedwiththeintensivesupply

elasticityasintheirframeworkurbangrowthisabsentandfrmsarepricetakers.Forthem,

housingstartsaretheconsequenceofshortrunvariationsinthepriceofnewdwellings.On

theotherhand,itdefendstheideathaturbaneconomistsareconsideringtheextensivemargin

supplyelasticitywherehousingpricesaretheconsequenceoflongrunurbangrowthandare

consideredasacost.Second,usinganewdatasetdistinguishingoldandnewhousingprices

andtwooriginalidentifcationstrategiestodealwiththesimultaneitybiasandtheendogene-

ityofregulationitpresentssomeestimatesanddecompositionofbothelasticitiesforthemain

Frenchurbanareas.Itisshownthatbothelasticitiesarenotequivalentanddonothavethe

samedrivers.FrenchurbanareasappearmuchmorepriceinelasticthantheirUScounterparts

becauseofregulation.

Chapter3usesanaturalexperiment,theimplementationoftheScellierhTaxCreditinorder

toinvestigatethebehavioroflocalhousingmarketswhennewconstructionsaresubsidized.

hTeresultsconfrmstheconclusionofchapter2:anexogenoussubsidyappearstohaveavery

limitedimpactontheproductionofhousingunitsthesubsidiesbeingcapitalizedinhousing

pricesprobablythroughariseinlandprices.Suchresultsarethusinlinewiththelowelas-

ticityofthefrenchhousingmarket.

Chapter4,triestodeepenourunderstandingofthismarketfocusingononeofitssalient

feature:theexistenceofanimportantnonproftandsubsidizedrentalsector. hTeorysuggests

thatwhenaccesstolandislimited,subsidizedhousingunitmightcrowdoutprivateconstruc-

tionthroughcompetitionforland.Usinganinstrumentalstrategyandanaturalexperiment,

ourresultsconfrmthesepredictionsandfndasignifcantandimportantcrowdingoutefect.

Onesubsidizedhousingunitdisplacesmorethanoneprivatehousingunitbecausethereisa

strongcompetitionforlandandsomecompetitionfortenants.Asocialhousingunitdisplaces

morethanoneunitbecausesociallandlordstendtobuildbiggerunits.
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Chapter2

hTeextensiveandintensivemargin

housingsupplyelasticities

hTispaperisjointlywritenwithJeanBenoitEymeoud

2.1 Introduction

hTeHousingSupplyelasticityhaslongbeenaparameterofinterestforeconomistsasitseems

animportantconstraintforhousingpoliciesandmightplayaroleinrealestatecycles.Di-

Pasquale(1999)calledouratentionaboutthefactthathousingsupplywasmuchlessdocu-

mentedthanhousingdemand.Sheexplainedthisgapbythedifcultytodocumentthepro-

ductiondecisions(inparticularconversions)andthelackofdataontheproductionsector.

Afer,theliteraturereviewprovidedbyDiPasquale(1999),thenumberofcontributionstry-

ingtoestimatethehousingsupplyelasticityincreasedrefningtheestimationtechniquesand

highlightingtheheterogeneityinsupplyelasticityacrossdiferentareas.

Macroeconomicsandurbaneconomicsbothtriedtomeasurethisquantity.Howeverboth

literaturesremainspoorlyconnected.Forus,macroeconomicsestimatestwoquantities.A

veryshortrunelasticitywhichcorrespondstothepriceadjustmentaferademandshockand

amediumrunelasticitywhichcorrespondstodevelopersreaction.Becausehousingtakes

timetobuilt,theveryshortrunislesselastic.Intheirframeworkwecansaythatfrmsare

pricetakersandadjusttheirproductionlevel(housingstarts)suchthattheirmarginalcost

equatestheprice.Startsaretheconsequenceofhousingpricevariation. hTisliteraturecan

easilyruncrosscountrycomparisonasinMeen(2002)orinAndrews,Śanchez,andJohansson

(2011)anddocumentsatransatlanticgapshowingthatEuropeanCountriesaremuchmore

priceinelasticthantheUS(seeFigure2.1).Onelimitofthesecontributionsisthefactthat

spaceandurbangrowthareabsentfromtheirframework.
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Source:CalderaandJohansson(2013)

Figure2.1:PriceElasticityinOECDcountries

Ontheotherhand,urbaneconomiststakespaceconsumptionasthestartingpointoftheir

analysis.Forthem,urbangrowthistheresultofpositivespatialexternalitiesdrivingfrmsand

householdstoconcentrate.However,citiesdonotgrowinfnitelybecausetheirexpansionis

curbedbyagglomerationcosts. hTemostnotableoneisillustratedinthemonocentricmodel

(seeCombes,Duranton,andGobillon(2016)orSaiz(2010)foranillustration)whichshows

thaturbangrowthdriveslandandthushousingpricesup.Urbaneconomiststakealongrun

perspectivewherepricesaretheresultofurbangrowth.Sofarthisliteratureismostlyfo-

cusedontheUSandshowedanimportantheterogeneityoftheelasticityacrossmetropolitan

statisticalareas.Somescarcepapershavealsobeentryingtoprovideadditionalinformation

onsomeEuropeancities.ForexampleHilberandVermeulen(2016)estimatedtheincome-

priceelasticityfortheUKwhileCombes,Duranton,andGobillon(2016)estimatedtheland

priceelasticitywithrespecttocitysizeforFrance.Howeverthesestudiesusediferentspec-

ifcationsandvariablesprovidingestimateshardtocomparewiththeirUScounterparts. hTe

transatlanticgapappearsindirectlyintheurbaneconomicsliteraturewhenassessingtheim-

pactofvouchersorallowancesonprices.Indeedthemagnitudeoftheimpactofsuchpolicies

appeartobesystematicallyhigherinEuropethanintheUS(Grislain-LetŕemyandhTrevien

(2014))

Inthisworkwetrytobridgethesetwostreamsofliterature.Forus,giventheabsenceof

spaceandurbangrowth,macro-economistsareinterestedintheintensivemarginwherethe

citysizeremainsfxed. hTeyarelookingattheelasticityrelatedtothedevelopersmarginal

productioncostsandareinterestedinhousingstarts.Asaconsequence,theyshoulduseshort

rundemandshocksinordertoestimatetheshortrunsupplyequationusingnewhousing
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pricesinordertorecovertheintensivemarginsupplyelasticity.

Ontheotherhand,consideringthaturbangrowthisadecennialphenomenon,wethink

thaturbaneconomistsareinterestedintheextensivemarginwherethecitysizeischanging.

Sincehousingpricesaretheconsequenceofthecitygrowth,theyshouldestimatetheinverse

supplyequationusinglongrunshocksasinCombes,Duranton,andGobillon(2016)andSaiz

(2010).Astheyareinterestedbyanagglomerationcostsfacedbyhouseholdsandfrms,itis

easilyunderstandablethatoneshouldpayatentiontorents,orthepriceofexistingunitin

ordertheestimatetheextensivesupplyelasticity.

Collectinganimportantamountofdataonnewandexistinghousingprice,housingstarts

,geographicalandregulatoryconstraintforthemainFrenchUrbanareas,weareabletomea-

sureanddecomposetheintensiveandextensivemarginsupplyelasticities.hTodealwiththe

simultaneitybias,weusethestandardbartikshocks,climateamenitiesandaninstrument

derivedfrommacroeconomics(seeMonnetandWolf(2016)):thenumberofbirths20years

before.Wealsodevelopanewidentifcationstrategytodisentangletheimpactofregulation

usingnationalrulestoinstrumentalocalregulationindex.Weshowthatdiferentpriceseries

(oldVsnew)yielddiferentelasticitieshavingdiferentdrivers. hTeelasticitywithrespectto

newhousingprice(forustheintensivemargin)ismostlydrivenbyregulationintheshortrun

whilegeographyappearsmoreimportantonthemediumrun. hTeelasticitywithrespectto

existingprice(forustheextensivemargin)isdeterminedbygeographyandregulationonthe

shortrunortheshareoflandalreadydevelopedandthelevelofregulationonthelongrun.

AsfarasFranceisconcernedourresultsalsoconfrmthetransatlanticgap,showingalong

runelasticitywithrespecttoexistingunitpricecloseto0.333(Vs1.5fortheUSinSaiz(2010)).

Giventhelowlevelofgeographicalconstraint,regulationmightbeanimportantexplanatory

factorforthisgapasintheUK(seeHilberandVermeulen(2016)).

Insection2.2,wediscussthedefnitionofthesupplyelasticity,itsimplicationforhousing

policiesandrealestatecycles.Section2.3introducesourdistinctionbetweentheintensiveand

extensivemarginsupplyelasticitiesandpresentourempiricalspecifcationandidentifcation

strategiesdevelopedtomeasureanddecomposebothconcepts.Section3.4presentsthenew

datasetgatheredtoestimatethediferenttypesofsupplyelasticitesinFrance.Section2.5

providesestimatesoftheintensiveandextensivemarginsupplyelasticitiesintheshortand

longrun.Section2.6presentstheirrespectivedrivers.Section2.7concludes.
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2.2 hTesupplyelasticity:Akeyingredienttounderstand

thehousingmarketbehaviour

2.2.1 Defnition

hTepriceelasticityofhousingsupplydescribesthewaythehousingmarketreactstoanexoge-

nousdemandshock. hTisquantitydescribesbyhowmuchpercentagepointswillthehousing

stockincreasewhenhousingpricesincreaseby1percentagepoint.Formally,wecandefne

thebehaviorandmagnitudeofthehousingsupplyelasticityas:

βS=
∆Q

∆P
×
P

Q
(2.1)

orwhenchangesaresmall:

βS=
∂Q

∂P
×
P

Q
=
∂ln(Q)

∂ln(P)
(2.2)

hTisquantityhaslongatractedtheatentionofscholarsgiventhattheveryparticularproper-

tiesofhousing1canhaveseveralimplicationsonthewaythemarketreactstochangeinprices.

Itisworthnotingthaturbaneconomistsprefertoestimatetoinversesupplyeslasticity:

1

βS
=
∆P

∆Q
×
Q

P
=
∂ln(P)

∂ln(Q)
(2.3)

2.2.2 hTeimpactofthesupplyelasticity

Itappearsimportanttomeasurecorrectlythesupplyelasticityinordertounderstandthepo-

tentialconstraintsforpublicinterventionsandrealestatescycles.

Housingisofenconsideredasameritgood(WhiteheadandScanlon(2007))drivingpub-

licauthoritiestointerveneonthehousingmarketthroughsubsidies.However,manystudies

emphasizethatpolicymakersshouldtakeintoaccountthesupplyelasticitywhendesigning

theirpolicies.Forexample,animportantamountoffundshavebeendistributedthroughsub-

sidiesortaxbeneftinordertoenhancethedevelopmentofdeprivedareas2.Impactstudies

haveprogressivelyshownthatsuch”PlaceBasedPolicies”tendtobecapitalizedinlandprices

ofsetingpartofthebeneftoftheprograms(NeumarkandSimpson(2015)). hTestandard

explanationforsuchaphenomenainvokesurbaneconomicsmodelswheresubsidiesincrease

thedemandforlandresultinginariseinitspriceparticularlystrongininelasticareas.Such

1.Housingisofensaidtobeadurablegood,acompositegood(Rosen(1974)),alocalgood,anInvestment
good,aconsumptiongoodandameritgoodatthesametime.
2.theSpecialEnterpriseZonesintheUS,theUKLEGIIortheZonesFranchesUrbainesinFrancearewell

documentedexamplesofsuchpolicies
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interpretationtendstobesupportedbytheresultsofPoulh̀es(2015)inFrancedocumentinga

dramaticincreaseincommercialrealestatesdrivenbyinelasticareaswherefewlandisavail-

ableforadditionaldevelopments.SomepoliciesastheLowIncomeHousinghTaxCreditinthe

USaredesignedtoincreasethesupplyofhousingforlowincometenantsbutsimilarmech-

anismsseemtodecreasetheefciencyofsuchprograms(seeChapelle,VignollesandWolf

(2016)).Moreover,whilehousingpoliciesrepresentamajorshareoftransferstowardlowin-

comehouseholdsinEurope,agrowingliteraturetendstodemonstratethathousingbenefts

increasetherentoflowincomehouseholds(Laferr̀ereandLeBlanc(2004),GibbonsandMan-

ning(2006),Fack(2006)orGrislain-LetŕemyandhTrevien(2014)).Suchariseoftheirrents

isthuslimitingtheircapacitytoincreasetheirhousingconsumption.Itisworthnotingthat

theinfationaryimpactofthesekindofbeneftsappeartobemuchstrongerininelasticareas

(EriksenandRoss(2015)).AnimportantdiferenceinthesupplyelasticitiesbetweenFrench

andUScities,couldthusexplainwhyFrenchstudiestendtofndalargerinfationaryimpact

thanequivalentstudiesfortheUnitedStates.

Inaddition,thesupplyelasticitymightalsobeimportanttounderstandrealestatescycles.

Indeed,severalpapersdocumenttheconnectionbetweenthedegreeofsupplyelasticityand

theprobabilityofbubbleformationorthevolatilityofhousingprice.Forexample,Glaeser,

Gyourko,andSaiz(2008)foundthatinelasticareashadhigherpriceincreaseandlowercon-

structionlevelduringboom.Nonetheless,thediferencebetweenelasticandinelasticareas

didn’tshowclearpaternsduringbustperiods.SimilarconclusionswerefoundinGrimesand

Aitken(2010),IhlanfeldtandMayock(2014)orHuangandhTang(2012).Davidof(2013)miti-

gatestheimportanceofsupplyelasticityonrealestatescyclesputingforwardthatthesand

states3hadanelasticsupplybutexperimentedthemostimportantrealestatecycles.Never-

theles,somepapersdevelopedmodelswherethesupplyelasticityremainskeyandthatcan

reproducethestylizedfactsobservedbyDavidof(2013).Forexample,NathansonandZwick

(2012)arguesthatmoreelasticareasaremorelikelytobesubjecttospeculativemovements

thatcouldprovokeimportantrealestatecycles.Gao,Sockin,andXiong(2015)proposeda

modelwherehouseholdsusehousingpricestolearnabouttheeconomicstrengthoftheir

neighborhood.Intheirframework,diferentelasticitiesgeneratediferentinformationalnoise

likelytoexplainthediferenceinthecyclicalbehaviorofrealestatemarketsobservedinthe

US.

3.California,Florida,ArizonaandNevada
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2.3 hTeintensiveandextensivemargins

2.3.1 Defnitions

Bothmacroeconomicsandurbaneconomicshavebeentryingtoestimatethehousingsupply

elasticity.However,bothstreamsofliteratureareratherhardtoconnect. hTespiritoftheir

estimationmethodsappearsdiferent.Inthissection,wearguethatmacroeconomistsareac-

tuallylookingattheintensivemarginwherehousingstartsaretheconsequenceofshortrun

pricevariationswhereasurbaneconomicsarelookingattheextensivemarginwherelandand

housingpricesaretheconsequenceofurbangrowth.

hTemacroeconomicsliteraturehaslongbeentryingtoestimatethesupplyelasticity.Among

themostimportantcontributions,oneshouldemphasizetheworkofWheaton(1999)whode-

velopedatheoreticalframeworkusingDiPasqualeandWheaton(1994)empiricalwork.In

hismodel,theauthorstartsfromtheideathathousingisadurablegoodwhichdepreciated

veryslowlyoncedeveloped.Hethusemphasizedthedistinctionbetweenthestock(hous-

ingunitsavailable)andfows(investmentsasconstruction,restorationandconversion). hTe

maincontributionofsuchmodelisthedistinctionbetweentheveryshortrunandthemedium

runsupplyelasticities.Indeedontheveryshortrun,thesupplyistotallyinelasticwhileit

becomesmoreelasticonthemediumrunoncetheconstructionsectorbeginstoincreaseits

production.Pricesmovefrstandarefollowedbyanadaptationoftheproduction.Closeto

thisidea,Macroeconomistsestimatesshowedthattheveryshortrunelasticity(materialized

bythecoefcientofthequasidiferenceoverquarters)wassmallerthanthelongrunelasticity

(coefcientoftheprice).Fromthisperspectivefrmsarepricetakersandadapttheirproduc-

tionlevel(housingstarts).Aslandisabsentandthereisnourbangrowth,weconsiderthat

theyarelookingattheintensivemargin.

Forurbaneconomists,spaceconsumptionisatthecenteroftheiranalysis.Inthislitera-

ture,citiesaretheresultofagglomerationforcesdrivinghouseholdsandfrmstoconcentrate.

However,asillustratedinthemonocentricmodel(seeSaiz(2010)orCombes,Duranton,and

Gobillon(2016)),theurbandevelopmentgoesalongwithurbancostsastheincreaseinland

andthushousingprices.Housingpricesarethustheconsequenceofurbangrowth,thisis

whatwecalltheextensivemarginasthecityshapeischanging.Asfarasthehousingsupply

isconcerned,thisshouldbeconsideredasalongrunparametersinceurbangrowthisade-

cennialprocess.Ittakestimetodevelopnewparcelsaszoningchangesslowly.

Onewaytoillustratethediferenceofphilosophybetweenurbaneconomicsandthemacroeo-

nomicsliteraturesistolookatheconsequencesofthedurabilityofhousing.Whileformacroe-

conomics,thedurabilitygeneratesaveryshortrunsupplyelasticitylowerthanitsmedium

runvalue,inurbaneconomics,itsmainconsequenceistogenerateanasymetryinthesup-
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plyelasticity.ForGlaeserandGyourko(2005),negativedemandshocksgeneratestronger

priceadjustmentsthanpositiveones.Whenacityisdeclining,thehousingpricewillcollapse

durablyandstrongly:thereisakinkinthehousingsupply. hTeurbandeclineisthecause

ofthedropinhousingpriceswhilemacroeconomicsemphasizedthatstrongpriceadjustment

incaseofdemandshocksmightgenerateovershootoftheconstructionattheoriginsofreal

estatecycles(seeWheaton(1999)):researchquestionsarealsoverydiferent.

Inthispaperwestartfromthisinterpretationofbothliteraturesinordertobridgethemat

theurbanlevel.hTodosoweintroducetheconceptsofextensiveandintensivemarginsupply

elasticities.Wedistinguishbothconceptsusingtwocriteria:thetypeofhousingpriceused

(oldVsnew)andthetimehorizon(shortrunVslongrun).WeillustratethedefnitioninhTable

2.1:

Shortrun Longrun
Newpriceindex Intensivemargin Int.Int.margin
Existingpriceindex Int.Ext.margin Extensivemargin

hTable2.1:Defnitionoftheintensiveandextensivemarginsupplyelasticities

Aswecanseetherearetwowelldefnedpolarcases(theintensiveandextensivemargins)

andtwointermediatecases(hTeIntermediateextensiveandintensivemargins). hTeexten-

sivemarginisconnectedwiththeurbaneconomicsliteratureandtherecentestimatesofSaiz

(2010)orCombes,Duranton,andGobillon(2016).Insuchaframework,pricesarethecon-

sequenceofcitygrowthandthesupplyelasticityisassociatedtoanagglomerationcost.It

isalongtermconceptascitiestaketimetogrow.As,thestockrepresentthemajorshareof

housingconsumption,weusethepriceofexistingunitsasweareinterestedintheimpactof

thisagglomerationcostonfrmsandhouseholdsexpenditures.Itisusuallyestimatedthanks

totheinversesupplyequationusingcrosssectionorlongdiferencesestimates. hTeinterme-

diateextensivemargin,isacloseconceptbutestimatedonashortertimespan,itcanalsobe

viewedasabiasedintensivemarginasdiscussedinSection2.BinAppendix.

hTeintensivemargin,isconnectedtothemacroeconomicsliterature.Itdependsonfrms

productioncostswhichadapttheirsupplytomaximizetheirproftwhenthepriceisvarying.

Inthisframework,startsaretheconsequenceofpricevariations.Andwelookatshortterm

adjustmentsoftheproductionwhichdoesnotrequireanextensionofthecity.Itisthusa

shorttermconceptestimatedusingpanelestimators. Weshouldfocusonthepriceofnew

unitsasweareinterestedintheproductiondecisioni.ethepricereceivedbythedeveloper.

hTeintermediateintensivesupplyelasticityisthesameconceptonalongertimespan.
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2.3.2 Estimatingtheshortrunelasticity:theintensivemargin

Wefrstfollowthemacroeconomicsortimeseriesliteraturewhereauthorstakeaninvest-

mentperspective:housingstartsareaconsequenceofhousingpricedynamics. Demand

shockshaveanimpactonpriceswhichdeviationsfromlongrunequilibriumgeneratenew

investments. hTeyhavebeentryingtoestimatetheinvestmentequationregressingquantities

(housingstartsorstock)onpricelevelorpricevariation.Onecanestimatethesupplyequa-

tioninpanelinordertoexploitshortrunvariation.hTeestimatedequationisthus:

ln(Constructionk,t)=β
Sln(Pricek,t)+βXk,t+λt+λk+εk,t (2.4)

Whereln(Constructionk,t)isthelognumberofhousingstarts,ln(Pricek,t)isthelogof

newhousingprice(resp.existingunitsprice)whenestimatingtheintensivesupplyelasticity

(resp.theintermediateextensivesupplyelasticity)andXk,taretimevaryingcontrols
4.λt

andλkarerespectivelytimeandurbanareafxedefects.HilberandVermeulen(2016)usea

similarspecifcationtoinvestigatetheshortrunelasticitybetweenincomeandprice

Itisworthnotingthatthebestwaytoestimatethisequationwouldbetosimultaneously

estimatethesupplyanddemandequationasinBr̈ulhart(2016).However,wedon’tidentifed

shortrunexogenoussupplyshockstoinstrumentthedemand.Urbaneconomiststendtoes-

timatetheinversesupplyelasticity.5However,estimatingthesupplyequationandtheprice

elasticityappearsclosertothespiritoftheintensivemarginsupplyelasticity(IMSE).

hTemainchallengewhenestimatingequation2.4istobeabletodealwithsimultaneity

bias.Indeed,supplyanddemandmightvarysimultaneouslyandsucharegressionwilljustde-

scribethesuccessionofpossibleequilibria. hTemacroeconomicsliteraturedeveloped3main

waystodealwiththisbias:

hTefrstonereliesonthepropertiesoftimeseries:potentialinvestorsfrstobserveprice

movementsandthenmakeinvestmentdecision. hTeyusedinvestmentasdependentvari-

ableandlaggedvalueofpricessometimesinstrumentedinordertodealwiththesimultaneity

4.Wemostlyhaveincomeavailable
5. hTeestimatedequationisthen:

ln(Pricek,t)=
1

βS
ln(Constructionk,t)+βXk,t+λt+λk+εk,t (2.5)

hTous,equation2.5isclosertotheideaofthecostsofagglomerationandismoresuitedtoestimatethelongrun
elasticity:pricesaretheconsequenceofcitygrowthasinthemonocentricmodel.Bothstrategiesyieldtheexact
sameestimateswhentakingthesimultaneitybiasintoaccount.However,thefrststageisstrongerwhenprices
areinstrumentedwhichsuggeststhatshocksafectfrstpriceandtheproductionsectorfollowspricemovements
:wecanconsiderthisasadjustmentontheintensivemargins.
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bias.Forexample,Follain(1979)regressquarterlyUShousingpricesonquarterlyhousing

startsinordertoestimatethesupplyequationwithanerrorcorrectionmodelscombinedwith

instrumentalstrategies.Hecorrectsforautocorrelationandthesimultaneitybiasincluding

lagsandusingthepopulationasinstrumentalvariableforprices.Poterba(1984)estimatesthe

supplyequationregressingthequarterlypriceofhousingonthequarterlyvalueofresidential

investmentonexpectedpriceoneperiodaheadinstrumentedwithcurrentprice.However

thisapproachdoesnotseemtoaccountforthesimultaneityproblem.hTopelandRosen(1988)

regressquarterlyhousingpricesoninvestmentinaAR(2)errorcorrectionmodel.Pricesarein-

strumentedusingweathershocks.OnecanalsoquoteMayerandSomerville(2000)whoused

currentandlaggedvaluesofchangesinnon-constructionemployment,realenergyprices,

mortgagerates,andthenumberofmarriedcouplesaspriceshifers.VermeulenandRouwen-

dal(2007)instrumentpriceswithhouseholds’averageincomesuggestingthatitsimpacton

newstartswillexclusivelyhappenthroughprices.

AsemphasizedinWheaton,Chervachidze,andNechayev(2014),theseearlypapersbased

onECMfacessomedifcultytodealwiththesimultaneityproblem.Asaconsequence,these

approacheswereprogressivelyreplacedbyVECMwhichareconsideredtobeabletotake

intoaccountsimultaneityandendogeneitybiasestimatingjointlythesupplyandthedemand

equation.ForexampleCalderaandJohansson(2013)adaptastockfowmodeltoaVECM

frameworkinordertoestimatethesupplyanddemandequationforalargesampleofOECD

countries.Atthecitylevel,Wheaton,Chervachidze,andNechayev(2014)alsousedthisap-

proachinordertoestimatethelongrunsupplyelasticityfor60MSAsintheUS.

Finally,somepapersfollowanalternateframeworkdevelopedinDiPasqualeandWheaton

(1994)andarguethatthesimultaneitybiasisnotanissueorislikelytobeoflimitedsize.

Forexample,IhlanfeldtandMayock(2014)regressthenumberofhousingstartsontheprice

controllingforthestockinthepreviousperiod. hTeyarguethatsincepriceisclearingthe

housingmarket(old+newhomes),investmentandpricesarenotobviouslysimultaneously

determinedandthusnoinstrumentalstrategyisrequiredsinceinvestmentisasmallfraction

ofthestock.

Asfarasweareconcerned,providedthatwedon’thaveenoughyearlydatapointperUr-

banArea,wecannotadaptthetwofrstmethodsbasedontimeseriesanalysis.Inaddition,the

thirdapproachreliesonthestrongassumptionthatnewandexistingunitsareonthesame

marketwithoneuniqueprice.AsdiscussedinSection2.Bintheappendix,wedon’tagree

withsuchanapproachsinceifbothtypesofunitsarenotperfectsubstituteswecanobserve

astrongbiasintheestimates.Inourpanelframeworkillustratedinequation2.4,wehaveto

instrumentln(Pricek,t)withexogenousdemandshocks. Weuseyearlylabormarketshocks

withabartikinstrumentdescribinghowtheemploymentinthecitywouldhaveevolvedif
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followingnationaltrendsfromitscompositionin1990(seeSection2.H.4formoredetails).

hTisisveryclosetoHilberandVermeulen(2016)whodirectlyregressabartikinstrumenton

housingpriceasarobustnesscheck.However,theuseofbartikinstrumentcombinedwith

fxedefectsappearshardertointerpret.Indeed,theinitialshareisabsorbedbythecityfxed

efect. WethusproposearelativelynewinstrumenttotheUrbanEconomicsliterature,fol-

lowingMonnetandWolf(2016).Weuseshortrundemographicshocksandmoreparticularly

thenumberofbirthstwentyyearsbeforeinordertoinstrumentforcurrentPricesbecause

itisusuallyacknowledgedthatyounghouseholdsagedbetween25and40yearsoldtendto

bethemainresponsibleforthedemandofnewhousingunits. hTisinstrumentisrelatively

strongwhenmigrationfowsremainslimitedwhichappearstobethecaseinoursamplefor

the56mostimportanturbanareas.hTous,theexclusionrestrictionappearsconvincingsince,

itstatesthatpastbirthsshouldbecorrelatedwithcurrentconstructioninanotherwaythan

throughtheirimpactonthedemandfornewhousingunittranslatedintohigherprices. hTe

nicefeaturearisingfrombothinstrumentsisthattheyexploitverydiferentsourcesofexo-

geneityandcanallowustoperfommeaningfulendogeneitytests.

2.3.3 Estimatingthelongrunelasticity:theextensivemargin

hTesecondparameterofinteresttousisthelongrunelasticity.Intheurbanliterature,house

pricedynamicsareperceivedasaconsequenceofcitygrowth:housingpriceappreciation

isaconsequenceofanexogenousgrowthofthecity.Scholarsestimatetheinversesupply

elasticityestimatingthesupplyequation(ieregressingquantityonprices).Forthesakeof

comparability,weproposetofollowSaiz(2010)inordertoestimatetheimpactoflongrun

shocksonhousepricevariationsusinglongdiference.

∆ln(Price)1999−2012,j=
1

βS
∆ln(Units)99−12,j+εj (2.6)

Using,theinversesupplyequationcanbeinterpretedasadjustmentsontheextensivemargin

ofthecity.However,onecanalsoestimatethesupplyequation6resultsremainqualitatively

unchangedbutthefrststageisweaker:thisisbecauseonthelongrunpricesaretheconse-

quenceofthegrowthofthecity. hTisiswhywetalkaboutextensivemarginadjustments.

InordertoidentifyDemandshockswefollowSaiz(2010)andCombes,Duranton,andGo-

billon(2016)usingtemperatureinJanuary,thenumberofhotelroomsandaBartikvariable

asinstrument.WecanusetheBartikinstrumentintheshortrunandinthelongrunbecause

6.

∆ln(Units)1999−2012,j=β
S∆ln(Price)99−12,j+εj (2.7)
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thisinstrumentdonotcapturethesamethingswiththediferenttimespan.Intheshortrun,it

capturessmallconjecturalshocksmorelikelytoafectpricesforexamplethroughhouseholds’

incomewhileonthelongrunitcaptureslongruntrendsinthenationaleconomyimplyinga

redistributionofthepopulationwithintheterritory.∆ln(P1999−2012,j)istheexistingHouse

pricevariation(resp.Newhousepricevariation)between1999and2013whenestimatingthe

extensivemargin(resp.theintermediateintensivemargin)and∆ln(Units)99−12,jisthevari-

ationofthenumberofhousingunits.Itisworthnotingthatweusethevariationofhousing

unitscontrarytoSaiz(2010)whousesthepopulation. Wewillperformalternaterobustness

checksusingpopulationtoinsurecomparabilitybetweenbothstudies. Weareawarethat

constructionscostsarenotaccountedfor.Weregretablyweren’tabletoaccesstothePRLN

datasetortothelocalwagesintheconstructionsofar.However,toourunderstanding,this

isalimitedproblemgiventhatmostofconstructioncostscomesfromlabor(Duranton,Hen-

derson,andStrange(2015))paidatanationalminimumwage.Addingregionaldummiesto

accountfordiferenceinthereginoallaborcostsdonotchangeourresults.

2.3.4 DecomposingthePriceelasticity

Sinceahouseisimmobiletransactionsonthehousingmarketaretheresultofarbitragesforlo-

cationwithinacity(seeMuth(1969))andbetweencities(seeRosen(1979)andRoback(1982)).

Asaconsequence,animportantandincreasingpartofthevalueofhousingcapitalislinked

withitslocationandisthuscapitalizedintolandprice(seeDavisandHeathcote(2007)orBon-

netetal.(2016)foracompletereview). hTeimportanceofthelandcomponentarisesfromthe

factthatlandscarcityforgeographicalorregulatoryreasonscanreducepriceelasticity(Saiz

(2010))makingitdependentonlocalconditions(citysize,geographyorlevelsofregulation).

Urbaneconomicsandthemacroeconomicsliteratureshavebeentryingtounderstandwhat

arethemaindriversofthesupplyelasticity.

Intimeseriesanalysis,(Green,Malpezzi,andMayo(2005)emphasizedtheimportanceof

regulationwhileAndrews(2010)alsosuggeststhatcompetitionintheconstructionsector

mightbeimportant.Inurbaneconomics,Saiz(2010)emphasizedtherolephysicalconstraints

andregulation.Finally,theshareoflandalreadydeveloped(HilberandVermeulen(2016)),

thecitysizeinterpretedasthebindnessofthegeographicalconstraint(Saiz(2010))werede-

scribedasimportantdriversoftheelasticity. hTerelativeimportanceofeachfactorremains

unclear,whileSaiz(2010)interpretshisresultsasthefactthatgeographyremainsthemain

driverofpriceelasticityintheUS,HilberandVermeulen(2016)emphasizestheimportanceof

regulationandcitysizeandshowsthattherelativeimportanceofeachfactormightchange

betweenLocalAuthoritiesintheUK.

hTowrapup,theestimatesofthesupplyelasticityvaryacrosscountriesandMSAs.Fourmain
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parametersarelikelytoinfuenceitssize,namelygeography(Saiz(2010)),citysize(Hilber

andVermeulen(2016))regulation(Green,Malpezzi,andMayo(2005))andcompetitioninthe

constructionsector(Andrews(2010)).Sofar,wedidn’tfndanystudytryingtoconnectthe

supplyelasticityatthecitylevelandthemacroeconomicsestimates.Asaconsequencewe

don’tknowiftheobservedtransatlanticgapbetweentheUSandEuropeisduetoacomposi-

tionefect(therearemoreelasticareasintheUSorpeopleliveinmoreelasticplace)ortothe

waytheconstructionsectorisworking.

ShortRun

Wecantrytoinvestigatethedeterminantsofthehousingsupplyelasticity.hTodo,wecan

reestimatetheequationintroducinginteractiontermswithourmeasuresofregulationand

geographicalconstraint:

ln(Constructionk,t)=β
Sln(Pricek,t)+β

RRegulationk×ln(Pricek,t)

+βLAND×(1−Availablek)×ln(Pricek,t)

+βdev×(Developedk)×ln(Pricek,t)×

+βXk,t+λt+λk+εk,t

(2.8)

Where AvailableK istheshareoflandavailablefordevelopments(withaslopebelow

15%andnotunderwater)aroundthecity’sbarycenterascomputedinSaiz(2010). Wealso

controlfortheshareoflanddevelopedDevelopedkwhichispotentiallyendogenous.Wethen

usethepopulationofthecityin1911tocontrolforthispotentialbias.Finallywealsoassess

theimpactofseveralregulationswithRegulationk. Whentryingtoidentifytheimpactof

regulationonthesupplyelasticity,onehastodealwithapotentiallyimportantendogeneity

bias.Areaswithhigherpricearelikelytobesubjecttoastricterdegreeofregulation.Indeed,

sincehousingisaninvestmentgood,Fischel(2001)arguesthathomeownerswillpreserve

thevalueoftheirpropertyexertingpressureonlocaladministrations. hTisintuitionissup-

portedbyseveraladditionalcontributionsasHilberandRobert-Nicoud(2013),Soĺe-Olĺeand

Viladecans-Marsal(2013),Ferreira,Gyourko,etal.(2009),andOrtalo-MagńeandPrat(2014).

Saiz(2010)instrumentregulationusingthecharacteristicsofhomeowners7andshareinpro-

tectiveinspectioninlocalpublicexpenditures.HilberandVermeulen(2016)exploitanational

changeintheregulatoryframeworkimpactingdiferentlylocalauthorities’refusalrate.

Ouridentifcationstrategiestodisentangletheimpactofregulationreliesontheideathat

thenationalrulesdecidedfollowingverygeneralconditionsareindependentonlocalunob-

serveddeterminantsofhousingprices:

7.thenontraditionalChristiansharein1970
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hTefrstnationalruleisthelawofFebruarythe5th1943onhistoricalbuildingwhich

statesthatinaperimeterof500maroundaregisteredorclassifedbuilding,anymodifcation

ofasurroundingbuildingshouldgetanadditionaladvicefromtheAssociationofFrenchAr-

chitects. hTisshouldturnthehousingsupplymorerigidbecausenewprojectsshouldfulfll

particularcharacteristicsandshouldfulfllsomeconditions.Figure2.H.6illustratesthistype

ofconstraintforaFrenchDepartment.Suchazoning,islikelytobeexogenoussincethebuild-

ingsusedwereclassifedalongtimebeforeourperiodofstudy(wefocusontheseclassifed

before1960).Wecomputetheshareofeachareacoveredbythisrule.Anothernationwidelaw,

theSRUactstudiedinBonoandhTrannoy(2012)andGobillonandVignolles(2016),increased

dramaticallytheinterventionofLocalAuthoritiesonthehousingmarket. hTisactincreased

thebindnessofthezoningdrivingtheresusalrateup.Indeed,theSRUActvotedin2000forces

mayortheincreasethenumberofsocialhousingunitswhichconsumesmorelandperunit

ofland. hTeprivatesectorwillthustendstoextendmorerapidlyontheextensivemargins

drivingupthenumberofrefusalsattheurbanarealevel. Wecanthusinstrumentthelevel

ofregulationusingtheshareoftheurbanareaconcernedbytheSRUactonthelongrunor

directlyuseitasameasureofregulationontheshortrun.

LongRun

Inordertoinvestigatewhetherthedecompositiondifersbetweentheextensiveandintensive

margin,wealsodecomposethelongruninversesupplyelasticity.Wefrstusethefollowing

specifcationclosetoourshortrunapproach8:

8.Forthesakeofcomparability,wealsofollowSaiz(2010)andestimate:

∆ln(P1999−2012,k)=

1

βLand
×ln(pop)1990,k×(1−Availablek)×∆ln(H)99−12,k

+
1

βreg
×Regulationk×∆ln(H)99−12,k+εk

(2.9)

Wecontrolfornonlinearityintheefectoflandconstraintwhenthecitysizeincreasesandforregulation.Here
ln(pop)1990,kisthelogofthecitysizein1990andRegulationkisinstrumentedandmeasuredasdiscussedin
theprevioussection.
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∆ln(P1999−2012,k)=
1

βS
×∆ln(H)99−12,k

1

βLand
××(1−Availablek)×∆ln(H)99−12,k

+
1

βReg
×Regulationk×∆ln(H)99−12,k

+
1

βDev
×%Developedk×∆ln(H)99−12,k+εk

(2.10)

whereRegulationkarediferentmeasureofregulation,whentakingtherefusalsofbuild-

ingpermits,itisinstrumentedthankstothenationalrulesasthelawforhistoricalmonuments

andtheSRUact%Developedkistheshareoflanddevelopedin1990,itisinstrumentedthanks

tothepopulationoftheurbanareain1911.

2.4 Data

2.4.1 Unitsofobservation

hTequestionoftheunitofobservationisimportantinUrbanEconomics.Herewewantto

capturetherelevanthousingmarket. WefollowSaiz(2010)andCombes,Duranton,andGo-

billon(2016)andchoosetheMetropolitanStatisticalAreas.However,someotherpapersas

HilberandVermeulen(2016)takeadministrativeareasastheUKlocalAuthorities. Wewill

thusperformsomerobustnesschecksreproducingouranalysisatthedepartmentlevel(larger

administrativeareas).

2.4.2 MeasuringHousingPrices

hTemeasurementofhousingpricedynamicsraisestwoimportantquestion. hTefrstoneis

theconsequenceoftheheterogeneityofhousingunitraisingtheimportanceofqualityandof

thedistinctionbetweenthepriceofnewunitsandthestock. Whilethesecondisconnected

withthefactthathousingisaninvestmentgoodwhosecostcanbemeasuredthankstoseveral

concepts:theprice,therentandtheusercost.

hTeimportanceofquality

Inhisseminalcontribution,Rosen(1974)pointedthathousingcouldbeperceivedasacom-

positegood. hTispropertyhasseveralimplicationswhenitcomestomeasurechangesin

priceacrosstime.Indeedifthefeaturesplayanimportantroletodeterminethehousing

pricesitmightbeimportanttocontrolforchangesinhousingqualityacrosstimeforexample
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usingrepeatedsalesorhedonicpriceindexes.

Landprice,existingpriceornewconstructions?

Whilemoststudiesusegenerallyrepeatedorhedonicpriceindexbasedonthetransactionon

thesecondhandmarket.Combes,Duranton,andGobillon(2016)proposedtodealwiththe

problemofqualityusingpricesonthelandmarketfornewhousingunitscontrollingforthe

locationwithintheurbanarea.MonnetandWolf(2016)alsocriticizetheuseofsecondhand

markettransactionemphasizingthefactthatnewinvestments(inparticularconstructions)

aremorelikelytobegovernedbythepriceofnewunitswhichsometimesdivergefromstan-

dardpriceindexaspointedinBalconeandLaferr̀ere(2015).

Whenstudyinghousinginvestmentdynamics,onecaneasilythink,asarguedinMonnetand

Wolf(2016),thatthemainparameterofinterestintheelasticitywithrespecttonewunitprice.

Asthehousingsupplyelasticitywithrespecttothepriceofexistingunitmightbeafectedby

thefactthatbothtypesofunitsmightnotbeperfectsubstitutesasdiscussedinSection2.B.In

thisstudyweusetwocomplementaryseriesonexistingandnewpricesdescribedinSection

2.H.3s.

Wedothisfortworeasons,forustheshortrunestimatesoftheextensivemarginshould

lookatnewhousingpricesaswethinktheestimatescanbediferentfollowingthetypeof

pricesused.Wethususebothindexintheshortruntoassessthediference,forusadiference

wouldsuggestthatbothtypesofunitsarenotperfectsubstitutesasdiscussedinSection2.B.

Onthelongrun,however,ifoneisinterestedinagglomerationcosts(householdsandfrms

expenditures)solandpricesorexistingunitpricesmightbetherightconceptassuggestedin

Combes,Duranton,andGobillon(2016)sinceitrepresentsthemajorityofwhatisconsumed.

Howeveritcanbeinterestingtoassesstheintermediateintensivemarginusingnewprices.

Price,rentorusercost?

SinceHousingisaninvestmentgood,suchagoodcanbeboughtbyahouseholdforitsown

useorbyaninvestorinordertoberented.Onecanthusdistinguishthetransactionpriceand

therentalprice. Whilemostofthestudiesobservethemarketdynamicsthroughthelensof

transactionprices,itremainsunclearwhetheroneshouldlookattransactionpriceorrental

price.Ifonthelongrunfnancialtheorysuggestsbothshouldbeequivalent,severalstudies

highlightedimportantdivergencesbetweenbothmeasuresthroughtimeresultinginfuctu-

ationsintheusercost(Himmelberg,Mayer,andSinai(2005))orthroughspace(seeOswald

(2016)).

Itisworthnotingthatsomemacroeconomicspaperalsochosetostudyhousinginvestment
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dynamicsdistinguishinginvestmentsintherentalsectorfromhomeowners’computingauser

costforeachsector(seeHendershotandShilling(1980)foranexample).However,sinceuser

costsrelyonexpectationthesemeasuresofenrelyonstrongassumptions.

Inthispaper,asinmoststudieswiththeexceptionofBr̈ulhart(2016)weonlylookathous-

ingpricessofar9.WejustifythischoicebythefactthatproducersinFrancearemuchmore

likelytoobservesellingpricesratherthanrentsasmostofthemselldirectlytheirproductsto

homeownersorhouseholdswillingtoinvestintherentalsector.Besidessocialhousingwhere

rentsarecontrolled,therearefewinstitutionsinvolvedontherentalmarketandmostofthe

constructorsaremostlyfocusedontheproductionofnewunits.

2.4.3 Measuring Qantities

Intheliterature,therearemanywaystomeasurethequantity.Inurbaneconomicsmanypa-

persusethepopulationandmostlycareaboutthecitysize(Saiz(2010),Combes,Duranton,and

Gobillon(2016)).However,thenumberofnewunitsbuiltmeasuredthroughbuildingpermits

orthevariationofthestockisalsomeasured.theadvantageofthestockvariationistoac-

countforconversionofexistingunitsanddestruction.Relatedtothislatermeasure,Br̈ulhart

(2016)usethetotalfoorsurfacededicatedtohousing.Suchameasuredoesnotaccountforthe

divisionofexistingunitbutmeasuremorepreciselythevolumeofspacededicatedtohous-

ing.MacroeconomicspapersofenlookathousingstartsorGrowthCapitalFormationinthe

housingsector.

Inthispaper,wemeasurequantitythankstotheconceptofhousingunit. Weusethe

Nationalcensusfrom19901999andthecontinuouscensusdatapublishedfrom2002,thisgive

usthenetstockvariationwhichisthemostimportantinthelongrun.Inadditionwealsouse

theconstructiondatafromsit@del2databaseprovidedbytheCGEDD,thisgivesusthegross

variationwhichismoreinterestingwhenlookingatproductiondecisions.Inordertoidentify

demandshocksandtodealwiththesimultaneitybias,wehavetoinstrumentconstruction

thankstoBartiktypeinstrumentsasdescribedinSection2.H.4.Wealsoinstrumentdemand

shocksthankstotheclimaticfeaturesoftheareaatthebarycenterasreportedinSection2.H.1.

2.4.4 hTedeterminantsofsupplyelasticity

Aswealreadyemphasized,theliteraturehashighlightedfourmainfactorslikelytoinfuence

thedegreeofelasticity:competitionintheconstructionsector(CalderaandJohansson(2013)),

regulation(Green,Malpezzi,andMayo(2005)),thegeographicalconstraintanditsbindness

9.HoweverwearecurrentlytryingtobuildarentalpriceindexforseveralurbanareasusingtheCNAFdataset
onhousingallowances.
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(Saiz(2010),HilberandVermeulen(2016)). hTeliteratureusuallyconsidertheconstruction

sectorascompetitive(),inadditionwecanthinkthatthisparameterwouldn’tstronglyvary

acrossFrance. Wethusturntothegeographicalandregulatoryconstraintsandwillpresent

howtomeasureit. Whilethegeographicalconstraintisconsideredasexogenous,theregu-

latoryconstraintandtheshareofdevelopedlandareconsideredasendogenoustohousing

prices.Wewillthusdiscusshowmeasureandidentifyexogenousvariationintheregulatory

constraint.

Howtomeasurethegeographicalconstraint?

WefollowSaiz(2010)tocomputethegeographicalconstraintasexposedinAppendix.How-

ever,itisworthHilberandVermeulen(2016)proposedanalternatemeasureforthiswhich

isthediferencebetweenthehighestandthelowestaltitudeontheterritory. Weareableto

recoverthismeasureandcompareitwithlandavailability.Itisworthnotingthattheyare

highlycorrelated(85%)themaindiferencebeingthatHilberandVermeulen(2016)doesnot

takeintoaccounttheroleofoceansforcoastalareas(inSaiz(2010)coastalcitiesareconsid-

eredashighlyconstrained).WeillustratethisdiferenceinFigure2.2. hTisfeaturemighthave

importantimplicationsfortheresultsofHilberandVermeulen(2016),indeedifthemarginal

impactofthegeographicalisprobablyunafectedthepredictionandthestandarddeviation

toassesstherelativeimportanceofeachvariablewill.Forgetingtheroleofwater-bodiesand

coastalareascanstronglyexplainwhytheauthorsconcludetoalowimpactofgeographical

constraints.Oneparticularlimitsofsuchameasure,alsoarisesfromthefactthatriverscan

beanimportantsourcesofregulationdesignedinordertoavoidfoods.Notcontrollingfor

suchareasmightleadtooverestimatetheroleofregulation,wethusprefertouseSaiz(2010)

measurebutourmainconclusionsremainunchangedusingtherange.

hTeMaingeographicalfeaturesofoursampleofinterestarereportedinhTable2.H.1.One

frststrikingfactariseswhencomparingtheircharacteristicswithSaiz(2010):FrenchUrban

Areasappeartobepoorlyconstrained.Whenaccountingforinternalwaterandmountainous

areas,theaverageconstraintforallUrbanAreasisaround8.6%10. hTisfgurerisesaround

16.6%11whenaccountingfortheoceanwithina50kmradius. hTesefguresaremuchsmaller

thantheirUScounterpart,Saiz(2010)reportsanaverageof26%fortheNorthAmericanUrban

Areas.

10.6%forthefrst100UA
11.16%forthefrst100UA
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(a)Arealostwhentheoceanisnotaccounted

(b)Arealostwhentheoceanisaccounted

Author’scomputation

Figure2.2:Correlationbetweenelevationrangeandthegeographicalconstraint
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Developedland

hTeliteraturesuggeststhatdenserareasareusuallymoreinelastic.Wecanrecoverthisidea

withthebindnessofthegeographicalconstraint12measuredwiththelevelofpopulationatthe

beginningoftheperiod(Saiz(2010))orwithshareofdevelopedland(HilberandVermeulen

(2016)).WeusethedataprovidedbytheCopernicProjectattheEuropeanLevel:Corine

Landcoveraferremovingtheareasunavailablebecauseofthegeographicalconstraintwe

computetheshareofdevelopedlandamongtheremainingland.

hTeextensionofthecityislikelytobeendogenouswithrespecttoprices,onepossibilityisto

instrumentitthankstopastdensityasinHilberandVermeulen(2016),tothisendweusethe

historicaldataonpopulationkindlyprovidedbytheCassiniProject13.Saiz(2010)doesnot

instrumentthebindnessofthegeographicalconstraint.

Howtomeasuretheregulatoryconstraint?

RegulationappearstoplayanimportantroleontheHousingSupplyElasticity(HilberandVer-

meulen(2016)).However,itisworthnotingthateachcountryhasitsparticularsetsofrules

thatmaydiferquiteimportantlyinitsspiritandwhichshouldbeaccountedforwhenmea-

suringit.Sofartwoimportantpapersproposediferentapproachestocatchtheregulatory

pressure.

Ontheonehand,intheUSGyourko,Saiz,andSummers(2008)developedtheWharton

LandUseRegulationIndex(WLURI),acompositeindexabletorefectthelimitsonnewdevel-

opments(localpoliticalpressures,delays,refusals,limitsofrezoning,useofMinimumLotSize

etc…).FromaquestionnaireaddressedtoLocalAuthorities,theauthorsareabletomeasure

thestrengthoftheregulatoryenvironment. hTisindexhasbeenwidelyusedintheliterature

investigatingtheimpactoftheregulatoryenvironment.Forexample,Saiz(2010)averages

theseindexesattheMunicipalleveltocomputeanindexattheUrbanAreaLevel.Onthe

otherhand,HilberandVermeulen(2016)proxyfortheregulatoryconstrainttherefusalrate

ofmajorprojectsandusechangeinnationalrulesasexogenousshocksandidentifythecausal

impactofregulation.

Francedoesn’thaveanycomparableindexastheWhartonLandUseRegulationIndex.

However,therichamountofdataavailableallowsustoconstructasetofindicesdesignedto

proxythestringencyofdiferenttypesofregulations.Indeed,whileSaiz(2010)usesamultidi-

mensionalindex,HilberandVermeulen(2016)onlyfocusonrefusalratesandaresilentabout

zoningorotherregulatoryconstraintasminimumlotSizeormaximumfoorarearatio. We

12.Saiz(2010)showsthattheelasticitydependsnegativelyfromthelevelofthepopulation(iethebindnessof
thegeographicalconstraint)
13.htp://cassini.ehess.fr/
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thusproposetoprovidediferentmeasureofregulationsabletoaccountforthespecifcityof

theFrenchregulatoryenvironment.Ourcontributiononthisaspectistwofoldsweprovide

originalsetsofmeasuresoftheFrenchRegulatoryenvironmentandweexploitanoriginal

identifcationstrategyusingexogenousNationalrulesinordertoidentifythecausalimpact

ofregulation.InthissectionweprovideabriefdescriptionoftheFrenchregulatoryframe-

workintroducingourvariablesandidentifcationstrategy.

Firstofall,Franceischaracterizedbyanimportantsetoflocalregulation. hTecoreelement

oftheFrenchurbanplanningsystemiszoning14.Asinmanycountriesthemostcommonsys-

temofzoningusedistheeuclideansystemofzoningwherediferentdistrictsareassignedto

specifcactivities(Naturalspace,Industrialuse,commercialuse,residentialuse,mixeduse).

OnestrongspecifcityofFrancewhencomparedwiththeUSisthefactthattheexistence

ofzoningshouldn’tbeperceivedasaconstraintperse.Indeed,ifsomeFrenchMunicipal-

itiesdon’thaveadoptedazoningdecree,theresultingregulatoryenvironmentwouldend

stricterthanwiththeexistenceofzoningsincetheNationalPlanningFramework15withits

ruleoflimitedability16toconstructwouldbeapplied.Wecollecteddatadescribingtheex-post

maximumFloorAreaRatioandthemunicipalityundertheRNU.Howeveralltheserulesof

urbanismastheminimumlotsize,themaximumFloorAreaRatioarehardtocomparebe-

tweenurbanareasandmunicipalitiyandareverylikelytobeendogenous. Wethusturnto

thecommonoutcomeoftheserules,therefusals.InaspiritclosetoHilberandVermeulen

(2016),wehadaccesstoanextractionofthesit@deldatasetwhichisanexhaustivedatabase

onbuildingpermitscontainingyearlynumberofrefusals.However,wedidn’tknowtherea-

sonsfortheserefusals.Wecompletethisvariablewithadditionalinformationonthenumber

ofpermitcancellationsresultingfromanadministrativedecision(eitherfromajudge,from

therepresentantoftheFrenchstateorfromthemayor).Weareabletodistinguishwhetherthe

cancellationsconcernedcollectivebuildingsorsingleunits.Sofar,wefocusontheimpactof

refusalsandcancellationsthatweinstrumentthankstonationalrules,wealsoinvestigatethe

impactofnationalrulesseparately.Aggregatingtheseinformationattheurbanarealevelcan

mitigatethedeclarationbiasatthemunicipalitylevel:indeedonecanthinkthatsmallmu-

nicipalitiestendtoinformthedatabaselessprecisely,goingatsuchanaggregatelevelmight

thusmitigatethisproblem.

Asrefusalsareverylikelytobeendogenous,wecollecteddataontheconstraintsresulting

fromNationalLawsthatarelesslikelytobeinfuencedbynationalpolitics.Firstweusethe

lawonhistoricalmonumentsalreadydescribed.hTocreateourmeasurementofthedegreeof

thelaw,wescrapedtheexhaustivelistofthehistoricalmonumentswiththeircharacteristics

14.PLU,POSorcartecommunale(Municipalitymap)
15.ŔeglementNationald’Urbanisme(RNU)
16.withthisrulealmostnonewdevelopmentcanbemadeoutsidethecoreareaofthecity
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anddateofclassifcationontheMinistryofCulturewebsiteandthentheirgeographicalloca-

tionusingtheirwikipediapage. Wethenbuiltcircleof500metersaroundthesemonuments

tocomputetheshareoftheurbanareaunderthisrestrictionasillustratedinFigure2.H.6in

appendix.WealsocollectedthezoningoftheEuropeanEnvironmentprotectionareas(Natura

2000)andcomputedtheshareofdevelopablelandconcernedbythiszoning.Wealsocollected

theexhaustivedatabaseonpublicforests17,andcomputedalsotheshareofdevelopableland

classifedassuchofeachurbanarea.Finally,wegotaccesstotheexhaustivelistsofmunici-

palityundertheSRUactfromwhichwecomputethesurfaceoftheurbanunitatthecenterof

eachurbanareaconcernedbythisact.AsillustratedinhTable2.2,themainexogenousdrivers

ofourendogenousmeasureofregulationappearstobetheshareofterritoryconcernedby

thehistoricalmonumentsruleandtheshareoftheurbanunitconcernedbytheSRUact.We

thususebothmeasuresasinstrumentsorasdirectmeasuresinourempiricalanalysis. We

cannotethatasinHilberandRobert-Nicoud(2013)theshareofdevelopedlandappearstobe

important(howeveritisnotinstrumentedhere)

(1) (2)
Refusals Refusals

%undevelopable -0.309 -0.563
(0.844) (0.872)

%developed 2.005 2.759∗

(1.351) (1.640)
%SRU 1.351∗∗∗ 1.582∗∗∗

(0.348) (0.476)
%shareHist.Mon. 7.075∗∗∗ 7.754∗∗

(2.681) (3.153)
%Natura2000 1.662 -0.125

(2.323) (2.678)
%PublicForests -0.660 -0.668

(1.283) (1.733)

R2 0.304 0.303
Obs 87 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.2:Driversofregulation

17.http://carmen.carmencarto.fr/105/ONFForets.map
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2.5 Shortandlongrunelasticitieswithrespecttonewand

existingprices

Inthefollowingsection,weanswertwoempiricalquestions.First,weestimatethefourelas-

ticitiesdescribedinSection2.3andtestwhethertheyarediferent.Second,wecomparethe

supplyelasticityofFrancewithpreviousstudiesontheUSusingsimilardataandspecifca-

tionsinordertoidentifytheexistenceofthehTransatlanticgapsuggestedintheliterature.

2.5.1 hTeShortrunsupplyelasticityusingapanelestimator

Wefrstturntotheshortrunsupplyelasticitywhichshouldallowustoestimatetheinten-

sivemarginsupplyelasticityusingthenewpriceindexandtestwhetheritdivergesfromthe

intermediateextensivesupplyelasticityestimatedusingexistingunitprices.Werestrictour

analysisto56UrbanAreaforwhichwehaveenoughobservationseachyearinordertocom-

putetheyearlynewpriceindexandhaveabalancedpanel.

hTable2.3presentsourbaselineestimateoftheintensivemarginsupplyelasticity(IMSE).

Giventhereducedsamplesize,weestimatethisequationthankstotheLIML.Aswecansee,

thesimultaneitybiasgeneratesastrongdiferencebetweenthe2slsandtheOLSestimatesas

wecomparecolumns(1)withcolumns(2-4). hTeinstrumentusedincolumn(2)istheBar-

tiktypeinstrumentusuallyusedintheliterature.Aswecansee,appearsstrong18. hTefrst

stagesarereportedinhTable2.C.1. hTesecondinstrumentusedincolumn(3)isthenumberof

youngpeoplebornbetween30and20yearsbeforetheyearunderscrutiny. hTisinstrumentis

evenstronger19andismorespecifctoeachurbanareawhichremovetheconcernaboutthe

collinearitywiththetimefxedefects. Whenjointlytestingbothinstrumentsasincolumn

(4),wecannotrejecttheirjointexogeneityasindicatedbythep-value. hTisisparticularly

interestingasbothinstrumentsexploitverydiferentsourcesofvariation. hTemainconclu-

sionofthistableisthattheintensivemarginsupplyelasticityforhousingisaround0.9.As

wealreadydiscussed,sucharesultisnotdirectlycomparablewiththepreviousstudiesthat

ininurbaneconomicswhichtendtoestimatetheextensivemarginsupplyelasticity.Wethen

comparethisresultwiththesupplyelasticitywithrespecttosecondhandtransactionprices

thatwedefnedastheintermediateextensivemarginsupplyelasticity(IEMSE).

18. hTeF-statisabovetheadjustedStockYogocriticalvaluesof5%incolumn(2)
19.theF-statisabovetheadjustedStockYogocriticalvaluesof5%.
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(1) (2) (3) (4)
ln(construction)ln(construction)ln(construction)ln(construction)

ln(pricenew) 0.284∗∗∗ 0.816∗∗ 0.995∗∗∗ 0.937∗∗∗

(0.0892) (0.332) (0.284) (0.262)
Year&UAFE Y Y Y Y

R2 0.278 . . .
Obs 1006 1006 1006 1006
N.ofUA 56 56 56 56
Bartik N Y N Y
BirthshT-20 N N Y Y
F-stat 75.33 109.6 65.02
p-value 0.571

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.ln(pricenew)isthepriceofnewunitswhichisinstru-
mentedwithBartikinstruments(growthofemploymentpredictedfromthenationalsectorialtrends)and
thenumberofbirthstwentyyearsbefore(BirthshT-20).F-statindicatesthestrengthofthefrststagewhich
canbefndinhTable2.C.1,theypassthestandardsthresholdofStockYogotest. hTep-valueindicatesthat
theinstrumentspassthestandardexogeneitytest.

hTable2.3:Shortrunestimatesofthesupplyelasticity

hTable2.4investigateswhethertheIEMSEcomputedusingtheexistingunitpriceindexis

signifcantlydiferentfromtheIMSEestimatedinhTable2.3.Wecanremarkthattheestima-

tionoftheIEMSEusingexistingunitsuggestsamuchlesselasticsupply. hTeChi-2testforthe

equalityofbothcoefcienthasavalueof98.45,wecanthusrejecttheequality.Similarconclu-

sionisreachedwhenestimatingtheinversesupplyelasticityinhTable2.C.9inSection2.C.4.It

isworthnotingthanthefrststageshowscoefcientmuchhigherfortheexistingunitprice:

exogenousshockshaveastrongerimpactonthepriceofexistingunits. hTecoefcientsinthe

secondhandpricetransactionarealwayssignifcantlyhigher. Weconsiderthatsuchresult

suggeststhatnewhousingunitsandexistingunitsarenotperfectsubstitutesasdiscussedin

Section2.B. hTeIEMSEhasavalueof0.56andgiventhedataandthespecifcationusedis

moredirectlycomparablewiththemacroeconomicestimatesfoundinCalderaandJohansson

(2013)forFrance.Itisofcomparableorderofmagnitude.Inordertogetestimatescomparable

withthemacroeconomicsliteratureweneedtoturntolongruninversesupplyelasticities

usinglongdiferences.
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(1) (2) (3) (4)
ln(construction)ln(construction)ln(construction)ln(construction)

ln(pricenew) 0.191∗ 0.898∗∗

(0.101) (0.354)
ln(priceold) 0.545∗∗∗ 0.443∗∗

(0.109) (0.181)
Year&UAFE Y Y Y Y

R2 0.272 0.291 . .
Obs 839 839 839 839
N.ofUA 56 56 56 56
Bartik N N Y Y
BirthshT-20 N N Y Y
F-stat 36.30 220.6
p-value 0.911 0.321

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.ln(pricenew)andln(priceold)arethepricesofnew
andexistingunitswhichareinstrumentedwithBartikinstruments(growthofemploymentpredictedfrom
thenationalsectorialtrends)andthenumberofbirthstwentyyearsbefore(BirthshT-20).F-statindicates
thestrengthofthefrststagewhichcanbefoundinhTables2.C.6and2.C.8,theypassthestandards
thresholdat5%. hTep-valueindicatesbothinstrumentspasstheexogeneitytest.Achi-2testwasrun
tocomparethetwoelasticitiesofcolumn(3)and(4)andyieldsavalueof98.45rejectingtheequalityof
bothcoefcients.

hTable2.4:Shortrunestimatesofthesupplyelasticitywiththetwoindex(1998-2013)

2.5.2 hTelongruninversesupplyelasticityusinglongdiferences

WenowreproduceSaiz(2010)baselineestimatesusingalongdiferenceover12years. hTe

numberofunitinourbaselinespecifcationishigherbecausewearelessdemandingonhous-

ingpriceasweonlyneedtohaveenoughobservationfor1999and2012. hTisallowsusto

increaseoursamplesize.

hTable2.5presentsourestimateoftheintermediateintensivemarginsupplyelasticityus-

ingthenewpriceindex.Asintheshortrun,thesimultaneitybiasappearstoberelatively

strongasillustratedthediferencebetweencolumn(1)and(2-4).Ourinstrumentsappearto

bestrongandpassthestandardstockyogocriticalvalueof5%. hTefrststagearereported

inhTable2.D.1inSection2.D.1. Wecan’trejecttheexogeneityoftheinstrumentwhenused

together.Aswecansee,theelasticitywithrespecttonewhousingpricesisveryclosetothe

oneestimatedintheSection2.5.1butstillappearslightlyhigher.InSection2.D.2hTable2.D.2

weperformadditionalrobustnesschecksonthispointrestrictingoursampletothesampleof

thepanelusedinhTable2.4intheprevioussection. hTisseemstoconfrmthattheshortrun

elasticityisindeedhigherbufrststageareweakerandtheelasticitylesspreciselyestimated.

Wecanseethatthesupplyislesselasticwhenfacinglongrunshocksdrivingthecitytogrow

onitsextensivemargin.Howevertheorderofmagnitudetendstobeinlinewithourinter-

pretationofthiselasticityasanintermediateintensivemarginsupplyelasticity.
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(1) (2) (3) (4)
∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew)

∆ln(Units) 0.636∗∗ 1.116∗ 1.429∗∗ 1.230∗∗

(0.274) (0.573) (0.714) (0.523)

R2 0.0598 . . .
Obs 87 87 87 87
Bartik N N Y Y
hTemperature N Y N Y
F-stat 25.43 15.89 16.53
p-value 0.660

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

∆ln(pricenew)isthelongdiferenceofnewprices.∆ln(Units)isthelongdiferenceofthenumberof
unitswhichisinstrumentedwiththehTemperatureinJanuaryandlabormarketshocks(Bartik).F-stat
indicatesthestrengthofthefrststagereportedinhTable2.D.1,theypassthestandardsthresholdofthe
cuewithlimitedinformationat5%. hTep-valueindicatesthatwecan’trejectthejointexogeneityofthe
instruments.

hTable2.5:LongDiferenceestimatesoftheinversesupplyelasticity

WethenturntotheintensivemarginsupplyelasticityinhTable2.6. hTesimultaneitybias

appearstoberelativelystrongasillustratedthediferencebetweencolumn(1)and(2-4)and

theinstrumentsarestillstrongasthefrststageisthesameasintheprevioustable. We

can’trejecttheexogeneityoftheinstrumentwhenusedtogether. hTishTablesuggeststhatthe

extensivemarginsupplyelasticityismuchlower. Wecansaythatthesupplyislesselastic

whenfacinglongrunshocksdrivingthecitytogrowonitsextensivemargin. hTeorderof

magnitudeisrelativelyclosertotheestimateswithrespecttoexistingpricesintheshortrun,

thistendstoconfrmsthattheshortrunelasticitieswithrespecttoexistingunitpricesare

anintermediatesupplyelasticity.AsalreadydiscussedinCombes,Duranton,andGobillon

(2016),thelongrunelasticitymightbeconsideredasanagglomerationcost.
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(1) (2) (3) (4)
∆ln(priceold) ∆ln(priceold) ∆ln(priceold) ∆ln(priceold)

∆ln(Units) 0.962∗∗∗ 2.778∗∗∗ 3.339∗∗∗ 3.064∗∗∗

(0.283) (0.710) (0.932) (0.675)

R2 0.120 . . .
Obs 87 87 87 87
Bartik N N Y Y
hTemperature N Y N Y
F-stat 25.43 15.47 16.53
p-value 0.457

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

∆ln(priceold)isthelongdiferenceofexistingunitprices.∆ln(Units)isthelongdiferenceofthe
numberofunitswhichisinstrumentedwiththehTemperatureinJanuaryandlabormarketshocks
(Bartik).F-statindicatesthestrengthofthefrststagereportedinhTable2.D.1,,theypassthestan-
dardsthresholdofthecuewithlimitedinformationat5%. hTep-valueindicatesthatwecan’treject
theexogeneityoftheinstruments.

hTable2.6:LongDiferenceestimatesoftheinversesupplyelasticitywithexistingprices

hTable2.7summarizesthediferencebetweentheintermediateintensivemarginsupply

elasticity(IIMS)andtheextensivemarginsupplyelasticity(EMSE).Wecanobservethatthey

divergeconsiderablyandaresignifcantlydiferentfromoneanother. hTistendstoconfrm

ourintuitionaccordingtowhichwearelookingattwoclearlydiferentconceptsandthatthe

IIMSismorerelatedwiththedeveloperproductioncosts.

Finally,wecancomparetheextensivemarginsupplyelasticity(EMSE)withSaiz(2010).In

hiscontributiontheinversesupplyelasticityestimatedfortheUSmetropolitanAreaisaround

0.6whereaswefndaninversesupplyelasticitywithrespecttoexistingpricesaround3for

theexistingunit.Wecanthenconfdentlyconcludethattheseestimatesarelinewiththeidea

ofthetransatlanticgapemphasizedintheMacroeconomicsliterature.
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(1) (2) (3) (4)
∆ln(priceold) ∆ln(pricenew) ∆ln(priceold) ∆ln(pricenew)

∆ln(Units) 0.962∗∗∗ 0.636∗∗ 3.064∗∗∗ 1.230∗∗

(0.283) (0.274) (0.675) (0.523)

R2 0.120 0.0598 . .
Obs 87 87 87 87
Bartik N N Y Y
hTemperature N N Y Y
F-stat 16.53 16.53
p-value 0.457 0.660

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

∆ln(pricenew)and∆ln(priceold)arerespectivelythelongdiferenceofnewandexistingunitprices.
∆ln(Units)isthelongdiferenceofthenumberofunitswhichisinstrumentedwiththehTemperature
inJanuaryandlabormarketshocks(Bartik).F-statindicatesthestrengthofthefrststagereportedin
hTable2.D.1,theypassthestandardsthresholdofthecuewithlimitedinformationat5%. hTep-value
indicatesthatwecan’trejecttheexogeneityoftheinstruments.

hTable2.7:LongDiferenceestimatesoftheinversesupplyelasticitywithexistingandnew
prices

2.6 Decomposingthetwoelasticities

Wenowtrytodeterminewhatarethemaindriverofthesupplyelasticityontheextensiveand

intensivemargin. hTeideaofthissectionistodecomposetheelasticitiesbetweenthepartsdue

togeographyandthepartduetoregulation. hTismighthelpustounderstandthediference

betweenthesupplyelasticitywithrespecttwothetwoindexes,betweentheextensiveand

intensivemarginsandbetweentheUSandFrance.

2.6.1 hTeintensivemarginsupplyelasticity

Wefrstturntotheshortrunspecifcationinordertodecomposetheintensivemarginfor

newhousingunitinhTable2.8.Column(1)introducesourmeasureforthegeographicalcon-

straintwhichappearsstronglysignifcant.Accordingtotheestimate,anUrbanAreawitha

constraintof100%wouldthenhaveitselasticitydividedby2,goingfrom1.6to0.8.However,

itisworthnotingthataswealreadyemphasized,Frenchurbanareaareactuallypoorlycon-

strainedwhencomparedwiththesimilarmeasurefortheUS.Incolumn(2),weintroducean

indicatorforthe%oftheUrbanUnitconcernedbytheSRUAct. hTisAct,forcesMayorsto

interveneonthehousingmarketinordertoincreasetheshareofsocialhousingunit.Asal-

readymentioned,weconsiderthisactasexogenousasitcomesfromanationalrulesdesigned

accordingtoanarbitrarythreshold.Alltheurbanunitsinoursampleareconcerned,theirde-

greeofconcerndependsonalegacyofthepast:pastsocialhousingunitsbuiltintheirarea

whicharemainlyalegacyfromthe70s. hTisappearsalsotodecreasesignifcantlythesupply

elasticity.Weaddanotherexogenousmeasureofregulationincolumn(3):theshareofarea

concernedbythehistoricalmonumentslaw. hTisalsoenterssignifcantlyintotheregression
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andasmallvariationofsuchazoningappearstohaveamajorimpact.Finally,weincludethe

shareofdevelopedlandinstrumentedthankstothepopulationintheurbanareain1911. hTis

neverturnssignifcantcontrarytothefndingsofHilberandVermeulen(2016).Inalastspec-

ifcation,weincludesanendogenousindicatorofthedegreeofregulation:therefusalindex

computedattheurbanarealevel.Wheninstrumentedwiththeshareofhistoricalmonuments

itappearstoplayanimportantandsignifcantrole. Wedon’tinstrumentwiththeSRUact,

asontheshortrunthisinstrumentisweakandnotsignifcantonregulationisonthelong

runwhenturningitbindingbecauseofthesocialhousingsectorexpansionasillustratedin

Chapelle(2015).Suchrebatescouldbecompensatedontheothersalestotheprivatehouse-

holds.hTosumup,bothregulationandgeographyappearstobeimportantdriversoftheshort

runsupplyelasticitybutgiventhefeaturesoftheFrenchurbanareas,regulationisstrongly

responsiblefortherelativeinelasticityoftheFrenchhousingsupply.

(1) (2) (3) (4) (5)
ln(construction)ln(construction)ln(construction)ln(construction)ln(construction)

ln(pricenew) 1.609∗∗∗ 2.666∗∗∗ 2.904∗∗∗ 2.912∗∗∗ 5.391∗∗∗

(0.455) (0.827) (0.858) (0.873) (2.051)
ln(pricenew)x%undevelopable -0.829∗∗ -1.051∗∗ -1.208∗∗ -1.657∗∗ -1.728∗∗

(0.374) (0.463) (0.482) (0.712) (0.703)
ln(pricenew)x%SRU -0.334∗∗ -0.319∗∗ -0.341∗∗

(0.156) (0.160) (0.168)
ln(pricenew)x%histmon -3.786∗ -6.065∗

(2.056) (3.100)
ln(pricenew)x%developed 1.662

(1.615)
ln(pricenew)xrefusals -0.220∗

(0.113)
Year&UAFE Y Y Y Y Y

R2 . . . . .
Obs 1006 1006 1006 1006 1006
N.ofUA 56 56 56 56 56
Bartik Y Y Y Y Y
BirthshT-20 Y Y Y Y Y
Pop1911 N N N Y Y
HistMon N N N N Y
F-stat 18.08 5.812 4.553 3.437 2.506
p-value 0.299 0.918 0.636 0.948 0.231

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.F-statindicatesthestrengthofthefrststage,whichpasstheStockYogocriticalvalueat5%in
thebaselineandisthenweakerwhenincreasingthenumberofinteractionterms. hTep-valueindicatesthatwecan’trejecttheexogeneityofthe
instrumentsinanyofthespecifcations.SRUdesignedthe%oftheurbanunitcoveredbytheSRUAct,%histmondesignedthe%oftheUrbanarea
concernedbyrestrictionsduetoaproximitytoanhistoricalmonument.%undevelopableisthe%oflandnotdevelopablebecauseunderwaterorwith
aslopeabove%percent.%developeddesignestheshareoftheurbanareaalreadybuilt,itisinstrumentedwiththepopulationin1911andisnever
signifcantFinallyrefusalistheaveragenumberofrefusalinthemunicipalityoftheurbanarea,weinstrumentthisindexwiththe%ofareacovered
bythehistoricalmonuments.

hTable2.8:Decompositionoftheshortrunsupplyelasticitywithnewunitprice
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2.6.2 hTeintermediateextensivemarginsupplyelasticity

Wecanturntothedecompositionoftheelasticitywithrespecttoexistingunitprice.Geogra-

phyentersalsoseemstoplayanimportantroleasillustratedincolumn(1)ofhTable2.9.Sodoes

the%oftheurbanareacoveredbytheSRUactandthehistoricalmonumentsregulation. hTe

percentageoflanddevelopedstilldoesnotseemstoplayanysignifcantrolesuggestingthat

thelandconstraintisnotbindingforFrenchurbanarea.Finallyourrefusalindexstillenters

signifcantlyandhasastrongandnegativeimpactonthesupplyelasticity. hTecoefcienton

theregulationindexappearstobestrongerthanwhenlookingforthenewpriceindex.Part

ofthebiascouldcomesfromthatregulationiscapitalizedintothelandpriceofexistingunit

whichbeneftfromthepositiveexternalitiesofregulation.Regulationmightthenaccentuate

thelowelasticityofsubstitutionbetweenbothgoodincreasingthediferencesbetweenboth

typesofunits.

(1) (2) (3) (4) (5)
ln(construction)ln(construction)ln(construction)ln(construction)ln(construction)

ln(priceold) 0.732∗∗∗ 0.967∗∗∗ 1.255∗∗∗ 1.280∗∗∗ 5.305∗∗∗

(0.221) (0.242) (0.281) (0.297) (1.686)
ln(priceold)x%undevelopable -0.602∗∗ -0.550∗ -0.711∗∗ -0.638 -1.268∗∗∗

(0.290) (0.293) (0.306) (0.428) (0.408)
ln(priceold)x%SRU -0.0300∗∗ -0.0284∗∗ -0.0286∗∗

(0.0134) (0.0135) (0.0135)
ln(priceold)x%histmon -4.305∗∗ -3.825

(1.704) (2.599)
ln(priceold)x%developed -0.323

(1.322)
ln(priceold)xrefusals -0.352∗∗∗

(0.127)
Year&UAFE Y Y Y Y Y

R2 . . . . .
Obs 840 840 840 840 840
N.ofUA 56 56 56 56 56
Bartik Y Y Y Y Y
BirthshT-20 Y Y Y Y Y
Pop1911 N N N Y N
SRU N N N N Y
Hist.Mon N N N N Y
F-stat 85.89 58.62 42.77 19.57 6.669
p-value 0.116 0.238 0.457 0.482 0.462

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.F-statindicatesthestrengthofthefrststage,whichpasstheStockYogocriticalvalueat5%in
thebaselineandisthenweakerwhenincreasingthenumberofinteractionterms. hTep-valueindicatesthatwecan’trejecttheexogeneityofthe
instrumentsinanyofthespecifcations.SRUdesignedthe%oftheurbanunitcoveredbytheSRUAct,%histmondesignedthe%oftheUrbanarea
concernedbyrestrictionsduetoaproximitytoanhistoricalmonument.%undevelopableisthe%oflandnotdevelopablebecauseunderwateror
withaslopeabove%percent.%developeddesignestheshareoftheurbanareaalreadybuilt,itisinstrumentedwiththepopulationin1911andis
neversignifcantFinallyrefusalistheaveragenumberofrefusalinthemunicipalityoftheurbanarea,weinstrumentthisindexwiththe%ofarea
coveredbythehistoricalmonumentsandthe%coveredbytheSRUact.

hTable2.9:Decompositionoftheshortrunsupplyelasticitywithexistingunitprice
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2.6.3 hTeintermediateintensivemarginsupplyelasticity

Wenowturntotheextensivemargindecomposition.hTable2.10showsthedecompositionof

theinversesupplyelasticitywithrespecttonewhousingprices.Aswecanseeincolumn(1)

the%geographicalconstraintappearsimportant,howeverwhencontrollingforthepercentage

oflandalreadydeveloped(instrumentedwiththepopulationin1911)asincolumn(2)itturns

notsignifcantanymore.However,whencontrollingforthelevelofregulation(wecontrol

forendogeneityusingthenationalrules:thepercentageofareacoveredbytheSRUactand

thehistoricalmonuments)asincolumn(3)itremainssignifcant. Whencontrollingforthe

geographicalconstraint,thelevelofregulationandthepercentageoflanddeveloped,results

arepuzzlingbecausethefrststageistooweakasillustratedbytheF-statincolumn(4)we

thusruna”horserace”removingthevariationofhousingunits.Insuchaspecifcationonly

theshareofdevelopablelandremainssignifcant. Wecaninterpretsucharesultasthefact

thatusingnewhousingpricesisstillclosetoanestimateoftheproductionfunction.Onthe

longrun,themaindriveroftheelasticitymightbethetechnicalchallengefacedbydevelopers

whenthecityisgrowingonitsextensivemarginandhastodeveloponlessproductiveland

parcelswithmoretechnicalchallenges.

(1) (2) (3) (4) (5)
∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew)ln(pricenew)

∆ln(Units) 0.389 -0.186 -2.029∗ -3.248∗∗

(0.475) (0.549) (1.052) (1.378)
∆ln(Units)x%undevelopable 1.556∗∗∗ -0.255 1.527∗∗∗ 2.517∗∗∗ 1.538∗∗

(0.535) (1.183) (0.533) (0.831) (0.661)
∆ln(Units)x%Developed 12.99∗ -6.691∗ -1.466

(7.150) (4.044) (3.072)
∆ln(Units)xrefusals 0.254∗∗ 0.389∗∗∗ 0.0592

(0.113) (0.149) (0.0453)

R2 . . . . .
Obs 87 87 87 87 87
Bartik Y Y Y Y Y
hTemperature Y Y Y Y Y
NHotelsrooms N Y Y Y Y
Popin1911 N Y Y Y Y
SRU N N Y Y Y
HistMon N N Y Y Y
F-stat 12.45 1.419 5.159 1.891 3.508
p-value 0.588 0.931 0.708 0.951 0.344

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Standardserrorarerobust.F-statindicatesthestrengthofthefrststage,whichpasstheStockYogocriticalvalueat5%inthebaselineandis
thenweakerwhenincreasingthenumberofinteractionterms. hTep-valueindicatesthatwecan’trejecttheexogeneityoftheinstrumentsin
anyofthespecifcations.%undevelopableisthe%oflandnotdevelopablebecauseunderwaterorwithaslopeabove15%percent.%developed
designestheshareoftheurbanareaalreadybuilt,itisinstrumentedwiththepopulationin1911andisneversignifcantFinallyrefusalisthe
averagenumberofrefusalinthemunicipalityoftheurbanarea,weinstrumentthisindexwiththe%ofareacoveredbythehistoricalmonuments
andthe%coveredbytheSRUact.

hTable2.10:Decompositionoftheinversesupplyelasticitywithnewprices
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2.6.4 hTeextensivemarginsupplyelasticity

hTable2.11showsthedecompositionoftheinversesupplyelasticitywithrespecttoexisting

housingprices.Asintheprevioustableincolumn(1)thepercentagegeographicalconstraint

appearsimportant,howeverwhencontrollingforthepercentageoflandalreadydeveloped

(instrumentedwiththepopulationin1911)asincolumn(2)itturnsnotsignifcantanymore.

Whenonlycontrollingforregulationandtheshareofundevelopableland,asfortheshort

run,regulationappearsmoreimportantthanwhenlookingatnewprices. hTisisinlinewith

theideathatregulationisdistortingthesubstitutabilitybetweennewhomesandtheexisting

stock. hTisideaisconfrmedbythehorseraceincolumn(5)whichsuggeststhatthedegree

ofregulationandtheshareoflanddevelopedaremuchmoreimportantthanthegeographical

constraintwhichturnsnotsignifcantwhileitwastheonlysignifcantvariableintheprevious

table.

(1) (2) (3) (4) (5)
∆ln(priceold) ∆ln(priceold) ∆ln(priceold) ∆ln(priceold) ln(priceold)

∆ln(Units) 2.410∗∗∗ 1.228 -2.937∗∗∗ -0.717
(0.609) (0.820) (1.036) (1.475)

∆ln(Units)x%undevelopable 1.205∗ -2.807 1.247∗∗ -0.263 -0.546
(0.687) (1.768) (0.525) (0.889) (0.827)

∆ln(Units)x%Developed 28.56∗∗∗ 10.17∗∗ 11.88∗∗∗

(10.69) (4.327) (3.844)
∆ln(Units)xrefusals 0.522∗∗∗ 0.289∗ 0.219∗∗∗

(0.111) (0.160) (0.0566)

R2 . . . . .
Obs 87 87 87 87 87
Bartik Y Y Y Y Y
hTemperature Y Y Y Y Y
NHotelsrooms Y Y Y Y Y
Popin1911 N Y Y Y Y
SRU N N Y Y Y
HistMon N N Y Y Y
F-stat 12.45 1.419 5.159 1.891 3.508
p-value 0.392 0.950 0.0585 0.126 0.184

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Standardserrorarerobust.F-statindicatesthestrengthofthefrststage,whichpasstheStockYogocriticalvalueat5%inthebaselineandis
thenweakerwhenincreasingthenumberofinteractionterms. hTep-valueindicatesthatwecan’trejecttheexogeneityoftheinstruments
inanyofthespecifcations.%undevelopableisthe%oflandnotdevelopablebecauseunderwaterorwithaslopeabove15%percent.%
developedistheshareoftheurbanareaalreadybuilt,itisinstrumentedwiththepopulationin1911andisneversignifcantFinallyrefusal
istheaveragenumberofrefusalinthemunicipalityoftheurbanarea,weinstrumentthisindexwiththe%ofareacoveredbythehistorical
monumentsandthe%coveredbytheSRUact.

hTable2.11:Decompositionoftheinversesupplyelasticitywithexistingprices

InalastexercisewereproduceSaiz(2010)’sspecifcationforFranceasillustratedinSection

2.F.3.IfwetaketheexistingpriceandcomparetheestimateswithSaiz’sresults,wecandis-

entanglewheredoesthetransatlanticgapcomesfrom.Aswealreadystatedwhenanalyzing

ourresultsonexistinghousingprices,mostofthediferencecomesfromtheroleofregulation

asthegeographicalconstraintismuchlowerinFrance.AsinSaiz,thechartinSection2.F.4

showsapositivecorrelationbetweenthesupplyelasticityandhousingpricevariation.When
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comparingtheUSandFrance,onemightsaythatifthesupplyelasticityappearsimportantin

bothcountriestounderstandpricedynamics,regulationappearsmoreimportantinparticular

whenconsideringtheelasticitywithrespecttotheexistingunitpricewhichisclosertothe

conceptofagglomerationcostforus.

2.7 Conclusion

Inthispaperweidentifedagapbetweenthemacroeconomicsandtheurbaneconomicslit-

eraturewhenconsideringthehousingsupplyelasticity.Usingthedistinctionbetweenthe

extensiveandintensivemargin,weshowedthatthereexiststwosupplyelasticities.

hTefrstoneisrelatedwiththeproductioncostofdevelopersandshouldbeestimated

usingshortrunvariationwiththepricefornewunits. hTefactthesamespecifcationusing

existingunitpriceyieldsadiferentestimatessuggestthatnewandexistingunitsarenotper-

fectsubstitutesasillustratedinSection2.B.ForFrance,wefoundthatthesupplyelasticity

isabout0.9(vs0.56whenestimatedwithexistingprices)andisstronglyinfuencedbyreg-

ulationintheshortrun.Usingthenewpriceindexinlongdiference,onecanidentifyalso

theproductionfunctionofproducerswhendealingwiththeextensivemargin. hTisvalueis

slightlylowerthanitsshortrunvalueandseemstobemostlydrivenbythetechnicalchal-

lengesimpliedbydevelopinglandparcelslesssuitedfordevelopmentsasthegeographical

constraintappearstobeitsmainsignifcantdriver.

hTesecondtypeofhousingsupplyelasticityistheextensivemarginelasticityrelatedto

urbangrowthandshouldbeconsideredasacostofagglomerationasinCombes,Duranton,

andGobillon(2016)andestimatedusingexistingunitpricesastheexistingstockrepresents

mostofthehouseholdshousingexpenditures.Ourresultssuggestthattheextensivemargin

elasticityislowerthantheintensiveone.Itisabout0.3andismostlydrivenbytheshareof

landalreadydevelopedandthedegreeofregulationwhilethegeographicalconstraintappears

toplayaminorrole.
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OurresultscanbesummarizedinhTable2.12:

Shortrun Longrun

Newpriceindex

Name Intensivemargin Int.Int.margin
Value 0.9 0.8
1stDriver Regulation Geography
2ndDriver Geography

Existingpriceindex

Name Int.Ext.margin Extensivemargin
Value 0.5 0.3
1stDriver Regulation Regulation
2ndDriver %oflanddeveloped

hTable2.12:SummaryoftheestimatesofthehousingsupplyelasticitiesforFrance

Whilebridgingtwostreamsoftheliteraturethispaperopensalsonewquestions.Indeed,

suggestingthatexistingandnewhomesareactuallyimperfectsubstitutesmighthaveimpli-

cationofthehousingpricedynamicswithinacity.Forexample,onecanthinkthatgrowing

citywithanimportantofregulationincreasingthediferencenewandexistingunit(forex-

amplelimitingthedevelopmentwithintheCBD)coulddistorttherentgradientwhenthecity

isgrowing.
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Andrews,Dan,AidaCalderaŚanchez,and̊AsaJohansson.2011.“Housingmarketsandstruc-

turalpoliciesinOECDcountries.”OECDhTechnicalReport.

Balcone,hT,andALaferr̀ere.2015.“Pourquoil’indicedesprixdeslogementsneufsetl’indice

Notaires-Inseedesprixdeslogementsancienspeuventdif́erer?”ContributionauxJourńees
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Ortalo-Magńe,François,andAndreaPrat.2014.“Onthepoliticaleconomyofurbangrowth:

Homeownershipversusafordability.”AmericanEconomicJournal:Microeconomics6(1):

154–181.

Poterba,JamesM.1984.“hTaxsubsidiestoowner-occupiedhousing:anasset-marketapproach.”

hTequarterlyjournalofeconomics:729–752.

Poulh̀es,Mathilde.2015.“AreEnterpriseZonesBeneftsCapitalizedintoCommercialProperty

Values?hTeFrenchcase.”DocumentdehTravaildel’INSEE.

Roback,Jennifer.1982.“Wages,rents,andthequalityoflife.”hTeJournalofPoliticalEconomy:

1257–1278.

Rosen,Sherwin.1974.“Hedonicpricesandimplicitmarkets:productdiferentiationinpure

competition.”hTejournalofpoliticaleconomy:34–55.

.1979.“Wage-basedindexesofurbanqualityoflife.”Currentissuesinurbaneconomics

3.

Saiz,Albert.2010.“hTegeographicdeterminantsofhousingsupply.”hTe QarterlyJournalof

Economics125(3):1253–1296.
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Appendix

Department
100 Main Urban Areas

2.A MapofFrenchDepartmentsandUrbanAreas

Source:IGNGeofa(c)

Figure2.A.1:FrenchDeparmentsandthemainUrbanAreas
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2.B hTeoreticalframeworkfortheintensivemargins

Astheextensivemarginisalreadywellgroundedtheoretically(seeCombes,Duranton,and

Gobillon(2016)orSaiz(2010))weproposetodevelopasimpleframeworkinordertounder-

standtheintensivemargin.Inthismodel,competitiveproducersreacttoanexogenousshort

rundemandshock.Asweconsiderthedemandaddressedtotheproducer,oneshouldaccount

thatthehousingstockisnotuniform,thereistheexistingstock(O)andtherearenewhous-

ingunits(N)usuallyfatsorsingleunitsinthesuburbsmoredistantfromtheCBDandthe

amenities.Asaconsequence,therepresentativehouseholddoesnotconsiderthemasperfect

substitutes.Wethen,representhousingconsumptionwiththefollowingCESutilityfunction

wheresistheelasticityofsubstitutionbetweenoldandnewhousingunits:

H=(αN
s−1
s +(1−α)O

s−1
s )

1
s−1 (2.11)

hTerepresentativehouseholdbudgetconstraintis:

Income=pO×O+pN×N (2.12)

Weconsiderthattheexistingstockisfxed:

O=Ō (2.13)

hTedemandfornewhousingunit,thatisfacedbytheproductionsectoristhen:

N=
Income

pN+pO(
(1−α)pN
αpO

)s
(2.14)

hTepriceforexistingunitsshouldclearthedemandofexistingunit:

Ō=
Income

pO+pN(
αpO

(1−α)pN
)s

(2.15)

HerepNrepresentstheannualizedcostofhousingpaidbythehouseholdtotheproducer

whereaspOrepresentstheannualizedcostofhousingpaidbythehouseholdtoanabsentee

landlord.hToclosethemodel,weaddacompetitiveproductionsectorfornewhousingunitsas

inHilberandVermeulen(2016).Wethenjuststatethatthepriceofnewhousingunitsshould

equateitsmarginalproductioncost:

pN=C(N) (2.16)
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hToillustratetheimplicationsoftheimperfectsubstitutabilitybetweennewhousingunit

andtheexistingstock,wesolvenumericallyandsimulatethismodel.Wehavethreeendoge-

nousvariablespO,pNandNandthreeequilibriumconditionsrepresentedinequation2.14,

2.15and2.16. Wesetαto0.520andchooseOsuchthatpN =pObeforetheshock. We

takeasimpleconvexproductionfunctionwithincreasingmarginalcostforC(N)asinHilber

andVermeulen(2016). hTeideaofthesimulationexerciseistolookhowtherelativeprice

ofexistingunitswithrespecttonewunitsvarieswhenthereisanexogenousincomeshock.

hTemodelallowstoaccountforthefactthatthehousingstockcanonlyadjustthroughthe

extensivemargin:theproductionofnewhousingunit.ResultsaredisplayedinFigure2.B.1.

Figure2.B.1:ImpactofanexogenousIncomeshockontherelativepriceofexistingandnew
housingunitswithdiferentelasticitiesofsubstitution

hTeModelissolvednumericallywith α=0.5,OisdeterminedsuchthatpN=pOinaninitialstep.Cm=N.
Pricesarenormalizedtooneinthefrstperiodwhenincomeisatitslowerlevel.Wedepicttheevolutionofthe
ratiobetweenthepriceofexistingpricewithrespecttothepriceofnewunitswhentheincomeofhouseholds
increasesexogenously. hTebluelinedepictsthecasewheretheelasticityofsubstitution(s)issetto1(very
inelastic),intheredonesissetto10(moresubstitutable)whiletheyellowillustratesthecasewhereexisting
andnewunitsarealmostperfectlysubstitutable(s=100)

Figure2.B.2illustratesourpoint,inourmodel,unlessexistingunitsandnewhousingunits

areperfectsubstitutes,whenrepresentingtherelationshipbetweenpricesandquantitiesthe

slopeoftherelationbetweenoldpriceandtheproductionandnewpriceandtheproduction

isnotthesame.Usingexistingunitspricevariationisthuslikelytobiastheestimateofthe

housingsupplyelasticity. hTefxityoftheexistingstockcombinedwiththeimperfectsubsti-

tutabilitybetweenbothtypesofunitscouldsuggestamoreinelastichousingsupplythanits

truevaluewhichisdrivenbytheproductionfunction. hTeresultingbiasbetweenestimates

20.resultsarenotsensitivetoα
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usingnewpriceindexandoldpriceindexcanbeviewedasthediferencebetweentheinten-

sivemarginsupplyelasticity(IMSE)andtheintermediateextensivemarginsupplyelaticity

(IEMSE).
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(a)Biasinthesupplyequationwhens=1

(b)Biasinthesupplyequationwhens=10

Figure2.B.2:Displacementalongthesupplycurveresultingfromdemandshocksandexisting
unitpricevariations

hTeModelissolvednumericallywith α=0.5,OisdeterminedsuchthatpN=pOinaninitialstep.Cm=N.
Pricesarenormalizedtooneinthefrstperiodwhenincomeisatitslowerlevel. hTebluelineshowsthesupply
curveestimatedthankstoexistingunitpricewhiletheredoneshowsthetruerelationshipbetweenthesupply
andthedemandsuchthat(pN=Cm).Inthetoppaneltheelasticityofsubstitution(s)issetto1(veryinelastic)
whereassissetto10(moreelastic).Whilethe”true”Supplyelasticityinwhichistherelationshipbetweenthe
quantitysuppliedbytheproductionsectorandthepricefornewunitsremainsthesame,thelesssubstitutable
bothtypesofunit,themorebiasedthesupplyelasticityestimatedthankstoexistingunitsprices.
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2.C ShortRun:robustnesschecksandfrststage

2.C.1 FirstStagesoftheBaselinesEstimates

(1) (2) (3)
ln(pricenew)ln(pricenew)ln(pricenew)

Bartik 2.085∗∗∗ 1.152∗∗∗

(0.238) (0.266)
BirthshT-20 0.707∗∗∗ 0.546∗∗∗

(0.0669) (0.0759)
Year&UAFE Y Y Y

R2 0.950 0.952 0.953
Obs 1006 1006 1006
N.ofUA 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.

hTable2.C.1:Firststageofthesupplyequation(new)(1994-2013)

(1) (2) (3)
ln(pricenew)ln(pricenew)ln(pricenew)

Bartik 1.828∗∗∗ 0.768∗∗

(0.316) (0.352)
BirthshT-20 0.704∗∗∗ 0.602∗∗∗

(0.0847) (0.0964)
Year&UAFE Y Y Y

R2 0.941 0.943 0.944
Obs 839 839 839
N.ofUA 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.

hTable2.C.2:Firststageofthesupplyequation(new)(1998-2013)
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2.C.2 Robustnesscheckaddingyearlyincomeascontrol

(1) (2) (3) (4)
ln(construction)ln(construction)ln(construction)ln(construction)

ln(pricenew) 0.261∗∗∗ 0.746∗∗ 1.010∗∗∗ 0.281
(0.0938) (0.373) (0.303) (0.180)

ln(income) 0.795∗∗ 0.415 0.209 0.446
(0.345) (0.450) (0.422) (2.669)

Year&UAFE Y Y Y Y

R2 0.286 . . .
Obs 950 950 950 950
N.ofUA 56 56 56 56
Bartik N Y N Y
BirthshT-20 N N Y Y
F-stat 60.94 99.95 7.434
p-value 0.00690

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

standardserrorareclusteredattheUrbanarealevel.

hTable2.C.3:Shortrunestimatesofthesupplyelasticity

(1) (2) (3)
ln(pricenew)ln(pricenew)ln(pricenew)

lnrevenue 0.631∗∗∗ 0.716∗∗∗ 0.652∗∗∗

(0.118) (0.114) (0.115)
Bartik 1.899∗∗∗ 0.964∗∗∗

(0.241) (0.269)
BirthshT-20 0.674∗∗∗ 0.540∗∗∗

(0.0667) (0.0759)
Year&UAFE Y Y Y

R2 0.953 0.955 0.955
Obs 950 950 950
N.ofUA 56 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

standardserrorareclusteredattheUrbanarealevel.

hTable2.C.4:Firststageofthesupplyequation(new)controllingforincome(1994-2013)
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2.C.3 RobustnessChecksusingthetransactionpriceindexforexist-

ingunits

(1) (2) (3) (4)
ln(construction)ln(construction)ln(construction)ln(construction)

ln(priceold) 0.545∗∗∗ 0.352∗ 0.565∗∗∗ 0.443∗∗

(0.109) (0.203) (0.218) (0.181)
Year&UAFE Y Y Y Y

R2 0.291 . . .
Obs 839 839 839 839
N.ofUA 56 56 56 56
Bartik N Y N Y
BirthshT-20 N N Y Y
F-stat 313.5 256.2 220.6
p-value 0.321

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel. hTefrststageisthesameastheonefornewunits,
itisreportedinhTable2.C.8

hTable2.C.5:Shortrunestimatesofthesupplyelasticitywithexistingunitprice(1998-2013)

(1) (2) (3)
ln(priceold) ln(priceold) ln(priceold)

Bartik 1.828∗∗∗ 0.768∗∗

(0.316) (0.352)
BirthshT-20 0.704∗∗∗ 0.602∗∗∗

(0.0847) (0.0964)
Year&UAFE Y Y Y

R2 0.941 0.943 0.944
Obs 839 839 839
N.ofUA 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.

hTable2.C.6:Firststageofthesupplyequation(old)(1998-2013)
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(1) (2) (3) (4)
ln(construction)ln(construction)ln(construction)ln(construction)

ln(pricenew) 0.191∗ 0.856∗ 0.908∗∗ 0.898∗∗

(0.101) (0.512) (0.367) (0.354)
Year&UAFE Y Y Y Y

R2 0.272 . . .
Obs 839 839 839 839
N.ofUA 56 56 56 56
Bartik N Y N Y
BirthshT-20 N N Y Y
F-stat 32.87 67.62 36.30
p-value 0.911

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.

hTable2.C.7:Shortrunestimatesofthesupplyelasticitywithpriceofnewunits(1998-2013)

(1) (2) (3)
ln(pricenew)ln(pricenew)ln(pricenew)

Bartik 1.828∗∗∗ 0.768∗∗

(0.316) (0.352)
BirthshT-20 0.704∗∗∗ 0.602∗∗∗

(0.0847) (0.0964)
Year&UAFE Y Y Y

R2 0.941 0.943 0.944
Obs 839 839 839
N.ofUA 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.

hTable2.C.8:Firststageofthesupplyequation(new)(1998-2013)
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2.C.4 Robustnesschecksestimatingtheshortruninversesupply

(1) (2) (3) (4)
ln(pricenew)ln(pricenew)ln(pricenew)ln(pricenew)

ln(construction) 0.0371∗∗∗ 1.225∗∗ 1.005∗∗∗ 1.068∗∗∗

(0.0117) (0.499) (0.287) (0.295)
Year&UAFE Y Y Y Y

R2 0.947 . . .
Obs 1006 1006 1006 1006
N.ofUA 56 56 56 56
Bartik N Y N Y
BirthshT-20 N N Y Y
F-stat 6.115 12.88 6.786
p-value 0.571

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.F-statindicatesthestrengthofthefrst
stage,theypassthestandardsthresholdofStockYogotestat5%(Births)and10%(Bartik). hTe
p-valueindicatesthatwecan’trejecttheexogeneityoftheinstruments.

hTable2.C.9:Shortrunestimatesoftheinversesupplyelasticity

(1) (2) (3)
ln(construction)ln(construction)ln(construction)

Bartik 1.702∗∗ 0.656
(0.682) (0.778)

BirthshT-20 0.703∗∗∗ 0.612∗∗∗

(0.194) (0.222)
Year&UAFE Y Y Y

R2 0.275 0.280 0.281
Obs 1006 1006 1006
N.ofUA 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorareclusteredattheUrbanarealevel.

hTable2.C.10:Firststage(1994-2013)

59



2.D LongRun:FirstStagesandRobustnessChecks

2.D.1 FirstStageofthelongdiference

(1) (2) (3)
∆ln(Units)∆ln(Units)∆ln(Units)

hTemperature 0.0126∗∗∗ 0.0101∗∗∗

(0.00247) (0.00259)
Bartik 0.959∗∗∗ 0.598∗∗

(0.238) (0.238)

R2 0.230 0.158 0.282
Obs 87 87 87

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.D.1:FirstStagefortheLongDiferenceestimatesoftheinversesupplyelasticity

2.D.2 Longrunestimatesonthesamesampleasthepanel

(1) (2) (3) (4)
∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew)

∆ln(Units) 0.661∗∗ 1.156 3.163∗∗∗ 2.726∗∗∗

(0.313) (0.819) (1.122) (0.853)

R2 0.0752 . . .
Obs 57 56 56 56
Bartik N N Y Y
hTemperature N Y N Y
F-stat 9.094 10.44 7.981
p-value 0.0825

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.D.2:LongDiferenceestimatesoftheinversesupplyelasticity(samesampleasthe
panel)
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(1) (2) (3)
∆ln(Units)∆ln(Units)∆ln(Units)

hTemperature 0.00873∗∗∗ 0.00640∗∗

(0.00284) (0.00285)
Bartik 0.918∗∗∗ 0.713∗∗

(0.279) (0.282)

R2 0.144 0.162 0.231
Obs 56 56 56

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.D.3:FirstStagefortheLongDiferenceestimatesoftheinversesupplyelasticity(same
sampleasthepanel)

2.E Estimatesofthelongrunsupplyelasticity

(1) (2) (3) (4)
∆ln(Units)∆ln(Units)∆ln(Units)∆ln(Units)

∆ln(priceold) 0.125∗∗∗ 0.360∗∗∗ 0.299∗∗∗ 0.326∗∗∗

(0.0366) (0.0919) (0.0836) (0.0721)

R2 0.120 . . .
Obs 87 87 88 87
Bartik N N Y Y
hTemperature N Y N Y
F-stat 25.46 28.19 21.85
p-value 0.457

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.E.1:LongDiferenceestimatesofthesupplyelasticitywithexistingprices
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(1) (2) (3)
∆ln(priceold) ∆ln(priceold) ∆ln(priceold)

hTemperature 0.0350∗∗∗ 0.0247∗∗∗

(0.00687) (0.00689)
Bartik 3.318∗∗∗ 2.434∗∗∗

(0.625) (0.633)

R2 0.230 0.245 0.342
Obs 87 87 87

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.E.2:FirstStagefortheLongDiferenceestimatesofthesupplyelasticity(existingunits)

(1) (2) (3) (4)
∆ln(Units)∆ln(Units)∆ln(Units)∆ln(Units)

∆ln(pricenew) 0.0940∗∗ 0.896∗ 0.700∗∗ 0.813∗∗

(0.0404) (0.461) (0.350) (0.341)

R2 0.0598 . . .
Obs 87 87 87 87
Bartik N N Y Y
hTemperature N Y N Y
F-stat 3.763 4.247 2.913
p-value 0.660

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.E.3:LongDiferenceestimatesofthesupplyelasticity
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(1) (2) (3)
∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew)

hTemperature 0.0141∗∗ 0.00975
(0.00717) (0.00769)

Bartik 1.370∗∗ 1.022
(0.657) (0.707)

R2 0.0424 0.0476 0.0649
Obs 87 87 87

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.E.4:FirstStagefortheLongDiferenceestimatesofthesupplyelasticity

2.F Additionalinformationforthedecomposition

2.F.1 ShortRun:Descriptivestatistics

Mean Std.Dev. Obs min max

Population 572961.1 1480139.4 56 83374 11173886
N.ofHousingunits 266793.3 685360.0 56 36782 5173317
%ofLandUnavailable(25km) 15.1 18.2 56 0 63
%ofLandUnavailable(50km) 19.4 21.1 56 0 72
%ofLanddeveloped 12.6 6.1 56 5 33
ln(RefusalIndex) 8.2 0.9 56 7 11
%oftheUUcoveredbySRU 43.7 27.5 56 0 100
%coveredbythehis.Mon.restr. 4.0 1.6 56 1 8

hTable2.F.1:Descriptivestatistics(Shortrunsample)
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Mean Std.Dev. Obs min max

Population 135110.3 633340.5 355 1724 11173886
N.ofHousingunits 63232.0 293072.7 355 752 5173317
%ofLandUnavailable(25km) 14.0 17.9 355 0 83
%ofLandUnavailable(50km) 16.5 18.7 355 0 74
%ofLanddeveloped 11.3 7.9 354 2 46
ln(RefusalIndex) 6.3 1.2 355 3 11
%oftheUUcoveredbySRU 11.5 23.6 354 0 100
%coveredbythehis.Mon.restr. 4.4 2.9 354 0 18

hTable2.F.2:Descriptivestatistics(AllUrbanAreas)

2.F.2 LongRun:DescriptiveStatistics

Mean Std.Dev. Obs min max

Population 411571.6 1197002.0 88 79279 11173886
N.ofHousingunits 190442.4 554571.2 88 33047 5173317
∆ln(Units) 0.1 0.1 88 0 0
∆ln(pricenew) 0.6 0.1 88 0 1
∆ln(priceold) 0.7 0.1 88 0 1
%ofLandUnavailable(25km) 13.0 16.5 88 0 63
%ofLandUnavailable(50km) 16.8 20.0 88 0 72
%ofLanddeveloped 12.1 6.5 88 4 33
ln(RefusalIndex) 7.9 0.9 88 6 11
%oftheUUcoveredbySRU 35.6 28.1 88 0 100
%coveredbythehis.Mon.restr. 4.1 1.7 88 1 11

hTable2.F.3:Descriptivestatistics(Longrunsample)

2.F.3 LongRun:ReproducingSaiz’s(2010)specifcationforFrance

64



(1) (2) (3) (4) (5)
∆ln(priceold) ∆ln(priceold) ∆ln(priceold) ∆ln(priceold) ∆ln(priceold)

∆ln(Units) 3.064∗∗∗ 2.627∗∗∗ 1.982∗∗∗

(0.675) (0.632) (0.500)
∆ln(Units)x%undevelopable 1.123 -47.04∗∗∗ -54.80∗∗∗ -25.77∗∗∗

(0.712) (11.63) (12.55) (9.788)
ln(Pop)x∆ln(Units)x%undevelopable 3.911∗∗∗ 4.596∗∗∗ 2.160∗∗∗

(0.943) (1.021) (0.802)
∆ln(Units)xrefusals 0.234∗∗∗

(0.0512)

R2 . . . . .
Obs 87 87 87 87 87
Bartik Y Y Y Y Y
hTemperature Y Y Y Y Y
NHotelsrooms N N Y Y Y
Popin1911 Y Y Y Y Y
SRU N N N N Y
HistMon N N N N Y
F-stat 16.53 9.246 7.721 9.509 4.195
p-value 0.457 0.124 0.430 0.00280 0.377

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Standardserrorarerobust.F-statindicatesthestrengthofthefrststage,whichpasstheStockYogocriticalvalueat5%inthebaselineandisthenweaker
whenincreasingthenumberofinteractionterms. hTep-valueindicatesthatwecan’trejecttheexogeneityoftheinstrumentsinanyofthespecifcations.
%undevelopableisthe%oflandnotdevelopablebecauseunderwaterorwithaslopeabove15%percent.%developeddesignestheshareoftheurbanarea
alreadybuilt,itisinstrumentedwiththepopulationin1911andisneversignifcantFinallyrefusalistheaveragenumberofrefusalinthemunicipalityof
theurbanarea,weinstrumentthisindexwiththe%ofareacoveredbythehistoricalmonumentsandthe%coveredbytheSRUact.

hTable2.F.4:Decompositionofthesupplyelasticitywithexistingprices(Saiz(2010))

(1) (2) (3) (4) (5)
∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew) ∆ln(pricenew)

∆ln(Units) 1.230∗∗ 0.380 0.112
(0.523) (0.475) (0.444)

∆ln(Units)x%undevelopable 1.538∗∗∗ -19.34∗ -18.91∗ -18.25∗

(0.535) (10.32) (10.24) (9.776)
ln(Pop)x∆ln(Units)x%undevelopable 1.695∗∗ 1.664∗∗ 1.600∗∗

(0.838) (0.833) (0.800)
∆ln(Units)xrefusals 0.0372

(0.0530)

R2 . . . . .
Obs 87 87 87 87 87
Bartik Y Y Y Y Y
hTemperature Y Y Y Y Y
NHotelsrooms N N Y Y Y
Popin1911 Y Y Y Y Y
SRU N N N N Y
HistMon N N N N Y
F-stat 16.53 9.246 7.721 9.509 4.108
p-value 0.660 0.676 0.746 0.863 0.748

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Standardserrorarerobust.F-statindicatesthestrengthofthefrststage,whichpasstheStockYogocriticalvalueat5%inthebaselineandisthenweaker
whenincreasingthenumberofinteractionterms. hTep-valueindicatesthatwecan’trejecttheexogeneityoftheinstrumentsinanyofthespecifcations.%
undevelopableisthe%oflandnotdevelopablebecauseunderwaterorwithaslopeabove15%percent.%developeddesignestheshareoftheurbanareaalready
built,itisinstrumentedwiththepopulationin1911andisneversignifcantFinallyrefusalistheaveragenumberofrefusalinthemunicipalityoftheurban
area,weinstrumentthisindexwiththe%ofareacoveredbythehistoricalmonumentsandthe%coveredbytheSRUact.

hTable2.F.5:Decompositionofthesupplyelasticitywithnewprices(Saiz(2010))
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2.F.4 Correlationbetweenthesupplyelasticityandhousingpricevari-

ation

(a)Supplyelasticitywithrespecttoexistingprices

(b)Supplyelasticitywithrespecttonewhousingprices

Figure2.F.1:Correlationbetweenthesupplyelasticityandhousingpricevariation
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2.G Robustnesscheckatthedepartmentlevel

(1) (2) (3)
ln(construction)ln(construction)ln(construction)

ln(priceold) 0.901∗∗∗ 0.765∗∗∗

(0.202) (0.236)
ln(pricenew) 1.016∗∗∗

(0.341)
Year&DEPFE Y Y Y

R2 . . .
Obs 1439 930 930
N.ofDEP 96 62 62
BirthshT-20 Y Y Y
F-stat 268.8 180.9 63.14

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Column(1)presentsourestimateforallthedepartmentsaswehaveaoldpriceindex
forallofthem,column(2)restrictsthesampletothedepartmentsforwhichwehave
alsoapriceindexfornewhousingunits.Column(3)reproducescolumn(2)butwith
thenewpriceindex. hTecoefcientfornewandoldarestillstatisticallydiferent
fromoneanother. hTediferencebetweencolumn(1)and(2)iseasilyunderstandable
asthedepartmentforwhichwedon’thaveobservationsforthenewpriceindexare
theruraldepartmentsmoreelastic.FirststagesarereportedinhTable?

hTable2.G.1:ShortrunestimatesofthesupplyelasticityintheFrenchDepartments

(1) (2) (3)
ln(priceold) ln(priceold) ln(pricenew)

BirthshT-20 0.694∗∗∗ 0.778∗∗∗ 0.586∗∗∗

(0.0421) (0.0574) (0.0731)
Year&DEPFE Y Y Y

R2 0.973 0.973 0.948
Obs 1439 930 930
N.ofDEP 96 62 62

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable2.G.2:FisrtStageoftheshortrunestimatesofthesupplyelasticityintheFrenchDe-
partments
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2.H Constructionofthevariables

2.H.1 hTetemperatureinFrance

Departments
hTemperature in January
 -5.2 - 0.8 
 0.8 - 1.6 
 1.6 - 2.2 
 2.2 - 2.9 
 2.9 - 3.3 
 3.3 - 4.1 
 4.1 - 4.6 
 4.6 - 5.2 
 5.2 - 5.8 
 5.8 - 8.6 

WerecoverthetemperatureinJanuaryatthebarycenterofeachurbanareausingthehighly

precisedatacompiledinHijmansetal.(2005)andavailableonline.

Source:Hijmansetal.(2005)

Figure2.H.1: hTetemperatureinJanuary
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2.H.2 ShareofundevelopablelandintheMainUrbanAreas

AsinSaiz(2010)weexploitelevationmodelscomputedfromtheIGNdatabaseBDALhTIwitha

75mprecision(moreprecisethanthepreviouspapers)inordertoidentifytheplacewherethe

slopeisabove15%.Inaddition,weusetheBDCARhTHAGEinordertoidentifywetlandsand

watersurface.hTisallowsustobuildashapefledescribingalltheplaceswhereconstructions

canonlyhardlytakeplaceasillustratedinFigure2.H.2.

Authors’computationfromtheIGNdatabases

(GEOFLA,BDALhTIandBDCARhTHAGE)

Figure2.H.2:GeographicalConstraintinFrance

FinallywebuildashapeflecorrespondingtotheoceanssurroundingFrancethatwemerge

withthecontinentalconstraint. hTisallowsustocomputetheshareofunavailableland.We

trydiferentwaystocomputethisconstraintusingtheunavailablecontinentalareaonthe

territoryoftheurbanareaortheglobalconstraint(ocean+continentalconstraint)withina

25kmand50kmradiusaroundthebarycenteroftheArea.WereportinhTable2.H.1theshare

ofundevelopablelandforthemainFrenchUrbanArea.
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Alt. Alt. Range Continental Constraint Constraint

UrbanArea Max. Min. constraint (25kmring)(50kmring)

(Meters)(Meters) (in%) (in%) (in%)

Paris 236 9 227 1 1.9 1.1

Lyon 929 145 784 7.9 6 10.5

Marseille-

Aix-en-

Provence

1148 0 1148 12.2 37 44.8

Lille 107 9 98 .2 1.5 1

hToulouse 523 85 438 1.3 1.3 1.1

Nice 2649 0 2649 56.1 62.9 72.4

Bordeaux 118 0 118 2.3 3.8 4.7

Nantes 101 0 101 4.7 5.3 5.1

Strasbourg 964 120 844 4.4 2.3 8.9

hToulon 827 0 827 21.4 51.1 59.1

Douai-Lens 188 16 172 1.1 .7 .8

Rennes 191 5 186 .7 .6 .4

Rouen 236 0 236 3 .2 .8

Grenoble 2969 176 2793 55.8 56 49.6

Montpellier 641 0 641 8.6 24.3 36.3

Metz 403 150 253 2.4 2.9 2.4

Nancy 541 179 362 2.3 2.2 1.8

Clermont-

Ferrand

1465 288 1177 5.6 5.8 8.5

Valenciennes 135 10 125 1 3.4 1.2

hTours 182 37 145 1.4 1.5 1

Caen 334 0 334 .8 14.9 27.7

Orĺeans 152 78 74 1.5 1.6 1.5

Angers 104 0 104 2.1 2 1

Dijon 636 176 460 4 3.8 2.8

Saint-Etienne 1308 360 948 16.1 17.3 15.2

Brest 179 0 179 1.5 29.3 53.8

Havre 147 0 147 6.2 42.8 44.5

Mans 182 31 151 .5 .5 .3

Reims 276 45 231 .2 .3 .7

Avignon 891 10 881 5 4.6 8.8

Mulhouse 456 221 235 1 7.8 13.7

Amiens 194 6 188 .7 .6 .4
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Alt. Alt. Range Continental Constraint Constraint

UrbanArea Max. Min. constraint (25kmring)(50kmring)

(Meters)(Meters) (in%) (in%) (in%)

B́ethune 193 14 179 .7 .4 .8

Dunkerque 54 0 54 1.6 2.7 1.6

Perpignan 784 0 784 8.8 30.5 49.7

Limoges 701 172 529 2.2 2 1.8

Besançon 734 189 545 5.3 6.7 5.1

N̂ımes 274 1 273 1.4 2.6 14.9

Pau 1848 90 1758 7 4.1 19.8

Bayonne 883 0 883 10.2 42 42.2

GeǹeveCH-

Annemasse

1840 326 1514 20.6 21.6 34.8

Poitiers 187 55 132 .2 .4 .4

Annecy 2338 320 2018 31.6 35.1 41.9

Lorient 158 -1 159 3 34.7 41.4

Montbéliard 836 277 559 6.4 8.4 11.4

hTroyes 303 84 219 1.7 1.9 1.2

Saint-Nazaire 70 0 70 20 43.3 44

Rochelle 56 0 56 1.2 42.6 38.2

Valence 1148 93 1055 12.8 19 30.4

hTionville 423 147 276 5 3.1 2

Angoul̂eme 225 20 205 .3 .3 .3

Boulogne-

sur-Mer

202 0 202 .9 46 55.5

Chamb́ery 1845 222 1623 41 40.1 44.5

Chalon-sur-

Sâone

502 167 335 1.7 1.9 2.4

Chartres 248 106 142 .3 .3 .2

Niort 200 0 200 0 .1 .2

Calais 181 0 181 .8 45.4 54.9

B́eziers 204 0 204 4.9 19.8 42.2

Arras 178 42 136 .1 .4 .5

Bourges 348 107 241 .4 .4 .7

Saint-Brieuc 246 0 246 1.6 22.5 26.7

Qimper 286 -5 291 1.6 15.8 42.4

Vannes 154 -1 155 3.3 21.4 31.1

Cherbourg-

Octeville

179 0 179 1 42.5 71.8
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Alt. Alt. Range Continental Constraint Constraint

UrbanArea Max. Min. constraint (25kmring)(50kmring)

(Meters)(Meters) (in%) (in%) (in%)

Maubeuge 229 83 146 .2 4.6 1.6

Blois 147 56 91 1.5 1.5 1.4

Colmar 1240 175 1065 14.6 20.8 19.3

hTarbes 579 189 390 1.8 11.8 25.1

Compìegne 188 30 158 .9 1.2 .9

Charleville-

Mézìeres

396 132 264 2.2 5.6 2.7

Belfort 1244 331 913 14.1 16.2 16

Roanne 1155 253 902 8.3 7.5 10

Forbach 388 190 198 3.6 2.5 2.6

Saint-

Qentin

156 49 107 .4 .5 .5

Laval 199 32 167 .7 .6 .4

Bourg-en-

Bresse

681 182 499 3.7 8.7 12.3

Beauvais 236 50 186 .5 .4 .5

Nevers 441 155 286 1.8 1.6 1

Creil 150 23 127 3.1 1.3 1

Roche-sur-

Yon

112 5 107 .6 .6 16.6

Evreux 182 26 156 .6 1.1 1.7

Agen 246 30 216 3.7 3.2 1.9

Saint-Omer 211 0 211 .8 .5 13

Ṕerigueux 271 65 206 1.5 1.2 2

Cĥateauroux 259 107 152 .8 .7 1.4

Epinal 586 280 306 1.1 4.2 10.7

Aĺes 692 79 613 18.7 25.1 26

Brive-la-

Gaillarde

509 82 427 7.2 6.6 7.6

Mâcon 747 167 580 5.3 5.5 6.7

Elbeuf 179 2 177 3.9 4.5 2.2

Albi 526 130 396 4 7.8 11.8

Auxerre 346 81 265 1.5 1 .9

Saint-

Chamond

1396 208 1188 32.8 17.2 13.2

Fŕejus 616 0 616 24 49.5 58.4
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Alt. Alt. Range Continental Constraint Constraint

UrbanArea Max. Min. constraint (25kmring)(50kmring)

(Meters)(Meters) (in%) (in%) (in%)

B́elech-Saint-

Louis

831 222 609 3.6 1.8 4.1

Carcassonne 945 52 893 6.7 12 16.9

Dieppe 216 0 216 1.9 36.9 39.8

Vichy 608 234 374 2.9 3.4 4.7

Cĥalons-en-

Champagne

214 72 142 .5 .4 .9

hTable2.H.1:GeographicalfeaturesoftheMainFrenchUrbanAreas
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2.H.3 Constructionofthenewpriceindexandscrapingoftheold

priceindex

WetakeadvantageofthedatasetEnquêtesurlaConstructiondesLogementsNeufsrealized

bytheStatisticalDivisionoftheFrenchMinistryforHousingandsustainabledevelopment

inordertodesignpriceindexattheurbanarea. hTerearetwomethodsusedinFranceto

computepriceindex.Botharebasedonhedonicregressionbutgothroughdiferentsteps.We

testbothinordertoinsurethatthemethoddoesnotbiasourresults:

hTefrstmethodisbasedonGouriérouxandLaferr̀ere(2009)andiscomposedinseveral

steps:

First,themethodestimatecorrectioncoefcientusinganhedonicregressiononanesti-

mationstockoftransaction.Wethusestimateatthebeginningoftheperiodthecoefcientof

thisequationforeachurbanarea:

ln(pi)=log(p0,s)+
K

k=1

βk,sXk,i+
2

a=1

αa,sYa,i+ i (2.17)

whereln(pi)isthepricepersquaremeteroftheproejectandtheinterceptlog(p0,s)isin-

terpretedasthepricepersquaremeterofthereferencegoodatthebeginningoftheperiod.

Ya,iisayeardummy,Xk,iaretheunitcharacteristics(herethenumberofrooms,thetypeof

units(fatsorsingleunits21),thesurfaceoftheproject,thenumberofdwellingsintheproject

andthedistancefromthebarycenter).Second,theparametersβk,sarerecoveredandareused

inordertocorrectthevalueofthetransactionintermsofthereferencegood. Wethenfol-

lowtheaveragepriceofthereferencegoodforeveryyearinordertobuildthenewpriceindex.

hTesecondmethodisbasedonBalconeandLaferrère(2015).Andissimpler,wepoolall

theobservationandestimatearathersimilarequation:

ln(pi)=log(p0,s)+
K

k=1

βk,sXk,i+
2014

a=1996

αa,sYa,i+ i (2.18)

wheretheeαa,sistheindexforeachyearawithrespecttothereferenceyearwhichishere

1995(theyeardropped).AsinBalconeandLaferr̀ere(2015),wefndverycloseresultsusing

bothmethods.

hTesemodelsareestimatedforeachUrbanAreawherewehaveenoughobservationsfor

eachyear.Wethushave56UrbanAreasforwhichwehaveenoughobservationstocompute

ayearlyindexforfats. Weconductedsomerobustnesschecksincludingsingleunitsthere-

21.Inthemaintabletheindexistheoneforfatonlyaswehavetheexistingunitpriceindexforfats,including
newunitsdoesnotafectourresults

74



sultingindexdoesnotchangeourresults.

Wewerealsoabletorecoveronlinethestrata-levelcomponentsoftheINSEE-Notairesprice

indexforexistingunittransactionsforfats. Wearethusabletogetindexcoveringapproxi-

matelytheurbanareaandtheindexforFrenchdepartments. Wecancomparethedynamics

ofnewdwellingsandofexistingdwelling.Wethusrepresentbothindexfortheurbanareaas

illustratedinFigure2.H.3.
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(a)Paris (b)Lyon

(c)Marseille (d) Qimper

(e)hTionville (f)Colmar

Figure2.H.3:PriceseriesforseveralUrbanAreas
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2.H.4 ConstructionoftheBartikInstrument

WebuildthebartikinstrumentsthankstotheINSEEdatasetonemploymentcategories,which

areavailableforfourcategoriesofemploymentinthecensusatthemunicipallevel22and

from5to38categoriesatEmploymentArea23orDepartmentlevel24. Wethusbuildbartik

predictingtheevolutionoftheemploymentinthedepartmentortheemploymentareaofthe

UrbanAreaunderstudystartingfromtheirinitialcompositionin1990.Alternatereference

yearscanbetakenhowever,onemightthinkthatexogeneitywillbestrengthentakingthe.

WeillustratethediferentshocksinFigures2.H.4and2.H.5. Wecanclearlyseethatthehas

beenamajordeclineoftheindustrialemploymentsandofagriculturalactivitieswhiletertiary

activitieshavebeenconstantlyincreasing.Webuildtwobartiksbasedonthe5and17sectors

illustratedinbothaforementionedfgures,botharecloselycorrelatedanddoesnotchange

ourresults.

Figure2.H.4:NationalEmploymentshocks:5sectors

22.https://www.insee.fr/fr/statistiques/1893185
23.https://www.insee.fr/fr/statistiques/1893177
24.https://www.insee.fr/fr/statistiques/1409895?sommaire=1409948
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Figure2.H.5:NationalEmploymentshocks:17sectors
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2.H.5 hTehistoricalmonumentsareas

Authors’computationfromwikipediacomparedwithBasRhinDataset

Figure2.H.6:ProtectedAreasaroundHistoricalMonuments:theexampleofBasRhin
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Chapter3

hTeImpactofahousingtaxcredit:

evidencefromFrance

hTischapterisjointlywritenwithBenjaminVignollesandClaraWolf

3.1 Introduction

InFrance,totalsubsidiestothehousingsectorrepresentsabout40billionseuros(around2%

ofGDP),ofwhichsupporttotherentalsectoraccountsfor71%.Policiesthatpromoterental

propertyinvestmentsthroughanincometaxrebate,suchastheScellierhTaxCredit(ShTC),area

continuousandnon-negligiblepartofit.Indeed,theoverallfscalcostoftheShTCamountedto

2.1billionseurosbetween2009and2013,and8policiesofthiskindsucceededtooneanother

since1984.

hTobeneftfromanincometaxrebate,thehouseholdhastobuyanewdwellingbetween

2009and2013inamunicipalityeligibletotheShTC,andcommittorentitunderamandatory

rentceilingforatleast9years.Moreover,householdsbeneftfromahighertaxrebate,ifthe

dwellingisrentedtolow-incometenants. hTeShTConlyappliestopartoftheterritory,the

eligibleareabeingdividedin3areas(A,B1andB2)accordingtothedegreeoftensiononthe

housingmarket. hTerentceilingissetaccordinglywiththehighestoneinAareas,andthe

lowestinB2areas.

hTeShTClawwaspromulgatedrightaferthefnancialcrisisof2007-2008,inthecontext

ofanexceptionalhousingcrisis. hTeaimwastofghtagainsttheincreaseofunsolddwellings,

byboostingdemandfornewdwellingsandrevivinghousingsupply,withtheendgoalof

restoringtheequilibriumbetweenhousingdemandandsupply.1Byimposingrentceilings

andincomeresourceconstraints,theShTCalsohastheimplicitobjectiveofincreasinghousing

afordabilityforlow-incometenants.DidtheScellierhTaxCreditfulfllitsobjectives?Orwas

1.Accordingtothereport3805oftheNationalAssembly,fortheprojectofthefnancelaw2012,whichmakes
anassessmentoftheShTC.
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theShTCawindfallefectforhousingdeveloperstobuilddwellingsthattheywouldhavebuilt

anyway?

hToanswerthesequestions,weexploitthegeographicalvariationoftheShTCinadiference-

in-diferenceframework,toevaluateitsimpactonthehousingstock,thevacancyrateofnew

dwellings,houseprices,andthenumberandincomeofnewdwellings’tenants,usingfscal

dataatthehousingblocklevel.Indeed,contrarytoprecedingpolicies,theShTConlyappliesto

partoftheterritory.Inotherwords,beforetheShTC,thewholeterritorybeneftedfrompolicies

similartotheShTC,whereasaferitsimplementation,non-eligibleareasstopbeneftingfrom

thiskindofpolicy. hTerefore,theareasnon-eligibletotheShTCareourtreatedgroupswhereas

theeligibleBareasconstituteourcontrolgroups.hTosumup,theShTCisthecontinuation

ofprevioustaxcreditwithsomeminorchangeswhenlookingattheamountand

conditionsofthesubsidyfortheareasstillconcerned(A,B1,B2)butamajorchange

fortheareasCwhichcannotbeneftfromsuchsubsidiesanymore.

Ourpaperisrelatedtotheliteratureevaluatingplace-basedpoliciesusingfne-resolution

dataonnarrowareas,likeGobillon,Magnac,andSelod(2012)orNeumarkandKolko(2010).

hTisliteratureputsforwardanimportanttrade-of:whiletreatedareascanbemoreconvinc-

inglycomparedtoneighboringareasbecauseofsimilarunobservablecharacteristics,such

areasaremorelikelyexperiencingspilloversorexternalitiesfromthepolicy. hTeevaluation

oftheShTCissubjecttosimilarchallenges,wethuscombineEinioandOverman(2016)and

KlineandMoreti(2014)approaches,toidentifycomparabletreatedandcontrolgroupswhile

limitingtheinfuenceofthetreatmentonthecontrolgroups. hTus,oursecondidentifcation

strategyistodivideourtreatedandcontrolareasinto1km-wideringsfromthetreatment

boundary,toassessthepresenceofspilloverefects,andtobeabletoestimatethenetefect

ofthepolicyforcomparableareas.

LikethesmallstrandofliteratureevaluatingtheimpactoftheLowIncomeHousinghTax

Credit(LIHhTC),apolicysimilartotheShTCintheUS(seeMalpezziandVandell(2002)and

SinaiandWaldfogel(2005)),ortheonlyotherpaperontheShTC(BonoandhTrannoy(2012)),

ourresultscastsomedoubtsontheefciencyoftheShTC.

Indeed,wefndthattheShTChasnoimpactonthehousingstockforsimilarareas,whileit

hasaninfationaryimpactonhousingprices. hTeShTCincreaseshousepricesby1.75%more

ineligibleareascomparedtonon-eligibleareas,andby1%forsimilarnearbyareas.Moreover,

theShTCincreasedthevacancyrateofnewdwellingsby2percentagepointsmoreineligible

areascomparedtonon-eligibleareas,forareaswithin1and5kmfromthetreatmentborder.

hTenumberoftenantsinnewdwellingsincreasesby16%moreineligibleareasbutthesenew

tenantsdonothavealowerincomethantenantsinnon-eligibleareas.

Weevaluatealocalimpact,sinceBanCareasclosetothetreatmentfrontier,aremostly

locatedattheperipheryofurbanareas.However,ourresultsmightbeseenasanupperbound

fortheefectonquantities(andalowerboundfortheefectonprices),becausetheseareas

arebelieved,accordingtotheScellierzoning,tohaveahigherhousingsupplyelasticitythan
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tenserareas(likeAareas).Inanutshell,ourestimationssuggestthatforsimilarareasonthe

cityfringe,theShTCwasapurewindfallefect,dwellingsbuiltwouldhavebeenbuiltwithout

thepolicy.Moreover,itsinfationaryefectonprices,andpositiveefectonthenewdwellings’

vacancyrate,pointtowardsafailuretorestoretheequilibriumbetweenhousingdemandand

supplyinlocalhousingmarkets.Concerningthelow-incomehousing,theabsenceofimpact

ofthepolicyontheincomeofnewtenants,leadsustotheconclusionthat,suchastheLIHhTC,

theShTCfailedtoprovideaccommodationtolow-incomehouseholds.

hTepaperisorganizedasfollows.AferpresentingbriefythepolicyinSection3.2,we

reviewtheliteratureonplace-basedpolicyevaluationinSection3.3.Section3.4describesthe

datasetsusedinthisstudy,whileSection3.5providesthedetailsofouridentifcationstrategy.

ResultsareprovidedinSection3.6andSection3.7concludes.

82



3.2 Policyoverview

Inthispaper,weproposeaneconometricanalysisofaFrenchtaxcredit:theScellierhTax

Credit(ShTC)forrentalhousing.Suchadevice,fallsunderthecategoryofplace-basedprivately

ownedsubsidizedprojects.Indeed,itsaimistopromoterentalpropertyinvestmentsthrough

anincometaxrebate,fortaxpayerswhoownnewdwellingsfromthefrstofJanuary2009

untilthe31stofDecember2012. hTelaw’srecipientshavetocommittorenttheirdwellingsat

least9yearsunderamandatoryrentceilingtotenantssatisfyingsomeresourcesconstraints

togetthehighestrebate.2hTeShTConlyappliedforonedwellingperowner. hTeShTCcanbe

summarizedbythefollowingformula:

AnnualhTaxRebate=
1

9
(0.25×max(P,300000)+0.3×R×1intermediate)

whereAnnualhTaxRebateistheamountthetaxpayercandeducedfromitsyearlyincome

tax,Pisthepriceofthenewdwellingsineuros,Risthetotalgrossrentalincomereceivedby

thedwellingowner,and1intermediateisadummythatisequaltoonewhenthedwellingisun-

derintermediateShTC.Forexample,inthemostadvantageouscase,theintermediateScellier,

a300000eurosinvestmenttranslatesintoataxrebateof,atleast,111000euros.3

ItisworthnotingthattheShTCisnotthefrstfscaldeviceofthiskind.Since1984,8tax

incentivesforrentalhousinghavebeensucceedingtooneanother.4hTesalientfactofthe

ShTC,isthatcontrarytoprecedingpolicies,onlypartoftheterritoryiseligibletotheprogram.

hTisfactisessentialtoouridentifcationstrategy,sincethedisappearanceofthesubsidiesin

someareaswillbeourmainsourceofidentifcation.

hTisfscaldevicecanbeseenasthefrenchcounterpartoftheLowIncomeHousinghTax

Credit(LIHhTC)intheUS,whichhasbeenunderthescrutinyofseveralpapers. hTemaindif-

ferencebetweentheLIHhTCandtheShTCisthat,fortheShTC,theincomelimitofthetenant

isonlymandatoryforonetypeofinvestment,theintermediateShTC,andisnotverybinding

giventhatmorethan70%ofthehouseholdsareeligible.

Suchinvestmentschemesarerelatedtolow-incomerentalhousingpolicieswhichrepre-

2.Fordetailsonthelaw,seeSection3.A.SeehTables3.B.1and3.B.2intheSection3.B,fordetailsontherent
ceilingsandtheresourceconstraints.
3. hTetaxrebateisof8333eurosperyearduring9years,and6000eurosperyearuntilthe15thyear.Ifthe

householdkeepsrentingthedwellingunderintermediateScellierafer9years,a2%rateappliesuntilthe15th
year. hTisaccountingofthetaxrebatedoesn’ttakeintoaccounttherebatelinkedtothegrossrentperceived.If
thedwellingisrentedfor9000eurosperyear,thereisasupplementarytaxrebateof2700euros.
4. hTeḾehaignerielaw(1984-1997),theṔerissol(1996-1999),theBesson(1999-2002),theRobien(2003-2006),

there-centeredRobienandtheBorloo(2006-2009),theScellier(2009-2012),theDufot(2013-2014),thePinel(2014
untilnow).Fordetailsontheprecedingpolicies,seeScellier(2008).
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sentanimportantamountofpublicsubsidies.5Rentalhousingpoliciesareusuallydividedin

twobroadcategories:project-basedassistancewherethesubsidyisatachedtothedwelling

unit,andtenant-basedassistancewhereitisatachedtotheassistedhousehold.Project-based

rentalassistanceisitselfdividedintwocategories:publicorsocialhousing,6andprivately

ownedsubsidizedprojects.

hTecountryisdividedin4areas:A,B1,B2andC.OnlytheareasA,B1andB2areeligible

totheShTC. hTerentcapvariesinthediferenteligibleareas,itishigherinthetenselocal

housingmarkets,theAareas,andlowerfortheareaswithmoderatelytensehousingmarkets,

theBareas(B1andB2). hTepolicyzoningwasbasedonmunicipalities,amunicipalityisei-

thereligibleornot. hTespatialdistributionofthediferentareascanbeseenonFigure3.1.

Accordingtothe2007INSEECensus,38%ofthetotalpopulationliveinanoneligiblearea

(Careas),43%inBareas(21%inB1areasand22%inB2areas)and19%inAareas. hTeexact

methodologytodeterminethezoningisunknown,insomeadministrativenotesitismen-

tionedthattheshareofhouseholdreceivinghousingallowancesandtheaveragerentwere

takenintoaccount.Butthemethodologyhasapparentlybeenlost.

FromthefrstofJanuarytothethirdofMay2009,theareaswerethoseoftheprecedinglaw,

theRobienlaw.HoweverthediferencesbetweentheScellierandRobienareasaresmall,only

1068municipalitieschangedzonesandnonewentfrombeingeligibletobeingnoneligible.7.

Giventheshortlengthoftheinitialzoning,wefocusontheextendedone.hToourknowledge,

thiszoningisonlyusedfortheScellierZoning.Alternatepoliciesassubsidizedloanorhousing

allowancesadoptedaverydiferentzoningandadiferenttimespan.

3.3 Literaturereview

3.3.1 Housingpolicies

Animportantstreamoftheliteratureonhousingpoliciesanalyzedtheefectivenessofhousing

policiesintheUS.Indeed,sincethe1970sscholarshavebeentryingtodisentanglewhich

housingpolicyisthebest(seeApgarJr(1990)orOlsen(2003)foranhistoricalreview).

hTemostimportantdebatetriedtofndwhetherproject-basedortenant-basedsubsidies

5. hTesumoftotalsubsidiestothehousingsectorrepresentsabout40billionsofeuros(about2%ofthe
GDP)inFrance,ofwhichsupporttotherentalsectorrepresents71%(CompteduLogement2013).Low-income
housingassistanceintheUSamountto50billionsofdollars(0.3%oftheGDP).Project-basedpoliciesaccount
for70%oflow-incomerentalassistancepoliciesintheUS.
6. hTiscategoryusuallyreferstoanonprofthousingsectorwhichisverycommoninEurope.Forexample,

itrepresentsabout18%oftheFrenchhousingmarketor20%oftheUKhousingmarket.SeeWhiteheadand
Scanlon(2007)forfurtherdetails.
7.720municipalitieswentfromCtoB2,255fromB1toB2,36fromCtoB1,23fromB2toB1,18fromAto

B1,and16fromB1toA.
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Department
A
B1
B2
C

Scellier Zoning

Source:AuthorscomputationsfromIGNGEOFLA(R)andFrenchMinistryof
Housing.AreasA,B1andB2areeligibletotheScellierhTaxCreditwhereas
areasCarenoteligible.

Figure3.1:ScellierZoningforSubsidies
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weremoreefcient(seeChapelle(2015)forareview). hTeparticularcaseofprivatelyowned

project-basedsubsidies,suchastheLIHhTCintheUSortheShTCinFrance,haslongbeenset

aside,asemphasizedbyBaum-SnowandMarion(2009),CummingsandDiPasquale(1999),

MalpezziandVandell(2002)orBonoandhTrannoy(2012),whiletheyrepresentanimportant

amountofpublicspending.8

hTemaingoalofsuchpoliciesistoboosttheresidentialinvestmentinordertoincrease

thenumberofrentaldwellingsproposedtolow-incometenants.Asimpleincidenceanalysis

inaneconomicframework,asperformedinEriksenandRosenthal(2010),sufcestohighlight

apotentialcaveatofsuchapproach:thecapacityofsuchschemestoincreasethenumberof

unitsavailabledependsontheelasticityofthesupplyandthedemandontherentalmarket.

Inotherwords,suchsubsidyislikelytogenerateapotentialcrowdingoutefectwhenthede-

mandisnotperfectlyelasticareasandthesupplynotperfectlyinelastic.Moreover,itdepends

alsoontheelasticityofthelandsupplyonthelandmarketasemphasizedinBonoandhTran-

noy(2012)9:. hTecrowdingoutefectcouldbeconsideredasawindfallproftwhenhistorical

investorsjustadopttheschemeforaprojecttheywouldhavebuiltotherwise,orcouldbe

perceivedasasubstitutionefectwhensomeinvestors(forexample,privateinvestors)arere-

placedbyothers(suchasnonproftinstitutions).Insuchsituations,BonoandhTrannoy(2012)

suggestthatoneimportantchannelforsuchcrowdingoutefectwouldbethecompetitionfor

land. hTesubsidiesthatarecapitalizedintolandprices,cancelouttheimpactofthesubsidies

onadditionalinvestments:theadditionalproftbeingcapturedbylandowners.Suchefects

couldbereinforcedthroughthecompetitiontoatracttenants,inparticularwhentheincome

ceilingsremainsfairlyhigh,asitisthecaseinFrancewheremorethan70%ofthehouseholds

canaccesssuchunits.

IntheUS,manystudieshavebeendocumentingsuchacrowdingoutefectfortheLIHhTC.

Forexample,SinaiandWaldfogel(2005)andEriksenandRosenthal(2010)foundaverysub-

stantialcrowdingout,usuallywellabove50%andevencloseto100%.Burge(2011)foundthat

taxcreditdeveloperscapturemostofthesubsidythatthegovernmentprovides,bymaking

excessproftsandrent-seekingexpenditures.InthecaseoftheShTC,someobserversfearthat

developersmighthaveaninteresttobuildadwellingforhouseholdsatractedbythetaxin-

centiveregardlessofthedemandforrentalunits.10Wewilladdressthisissuebylookingat

thevacancyrateofthenewlybuiltdwellingsineligibleareas.

However,asMalpezziandVandell(2002)underline,thecrowdingoutefectdoesnotjustify

theabandonmentoftheLIHhTCifthepolicyincreaseshousingafordabilityforlow-income

households.Nonetheless,theLIHhTCseemstostruggletoachievethisobjective.Forexample,

8.AccordingtoaDGFIP(Directionǵeńeraledesfnancespubliques)report,thefscalexpenditureslinkedto
theShTCamountto2.1billionsofeurosbetween2009and2013.
9.Forexample,whenaccesstonewlandparcelsislimited,thetaxrebateincreasesthedemandforland

resultinginapurepriceefectiftheamountofdevelopablelandisperfectlyinelastic
10.http://www.leparisien.fr/oise-60/les-premiers-rates-de-la-loi-
scellier-07-02-2012-1849893.php
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McClure(2000)observedthattheLIHhTCprogramdoesnotdelivermixedincomehousing,and

EriksenandRosenthal(2010)observedthatLIHhTCservefamilieswithmuchhigherincomes

thanotherhousingpolicieslikevouchers.

AsfarasFranceisconcerned,itisworthnotingthattheUSstudiesjustreviewed,cast

somedoubtsonthepotentialefectivenessofsuchpolicies.Indeed,thehousingsupplyelas-

ticityinFranceisusuallyconsideredmuchlowerthanintheUS(seeCalderaandJohansson

(2013)orChapelleandEyḿeoud(2016)).Inaddition,mostofthepapersanalyzingtheimpact

oftenant-basedsubsidiesdocumentedastronginfationaryimpact,tendingtoconfrmsuch

alowelasticity.Forexample,Grislain-LetŕemyandhTrevien(2014),Fack(2006)orLaferr̀ere

andLeBlanc(2004)demonstratethathousingbenefts,whichrepresentthemostimportant

publicspendingintherentalsector,11haveastrongandpositiveimpactonrents.Inaddi-

tion,LabonneandWelter-Nicol(2015)showedthatsubsidizedloansfornewhomeowners,

alsogeneratedhousepriceincreases.Furthermore,Chapelle(2015)hasbeendocumenting

animportantcrowdingefectofprivateconstructionbythenon-proftsectorwhichmightbe

causedbycompetitionforbothlandandtenants.Finally,ontheShTCperse,BonoandhTrannoy

(2012)showedthatithasastrongimpactonlandprices,andthusdidincreasethecompetition

forland.Inthiswork,wewanttocontributetothisstreamofliterature,byinvestigatingthe

impactoftheShTConmanydimensionssuchasthenumberofhousingunits,thevacancyrate,

thehousingpriceandthenumberandincomeofnewtenants.

3.3.2 Methods

hToassesswhethertheShTChasachieveditsunderlyinggoalsofprovidingmixedincomehous-

ingandincreasethesupplyonlocalhousingmarkets,weuseaquasi-experimentalapproach

tocausalinference(seeBaum-SnowandFerreira(2014)andAngristandPischke(2008)for

areview). hTesemethodsuseexogenousvariationsasameanstoidentifycausalimpactsof

treatmentsonoutcomesofinterest.IntheShTCcase,thefactthatthepolicyisonlyappliedto

partoftheterritoryistheexogenousvariationthatwewilluse.

hTemethodologiesusedinourpaperbuildonthepreviousliteraturethatevaluatethe

impactofplace-basedpolicyusingfne-resolutionspatialdata. hTemostrecentandinnovative

methodsareusedintheliteraturefocusingontheimpactofenterprisezones(seeNeumark

andSimpson(2015)orGobillon,Magnac,andSelod(2012)forareview).

Onepopularmethodtoassesstheimpactofsuchpolicies,istheRegressioninDiscontinu-

ityDesign(RDD),usedforexampleinEinioandOverman(2016).Suchapproachisbasedon

atreatmentthatisdeterminedbythevalueofavariableX,beingoneithersideofathreshold

k.UnitswithvaluesofXnearthethresholdkcanbeconsideredtoberandomlyassigned.

However,sincetheMinistryofHousingneverpublishedamethodologicalnoteabouthow

theScellierareaswereconstructed,andwhichvariableswereused,aRDDapproachisnot

11.About18billionsofeuros(43%ofthepublicspendinginthehousingsectorin2014).
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feasibleinourcase.Alternatively,wefollowBonoandhTrannoy(2012)andtheotherstrategy

usedinEinioandOverman(2016)byexploitingthegeographicalvariationoftheShTCina

diference-in-diferenceframework.

Amajorchallengeoftheliteratureexploitinggeographicalvariationtoevaluatetheim-

pactofplace-basedpolicies,istoselectappropriatecontrolgroups. hTeideaistoselectcontrol

areasthataresimilartotreatedareasbutwherethepolicywasnotapplied. hTemostrecentre-

searchtriestoconstructreliablecontrolgroupsbyusingverydetailedgeographicinformation

onnarrowareas.NeumarkandKolko(2010)andBillings(2009)usemapsofrespectivelythe

CaliforniaandColorado’senterprisezonestopickouta1000fwideora1/4milecontrolring

aroundthetreatmentborderarea.BonoandhTrannoy(2012)usetheareasB2(eligibletothe

ShTC)contiguoustoareasC(non-eligibletotheShTC).hTerationaleofchoosingcontrolgroups

thatbordertreatmentsareasisthateconomicconditionsandunobservablecharacteristicsare

likelytobesimilar,asidefromtheefectsofthepolicy,betweentwocontiguousareas.

Nevertheless,thepreviousliterature,withthenoticeableexceptionofEinioandOverman

(2016),didnottakeintoaccountthepotentialdisplacementefectsbetweenthetreatedareas

andtheirnearbycontrolareas.Inhabitantscanmovetothetreatedareabecauseofthepolicy,

andmoveoutfromcontrolareas,orinourcase,housingdeveloperscanbuilddwellingsjust

acrossthetreatmentbordertobeneftfromtheShTC.hTounderminethiscaveat,Neumarkand

Kolko(2010)comparedresultsusinga2500footcontrolringinsteadofa1000footcontrol

ringtoseeiftheestimatesofthepolicy’simpactarestrongerusingthelargerringinwhich

spilloversshouldbeweaker.Similarly,theyalsotrytousethe1000footcontrolringbut

excludinga100footbufer(inanydirection)fromthetreatmentareaboundary.However,

thisapproachisimperfectsincespilloversmightcomefromfurtherawaywithemployers

makinglongerdistancemovestotakeadvantageofareabenefts.

hToaccountfordisplacementefectsandtrulyexaminethenetefectoftheShTC,weuse

amethoddevelopedinEinioandOverman(2016)examiningthedistributionofchangein

theoutcomesofinterest,bysplitingthetreatmentandcontrolzonesintoone-km-wideareas

basedonthedistancefromthetreatmentareafrontier.

3.4 Data

hTispaperusestwodiferentdatasets:fscaldataonthehousingstockanddataonhousing

unittransactionsandprices.

3.4.1 Fiscaldata

hTeFiLoComdataset(for“FichierdesLogementsdanslesCommunes”inFrenchorfleof

housingunitsinmunicipalities)isproducedjointlybytheFrenchfscaladministrationand

theFrenchMinistryofHousing.Itconsistsinanexhaustivefscalcensusofeachhousing
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unitinMetropolitanFrance,whichiseditedonJanuary1stofeverytwoyearssince1995

fromhouseholds’fscaldeclarations(eachflecontainsapproximately34millionsobserva-

tions). hTeyincludeinformationabouteachhousingunitlocation(attheso-called“section

cadastrale”orhousingblockscale),characteristics(surface,numberofroomsandbuilding

period),residenceconditions(isthedwellingfulltimeorparttimeoccupied?Isitoccupied

byitsowner,rentedorvacant?Istheownerprivateorpublic?)andresidentthemselves(the

numberofresidents,theirmaritalstatus,theiragesandincomelevel).However,theycontain

noinformationonpricesortransactions.

3.4.2 Dataondwellingtransactions

hTedataiscollectedbytheFrenchsolicitors(theso-called“notaires”),who,inFrance,enact

housingunittransactions.However,theyarenotexhaustivebecausethecollectionofthedata

isnotcompulsoryandofvariablequality.Are-weightingoftheobservationsisconstructed

attheso-calledFrenchdepartmentscalefromaconfrontationofthesedatawithfscalones

ondwellingtransactions,whichareexhaustivebutexistonlyatthisaggregatedgeographic

level. hTisre-weightingisusednotablybythenationalFrenchstatisticinstitute(theso-called

INSEE)toproducetheFrenchresidentialpropertypricesindex.Indeed,thedatacontainsin-

formationonsecond-handdwellingprices,location,transactiondateandcharacteristicmore

completethanthosecontainedinthefscaldata(informationonhousingcharacteristicsin-

cludesfurthermorenumberofbathroom,cellars,balconies,parkingandthelandsurfacefor

houses).Allthesevariablesareusedtocomputehedonicprices,asifallhousingunitshadthe

samecharacteristics,inordertomakethemcomparabletooneanother.Wehavetosignalthat

theexactsurfaceismissingforaboutonethirdoftheapartmentsandhalfofthehouses,so

theyhavebeenimputedwiththefscaldatapreviouslypresented,bycomputationofthemean

surfaceatthehousingblocklevelwiththesamecharacteristics(usingthismethodtoimpute

existingsurfacesandregressingitontheirimputationsgiverespectivelyR2of55percentsfor

housesand75percentsforfats).

3.4.3 Unitsofobservation

Whilemostofthepreviousstudiesonhousingmarketpolicieshavebeenusingmunicipal

data(BonoandhTrannoy(2012),GobillonandVignolles(2016)orChapelle(2015)),orIrisData

(Baumontetal.(2004)),wetakeadvantageofthehighprecisionofourdatasettoassessthe

policyusingnewunitsofobservation:fscalsectionsfromtheFrenchcadastre. hTeseunits

aresmallandrelativelyhomogeneousblocks.Someminoralterationswerebroughttotake

intoaccountforsomechangesintheirlimits,bysplitingormergingsectionsovertheperiod.

WeuseaGISsofwaretocomputetheminimumdistancebetweentheborderoftheseunits

ofobservationandtheclosestfrontierbetweenaBandaCarea.
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3.5 EmpiricalStrategy

3.5.1 hTediferenceindiferenceframework

hTegeneralframeworkofourstudyisthepotentialoutcomeframeworkdevelopedbyRubin

(1973,1977)andNeyman,Dabrowska,Speed,etal.(1990). hTeDiference-in-Diference(DiD)

approachisaresearchdesignforestimatingcausalefects,itiswidelyusedintheliteratureto

estimatetheefectsofapolicythatdonotafecteverybodyatthesametimeandinthesame

way.

Capitalletersrepresentrandomvariables,andsmallletersarerealizationsofthosevari-

ables.WedenoteYitheoutcomeofinterestforthehousingblocki.Ziisadummyequalsto

oneiftheunitbelongstothetreatedgroup(Careas),andiszerootherwise.hTiisadummy

equalstooneforthepost-treatmentperiod(afer2009),and0forthepre-treatmentperiod.

Y1iistheoutcomeofinterestforthetreatedgroups,everythingelseequal,reverselyY
0
iisthe

outcomeofinterestforthecontrolgroups,everythingelseequal.Inthepost-treatmentperiod

(t=1)forthetreatedgroup(z=1),Y1i=Yi,weobservetheoutcomeforthetreatedaferthe

applicationofthetreatment,butwedonotobservethecounterfactualvalueoftheoutcome

forthecontrolgroupsiftheyhadbeentreated(i.e.wedonotobserveY0i|z=1).Reversely,

ifz=0,wedonotobservetheoutcomeofinterestofthetreatediftheyhadnotbeentreated

(Y1i|z=0). hTeobservableoutcomeis:

Yi=(1−Di)Y
0
i+DiY

1
i

whereDi=ZihTiisatreatmentdummyequalstoonefortreatedgroupsinthepost-treatment

period. hTeconditionalaveragetreatmentefectis:

δ̂={E[Yit|Xi=x,Zi=1,hTi=1]−E[Yit|Xi=x,Zi=1,hTi=0]}

−{E[Yit|Xi=x,Zi=0,hTi=1]−E[Yit|Xi=x,Zi=0,hTi=0]}

orthediferenceintheconditionaldiferencesovertimebetweenthetreatedandcontrolunits.

3.5.2 hTechoiceofacounterfactual:comparingBandCareas

hTefundamentalproblemofcausalinferenceisthatwecannotobserveboth Y0iandY
1
isi-

multaneouslyforanygivenunit,ashighlightedbyHolland(1986).hToassesstheimpactof

theShTC,weconsiderthatthefactthatCareasstopbeneftingfromfscalincentiveforrental

investmentsimilartotheShTC,isthetreatment. hTegoaloftheidentifcationstrategyisto

fndaconvincingcounterfactualfortheseareas. WethusexploitthefactthatBareas,that

continuestobeneftfromthetaxincentive,haverelativelyclosecharacteristicstoCareas.On

theotherhand,Aareaswhichareconsideredtoodissimilar,areexcludedfromtheanalyses,

becausetheyincludemetropolitanareassuchasParisanditssurroundings,whichpresenta
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highlevelofmarkettightness.Wewillfrstrealizeasimplediference-in-diferenceestimate,

takingthewholeareasBandCrespectively,ascontrolandtreatedgroups.Wethusestimate

equation(3.2)onthesectionsbelongingtoareasBandCforthevolumeofconstruction,the

numberandincomeoftenants,andthevacancyrateofnewdwellings:

Yit=λi+µt+δ
trDit+βXit+ it (3.1)

whereYitandXitarerespectivelytheoutcomevariableandthecontrolsforthehousingblock

iattimet.λiisthehousingblockfxedefectandµtisthetimefxedefect.Forthecontrols,

wetaketheirvaluesin2005,i.e.beforethebeginningofthetreatment,interactedwithtime

dummiestobeabletocontrolforthemdespitefxedefects.Itisparticularlyimportantto

controlforthefeaturesofthehousingstockintheinitialperiodsincetheircontemporaneous

changeswouldbecollinearwiththetreatment.Inaddition,wecontrolforthecontempora-

neousaveragehouseholdincomeandsurfaceperinhabitant.δtristheestimatedtreatment

efect,Ditistakingvalueonewhenthesectionistreatedinthepost-treatmentperiodi.e.

whentheShTCisimplementedandCareasstopbeneftingfromsubsidies.Housingblocks

belongingtothesameurbanareascouldbeafectedbythesameshocks,introducingapo-

tentiallytime-varyingurbanareacomponentinit.FollowingAngristandPischke(2008)and

Bertrand,Dufo,andMullainathan(2004),weclustertheresidualsbyurbanareastoallowfor

maximumfexibilityinthevariance-covariancematrixofresiduals.

Analternatespecifcationinlongdiferenceover4yearperiodsisalsoadoptedfollowing

GobillonandVignolles(2016):

∆Yi=δ
trGi+βXi+ i (3.2)

WhereXiisasetofcontrolatthebeginningoftheperiod.Giisadummythatisequaltoone

whenthehousingblockbelongtothetreatedgroups,and0otherwise.

Asfarashousingpricesareconcerned,weapplythisidentifcationstrategyinanhedonic

regressionframework,followingRosen(1974),thatweadapttothediferenceindiference

estimator.Weregressthelogofthepriceln(pj,t)oftransactionjattimetonasetofhedonic

characteristics(Xj),acityfxedefect(θk(j)),ayearfxedefect(µt)andatreatmentindicator

(Djt)withvalueonewhenthetransactiontookplaceintheunsubsidisedareaaferthefrst

ofJanuary2009.Wethusestimatethefollowingequation:

ln(pj,t)=θk(j)+µt+δ
trDjt+βXjt+ jt (3.3)

3.5.3 hTecommontrendassumption

hTobeabletoidentifytheaveragetreatmentefect,severalassumptionsmusthold. hTefrst

one,isthefactthatintheabsenceoftreatmentbothtreatedanduntreatedunitsshouldhave
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evolvedalongthesametemporalpath.hTogivecredittothisparalleltrendsassumption,we

willperformplacebotestsestimatingequations(3.2)and(3.3)untilthe1stofJanuary2009,and

consideringthattheplacebotreatmentcouldhavestartedin2005or2007forequation(3.2),

orin2008forequation(3.3). Weconsiderthatthecommontrendassumptionisindirectly

satisfedifthetreatmentdummiesforthepre-treatmentperiodsarenotsignifcant.

3.5.4 Exploitingthedistancetodealwiththetheconditionaltreat-

mentunconfoundedness

Foranyunit,thepotentialoutcomesmustbeindependentoftreatmentassignmentoncewe

conditiononobservedcovariatesXi.e.Y0i,Y
1
i⊥⊥Zi|Xi. hTisassumptionissometimescalled

theconditionaltreatmentignorabilityorunconfoundedness.Wewillthuscontrolforobserved

characteristicsofeachsectionaswedowithXitinequations(3.2)and(3.3),inwhichwealso

includetemporalcommonshockswithinurbanareasorwithinrings.

AsemphasizedbyNeumarkandKolko(2010)andDuranton,Gobillon,andOverman(2011),

usingcontrolgroupsclosetotreatmentgroupscouldbeaninterestingstrategytodealwith

theunobservedcharacteristicsthatcouldvarybetweenCandBareas.12hTeideaisthatun-

observedareacharacteristicsafectingtheoutcomesvarysmoothlyacrossnearbylocations,

becausetheyareatequaldistanceofamenities,sharethesamelocallabormarket,experi-

encethesameshocksetc.Duranton,Gobillon,andOverman(2011)underlinethattheuncon-

foundednessassumptionismorelikelytoholdthesmallerthedistanceisbetweentreatedand

controlgroups.

FollowingBonoandhTrannoy(2012),wecanre-estimateequations(3.2)and(3.3)restricting

oursampletothesectionsorthetransactions5kmaroundtheborder.However,weshould

frstverifythatthesingleunittreatmentvalueassumption(SUhTVA)holds,andadoptabufer

area,inthespiritofKlineandMoreti(2014),aroundthefrontierifnot.Itisworthnotingthat

thepopulationdensitytendstodecreasearoundthefrontierwhiletheshareofhomeowners

increases.Suchpaternsareaccountedforwhencontrollingfortheobservedcharacteristics.

3.5.5 hTeimportanceoftheSUhTVAassumptioninspatialeconomet-

rics

hTelastassumptionofparticularimportanceistheSUhTVA,accordingtowhichthereshould

notbeinterferenceorspilloverefectsbetweentreatedandcontrolgroups.Inotherwords,

thetreatmentshouldnotafecttheoutcomeofthecontrolgroup. hTisproblemisofparticu-

larimportanceinspatialeconometrics,giventhatspatialspilloversarereallylikelytoarise:

developerscouldeasilydisplaceaprojecttoanothermunicipalityinordertobeneftfromthe

12.Intheabsenceoftreatment,theoutcomeofthetreatedandcontrolgroupswouldhavebeendiferent
becauseoftheseunobservedcharacteristicswhichwouldinvalidatetheconditionaltreatmentignorability.

92



subsidy. Weclearlyseeatrade-ofarisingwhenusingourgeographicalapproach:adopting

areasclosertotheborderascontrolandtreatmentgroups,increasethecomparabilitybetween

bothgroups,butalsothelikelihoodtoviolatetheSUhTVAassumption.

Ifthereisasubstitutionefectattheborder,theaveragetreatmentefectestimatedisbi-

ased.hToavoidthisissue,onesolutionappliedinKlineandMoreti(2014)istodropthenearest

untreatedlocationsfromthecontrolgroup.However,concerningtheShTC,thechoiceofwhich

rangeofcontrolgroupstodropwouldbetotallyarbitrary.Asaconsequence,wechosetofol-

lowEinioandOverman(2016)intheirnonparametricapproach,byinteractingthetreatment

withringdummies.Ourtreatmentefectwillbetheefectwithrespecttoareferencering.hTo

assesswhethertherearespilloverefectsbetweenBandCareasneartheScellierareaborder,

weaugmentequation(3.2)withdummyvariablesfor1kmwidecontrolandtreatmentrings

thatrunparalleltotheScellierboundary. hTeequationestimatedbecomes:

Yit=λi+µt+
25

k=1

δcokCO
k
it+

25

h=1

δtrhhTR
h
it+βXit+ it (3.4)

whereYitandXitarerespectivelytheoutcomevariableandthecontrolsasbefore.CO
k
itare

thesetof25one-km-widecontrolringdummies,theyareequaltooneifthedistancetothe

Scellierareaborder(i.e.thedistancetothenearesttreatedhousingblock)isbetweenk−1and

kkilometersinthepost-treatmentperiod,andzerootherwise.Symmetrically,wedefnehTRhit

the25treatmentringdummies.WerepresenttheringsinFigure3.1.Werestrictoursampleto

housingblocks25kmfarawayfromtheShTCfrontieratthemaximum,whichrepresent74%

oftheBandCareas(seehTable3.C.1inSection3.C).

Equivalently,thisgivesforhousingprices:

ln(pj,t)=θk(j)+µt+
25

k=1

δcokCO
k
it+

25

h=1

δtrhhTR
h
it+βXjt+ jt (3.5)

Inequations(3.4)and(3.5),δtrh−δ
co
kisthediferenceintheaverageconditionalgrowthrate

fortheoutcomeofinterestbetweentreatmentringatdistancehandcontrolringatdistance

k.However,thisdiferenceidentifesthetreatmentefectoftheShTConlyiftheunconfound-

ednessandthesingleunittreatmentvalueassumption(SUhTVA)hold.Nevertheless,asunder-

linedinSection3.5.4,theunconfoundednessassumptionismorelikelytoholdthecloserfrom

thetreatmentborderifcharacteristicsvarysmoothlyacrossspace.Yet,displacementefects

aremorelikelytoincreasetheclosertotheborder.Forexampleifthetreatmentefectisneg-

ative,evidenceofdisplacementwouldbeseenifδcok−δ
tr
hishigherneartheborder,δ

co
k would

decreaseandδtrh wouldincreasefurtherawayfromthefrontierifthedisplacementefectis

onlypresentaroundtheborder.
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AuthorscomputationsfromIGNGEOFLA(R)andFrenchMinistryofHousing

Figure3.1:DistancefromB/CBoarder
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3.6 Results

3.6.1 hTeimpactoftheShTConthehousingstock

Firstly,weinvestigatetheimpactoftheShTConthehousingstock.Isitawindfallefect?

Inordertoanswerthisquestion,westudytheimpactofthepolicyonthelogoftheprivate

housingstockatthehousingblocklevel.

OurempiricalstrategyreliesonthefactthatCareaswhichwereeligibletoallthepreceding

similarpolicies(becausetheyappliedtothewholeterritory),stopbeingeligibletothetax

incentiveforrentalhousingpolicieswiththeimplementationoftheShTC.Careasarethe

treatedgroupsandBareasarethecontrolgroups.Weexpectthathousingsupplywilldecrease

inCareasbecausehousingsupplyisnolongersubsidized.

Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment –0.003 –0.006 –0.003 –0.005 –0.008 –0.012**
(0.004) (0.004) (0.004) (0.004) (0.006) (0.006)

Controls No Yes No Yes No Yes
Observations 659244 656802 659244 656802 1099251 1094721
No.ofsections 219935 219009 219935 219009 220176 219060
R2within 0.15 0.15 0.15 0.15 0.18 0.19
EstimationPeriod 2005-2009 2005-2013

Note:Inthispanelfxed-efectsregression,thedependentvariableisthelogofthestockofpri-
vatehousing. hTetreatmentvariableistheinteractionbetweenagroupdummy(equalsto1for
thetreatedgroup,0otherwise)andatimedummy(equalsto1forthepost-treatmentperiod,0
otherwise).hTimefxedefectsareincludedforalltheregressions.Controlsincludethehousehold
revenues,theshareofowners,thenumberofdwellings,theaveragesquaremetersperperson,
theshareofapartments,theshareofdwellingsbuiltbetween1949and1970.Allthecontrolsare
for2005exceptthehouseholdrevenuesandtheaveragesquaremetersperpersonwhicharecon-
temporaneous. hTestandarderrorsareclusteredby1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.1:ImpactoftheShTContheHousingStock

Ourpreferredspecifcationisincolumn(6)ofhTable3.1,wherethetreatmentistheim-

plementationoftheShTCin2009andwherewecontrolforseveralcharacteristicsofthelocal

housingmarket.13Indeed,asobservedinhTable3.C.3,BandCareashavediferentcharacter-

istics,Bareasaremoredenselybuilt,withricherhouseholds,morefatsoccupiedbyprivate

13.Wecontrolfortheshareofowners,thenumberofdwellings,theshareofapartments,theshareofdwellings
builtbetween1949and1970. hTosecontrolsarefor2005.Inaddition,wecontrolforthecontemporaneous
householdrevenuesandtheaveragesquaremetersperperson.hTohavethecontrolsin2005despitehavingfxed
efects,weinteractthevalueofthecontrolsfor2005withtimedummies.Allthecontrolsconcernthehousing
stocki.e.theexistingdwellings.
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andsocialtenants,beforethepolicy.Hence,theneedtocontrolfortheseobservablecharac-

teristics.

Accordingtothespecifcationincolumn(6),thehousingstockintheCareasdecreased

by1.2%more,afertheimplementationoftheShTC,thanintheBareas. hTereareonaverage

116dwellingspercadastralsection(seehTable3.C.2),sothepolicywouldinduceadecreaseon

averageofapproximately1.4dwellingspersection.LongdiferencesinhTable3.D.1confrmed

thisresult.ComparedtoprecedingstudiesontheRobienlaw,Brest(2008)andRigaud,Gay,

andBarth́elemy(2008),whichestimatethatbetween11and17%ofthetotalnewdwelling

constructionintheirrespectiveregions(BrestandRĥone-Alpes)isduetoRobien,wefndan

importantwindfallefect,mostofthedwellingsbuiltwouldhavebeenbuiltwithoutthepolicy.

Moreover,wedonotfndanypre-trendsbydoingplaceboregressionwithothertreatment

dates(restrictingthesampletopre-treatmentperiods).Noneofthetreatmentcoefcientare

signifcantfor2005-2009or2007-2009(seecolumns(1)to(4)inhTable3.1,whichcorrespond

toplaceboregressionswithandwithoutcontrols).

Wethenlookatpotentialdisplacementefectsaroundtheborderforthehousingstock,

whichmeansthatiftherewasadwellingwhichwouldhavebeenbuiltinaCareacloseto

thetreatmentfrontierintheabsenceoftreatment,ithasbeenefectivelybeenbuiltjuston

theothersideofthefrontiertobeneftfromtheShTC. hTecontrolareawithin1kmfrom

thefrontier,isthebasecategory. AsseenonFigure3.1,mostofthecoefcientsofother

ringdummieshaveanegativeandsignifcantsign,whichmeansthatthehousingstockis

higher,afertheimplementationoftheShTC,inthe1kmringcontrolareas(whichiseligible

totheShTC),thanintherestofthecontrolandtreatedareaswithin25kmfromthetreatment

boundary.hToputinanutshell,weseeanevidenceofaconstructionpeakforareaseligible

totheScellierwhicharewithin1kmfromthetreatmentboundary.hTofurtherinvestigate

thispotentialdisplacementefect,weusethecontrolareasthatarebetween1and2kmofthe

treatmentboundaryasthenewbasecategory.Figure3.2confrmourintuition,thehousing

stockincreasepositivelyandsignifcantlymorewithin1kmfromthetreatmentboundaryin

eligibleBareasthaninareasBthatarewithin1and2kmfromthetreatmentfrontier.

Sincethereisevidenceofadisplacementefectwithin1kmfromthetreatmentborder,

were-estimateourspecifcationsfortreatedandcontrolsectionsanddroppedthosethatare

locatedwithin1kmofthetreatmentfrontier.hToundermineconcernsabouttheunconfound-

ednessassumption,wechoosenearbyhousingblocks,thatarelocatedbetween1and5km

fromthetreatmentboundary,becausetheyarelikelytobetheleastconfoundedbyunob-

servedcharacteristics.14Moreover,weobserveasignifcantandmorenegativecoefcientfor

treatedareasthatarebetween10kmand25kmfromthetreatmentboundary. hTeremovalof

14.Formostoftheobservablecharacteristics,suchastheincomeofhouseholdslivinginnewandexisting
dwellings,thesurfaceperpersonandnumberofpersonperhousehold,theshareofvacantdwellingsinexisting
dwellings,andthenumberofnewdwellingsbuilt,thediferencebetweenBcontrolareasandCtreatedareas
islessimportantwhenrestrictingthesamplebetween1and5kmawayfromthetreatmentboundarythanby
comparingalltheCareastoalltheBareas(seehTable3.C.4).
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Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcome
isthelogoftheprivatehousingstock. hTereferencecategoryisthecontrolringwhichiswithin
1kmfromthetreatmentboundary.
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Figure3.1:Scellierefectonthehousingstockaroundtheboundary

Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcome
isthelogoftheprivatehousingstock. hTereferencecategoryisthecontrolringwhichiswithin
1and2kmfromthetreatmentboundary.

Figure3.2:Scellierefectonthehousingstockaroundtheboundary(1-2kmreference)

97



subsidiesintheseareashadastrongerimpactonthegrowthrateofthehousingstock,pos-

siblybecauseofdiferentunobservedcharacteristics(Careasfarawayfromthefrontierare

morelikelyruralareas),whichmaketheunconfoundednessassumptionlesscredibleforthese

areas.Wefurthercheckthatpre-treatmenttrendsintreatmentandcontrolareas,within1and

5kmofthetreatmentareaboundary,aresimilartogivecredibilitytotheunconfoundedness

assumption.

Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment 0.007***0.004 0.007***0.003 0.005***–0.001
(0.001) (0.003) (0.001) (0.003) (0.004) (0.002)

Controls No Yes No Yes No Yes
Observations 127839 127575 127839 127575 213198 212641
No.ofsections 42656 42544 42656 42544 42737 42559
R2within 0.14 0.14 0.14 0.14 0.16 0.17
EstimationPeriod 2005-2009 2005-2013

Note:Panelfxed-efectsregressionwherethedependentvariableisthelogofhousingstock.
hTetreatmentandcontrolsarethesameasbefore.hTimefxedefectsareincludedforallthe
regressions. hTestandarderrorsareclusteredbycadastralsections.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.2:ImpactoftheScellieronthehousingstock(within1and5kmfromthetreatment
boundary)

InhTable3.2,wefndnoimpactoftheShTConthehousingstock. Whencontrollingby

observablecharacteristics,thereisnopre-trendsandnosignifcantimpactofthetreatment.

WhencomparingalltheBareastotheCareasinhTable3.1,weoverestimatedtheimpactof

theScellieronhousingsupplybecauseofthedisplacementefectaroundtheborder.Long

diferencesinhTable3.D.1confrmedthisresult.Somehousingprojectthatweresupposedto

bebuiltinnon-eligibleareasclosefromthetreatmentboundarywerebuiltinaneligiblearea

whichwasjustonekilometeraway.

hToconclude,forareaswithsimilarcharacteristics,theShTChasnoimpactonthehousing

supply,thedwellingsbuiltwouldhavebeenbuiltwithoutthesubvention,itisapurewindfall

efect.

3.6.2 hTeImpactoftheShTContheVacancyRate

AnotherimportantconcernregardingtheShTC,isthatitincreasesthevacancyrateofthenew

dwellingsbuilt.Inefect,theShTCcreatesdemandfornewlybuiltdwellingsintheareaseligible

totheScellierfromhouseholdsatractedbythetaxincentive.However,tobefavorabletothe

investors,thenewlybuiltdwellinghastoberented.Ifthisincreasedsupplydoesnotmeet
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arentalhousingdemand,thedwellingwillbevacant. hTiscouldhappenifforexample,the

governmentmisperceivedthetensionofthelocalhousingmarket,andputareaseligibletothe

Scellierwheretheyshouldhavenotbeen. hTisconcernisreinforcedbytheliteratureonthe

LIHhTC,McClure(2006,2012)fndsthatover90%ofallocationsbetween2000and2004went

toneighborhoodswheretherewasasurplusofdwellings,i.e.areaswherethereweremore

unitsinthepricerangeofaLIHhTCprojectthantenantsintherelevantincomecategorythat

demandit.

Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment –0.004**–0.000 –0.007***–0.003 –0.017***–0.015***
(0.002) (0.002) (0.002) (0.003) (0.002) (0.002)

Controls No Yes No Yes No Yes
Observations 300297 299958 300297 299958 488181 487411
No.ofsections 154061 153776 154061 153776 173918 173430
R2within 0.001 0.002 0.001 0.002 0.001 0.002
EstimationPeriod 2005-2009 2005-2013

Note: Panelfxed-efectsregressionwherethedependentvariableistheratioofprivatenew
dwellingsthatarevacantonthetotalprivatenewdwellingsbuilt. hTetreatmentvariableisthe
interactionbetweenagroupdummy(equalsto1forthetreatedgroup,0otherwise)andatime
dummy(equalsto1forthepost-treatmentperiod,0otherwise).hTimefxedefectsareincluded
foralltheregressions.Controlsincludethehouseholdrevenues,theshareofowners,thenum-
berofdwellings,theaveragesquaremetersperperson,theshareofapartments,theshareof
dwellingsbuiltbetween1949and1970.Allthecontrolsarefor2005exceptthehouseholdrev-
enuesandtheaveragesquaremetersperpersonwhicharecontemporaneous. hTestandarder-
rorsareclusteredby1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.3:ImpactoftheScellieronthedwellingvacancyrate

Indeed,hTable3.3showsthatvacancyrateincreaselessinCareascomparedtotheBareas

eligibletotheScellier.Itmeansthattheshareofthenewlybuiltprivatedwellingsthatare

vacantincreasedby1.5percentagepointsmoreintheBareaseligibletotheScelliercompared

toCareas(seecolumn(6)). hTerearenopre-trendsifwecontrolbythelocalhousingmarket

characteristics(seecolumn(2)and(4)).LongdiferencesinhTable3.D.2confrmedthisresult.

hTereisnovisiblesignofdisplacementefectsaroundtheScellierborder. Mostofthe

controlringshaveavacancyratenotsignifcantlydiferentfromthe1kmcontrolring,where

asvacancyratesareuniformlylowerinthetreatedareas(theCareasnoteligibletotheScellier)

comparedtothe1kmcontrolring.Wetakethecontrolringfrom1to2kmfromthetreatment

boundaryasabasecategory,andthespatialpaternsaresimilar(seeFigure3.D.1),confrming

theabsenceofdisplacementefectclosetothetreatmentfrontier.

Newdwellingsaremorelikelytobevacantineligibleareas.AsseenonhTable3.4,there
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Subsidized Area (Control) Area Not Subsidized (hTreatment)
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Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcome
istherateofnewvacantdwellingsontotalnewdwellingsbuilt. hTereferencecategoryisthe
1kmcontrolring.

Figure3.3:Scellierefectonthevacancyratearoundtheboundary

Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment –0.002 0.000 –0.000 0.003 –0.021***–0.020***
(0.003) (0.003) (0.003) (0.004) (0.002) (0.002)

Controls No Yes No Yes No Yes
Observations 65772 65709 65772 65709 107300 107131
No.ofsections 32204 32155 32204 32155 35732 35629
R2within 0.001 0.002 0.001 0.002 0.002 0.003
EstimationPeriod 2005-2009 2005-2013

Note: Panelfxed-efectsregressionwherethedependentvariableisthevacancyrateofnew
dwellingsbuilt. hTetreatmentandcontrolsarethesameasbefore.hTimefxedefectsarein-
cludedforalltheregressions. hTestandarderrorsareclusteredbycadastralsections.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.4:ImpactoftheScellieronthevacancyrateofnewdwellings(within1and5kmof
treatmentboundary)
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isasupplementaryincreaseof2percentagepointsofthevacancyrateofnewdwellingsinB

areas,eligibletotheShTC,comparedtotheCareas,noneligibletothepolicy,forsimilarareas

(1to5kmfromthetreatmentborder).LongdiferencesinhTable3.D.2suggestanevenstronger

impact. hTisfactmightbepuzzlinggiventhatwedidn’tfndanyimpactoftheproductionof

housingunits.Onecanexplainthiswiththefactthatthecompositionofthestockisafected,

arentalsectormightappearsattheexpenseofowneroccupiedhousingwhilethedemandfor

theprivatesectorremainslimitedintheeligibleareas. hTecombinationofbothphenomena

couldthenexplainourresults.

3.6.3 hTeefectsofShTConHousingPrices

WenowturntotheimpactoftheShTConhousingprices.Becausetherearemuchlessobser-

vationsondwellingtransactionsthanforthehousingstock,alotofhousingblockshaveno

observationsatallorjustafewones,especiallyinruralareas.Sowecarriedoutourestima-

tionsatthetransactionlevelandnotatthehousingblocklevelforthispart,andweadded

fxedefectsatthehousingblocklevel.Moreover,thismethodletusintroducecontrolvari-

ablesrelatedtothecharacteristicsofsolddwellingsatthehousingunitlevel,inordertotake

intoaccountinabeterway,structuraldiferencesbetweenthem.

Evenifhousespricesare,generally,morevolatileandlesseasytoexplainthanfatones,be-

causeofmoreunobserveddiferencesbetweenhouses,weestimatethatourresultsonhouses

pricesaremorerobustthanthoseonfatones.Indeed,inFrance,fatsarealotmoreconcen-

tratedinurbanareascomparedtohouses,sotherecouldbeaselectionbiasintheevaluation

oftheShTConfatprices,becauseruralareashaveagreaterprobabilitytobeinaCareaafer

2009.

Weestimateasimplediference-in-diferenceregression,completedbyourgeographical

identifcationstrategy.InhTable3.5,theresultsonthehousesshownosignifcantpre-trends

andasignifcantdecreaseinhousespricesgrowthratesintheCareasafer2008,of17.5%.

Moreover,asseenonFigure3.4,ourresultsexhibitnogeographicalpaternwhichcouldinduce

spatialspillovers:theimpactisstatisticallynonsignifcantlydiferentfromthe1kmcontrol

ring,inthewholeCarea,andgloballypositivewithnooutliersintheBone.Forsimilarareas,

thatarefrom1to5kmaroundthetreatmentboundary,thereisa10%supplementaryincrease

ofhousepriceinBeligibleareascomparedtoCnoneligibleareas.

hTeresultsonfatpricesaremixed,closetothetreatmentfrontier,theShTChasnosignif-

cantimpactonpricebutthereisapeak10kmawayfromthefrontier,asseenonFigure3.D.2

andhTable3.6.However,theseresultsareestimatedwithabouthalfthenumberofobservations,

andthereisapotentialupwardbiasduetotheurbanconcentrationofhousingtransactions

intheBarea,whichcouldexplainthepeakobserved.

hTeresultsonhousepricesconfrmthoseofBonoandhTrannoy(2012),whofndthatthe

ShTCisessentiallycapitalizedinlandpriceshighergrowth,whichisexplainbyphysicaland
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institutionalconstraintsonlandrelease,andaconsequentlylowhousingsupplyelasticity.One

mightbepuzzledbythefactthataprogramsuchastheShTChasalsoanimpactonthepriceof

existingdwellings. hTiscanbeeasilyunderstoodifwerefertothereplacementcostframework

whenstudyingthehousingmarket.Insuchaframework,thearbitrageofhouseholdsbetween

newandexistingunits,leadustosplitthevalueofaunitbetweenitsstructureanditsland

component.Ifsuchanarbitrageexists,wecanthinkthatanincreaseinbuildingplotprices

willtendtobecapitalizedintothelandcomponentofexistingunits.

Itmightbepuzzlingtoobserveanefectonpriceswithoutanyadjustmentinquantity.

Weinterpretthisfndingasanevidenceinthechangeoftypeofinvestors. Withoutthelaw,

onewillobservemediumincomehouseholdswillingtoaccesstohomeownershipandlimited

accesstocredit. hTeirwillingnesstopaywillberelativelylow.Ontheotherhand,giventhe

importantamountoftaxcredit,thesameunitscanbesoldtowealthierhouseholdswitha

muchhigherwillingnesstopay. hTereisachangeinthedestinationoftheunitswithadevel-

opmentofnewrentalunitsinsteadofnewunitssoldtohomeowners.Moreover,ifhouseholds

investinareasonwhichtheydonothaveknowledgeonthelocalhousingcharacteristics

(forexample,aParisianhouseholdbuyingaScelliergoodinasuburbanareaofanothercity),

housingdeveloperscansetahigherpricefornewdwellingsthanthoseobservedonthelocal

marketsbeforetheShTC,becauseofthisasymmetryofinformationandtheincreasingdemand

linkedtotheShTC. hTesubsequentincreaseinpriceofnewunitswilldeviatecandidatesfor

homeownershiptotheexistingunitsleadertheirpricetoincreaseaswell. hTereare3pos-

sibleoutcomesforthehouseholdscandidatetohomeownershipwhomighthaveboughtthe

previousunits.First,theycanbecomethetenantsofthesenewdwellings,second,theycan

buyanexistingunitdrivingupthepriceofexistingunits,third,giventheincreaseinhous-

ingprices,theycanrenouncetotheirdesiretoincreasetheirhousingconsumptionandstay

intheircurrentunit.Ifthetwolastphenomenacancontributetoincreasethevacancyrate

documentedinthenextsection.
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Logofthepricepersquaremeters

Placebo ShTC

(1) (2) (3) (4)
hTreatment 0.0225***-0.000341 -0.0299***-0.0175***

(6.22) (-0.13) (-11.59) (-9.06)

N 224145 365393 414835 640463
R2 0.5988 0.5800 0.6115 0.5610
hTypeofgoods Flats Houses Flats Houses
EstimationPeriod 2006-2008 2006-2012

Note: Hedonicregressionwherethedependentvariableisthelogofthe
transactionprice. hTetreatmentandcontrolsarethesameasbefore.Rings
andhTimefxedefectsareincludedforalltheregressions.Wecontrolfor
allhedoniccharacteristicsavailable:logofthesurfaceandissquare,pres-
enceofanelevator,numberofrooms,numberofbathroom,presenceofa
basement,presenceofagarden,presenceofabalcony,periodofconstruc-
tion.WealsoaddFixedEfectsforMunicipalitiesandcontrolforthedis-
tancetothefrontier(controllingwithringdummiesorlogdistancedoes
notchangeourresults. hTestandarderrorsarerobusts.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.
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hTable3.5:ImpactoftheScellieronHousingPrices

Note: Diference-in-diferenceestimatesby1km-widecontrolandtreat-
mentrings. hTeoutcomeisthelogofthepriceofsingleunitdwellings.
hTereferencecategoryisthe1kmcontrolring.

Figure3.4:ScellierefectonthePriceofHouses
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Logofthepricepersquaremeters

Placebo ShTC

(1) (2) (3) (4)
hTreatment 0.0113 -0.00147 -0.00500 -0.00985***

(1.52) (-0.36) (-0.95) (-3.27)

N 101685 133101 185787 233149
R2 0.5635 0.4841 0.5693 0.4705
hTypeofgoods Flats Houses Flats Houses
EstimationPeriod 2006-2008 2006-2012

Note: Hedonicregressionwherethedependentvariableisthelogofthe
transactionprice. hTetreatmentandcontrolsarethesameasbefore.Rings
andtimefxedefectsareincludedforalltheregressions. Wecontrolfor
allhedoniccharacteristicsavailable:logofthesurfaceanditssquare,pres-
enceofanelevator,numberofrooms,numberofbathroom,presenceofa
basement,presenceofagarden,presenceofabalcony,periodofconstruc-
tion. Wealsoaddfxedefectsformunicipalitiesandcontrolforthedis-
tancetothefrontier(controllingwithringdummiesorlogdistancedoes
notchangeourresults). hTestandarderrorsarerobust.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.6:ImpactoftheScellieronHousingPricesintheringbetween1and5kmaroundthe
boarder

3.6.4 Impactontherentalsector

Onthecompositionofthelocalhousingmarket

AlogicalconsequenceoftheScellierisitsimpactonthecompositionofthelocalhousingmar-

ketsbetweentenantsandowner-occupieddwellings.SincethegoaloftheShTCistopromote

rentalpropertyinvestments,weexpecttoseeanincreaseofthenumberoftenantsinnewly

builtdwellingsinareaseligibletotheScellier.

Inefect,asitcanbeseeninhTable3.7,thereisasupplementaryincreaseof23%ofthe

numberoftenantsinnewdwellingsinareasB,whichareeligibletotheScellier,compared

tothenon-eligibleCareas.LongdiferencesinhTable3.D.3suggestsanevenstrongerimpact

withanincreaseof31%butconfdenceintervalsoverlap.

However,therecouldbeapotentiallyimportantdisplacementefectonthelocationdeci-

sionofnewtenantsclosetothefrontier:sinceShTCdwellingsaresubjecttoarentcapping,

tenantsclosetothetreatmentboundaryhaveanincentivetomovejustacrosstheborderto

beneftfromlowerrents,providedtheseonesaresufcientlylowcomparedtothenon-eligible

Careasontheothersideoftheborder.

Nevertheless,accordingtotheresultsseenonFigure3.5,suchadisplacementefect,which

wouldonlybeobservableattheboundary,cannotbedistinguishedfromasignifcantglobal

efectateveryringonthenon-eligibleside. hTerefore,weconcludethattheShTChasapositive
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Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment –0.010 0.002 –0.054***–0.017 –0.218***–0.216***
(0.020) (0.020) (0.020) (0.021) (0.019) (0.020)

Controls No Yes No Yes No Yes
Observations 100172 100083 100172 100083 161807 161580
No.ofsections 68296 68221 68296 68221 88013 87851
R2within 0.01 0.02 0.01 0.02 0.01 0.01
EstimationPeriod 2005-2009 2005-2013

Note:Panelfxed-efectsregressionwherethedependentvariableisthelogofthenumberof
rentersinnewdwellings. hTetreatmentvariableistheinteractionbetweenagroupdummy
(equalsto1forthetreatedgroup,0otherwise)andatimedummy(equalsto1forthepost-
treatmentperiod,0otherwise).hTimefxedefectsareincludedforalltheregressions.Con-
trolsincludethehouseholdrevenues,theshareofowners,thenumberofdwellings,theaverage
squaremetersperperson,theshareofapartments,theshareofdwellingsbuiltbetween1949and
1970.Allthecontrolsarefor2005exceptthehouseholdrevenuesandtheaveragesquaremeters
perpersonwhicharecontemporaneous. hTestandarderrorsareclusteredby1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.7:ImpactoftheScellieronthenumberofrentersinnewdwellings

efectonthenumberoftenantsinnewlybuiltdwellings.AsseenonhTable3.8,thereisa

supplementaryincreaseof16%ofthenumberoftenantsineligibleareascomparedtonon-

eligibleareaswithin1and5kmfromthetreatmentboundary.LongdiferencesinhTable3.D.3

confrmtheseresults.SincetheShTChasnoefectonthehousingstock,thisefectwouldbea

purecompositionone,owner-occupiedpropertiesbeingreplacedbyrentalonesintheeligible

areas. hTiscouldbeexplainedbythepositiveandinfationaryimpactoftheShTConsecond-

handhousingstock,whichwouldreducethehousingpurchasingpowerofhouseholdwho

movetotheBarea,whichremainseligibletotheShTC.
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Subsidized Area (Control) Area Not Subsidized (hTreatment)
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Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcome
isthelogofthenumberofrentersinnewdwellings. hTereferencecategoryisthe1kmcontrol
ring.

Figure3.5:Scellierefectonthenumberofrentersaroundtheboundary

Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment –0.026 –0.032 –0.099***–0.040 –0.171***–0.160***
(0.031) (0.033) (0.031) (0.031) (0.023) (0.029)

Controls No Yes No Yes No Yes
Observations 27220 27195 27220 27195 44652 44575
No.ofsections 17754 17735 17754 17735 22547 22493
R2within 0.012 0.019 0.013 0.019 0.008 0.013
EstimationPeriod 2005-2009 2005-2013

Note:Panelfxed-efectsregressionwherethedependentvariableisthelogofthenumberof
rentersinnewdwellings. hTetreatmentandcontrolsarethesameasbefore.hTimefxedefects
areincludedforalltheregressions. hTestandarderrorsareclusteredbycadastralsections.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.8:ImpactoftheScellieronthenumberofrentersinnewdwellings(within1to5km
oftreatmentboundary)
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Ontheincomeprofleofnewtenants

Sofar,wefoundthattheShTCdoesnotincreasehousingsupply,whendisplacementefectare

properlycontrolledfor,butnewlybuiltdwellingsaremorevacantinScellierareas.Ourresults

alsoindicatethattheShTChasaninfationaryimpactonhouseprices.hTakingalltogether

thoseresultspointtowardsasubstantialinefciencyoftheShTC.Nevertheless,asMalpezzi

andVandell(2002)underlineit,despitethosenegativeresults,apolicysuchasLIHhTCorShTC

wouldstillbesociallyusefulifitsucceedincreatingmoremixedincomehousing. Wenow

investigate,ifefectively,ShTCallowedlower-incomehouseholdstobeaccommodated.

However,asshowedinhTable3.9,theScellierhTaxCreditpolicyhasnoimpactonthelevelof

incomeofthetenantsarrivinginnewdwellingseligibletotheShTC.hTetreatmentcoefcient

isnotsignifcant. Weinvestigatefurther,toassesswhetherthisresultisdrovebyborder

displacementefects.

Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment 0.004 –0.009 0.014 0.011 –0.002 –0.010
(0.013) (0.015) (0.015) (0.015) (0.008) (0.010)

Controls No Yes No Yes No Yes
Observations 98252 98165 98252 98165 158536 158316
No.ofsections 67201 67128 67201 67128 86704 86548
R2within 0.00 0.00 0.00 0.00 0.01 0.01
EstimationPeriod 2005-2009 2005-2013

Note: Panelfxed-efectsregressionwherethedependentvariableisthelogoftheincomeof
rentersinnewdwellings. hTetreatmentvariableistheinteractionbetweenagroupdummy
(equalsto1forthetreatedgroup,0otherwise)andatimedummy(equalsto1forthepost-
treatmentperiod,0otherwise).hTimefxedefectsareincludedforalltheregressions.Con-
trolsincludethehouseholdrevenues,theshareofowners,thenumberofdwellings,theaverage
squaremetersperperson,theshareofapartments,theshareofdwellingsbuiltbetween1949and
1970.Allthecontrolsarefor2005exceptthehouseholdrevenuesandtheaveragesquaremeters
perpersonwhicharecontemporaneous. hTestandarderrorsareclusteredby1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.9:ImpactoftheScellierontheincomeofrentersinnewdwellings

Figure3.6indicatesthattherearenodisplacementefects. hTelevelofincomeofnewten-

antsisnotsignifcantlyincreasingdiferently,afertheimplementationofthepolicy,ineither

Scelliereligibleareasornon-eligibleareascomparedtothe1kmcontrolringbasecategory.

hTable3.10results’confrmthattheShTCpolicyhasnoimpactontheincomeprofleof

rentersarrivinginnewdwellings,forhousingblockswithsimilarcharacteristics.Asitcan

beseeninhTable3.B.2,theincomeconstraintforrenterstoliveinanintermediaryScellierare

notstringentenoughsincemorethan70%ofhouseholdsareeligibletoit.
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Subsidized Area (Control) Area Not Subsidized (hTreatment)
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Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcome
isthelogofthenumberofrentersinnewdwellings. hTereferencecategoryisthe1kmcontrol
ring.

Figure3.6:Scellierefectontheincomeofrentersinnewdwellingsaroundtheboundary

Pessimistically,longdiferencesinhTable3.D.4suggestthattheaverageincomeprofleof

tenantsinnewdwellingsincreased5%(or10%within1to5kmfromthetreatmentborder)

fasterinareaseligibletotheShTC.Itwouldmeanthatthelawhadaparadoxicalimpactby

grantingaccessofnewrentaldwellingstowealthierhouseholds.
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Placebo ShTC

2005-2009 2007-2009 2009-2013

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

hTreatment –0.012 –0.025 0.015 0.027 –0.003 –0.009
(0.022) (0.024) (0.021) (0.024) (0.016) (0.018)

Controls No Yes No Yes No Yes
Observations 26800 26775 26800 26775 43926 43851
No.ofsections 17547 17528 17547 17528 22326 22273
R2within 0.002 0.004 0.002 0.004 0.009 0.011
EstimationPeriod 2005-2009 2005-2013

Note: Panelfxed-efectsregressionwherethedependentvariableisthelogoftheincomeof
rentersinnewdwellings. hTetreatmentandcontrolsarethesameasbefore.hTimefxedefects
areincludedforalltheregressions. hTestandarderrorsareclusteredbycadastralsections.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.10:ImpactoftheScellierontherenter’sincomeinnewdwellings(within1to5kmof
treatmentboundary)

3.7 Conclusion

OurresultscastsomedoubtsontheefciencyoftheScellierhTaxCredit(ShTC).Inourspecifca-

tionaccountingforspilloverefects,wedon’tfndanyevidenceofanimpactoftheShTConthe

evolutionofthehousingstockforsimilarareasclosetothetreatmentboundary.Evenwhen

comparingthewholeBeligibleareasandCnon-eligibleareas,theefectfoundislimited.Our

resultsconfrm,similarlytotheresultsontheLIHhTC,thatthewindfallefectissubstantialin

thecaseoftheShTC.

OurresultsthatconcernBandCareas,whicharemostlylocatedattheperipheryofurban

areas,canbeseenasanupperboundefectonquantities(andlowerboundefectonprices),

becausetheseareasarebelievedtohaveamoreelastichousingsupply,accordingtotheScellier

zoning.

Inaddition,wefndthattheShTCincreasestheshareofvacantdwellingsamongthenew

dwellingsbuilt,andhasaninfationaryimpactonpricesofexistingdwellings,confrming

thefndingsofBonoandhTrannoy(2012). hToseresultspointtowardsaninadequacyofthe

Scellierzoning,whichmighthavehadacounterproductiveimpactwithregardtoitsinitial

aimofcorrectingdisequilibriumbetweenhousingsupplyanddemand.

hTeShTCalsohasanimpactonthecompositionoflocalhousingmarkets,sincethereis

asupplementaryincreaseinthenumberoftenantsinnewdwellings,inareaseligibletothe

ShTC.Nevertheless,thenewtenantsarrivingindwellingseligibletotheShTC,donothavea

signifcantlylowerincomethantenantsinnon-eligibleareas. hTeScellierhTaxCreditfailedto

achieveasocialgoalofaccommodatinglow-incomehouseholds,whichisnotsurprisinggiven

thatmosthouseholdscanaccesssuchunits.
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OurresultsfollowcloselythepreviousfndingsofGrislain-LetŕemyandhTrevien(2014),

Fack(2006)orLabonneandWelter-Nicol(2015),whichhighlightthatlowsupplyelasticity

tendtoreducetheefciencyofhousingpolicies.

hToputinanutshell,ourstudytendstoconfrmthatnationwidepoliciesuncoordinated

withlocallanduseregulation,willtendtogenerateundesirableefects,asemphasizedin

Wasmer(2016).
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Appendix

3.A hTeScellierLaw

hTeexacttextreferringtotheScellierhTaxCreditisthefollowing:

”L’article31delaloidefnancerectifcativepour2008(nuḿero2008-1443du30d́ecembre

2008)ŕeformelesḿecanismesd’incitationfscalèal’investissementlocatif.Ceteŕeformecon-

sistèasupprimer̀acompterdu1erjanvier2010,lesdispositifs”Robien”et”Borloo”et̀ales

remplacerparunavantageprenantlaformed’uneŕeductiond’imp̂otsurlerevenu.Cete

ŕeductiond’imp̂otsurlerevenus’applique,̀acompterdu1erjanvier2009,auxcontribuables

domicilíesenFrancequiacquìerentoufontconstruiredeslogementsneufsdanscertaines

zonesduterritoiresecaract́erisantparund́eśequilibreentrel’ofreetlademandedeloge-

ments,qu’ilss’engagentàdonnerenlocationnuèausaged’habitationprincipalepourune

duŕeeminimaledeneufans.Autitred’unem̂emeanńeed’imposition,unseullogementpeut

ouvrirdroit̀alanouvelleŕeductiond’imp̂ot.L’acquisitiondulogement,ouled́ep̂otdelade-

mandedepermisdeconstruiredanslecasd’unlogementquelecontribuablefaitconstruire

doitintervenirauplustardle31d́ecembre2012.Laŕeductiond’imp̂ots’appliquéegalement

auxcontribuablesquisouscrivent,entrele1erjanvier2009etle31d́ecembre2012,desparts

desocíet́escivilesdeplacementimmobilier(SCPI)ŕealisantcesm̂emesinvestissements.La

ŕeductiond’imp̂otestcalcuĺeesurleprixderevientdulogementoulemontantdessouscrip-

tions,danslalimiteannuellede300000euros.Sontauxestfx́èa25%pourlesinvestissements

ŕealiśesen2009et2010et̀a20%pourceuxŕealiśesen2011et2012.Elleestŕepartiesurneuf

anńees,̀araisond’unneuvìemedesonmontantchaqueanńee.Lorsquelalocationestcon-

sentiedanslesecteurinterḿediaire,lecontribuableb́eńefcie,enplusdelaŕeductiond’imp̂ot,

d’uned́eductionsṕecifquefx́eèa30%desrevenusbrutstiŕesdelalocationdulogement.

Lorsquelelogementresteloúedanslesecteurinterḿediaireapr̀eslaṕerioded’engagement

delocation,lecontribuableb́eńefcie,parṕeriodedetroisansetdanslalimitedesixans,d’un

compĺementdeŕeductiond’imp̂ot́egal̀a2%paranduprixderevientdulogement.Pourles

investissementsŕealiśesen2009,lecontribuablepeutchoisirentrelesdispositifsdits”Robien”

et”Borloo”etlanouvelleŕeductiond’imp̂ot,sanstoutefoispouvoircumulercesavantagesau

titred’unm̂emeinvestissement.”
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hTranslation:

” hTearticle31ofthebudgetarylawfor2008[…]reformsthefscalincentivesforrental

investments. hTisreformssuppressesfromJanuarythe1st2010,theRobienandBorloohTax

CreditsinordertosubstitutethemwithanewIncomehTaxCredit. hTisnewIncomehTax

CreditisappliedfromJanuarythe1sttoalltheFrenchtaxpayerslivinginFranceandbuy

orbuildnewhousingunitsinsomespecifcareascharacterizedbyadesequilibriumbetween

supplyanddemand,iftheycommittorentsuchunitswithoutfurniturestoatenantusing

itasitsprimaryresidence. hTeleaseshouldbeofatleast9years.Foronefscalyear,only

oneunitcanentitletoataxcredit. hTepurchaseofthedwellingorthedemandforbuilding

permitshouldhaveoccuredatlastbeforethe31stofDecember2012. hTistaxcreditcanalso

benefttotaxpayersbuyingsharesintosomeCivilSocietyforRealEstateInvestmentsrealizing

suchinvestments. hTetaxrebateshouldbecomputedusingthepricepaidfortheunitorthe

amountpaidfortheshareswithamaximumamountof300000euros.Itsrateissetto25%

fortheinvestmentsrealizedbetween2009and2010andto20%fortheserealizedin2011and

2012.IftheleaserespectstherulesoftheIntermediatesector,thetaxpayeralsobeneftsfrom

anadditionalrebaterepresenting30%ofthegrossrentalincomereceivedfromtheunit.In

addition,ifthedwellingstillrespectstheconditionsoftheintermediatesectoraferthefrst

lease,thetaxpayercanbeneftperperiodof3yearsduringamaximumof6yearsfroman

additionalrebateof2%ofthepriceoftheunit.For2009,thetaxpayercanchosebetweenthe

”Robien”,”Borloo”andthisnewfscaldevicebutcannotcumulatethemforthesameunit.”
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3.B InformationontheShTC

AsillustratedinhTable3.B.1,theShTCissubjecttoamaximumrentwhichvariesaccordingto

thetypeoffscalrebate(regularorintermediate),theareaandtheyearofinvestment.

Regular Intermediate

2009-2010 2011-2012 2009-2010 2011-2012

Abis - 21.70 - 17.36
A 21.84 16.10 17.47 12.88
B1 15.19 13 12.15 10.40
B2 12.42 10.40 9.94 8.48

Note:Allthevaluesareexpressedineuros.

hTable3.B.1:MaximumMonthlyRentspersquaremeterfortheShTC

Inaddition,whilethepotentialtenantsforaregularShTCarenotsubjecttoanyincome

limit,thetenantsoftheintermediateShTCshouldhaveanincomebelowacertainlimit,de-

scribedinhTable3.B.2,whensigningthecontract.Itisworthnotingthatsuchanincome

constraintisnotverybinding,sincewecaneasilyinferthatmorethan70%ofthehouseholds

fulfllthesecriteria.Indeed,theseincomelimitsarewellabovetheincomelimitofoneofthe

lessrestrictivesocialhousingcategory(the”Pr̂etLocatifSocial”orPLS),forwhichChapelle

2015reportsthatmorethan70%ofthehouseholdswereeligiblein2010.

Area

A B1 B2

Single 44793 33272 30500
couple 66943 48860 44789
singleorcouplewith1child 80471 58493 53619
singleorcouplewith2children 96391 70790 64891
singleorcouplewith3children 114109 83085 76163
singleorcouplewith4children 128402 93720 85911
peradditionalchild +14312 +10646 +9758

Note:Allvaluesareexpressedineuros.

hTable3.B.2:MaximumYearlyIncomefortheIntermediateShTC
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3.C DescriptiveStatisticsonSections

Area

Distance(km) B C hTotal

0-1 10,406 10,733 21,139

1-2 7,126 5,742 12,868

2-3 6,262 5,041 11,303

3-4 5,047 4,877 9,924

4-5 4,017 4,667 8,684

5-6 3,025 4,443 7,468

6-7 2,290 4,416 6,706

7-8 1,645 4,385 6,030

8-9 1,423 4,472 5,895

9-10 1,268 4,413 5,681

10-11 1,016 4,329 5,345

11-12 979 4,199 5,178

12-13 751 4,357 5,108

13-14 583 4,172 4,755

14-15 517 4,187 4,704

15-16 500 4,165 4,665

16-17 444 4,138 4,582

17-18 465 4,165 4,630

18-19 452 4,041 4,493

19-20 463 3,863 4,326

20-21 386 3,753 4,139

21-22 325 3,699 4,024

22-23 313 3,479 3,792

23-24 309 3,318 3,627

24-25 315 3,251 3,566

hTotal 50,327 112,305 162,632

Source:Author’scomputations.

Note: hTevaluesrefertothenumberofcadastral
sectionspresentineachring.

hTable3.C.1:DistanceofSectionsbyArea
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Variable Mean Std.Dev. N

Existingstock
Numberofdwellings 115.9 271.902 220051
Income 19646 24275.586 219293
Personsperhousehold 2.243 0.598 219870
Vacancyrate 0.083 0.086 219742
Shareofowners 0.779 0.181 219880
Shareofrentersofprivatedwellings 0.137 0.128 219880
Shareofsocialrenters 0.037 0.117 219880
Consumptionunit 2.73 11.255 220051

Newdwellings
Income 16940 22313.361 101866
Personsperhousehold 2.522 1.267 101901
Vacancyrate 0.059 0.184 100039
Shareofowners 0.762 0.348 100039
Shareofrentersofprivatedwellings 0.179 0.304 100039
Shareofsocialrenters 0.019 0.118 101903
DistancefromB/Cfrontier 16998 15904 220358

hTable3.C.2:SummarystatisticsofAreaBandC
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BAreas CAreas Comparison

Average Obs Average Obs Diference hT-test

ExistingDwellings

Numberofunits 243.08 52068 72.86 167888 170.22 131.80
(470.53) (134.87)

%offats 0.26 52068 0.09 167888 0.18 171.34
(0.31) (0.16)

%builtin1949-1970 0.19 52068 0.10 167888 0.09 128.12
(0.19) (0.12)

Surfaceperperson 45.64 52008 49.31 167456 −3.67 −70.24
(9.29) (10.74)

Income 21770.21 51988 17375.33 167217 4394.88 28.43
(6185.96) (7272.26)

Peopleperhousehold 2.42 52039 2.22 167739 0.21 68.58
(0.59) (0.61)

%vacant 0.07 51915 0.09 167727 −0.02 −45.24
(0.08) (0.09)

%owners 0.70 52040 0.80 167746 −0.09 −106.43
(0.23) (0.16)

%privatetenant 0.18 52040 0.12 167746 0.06 93.29
(0.16) (0.11)

%socialtenant 0.08 52040 0.03 167746 0.05 87.13
(0.17) (0.09)

NewDwellings

Numberofunitsbuilt 4.81 52068 1.66 167888 3.16 63.35
(17.78) (5.60)

Income 19098.33 26574 15191.43 70894 3906.90 34.37
(19569.00) (14137.80)

Surfaceperperson 2.61 26574 2.59 70934 0.03 2.97
(1.28) (1.30)

%vacant 0.06 25927 0.05 69530 0.01 10.34
(0.18) (0.17)

%owners 0.75 25927 0.82 69530 −0.07 −29.58
(0.35) (0.32)

%privatetenant 0.19 25927 0.13 69530 0.06 27.71
(0.31) (0.28)

%socialtenant 0.04 26574 0.02 70940 0.02 18.98
(0.17) (0.12)

Note:hTestatisticsarefortheyear2005.Standarderrorsareinparenthesis.

hTable3.C.3:SummarystatisticsofAreasBandC

120



BAreas CAreas Comparison

Average Obs Average Obs Diference hT-test

ExistingDwellings

Numberofunits 255.47 25391 84.05 24721 171.42 63.51
(398.83) (146.91)

%offats 0.29 25391 0.10 24721 0.20 86.60
(0.32) (0.16)

%builtin1949-1970 0.20 25391 0.10 24721 0.10 65.06
(0.20) (0.12)

Surfaceperperson 45.61 25378 47.85 24677 −2.24 −27.44
(8.46) (9.75)

Income 20770.10 25371 19086.42 24651 1683.68 22.39
(9513.55) (7089.33)

Peopleperhousehold 2.42 25381 2.47 24703 −0.05 −10.12
(0.54) (0.54)

%vacant 0.07 25314 0.07 24701 0.001 1.27
(0.08) (0.08)

%owners 0.68 25381 0.80 24703 −0.12 −69.05
(0.24) (0.15)

%privatetenant 0.19 25381 0.13 24703 0.06 49.92
(0.17) (0.11)

%socialtenant 0.09 25381 0.03 24703 0.07 50.33
(0.19) (0.09)

NewDwellings

Numberofunitsbuilt 4.86 25391 2.43 24721 2.43 21.85
(16.23) (6.62)

Income 18853.04 12904 16634.10 12756 2218.94 10.71
(18523.49) (14365.50)

Surfaceperperson 2.60 12904 2.72 12763 −0.11 −7.39
(1.26) (1.19)

%vacant 0.07 12551 0.05 12613 0.02 7.44
(0.18) (0.17)

%owners 0.72 12551 0.81 12613 −0.09 −21.02
(0.36) (0.32)

%privatetenant 0.22 12551 0.14 12613 0.07 19.58
(0.32) (0.28)

%socialtenant 0.05 12904 0.02 12765 0.03 15.66
(0.18) (0.11)

Note:hTestatisticsarefortheyear2005.Standarderrorsareinparenthesis.

hTable3.C.4:SummarystatisticsofAreaBandCbetween1and5km
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Figure3.D.1:Scellierefectonthevacancyratearoundtheboundary

Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcomeisthe
logofthepriceoffats. hTereferencecategoryisthe1kmcontrolring.

Figure3.D.2:ScellierefectonthePriceofFlats
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Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcomeisthe
logofthenumberofrentersinnewdwellings. hTereferencecategoryisthe1to2kmcontrolring.
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Figure3.D.3:Scellierefectonthenumberofrentersaroundtheboundary

Note:Diference-in-diferenceestimatesby1km-widecontrolandtreatmentrings. hTeoutcomeisthe
logofthenumberofrentersinnewdwellings. hTereferencecategoryisthe1to2kmcontrolring.

Figure3.D.4:Scellierefectontheincomeofrentersinnewdwellingsaroundtheboundary
labelboundrevnewloc2km
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AllAreas Within1-5km

(1) (2) (3) (4)
Placebo ShTC Placebo ShTC

hTreatment –0.007 –0.013*** 0.004 –0.005
(0.005) (0.005) (0.004) (0.003)

Controls Yes Yes Yes Yes
Observations 218870 219117 42505 42567
R2 0.003 0.003 0.005 0.003
EstimationPeriod 2005-2009 2009-2013 2005-2009 2009-2013

Note: Inthislong-diferencesregression,thedependentvariableisthegrowthrateof
thestockofprivatehousingover4-yearperiods. hTetreatmentvariableisadummy
takingthevalueoneforthetreatedgroups.Controlsincludethehouseholdrevenues,
theshareofowners,thenumberofdwellings,theaveragesquaremetersperperson,
theshareofapartments,theshareofdwellingsbuiltbetween1949and1970,atthe
beginningoftheperiod(2005or2009). hTestandarderrorsareclusteredby1999ur-
banareas.
*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.D.1:ImpactoftheShTContheHousingStock:Long-diferences

AllAreas Within1-5km

(1) (2) (3) (4)
Placebo ShTC Placebo ShTC

hTreatment –0.005 –0.015*** 0.000 –0.029***
(0.003) (0.004) (0.005) (0.004)

Controls Yes Yes Yes Yes
Observations 63486 61612 14813 14243
R2 0.001 0.002 0.002 0.003
EstimationPeriod 2005-2009 2009-2013 2005-2009 2009-2013

Note: Inthislong-diferencesregression,thedependentvariableisthevariationof
thevacancyrateofnewdwellingsover4-yearperiods. hTetreatmentvariableisa
dummytakingthevalueoneforthetreatedgroups.Controlsincludethehousehold
revenues,theshareofowners,thenumberofdwellings,theaveragesquaremeters
perperson,theshareofapartments,theshareofdwellingsbuiltbetween1949and
1970,atthebeginningoftheperiod(2005or2009). hTestandarderrorsareclustered
by1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.D.2:ImpactoftheShTContheVacancyRateofNewDwellings:Long-diferences
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AllAreas Within1-5km

(1) (2) (3) (4)
Placebo ShTC Placebo ShTC

hTreatment –0.001 –0.312*** –0.045 –0.244***
(0.028) (0.036) (0.042) (0.049)

Controls Yes Yes Yes Yes
Observations 11660 12078 3523 3738
R2 0.006 0.027 0.007 0.026
EstimationPeriod 2005-2009 2009-2013 2005-2009 2009-2013

Note: Inthislong-diferencesregression,thedependentvariableisthegrowthofthe
numberoftenantsinnewdwellingsover4-yearperiods. hTetreatmentvariableisa
dummytakingthevalueoneforthetreatedgroups.Controlsincludethehousehold
revenues,theshareofowners,thenumberofdwellings,theaveragesquaremeters
perperson,theshareofapartments,theshareofdwellingsbuiltbetween1949and
1970,atthebeginningoftheperiod(2005or2009). hTestandarderrorsareclustered
by1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.D.3:ImpactoftheShTContheNumberofhTenantsinNewDwellings:Long-diferences

AllAreas Within1-5km

(1) (2) (3) (4)
Placebo ShTC Placebo ShTC

hTreatment 0.004 –0.049** 0.025 –0.097***
(0.021) (0.020) (0.028) (0.031)

Controls Yes Yes Yes Yes
Observations 11337 11705 3444 3645
R2 0.001 0.002 0.002 0.005
EstimationPeriod 2005-2009 2009-2013 2005-2009 2009-2013

Note: Inthislong-diferencesregression,thedependentvariableisthegrowthofthe
incomeoftenantsinnewdwellingsover4-yearperiods. hTetreatmentvariableisa
dummytakingthevalueoneforthetreatedgroups.Controlsincludethehousehold
revenues,theshareofowners,thenumberofdwellings,theaveragesquaremeters
perperson,theshareofapartments,theshareofdwellingsbuiltbetween1949and
1970,atthebeginningoftheperiod(2005or2009). hTestandarderrorsareclustered
by1999urbanareas.

*p<0.1,**p<0.05,***p<0.01.Standarderrorsinparentheses.

hTable3.D.4:ImpactoftheShTContheIncomeofhTenantsinNewDwellings:Long-diferences
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Chapter4

DoesSocialHousingcrowdoutprivate

construction?

4.1 Introduction

Housingprogramsforlowincomehouseholdsareanimportantconcernforbothpolicymak-

ersandscholars.Oneparticularreasonforthisinterestresultsfromthefactthathousingis

usuallyperceivedasameritgood.Inotherwords,scholarsusuallyconsiderthatasubop-

timalconsumptionofhousingmayhavenegativeexternalitiesforboththesocietyandthe

poor(WhiteheadandScanlon(2007)). hTisperceptionissupportedbysomeempiricalpapers

suggestingthatunderconsumptionofhousingmayhaveanegativeimpactonhealth(Rauh,

Landrigan,andClaudio(2008))oronchildren’sschoolingoutcome(GouxandMaurin(2005)).

Amongmanydiferenttypesofprograms,subsidizedhousingrepresentsofsizableshareof

publicspendings.1.Itcanaimsatreducingspatialsegregation,improvingthehousingquality

orincreasingthehousingsupply.

Housingprogramsusuallydistinguishsupplysidesubsidies(subsidizedhousingunitsor

loans)anddemandsidesubsidies(allowancesorvouchers).Scholarshavebeentryingtodis-

entanglewhichtypeofsubsidyisthemostefcient(ApgarJr(1990)).Itappearsthatthereisno

easyanswer,andeachprogramshouldbecarefullyanalyzedaccountingforthelocalcontext.

Forexample,severalpaperspointoutthathousingbeneftscouldgenerateasignifcantdead-

weightlossgiventheirinfationaryimpactintheprivatesector(Fack(2006);Grislain-Letŕemy

andhTrevien(2014)).Otherstudiessuggest,however,thatsubsidizedunitsaremorecostlythan

vouchers(Deng(2005)). hTispapertriestodeepenourunderstandingoftherelationshipbe-

tweenthepublic(nonproft)andtheprivatesectorinaperiodofsharphousingpricegrowth

documentingtheexistenceofacrowdingoutefectinFrance.AssuggestedinCookandPart-

1. hTispointappearsofparticularimportancesincesubsidiestothenon-proftsectorrepresents0.9%ofthe
FrenchGDPofwhich60%aresupplysidesubsidies
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ner(2007),theassessmentoftheoverallbeneftsofplacebasedprogramsdependsontheir

impactonlocaleconomicactivity.Asaconsequence,theexistenceofapublicdisplacementof

privateconstruction(DiPasqualeandWheaton(1996))mightdramaticallyreducethebenefts

ofsuchprojects.

ConsideringthatmostofthepreviousstudiesarebasedonUSdata,Section4.2briefy

defnesthesocialhousingsectorinEuropeanddiscussitsmaindiferenceswiththewell

documentedLowIncomeHousinghTaxCreditintheUS.InSection4.3,wediscussthemain

potentialchannelslikelytoexplainthecrowdingoutefect.Consideringthelowsupplyelas-

ticityoftheFrenchhousingmarketandthefactthatawiderangeofhouseholdsareeligibleto

theFrenchsocialhousingsystem,wearguethatcompetitionforlandortenantsarepossible.

Providedthatthesocialhousingsectorhasitsspecifcsourceoffundingweconsiderthatthis

sectordoesnotcompetewithitsprivatecounterpartforfnancialresources.Finally,wereview

thepreviousstudiessuggestingthatnegativespilloversmightalsogenerateacrowdingout

efectwithinwealthyneighborhoods.

Insection4.4wediscussthetwomainproblemsofendogeneitywhentryingtoidentifythe

impactofpublichousingontheprivatesector.First,ifsocialhousingisusedtocompensate

alackofconstructionfromtheprivatesector,anegativebiasduetoreversecausalitymight

infuencenaiveestimates.Second,ifthenon-proftsectorreactstosimilarunobserveddrivers

astheprivatesector,apositivebiasmightarise.hTodealwiththesetwoproblemswedevelop

twocomplementaryidentifcationstrategies.Inthefrstoneweexploitanationallawforc-

ingsomemunicipalitiesaboveapopulationthresholdtoincreasetheconstructionofsocial

housing.Usingmunicipalitiesaroundthethresholdweidentifysimilartreatmentandcontrol

groupsandusethediferenceindiferenceestimateoftheimpactofthelawtoquantifythe

crowdingoutefect.Inthesecond,weusethreeinstruments:thelawalreadymentioned,

theWWIIdestructionandthepredictedgrowthofthesectorduetothenationaltrend. hTis

complementaryapproachallowsustoincreasethenumberofobservationsinordertoidentify

thepotentialchannelsoftheefect.

Section4.5describesthedatasetbuilttoanswerthisempiricalquestion.InSection4.6we

reportthatbothstrategiessuggestthatoneadditionalsocialhousingunitcrowdsout2private

units. hTisorderofmagnitudeisrobustacrossourspecifcationsandatseveralaggregation

levels(UrbanAreasandgroupsofmunicipalities). Wetheninvestigatetheheterogeneityof

theefect.Consideringthattheefectremainsstronginmunicipalitieswheretherentlevelis

low,weconcludethatthatbothsectorsarecompetingfortenants.Providedthatthecrowd-

ingoutefectdisappearsinmunicipalitieswherefewlandisalreadydeveloped,competition

forlandalsoappearsimportant.Wedon’tfndanyevidenceoflocalnegativespilloversatthe

Municipallevel.WeexplaintheorderofmagnitudeofourresultsinSection4.7andarguethat
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thecrowdingefectishigherthan1becausethesocialhousingsectorbuildslargerunitsand

willthusconsumemorelandperunit.Weputforwardtwomainpolicyimplicationsresulting

fromourfndings.First,weadvocatethatsocialhousingunitsshouldbedirectedtopoorer

tenants.Second,wesuggestthatthecentralstateshouldprovidehigherincentivestosocial

landlordstobuildsmallerdwellings.Section4.8concludes.

4.2 SocialHousing:AEuropeanPlaceBasedPolicy

Mostofthepapersinvestigatingtheimpactofsubsidizedhousingonthehousingmarketuse

USdata.However,itisworthnotingthatsuchpoliciesaremuchmoredevelopedinEurope

wheretheycanrepresentanimportantshareofthehousingstock,thehousingstartsandthe

rentalsectorasillustratedinChart4.1.Aswecanseewhilethehousingunitssubsidizedby

theHUDrepresentabout5%ofthehousingstockintheUS,theycanaccountforupto30%of

thestockintheNetherland.InFrance,thesocialhousingsectorrepresentsabout17%ofthe

stockandthestarts.Interestingly,whiletheUKhasoneofthehighestrateofhomeowners,

itssocialhousingsectorstillrepresentabout17%ofitshousingstockandisbiggerthanthe

privaterentalsector.Itisalsoworthnotingthattheimportanceofsubsidizedunitinthehous-

ingstartshasbeendramaticallyincreasinginmanycountriesaferthecrisisof2007,partially

becauseofthecollapseoftheprivatesectorbutalsobecauseittendstobeconsideredasa

countercyclicalpolicy.

hTeconceptofsocialhousingcoversawiderangeofpoliciesthatdependontherespective

historyandinstitutionsofeachcountry.Nevertheless,onecanhighlightsomecommontraits

thatallowtodefneit(seeWhiteheadandScanlon(2007)forareview).InEurope,socialhous-

ingunitsareusuallysubsidizedunitsbeneftingfromsubsidizedloanand/orpublicmoney(1),

whoseaccessisnotgovernedbymarketmechanismsbutthroughanadministrativeprocess

inwhichthehouseholdsincomeistakenintoaccount(2). hTerentisusuallycontrolled(3)

andtheseunitsareusuallyownedbynonproftorpublicorganizations(4).

IntheUS,thereisalsoasystemofpublichousingmanagedbynon-proftlandlords(Hous-

ingAgencies)butmostnewdevelopmentsaremadethroughtheLowIncomeHousinghTax

Creditprogram.Inthisprogram,projectscombinefundsfrompublicsubsidiesandfrompri-

vateinvestorsinexchangeofanincometaxcredit. hTismayhaveanimportantimpactofthe

externalvalidityandthetheoreticalframeworkofthestudiesrealizedintheUS.Indeed,in

France,thereexiststwotypesofsubsidizedunits.First,thereisanimportantsocialhousing

sectorrepresenting17%ofthehousingstockthatismanagedbyabout740publicandnon

proftlandlordsthatreceivepublicsubsidies,taxexemptionsandsubsidizedloanswhende-

velopingnewprojects.Rentsaresubjecttoastrictcontroldeterminedbythecentralstateand
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tenantsareassignedadministratively.(seeWhiteheadandScanlon(2007)andSection4.Cfor

moredetails).Second,therehasbeenalsoseveralhousingtaxcreditsforprivatehouseholds

(seeBonoandhTrannoy(2012)andChapelle,Vignolles,andWolf(2016)).Inthissystem,pri-

vatelandlordsbuyanewhousingunitandthencommittorentitunderarentceiling.Asa

counterparttheycanbeneftfromanimportantIncomehTaxCredit. hTeUSLIHhTCappears

tobeinbetweenbothtypesofsubsidiesandthedivergingcalibrationsofthesesystemsare

likelytogeneratediferentconsequencesonthehousingmarketasdiscussedinSection4.3.
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source:Author’scomputationfromHUDdataset(US)andDolandHafner(2010)(Europe)

(a)Shareofthesocialhousingsectorinthehousingstock

Source:Author’scomputationfromHUDdataset(US),sit@del2(France),ONS(UK),CBS
(hTeNetherlands),SCB(Sweden)andDShT(Denmark)

(b)Shareofthesocialhousingsectorinthehousingstarts

Figure4.1:Shareofthesocialhousingsector(andassimilated)inthehousingstockandstarts
insomeOECDcountries
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4.3 hTefourchannelsofthecrowdingoutefect

IntheUS,therehasbeenagrowingliteraturedocumentingthecrowdingoutefectandits

channels.However,whilethreemarketmechanismshavebeenputforwardtoexplainthis

phenomenon:competitionforfunds,forlandandfortenants. hTisliteraturemainlyconsid-

eredthatthiscrowdingoutefectefecthappenedthroughthecompetitionforfundsorfor

tenants. hTisismainlyexplainedbytheUScontextwherethesupplyelasticityismuchlarger

thaninEuropeasdocumentedinCalderaandJohansson(2013).Inthissection,wearguethat

ifcompetitionforfundsisunlikelyintheFrenchcontext,thefactthatanimportantshareof

thepopulationcanaccesstothesocialsectorandthelowlevelofthesupplyelasticityofthe

Frenchhousingmarketcouldamplifythecrowdingoutefectthroughcompetitionforland

andfortenants.

4.3.1 CompetitionforFunds

hTeseminalcontributiondocumentingacrowdingoutefectwasmadebySwan(1973).In

thispaper,theauthorestimatedasystemofsupplyanddemandforhousingstartsonUSdata

andemphasizedthefactthatcompetitionformortgagebetweensubsidizedandunsubsidized

housingunitsledtoanimportantcrowdingoutefectsuchthatforonesubsidizedunit0.85

unsubsidizedunitwasnotbuiltInaddition,Murray(1983)proposedastructuralapproachin

ordertoaddressthesamequestionandalsoassumedthattherealresourcesupplywasper-

fectlyelasticwhereasfnancialresourceswerescarcer.

AsfarasFranceisconcernedcompetitionforfundsishighlyunlikelyasthesystemis

basedonsubsidizedloanscoveredbythehouseholds’shorttermdepositsmanagedbythe

FrenchDepositandConsignmentOfce2.Neverthelesssuchaconcernmightberelevantfor

thesecondtypesofsubsidizedhousingbasedontheIncomehTaxCreditalreadymentioned3.

4.3.2 Competitionontherentalsector

Animportantseriesoftheoreticalandempiricalpapersemphasizedthatbothsubsidizedand

standardhousingunitswerecompetingontherentalsector.

Onthetheoreticalside,DiPasqualeandWheaton(1996)considersubsidizedhousingasa

negativedemandshockforprivatelyownedunits.Suchashockshouldreducetherentlevel

followedbyadeclineofrealestatepricesandhousingstartsasillustratedinFigure4.B.1re-

2.Caissedesd́ep̂otsetdesconsignations
3.Banksmightprefertolendtowealthierinvestorsthantopoorerhouseholdswillingtoaccesstohome-

ownership
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portedinSection4.B.Alternatively,EriksenandRosenthal(2010)considertheLowIncome

HousinghTaxCreditasapositivesupplyshockwhoseimpactshouldbepartiallyofsetbecause

thedemandontherentalmarketisnotperfectlyelasticwhilethesupplyisnotperfectlyin-

elastic.Fortheauthors,themoreinelasticthedemandorthemoreelasticthesupply,the

moreimportantthecrowdingoutefect. hTeirreasoningisillustratedinFigure4.B.2inSec-

tion4.B. hTediferenceofinterpretationbetweenbothcontributionsisconnectedwiththe

typeofunitsconsidered:thefrstoneconsiderspublichousingwhilethesecondconsiders

theLIHhTCwhichbeneftstoprivateinvestors.AnotherchannelisalsoinvestigatedinḾenard

(2009)whodevelopsasearchandmatchingmodelcalibratedontheFrenchrentalmarket.In

thismodel,anincreaseintheshareofsocialhousingshouldincreasetheturnoverleading

landlordstosethigherrentstocompensatetheirlossduetoahigherfrictionalvacancyrate.

Whensimulatinganincreaseofthenumberofsocialhousingunitsfrom1to5millions,the

totalhousingstockdecreasesandthenincreasessuggestingacrowdingoutefectof99%.His

resultsarereportedinFigure4.B.3inSection4.B.

Ontheempiricalside,Murray(1999)usesUStimeseriesfrom1935to1987,andfoundthat

subsidizedhousingforlowincomehouseholdsdidn’tcrowdoutunsubsidizedoneswhereas

thesebuiltformiddleincomehouseholdsdid. hTeauthorrecommendstosubsidizeunitstar-

getedtothepoorestwhoarenotservedbytheunsubsidizedsector. hTesemacroeconomics

fndingsbasedontimesserieswerethenconfrmedbyseveralcrosssectionalstudies.Wecan

quoteMalpezziandVandell(2002)whostudiedtheimpactoftheLIHhTCregressingthenum-

berofsubsidizedunitonthethetotalhousingstockper1000inhabitantsineachState.In

additionSinaiandWaldfogel(2005)foundonaveragethat“threegovernmentunitsdisplace

twounitsthatwouldhavebeenprovidedbytheprivatemarket”. hTisefectseemedtobe

smallerinmorepopulousmarketsandwhentherewerefewersocialhousingunitspercapita.

Onceagain,theyadvocatedformoretargetedsubsidizedhousingunitsprogramsandnoteda

decreasingmarginalefectofsocialhousing.Finally,themostrecentpaperwritenbyEriksen

andRosenthal(2010)usedacrosssectionalapproachtoassesstheimpactofsubsidizedunits

onunsubsidizedstarts. hTeauthorsestimatedtheirmodelsusing2SLSwithpopulationshare

ofazoneinthesubsidizedareaorwiththevotesforthepartyinpowerasinstrument. hTey

foundthatalmost“allLIHhTCdevelopmentisofsetbycrowdoutresultinginacorresponding

reductioninunsubsidizedconstructionofrentalhousingunits”.

hTeFrenchcontextmightbeviewedasfavorabletoacompetitionfortenants.Indeed,one

majordiferencebetweentheUSandFranceistheshareofhouseholdseligibletosubsidized

housing.While,theextremeincomelimitintheUSis80%ofthemedianincomeoftheneigh-

borhood,accesstothemostcommontypeofunitisgrantedtoupto60%ofthehouseholds

asillustratedinFigure4.C.1.IfAubŕee(2006)documentsthatsocialhousingtenantstendto

becomepooreritisworthnotingthattheirincomeprofleremainsextremelyclosetotheten-
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antsintheprivatesectorasillustratedinFigure4.1. hTissuggests,thatthedeclineinincome

duetothefactthatthemiddleclassturnedtohomeownershipofsingleunitafectedequally

bothsectors.Moreover,ifsinglehousingunitsturnedmuchmorepopularandexplainedthe

declineofmiddleclasstenantsinthesocialhousingsectorinthe80s,overtheperiodunder

scrutinyonlyslighltymorethanhalfofthenewsocialhousingunitswerefats.

hTesimilarityoftheincomeproflebetweensocialhousingandprivatehousingtenantsis

insuredthroughseveralmechanisms:frstpoortenantsareentitledthesameamountofhous-

ingallowancesiftheyareintheprivateorthesocialsector.Second,amongthenewunitsover

theperiod,wecannoteanincreasingshareofPLSunits4whichisthetypeofsocialhousing

unitsdesignedformiddleclasstenantsasreportedinFigure4.C.1.Finally,oncethehouse-

holdenterstheunit,hecanstayevenwhenturningricher5.Ifthelandlordcanchargethema

complementaryrentthispracticeisverylimitedandtheinkindsubsidyremainshigh.Several

papersquantifedtheimpactofSocialHousingonhousehold’sconsumption.LeBlanc,La-

ferr̀ere,andPigois(1999)foundthathavingaccesstoasubsidizedunitincreasedrespectively

by10%and11%theconsumptionofhousingandothergoods.Morerecently,hTrevien(2014)

foundthattenantsofthesocialhousingsectorsreceivedanimplicitsubsidiesof261eurosper

monthandnotedthatthissubsidywasgrowingwiththelevelofincome.Oneconsequence

ofthisimplicitsubsidyisanalyzedinGofete-NagotandSidib́e(2014)whofoundthatpub-

lichousingallowedhouseholdstoaccessmorerapidlytohomeownership.Moreover,social

housingdoesnotseemtoworsentheoutcomeoftheirtenantonthelabormarket(Dujardin

andGofete-Nagot(2009))evenifsocialhousingtenantssuferfromlongerunemployment

periodsthatmightberelatedtotheirlackofmobility(CostesandElKasmi(2013)).

4.Pr̂etLocatifSocial:80%ofthehouseholdscanpretendtoaccesstosuchunits
5.Areformsetin2010changedslightlythisrulesforthetenantswhoseincomeistwicehigherastheincome

ceiling
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Source:Author’scomputationfromERFS2005(INSEE)

Figure4.1:IncomeDistributionofhouseholdsfollowingtheirsectorofresidence

4.3.3 CompetitionontheLandMarket

Aswecannotice,allthestudiesinvestigatingtheimpactofsubsidizedhousingintheUSan-

alyzeitthroughthelensofacompetitionfortenantsontherentalmarket.However,Murray

(1999)whosereducedformapproachcouldn’tdisentanglethechannelofthecrowdingout

efectconsiderthatcompetitionforlandwaspossiblebutdiscardthisexplanationprovided

thatDiPasqualeandWheaton(1996)foundthatthesupplywaselasticintheUS.

ConsideringthatEuropeanCountriesandinparticularFranceappeartobemuchmore

supplyinelastic(CalderaandJohansson(2013)),Frenchscholarshavebeenlookingattheim-

pactofsubsidizedhousingthroughthelensofthelandmarket.Arecentcontributionwas

madebyBonoandhTrannoy(2012)whofoundthattheaforementionedhousingtaxcredithad

animportantimpactonlandprices.Ifoneconsidersthelandsupplyasperfectlyinelastic,an

additionalsocialhousingunitwillshifthedemandcurveresultinginanincreaseinlandprice

butnoincreaseintheamountoflanddevelopedandthusinconstruction:thisisthecrowd-

ingoutefect.InthislineChapelle,Vignolles,andWolf(2016)didn’tfoundanyincreasein

thenumberofhousingunitbuiltafertheScellierhTaxCreditwasadopted.Similarconclu-
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sionswerefoundforsubsidizedloansinBeaubrun-DiantandMaury(2014)andLabonneand

Welter-Nicol(2016)andforhousingallowances(Fack(2006),Grislain-LetrémyandhTrevien

(2014),andLaferr̀ereandLeBlanc(2004)).

hTecompetitionforlandmightthusbearelevantchannelinFranceastheperiodunder

scrutinywentthroughamajorincreaseinhouseandlandpricesasillustratedinFigure4.2.

Between2000and2007,wecanobserveadramaticincreaseinhousingpricesmuchfaster

thantheconstructioncostindexresultinginadramaticriseofthelandleverage6andtheun-

derlyinglandindex.

Source:Bonnetetal.(2015)

Figure4.2:Changeinthehousingpriceindexanditssub-components

4.3.4 NegativeSpillovers

Otherstudiesalsodocumentedthatnewplacebasedprojectscouldgeneratepositiveorneg-

ativeexternalities.Asfarasnegativeexternalitiesareconcerned,Baum-SnowandMarion

6. hTeShareofthehousingvalueatributedtoitslandcomponent
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(2009),documentedthattheLIHhTCincreasedtheturnoverofhomeownersandcrowdedout

privateconstructioningentrifyingareaswhileGoujard(2011)foundthatinParisnewsocial

housingunitshadanegativeimpactonhousingpricesinrichneighborhood.Gobillonand

Vignolles(2016)foundthatcitiesforcedtobuildnewsocialhousingunitswentthrougha

declineinhousingpricesbutthisimpactturnednotsignifcantinthemediumrun.Asfar

aspositiveexternalitiesareconcernedGoujard(2011)fndsthatnewsocialhousingblocks

hadapositiveimpactonHousepriceswithin50mprobablyduetotheimprovementofpublic

amenitiesinpoorneighborhoods.Baum-SnowandMarion(2009)foundnocrowdingoutand

apositiveimpactonrealestatepricesindecliningareas.Fromthisliterature,wecaninfer

afourthchannelforthecrowdingoutefect:subsidizedunitsmightdriveprivateinvestors

awaybecauseofthenegativeexternalitiesperceivedbywealthierhouseholds.Similarfnd-

ingswerefoundrecentlyinDiamondandMcQade(2016).

4.4 EmpiricalidentifcationStrategies

Inthispaperwetrytoestimatethecausalimpactofsocial(public)housingproductionon

thenumberofunsubsidized(public)housingstarts.hTodoso,wehavetodealwithtwoma-

jorendogeneityproblems:theunobservedvariablebiasandthereversecausalitybias. hTe

unobservedvariablebiasarisesfromthefactthatbothsectorsproducewherethereareneeds

(economicgrowthofthecityfollowingapositiveshock),thiswouldresultinapositive

biaswhenlookingatthenaivecorrelationbetweenprivateandpublicstarts.Wethushaveto

identifyexogenoussourcesofvariationofsocialhousingproductionwhichareunlikelyto

infuencedirectlytheprivatesector.

Inthisrespect,theyear2001wasmarkedbyadramaticchangeinthepolicygoverning

theconstructioninthesocialhousingsectoratthenationallevel.Inthisyearwasvotedthe

SRU7ActaccordingtowhichMunicipalitiesinthemainUrbanUnits8withmorethan3500

inhabitants9havetoincreasetheirsupplyofsocialhousing.Oneinterestingfeatureofthislaw

isthatitdidn’tputanyrestrictionontheprivatesector. hTelocalstaterepresentativesjustput

objectivesofconstructionforsocialhousingforperiodsofthreeyears.GobillonandVignolles

(2016)showedthatusingMunicipalitiesaroundthisthreshold10,wecouldrecoversimilarmu-

nicipalitieshavingthesamemarketdynamicsbeforethepolicy. hTeirfndingsisrelatively

similartoBono,Davidson,andhTrannoy(2012)whouseadiferenceindiferencestrategy

withalltheFrenchMunicipalities.Usingthisnaturalexperimentinadiference-in-diference

7.LoideSolidarit́eetdeRenouvellementUrbain
8.UrbanUnitswithmorethan50000inhabitants(UrbanUnitaretheheartoftheFrenchUrbanAreasequiv-

alenttotheUSMetropolitanStatisticalAreas)
9.or1500intheParisianUrbanUnit
10.between2800and12000inFranceand800and6000
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setingtheywereabletodocumentthequantitativeimpactofthelaw.Ourestimationstrat-

egytakestheirapproachonestepfurtherandusetheirdiference-in-diferenceestimateofthe

impactofthepolicyasafrststageinordertoanalyzetheimpactoftheseexogenoussocial

housingunitsontheproductionofprivatehousingunits. hTecharacteristicsofthetreatment

andcontrolgroupsandtheirtrendsonthehousingmarketarereportedinFigure4.D.4in

Section4.D.

Inaddition,theliteraturealsodocumentedseveraldriversofpublicconstructionunlikely

tobeconnectedwiththecurrentdriversoftheprivatesector. hTefrstinterestingfeature

highlightedisthestrongpathdependencyofsocialhousingproduction:thecurrentlevelof

productionofsocialhousingstronglydependsonitscurrentsize.Asaconsequence,history

mightplayanimportantroletoexplainevenmanyyearsaferthecurrentlevelofproduction

ofthesocialhousingsector.Verdugo(2016)fndsthatwardestructioncontributedtoincrease

theimportanceofsocialhousingwithinanarea. hTiswillconstituteasecondsourceofiden-

tifcation.Weuseanewindicatoronthemunicipalitiesstronglydamagedduringthesecond

worldwarasaninstrumenttodocumentthelongrunimpactoftheproductionofsocialhous-

ingontheprivatesector.

Wealsousethisstrongpathdependencydevelopingashifshareinstrument.Insucha

strategy,weusetheshareofsocialhousingatthebeginningoftheperiodortenyearsbefore

multipliedbythenationaltrendnetoftheobservationinordertopredictwhatwillbethe

futuregrowthrateofthestockofsocialhousing. Wecanthinkthatexploitingtheprevious

characteristicsofthemunicipalitycombinedwiththeexogenousnationaltrendmightbea

convenientwaytodealwiththeunobservedvariableandthereversecausalitybiasasthena-

tionaltrendshouldbeindependentfromthelocalconditions.

Othercontributionshighlightedotherdriversofpublicconstruction,forexampleVerdugo

(2011)highlightsthaturbanunitfragmentation(measuredwiththesplitofthepopulationbe-

tweenadministrativeunits)increasedthesupplyofsocialhousing.However,overourperiod

ofstudy,thisinstrumentdidn’tappeartohaveanyexplanatorypower.Anotherimportance

explanationforsocialhousingcouldbepolitical:Verdugo(2011)fndsthatareaswherethe

mainmunicipalityisruledbyalefmayorwillhaveahighershareofsocialhousing.How-

ever,thecolorofthepoliticalpartymightalsohaveimplicationsontheprivatesectoras

documentedinSoĺe-OlĺeandViladecans-Marsal(2013)

4.4.1 ADiference-in-diferenceestimateofthecrowdingoutefect

WefrstusetheimpactoftheSRUlawtoassessthecrowdingoutefectastheMunicipality

level.hTodosowerestrictoursampleofMunicipalitiestotheMunicipalitiesaroundthepopu-
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lationthresholddefningwhethertheMunicipalityhastoincreaseitsshareofsocialhousing.

WethusreproducetheestimatesofGobillonandVignolles(2016)estimatingthefollowing

specifcationinthefrststage:

ln(constructionpublic)it=α+β1{t>2002}1{SRU(i)=1}+

hT

k=1

δk1{t=k]

+
R

j=1

hT

k=1

γk,j1{t=k]1{r(i)=j}+θi+δXit+εit

(4.1)

Where ln(constructionpub)tirepresentsthelogthenumberofprivateconstructionsin

yeartandmunicipalityi,βmeasurestheimpactofSRUlaw,Wecontrolwithtimefxedefect

andallowfortrenddiferenceacrossregionsthanksto R
j=1

hT
k=1γk,j1{t=k]1{r(i)=j}. hTeθi

isamunicipalityfxedefect. Wecanalsocontrolforthevariationoftheincomeinthemu-

nicipalitythankstoXit
11.

Inasecondstagewethenregresstheexogenousvariationinpublichousingproductiondue

tothelaw ˆln(constructionpublic)itonthelogofprivateconstruction ˆln(constructionprivate)it
12:

ln(constructionprivate)it=α+β
crowd ˆln(constructionpublic)it+

hT

k=1

δk1{t=k]

+
R

j=1

hT

k=1

γk,j1{t=k]1{r(i)=j}+θi+δXit+εit

(4.2)

βcrowdshouldthenprovideusanestimateofthecrowdingoutefectasanelasticitybe-

tweenthenumberofprivateandsocialhousingstarts.However,thisstrategycanonlybe

reproducedattheMunicipallevelandhasalimitedexternalvalidityaswearerestrictedto

oursubsampleofmunicipality.Inordertoidentifythechannelsinvestigatingthehetero-

geneityofthecrowdingoutefect,wecompletethisstrategywithaninstrumentalvariable

strategy.

4.4.2 AnInstrumentalVariableestimateofthecrowdingoutefect

Itisworthnotingthattheresearchquestionisrelativelyclosetotheproblemaddressedby

FaggioandOverman(2014)fortheEnglishlabormarket.Asaconsequence,Weproposeto

11.Inanalternatespecifcationwealsointeracttheincomeatthebeginningoftheperiodwithtimefxed
efects
12.WethankGabrielleFackforthisusefulsuggestion

138



adapttheiridentifcationstrategytothehousingsector.Intheirapproach,FaggioandOver-

man(2014)studythecontributionofpublicandprivateemploymenttoemploymentgrowth.

Equivalently,Weproposetostudythecontributionofsocialandprivateconstructiontothe

changeinthetotalhousingstockestimatingasupplyequationclosetoEriksenandRosenthal

(2010).Wefrstdefnethetotalhousingstockattimet(Ht)astheadditionofprivate(Pt)and

socialhousing(St)units:

Ht=St+Pt (4.3)

Asaconsequencetheproportionalchangeinhousingunitsbetweenperiodsandtcanbe

expressedas:

Ht−Hs
Hs

=
Pt−Ps
Hs

+
St−Ss
Hs

(4.4)

InordertoassesstheimpactofsocialhousingvariationonthehousingstockWepropose

toestimatethefollowingequation:

Pt−Ps
Hs i

=α+β(
St−Ss
Hs

)i+γXi+εi (4.5)

Where Pt−Ps
Hs
isthecontributionofprivateconstructiontothetotalhousingstockSt−Ss

Hs

isthecontributionofsocialhousingconstructiontothetotalhousingstock. Wecancontrol

withasetofcontrolvariablesandadministrativefxedefect(Xi)astheunemploymentlevel,

thedensityortheshareofemptyunits,thetaxrateandtheexistenceoffscalincentivesat

thebeginningoftheperiod. hTesevariablesarestandardintheliteraturetryingtoestimate

tosupplyfunction(DiPasqualeandWheaton(1996))istheunobservedheterogeneity.Ifβ

isnegativetheneachadditionalunitofsocialhousingwoulddisplaceβprivateunits.Onthe

otherhand,ifβispositiveeachadditionalsocialunitwouldincreasetheprivatehousingstock

byβ.

hTewayweshouldinterprettheresultsareasfollows:

If β<−1 −1<β<0 β=0 β>0
1unitof displaces partially Doesn’t Supports
social more displaces displace private
housing.. than1unit private private construction

construction construction

hTable4.1:Interpretationofthecoefcients

AsSt−Ss
Hs i

mightbeendogenousasdiscussedpreviously,weinstrumentitwiththefollow-

ingfrststage:
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(
St−Ss
Hs

)i=α+β
shiftShiftSharei+β

dam1{damaged(i)=1}

+βsru1SRU(i)=1+γXi+εi

(4.6)

WhereShiftSharei
13,isaBartiktypeofinstrumentinthespiritofFaggioandOverman

(2014)aferBartik(1992),Card(1997)andMoreti(2010). hTisinstrumentiscomposedoftwo

part,
Si,s
Hi,s
istheinitialshareofthesocialhousingsectorwhile

SFrancet −SFrances

SFrances
isthenational

trendinthegrowthofthesocialhousingsectornetoftheobservation. hTeexclusionre-

strictionstatesthatthepastshareofthesocialhousingsectorandthenationaltrendsouldn’t

directlyinfuencethelocalprivatesectorcontemporaneousdynamics.Apotentialcaveatsof

thisinstrumentmightariseatthelocallevelwhereonecanthinkthatneighborhoodswith

ahighshareofsocialhousingmightbeassociatedwithlowerincomeandbelessatractive

forprivateinvestors.However,asonecanseeinGoujard(2011),thespatialspilloverofsocial

housingdeclinesrapidlywithdistancewhileoursmallerunitofaggregationisrelativelylarge.

Moreover,anicefeatureofthisinstrumentisthatitcanbecomputedofalllevelofaggregation

asadministrativegroupsofmunicipalities14andUrbanAreas15,wherethisconcerndoesnot

appearrelevantanymore.

hTe 1{damaged(i)=1}isadummyvariableindicatingwhethertomunicipalitywasofcially

recognizedas”severelydamaged”aferthesecondWorldWar.Forus,theresultinglossin

housingunitsleadthecentralstatetosubsidizeimportantprogramsofsocialhousinginthe

1960s.AspointedinVerdugo(2016),theareastronglybombedstilltendtoconstructmore

socialhousingunitsyearslaterbecausethesectorismuchmoredeveloped. Wethinkthat

suchremoteseventsarehighlyunlikelytobedirectlylinkedwiththecurrentdriversofthe

privatesector. hTisallowsustoestimatealocalefectforthecitystronglydamagedduring

WWII.

Finally,wealsousetheSRUactdescribedintheprevioussectionusingthevariable1SRU(i)=1

indicatingwhetherthecityisunderthenationalconstraintoftheSRUact. hTisallowsusto

capturealocalimpactofsocialhousingforthecitiesthathadalowshareofsocialhousing

unitsandhadtoacceleratethedevelopmentofthesectorduringourperiodofstudy.

13.ShiftSharei=
Si,s
Hi,s
×
SFrancet −SFrances

SFrances

14.EtablissementsPublicsdeCooperationIntercommunale(EPCI):areadministrativeassociationsofmunic-
ipalitiesdesignedtoprovidesomeservicesrealizingeconomiesofscale
15. hTeequivalentofUSMetropolitanStatisticalAreasinFrance
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Instrument ShifShare Damagedcity SRUAct
CurrentStock WarDestructions SRUAct

Exclusion ofSocialHousing aren’t hasn’tan
Restriction isn’tcorrelated correlatedwith impacton

withunobserved withunobserved privatesector
driversofprivate driverofprivate inanotherway
construction construction thanthrough

socialhousing

hTable4.2:Exclusionrestrictions

OurinstrumentsandtheirexclusionrestrictionsaresummarizedinhTable4.2.Oneinter-

estingfeatureofourinstrumentscomesfromthefactthattheyexploitverydiferentsources

ofvariation. WhiletheBartikusethefactthatthecurrentstockandnationaltrendsdeter-

minesfuturesgrowth,theWWIIdestructionusethefactthatcitiesdamagedalongtimeago

stillbuildmoresocialhousingunitswhiletheSRUactexploitsthefactthatmunicipalitywith

proportionallylesssocialhousingunitswillacceleratetherateofconstructionofsuchunits.

hTeyhavethusdiferentsourcesofvariationinthedataandwecanthusperformmeaningful

overindentifcationtest.Ap-valueabove10%willtheninformusthateachIVdonotyield

resultssignifcantlydiferentsuggestingthattheyareeithervalidorinvalidinthesameway

andwouldhavethesamecorrelationwiththeerrortermiftheyareinvalidwhichisunlikely

giventheverydiferentfeaturesofthecitiesundertheSRUacthavingveryfewsocialhousing

andthecitiesbombedduringWW2.

4.5 Data

Ourempiricalstrategyaimstoanalyzetheimpactofsocialhousingstartsonprivatecon-

struction.hTothisend,severaldatabasecanbeused. hTemostimportantdatabasethatwe

hadaccesstowasthesit@del2databasewhichisanexhaustivedescriptionofallthehousing

projectsbuiltovertheperiod. hTisdatasetallowstocrossdiferentinformationasthetypeof

contractingauthority(privateindividual,company,sociallandlordsormunicipalities,Private

Publicpartnership)thatisusedtodistinguishsocialhousingprojectsfromprivateprojects,

thetypesofprojects(IndividualVscollectivebuildings)andtheyearofconstruction.

hTankstothisdatasetwecouldbuildseveralaggregateindicatorsforthenumberofcon-

structionofsocialandprivateunitsatthecitylevelfordiferentperiods.Itisworthnoting

thatthelandreformof2006dramaticallydecreasedthequalityofthisdataset.However,given

theperiodofstudytheseriesusedwerenotafectedsinceitstopsattheendof2008whenthe

efectsofthereformweremarginal.
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Inaddition,Weusethecensusdataof1999and2009publishedontheINSEEwebsitein

ordertocollectinformationonthehousingstockanditscomposition. hTecensusprovides

usanexhaustivedescriptionforeachmunicipalitywithinformationsuchasthepopulation,

theshareofsocialhousingunitsorthehousingstock.Someinformationsuchasmedianin-

comeareprovidedatbroaderlevels(EPCIorUrbanAreas)whereasotherarebuiltaggregating

informationatthemunicipalitylevel. WealsothemedianincomefromthedatabseRevenu

FiscauxLocaliśesandtheincomeseriesareprovidedbytheministryoffnanceandbasedon

incometaxdeclarations.

hTereareotherdatabasesprovidinginformationonthesocialhousingstockthatweuseas

arobustnesscheck. hTefrstoneistheEnquetesurleParcLocatifSocial(EPLS)oftheministry

ofsustainabledevelopmentwhichprovidesinformationonthenumberofsocialhousingunit

ineachcity. hTesecondoneistheRepertoireduParcLocatifSocialwhichisanexhaustive

censusofthesocialhousingstock.Usingtheyearofconstruction,wearealsoabletorecon-

structtheconstructionseries. hTeseyieldsimilarresultsaswithsit@del2.

Weusedalsosomedecreespublishedinlegifranceinordertocontrolforthediferentzon-

ingofsocialhousingandoflowincomehousingtaxcredit(zonesscellier)andtheSRUzoning

wasprovidedbyBono,Davidson,andhTrannoy(2012). hTedataonWorldWar2destructions

werefoundinthearchivesoftheMinistryofFinance.Inordertomeasurethemarkettight-

nessweusetheaggregateaveragerentin2009providedbytheCNAFtocomputethequintiles

andperformrobustnesschecksusingtherentpersquaremeterfromthedatabasescrapedby

ChapelleandEyḿeoud(2016b).

SinaiandWaldfogel(2005)emphasizedtheimportanceoftheaggregationlevelwheniden-

tifyingthecrowdingout. WeperformourbaselineanalysiswiththesmallestFrenchadmin-

istrativeunits:Municipalities(seeSection4.D)butweaggregateourdatabaseattwohigher

levelsofobservation:GroupsofMunicipalities16(seeSection4.E)andUrbanAreas17(seeSec-

tion4.F)toperformrobustnesschecksandcheckwhetherpartoftheimpactdoesnotcome

fromadisplacementoftheprivateprojectsinanadjacentarea.

16.EtablissementsPublicdeCooṕerationIntercommunale(EPCI)
17. hTeFrenchEquivalentoftheUSMetropolitanStatisticalAreas
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4.6 Estimatesofthecrowdingoutefectanditschannels

Inthissectionwepresenttheresultsofourdiferentestimationstrategiesanddocumentthe

potentialchannelsofthisefectinvestigatingtheheterogeneityoftheefectacrossseveral

dimensions.

4.6.1 Assessingthesizeofthecrowdingoutefect

InhTable4.1,wepresenttheresultsofthefrstidentifcationstrategybasedonthediference-

in-diferencedevelopedinGobillonandVignolles(2016)onasmallgroupofmunicipalities

aroundthepopulationthreshold.Column(1)presentsaplacebotestinordertocheckthatthe

treatmentandcontrolgroupshadthesametrendbeforetheSRUactwasvoted..Column(2)

isourfrststagewhichreproducesthediference-in-diferenceestimateoftheimpactofthe

SRUact. hTisconfrmsthefndingsofGobillonandVignolles(2016)withanewdatabase18

:theSRUactdidincreasetheproductionofsocialhousingunitsinthetreatedmunicipali-

ties.Finally,column(3)isoursecondstageandpresentsourmainresult.Aswecanseethe

instrumentedproductionofsocialhousingunitsisnegativelycorrelatedwiththeproduction

ofprivatehousingunits.Asourvariableareinlogs,thiscanbeinterpretedasanelasticity.

A1%increaseinsocialhousingproductionduetotheSRUactleadtheprivateproductionto

declineby0.4%.Giventheaveragenumberofconstructioninoursubsampleofmunicipality

thismeansthateachadditionalhousingunitdisplacesabout2.4privateunits.Aswewillsee,

thisorderofmagnitudeisveryrobustacrossouridentifcationstrategies.Onefrstpuzzle

thatariseswhenlookingatthisresultiswhydoessocialhousingunitscrowdoutmorethan

oneunit. hTereareseveralpossibleexplanations. hTefrstonesuggeststhatprivateprojects

relocateinadjacentareasbecausefewlandareavailableatagivenmoment. hTesecondone

mightinvokethefourthchannel,ifoneconsidersthenegativespilloversofsocialhousing

unit,thereisnoobviouslimittothesizeofthiscoefcient.Finally,onecanthinkthatland

consumptionperhousingunitcanexplainthisfndings.Indeeditiswelldocumentedthat

householdsinsocialhousingunitstendtohavemuchmorespaceperpersonandthatthe

sectorlacksofsmalldwellings.Socialhousingunitsarethuslargerthanprivateunitsandif

asocialhousingprojectssubstitutesaprivatehousingprojectlessunitswillbeproducedon

thesamelandsurface.

18.WealsoperformedarobustnesscheckswiththeconstructionseriesfromtheRPLS,resultsremainofsimilar
magnitude
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(1) (2) (3)
ln(constructionpublic) ln(constructionpublic) ln(constructionprivate)

Placebo 0.0532
(0.0414)

SRU 0.200∗∗∗

(0.0413)
ln(constructionpublic) -0.404∗∗

(0.183)
MunicipalityandyearFE Y Y Y
Income Y Y Y

R2 0.00583 0.00666 .
Obs 22311 42143 42143
N.ofMunicipalities 2479 2479 2479
Estimationperiod 1990-2000 1990-2008 1990-2008
Placebo 1995-2000
SRU 2002-2008 2002-2008
Instrument SRU
F-stat 48.51

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredattheUrbanUnitlevel.SampleofL.GobillonetB.Vignolles(2016)-Municipalitiesbetween800
and6000inIledeFranceandbetween2800and12000otherwise. hTetreatmentgroupisadjustedtobesimilartoBonoetal
(2013).Placeboisadummyvariablewithvalue1ifthecityisconcernedbytheSRUactandtheyearisposteriorto1995.SRUisa
dummyvariablewithvalue1ifthecityisconcernedbytheSRUactandtheyearisafer2002.F-statindicatesthestrengthofthe
fsrtstageintheIVspecifcationincolumn(3),itpassesthestandardcriticalStock-Yogocriticalvalueof5%.

hTable4.1:Dif-in-difestimateoftheimpactoftheSRUactandestimateofthecrowdingout
efect

hTable4.2presentstheresultsoftheIVstrategywithourmostfexibleinstrument:the

shifshare.Incolumn(1),wereportthenaiveregressionwhichshowsapositivecorrelation

betweenthecontributionofsocialhousingandthecontributionoftheprivatesectorwhile

ourdiferenceindiferencestrategywasyieldinganegativecoefcient. hTiscorrelationis

certainlydrivenbyastrongunobservedvariablebias. Onceweinstrumentwiththeshif

shareinstrumentwithnoothercontrols,thiscorrelationturnsnegativesuggestingthatthe

instrumentalvariablestrategydidremovetheunobservedvariablebiasanddocumentsthe

crowdingoutefect. hTetwootherinstrumentshaveexactlythesamepropertyasillustrated

inhTable4.D.3andyieldsverycloseestimatesofthecrowdingoutefect.hTisimpactisalso

closetotheonegivenbythedif-in-difstrategy.Incolumn(3-6)weincludeadditionalcon-

trolsleavingtheestimatesofthecrowdingoutefectqualitativelyunchanged. hTisstrategy

suggestsacrowdingoutefectofabout2units.Asalreadydiscussed,thefactthatthesocial

housingsectormightdisplacemorethanoneunitcanbeexplainedbythenegativespillover

channelandbythefactthatsocialhousingunitsareusuallybigger.
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InhTable4.3,weperformaserieofrobustnesscheckswithourthreeinstruments.Asil-

lustratedincolumn(1-3)thethreeinstrumentsyieldverycloseestimates.Itisalsoveryclose

ourfrststrategy. hTethreeinstrumentsappearrelativelystrong,theweakestbeingtheWorld

WarIIdestructions. hTeinstrumentspasstheoveridentifcationtesttwobytwoandtogether.

Weperformalastrobustnesscheck,computingourshifshareinstrumentfortwoperiodsand

estimatingthecrowdingoutefectinatwoperiodsetinginhTable4.D.5inSection4.D. hTe

resultingcrowdingoutefectisaround1.2.However,theuseofaBartikinstrumentinapanel

setingmaybehardertointerpretinparticularwhenthereisonlytwoperiods. hTetimefxed

efectsmightbecolinearwiththenationaltrendthat’swhyweallowfordiferentiatedtrend

acrossregions19.Wethentrytoidentifytheheterogeneityoftheefectwithourinstrumental

approachtakingadvantageofthelargenumberofobservationsatourdisposal.

(1) (2) (3) (4) (5) (6)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

0.726∗∗∗ -2.782∗∗∗ -2.380∗∗∗ -2.380∗∗∗ -1.579∗∗∗ -1.721∗∗∗

(0.132) (0.236) (0.225) (0.223) (0.171) (0.242)
%emptyunits -0.345∗∗∗ -0.459∗∗∗ -0.384∗∗∗

(0.0274) (0.0355) (0.0360)
Unemployment -0.117∗∗∗ -0.123∗∗∗

(0.0141) (0.0141)
ln(income) 0.120∗∗∗ 0.0629∗∗∗

(0.00496) (0.00545)
DepartmentFE Y Y Y Y Y Y
Density N N Y Y Y Y
LocalhTaxes N N N N N Y
FiscalIncentives N N N N N Y

R2 0.111 . . . . .
Obs 36699 36566 36566 36566 30691 30653
ShifShare N Y Y Y Y Y
F-stat 936.9 953.7 954.4 1295.9 733.1

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Standardserrorsareclusteredatthegroupmentofmunicipalitieslevel. Pt−Ps
H s representsthe

contributionoftheprivatesectortothehousingstockgrowth.St−SsH s thecontributionofthesocial
housingsectortothehousingstockgrowth.ShifshareistheBartiktypeinstrumentmultiplying
theinitialshareofsocialhousingwiththenationaltrendnetoftheobservation. hTeF-statshows
thestrengthofthefrststagesreportedinhTable4.D.2. Wecanseethattheinstrumentisalways
strongandpassesallthestandardstockyogotestthresholds. hTenumberofobservationdecreases
whenincludingincomewhichisonlyavailableformunicipalitiesabove50inhabitants.

hTable4.2:EstimateofthecrowdingoutefectattheMunicipallevelwiththeShifSharein-
strument

19.WethankA.Goujardforthisusefulsuggestion
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(1) (2) (3) (4) (5) (6) (7)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

-1.721∗∗∗ -2.428∗ -2.402+ -1.766∗∗∗ -1.720∗∗∗ -2.419∗ -1.765∗∗∗

(0.242) (1.411) (1.481) (0.252) (0.259) (1.236) (0.253)
%emptyunits -0.384∗∗∗ -0.397∗∗∗ -0.396∗∗∗ -0.384∗∗∗ -0.384∗∗∗ -0.396∗∗∗ -0.384∗∗∗

(0.0360) (0.0531) (0.0351) (0.0430) (0.0427) (0.0555) (0.0429)
Unemployment -0.123∗∗∗ -0.124∗∗∗ -0.124∗∗∗ -0.123∗∗∗ -0.123∗∗∗ -0.124∗∗∗ -0.123∗∗∗

(0.0141) (0.0164) (0.0151) (0.0159) (0.0158) (0.0159) (0.0159)
ln(income) 0.0629∗∗∗ 0.0605∗∗∗ 0.0606∗∗∗ 0.0627∗∗∗ 0.0629∗∗∗ 0.0605∗∗∗ 0.0627∗∗∗

(0.00545) (0.00849) (0.00781) (0.00673) (0.00671) (0.00755) (0.00673)
DepartmentFE Y Y Y Y Y Y Y
Density Y Y Y Y Y Y Y
LocalhTaxes Y Y Y Y Y Y Y
FiscalIncentives Y Y Y Y Y Y Y

R2 . . . . . . .
Obs 30653 30653 30653 30653 30653 30653 30653
ShifShare Y N N Y Y N Y
SRUAct N Y N Y N Y Y
DamagedinWW2 N N Y N Y Y Y
F-stat 733.1 32.78 18.47 407.5 366.5 25.82 271.7
p-value 0.609 0.771 0.992 0.842

Standarderrorsinparentheses
+p<0.11,∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredatthegroupmentofMunicipalitieslevel.Pt−PsH s representsthecontributionofthe

privatesectortothehousingstockgrowth.St−SsH s thecontributionofthesocialhousingsectortothehousingstock
growth,thiscoefcientisdirectlyinterpretableintermsofnumberofunitscrowded.SRUisadummyindicating
whetherthemunicipalitywasundertheSRUact,DamagedWWIIindicateswhetherthemunicipalitywasstrongly
damagedduringWWII.ShifshareistheBartiktypeinstrumentmultiplyingtheinitialshareofsocialhousingwiththe
nationaltrendnetoftheobservation. hTeF-statshowsthestrengthofthefrststagesreportedinhTable4.D.4,wecansee
thatalltheinstrumentsarestrongandpassethe5%levelstockyogotestexcepttheDamagedWWIIinstrumentwhich
passthetestat10%. hTep-valueshowsthatwcan’trejecttheexogeneityoftheinstrumentsinanyspecifcations.

hTable4.3:EstimateofthecrowdingoutefectattheMunicipallevelwithdiferentinstruments
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4.6.2 Identifyingdisplacementinadjacentareas

Afrstconcernwhenidentifyingthecrowdingoutefectistodeterminewhetherdisplaced

projectsareanetlossorjustdisplacedtoadjacentareas.Giventhemagnitudeoftheefect,

thismightbeanimportantconcern.hTodoso,wefollowSinaiandWaldfogel(2005)anduse

higheraggregationlevelasurbanareasandgroupsofmunicipalitiesasillustratedinhTables

4.4and4.5.ForthegroupsofmunicipalitieswecanstillusetheWorldWardestructionand

theshifshareasinstruments. hTeSRUactistooweakataggregatelevelanddoesnotpre-

dictanyincreaseinthenumberofsocialhousingunits.InhTable4.4,wecanobservethatthe

estimatedimpactisofthesameorderofmagnitudewhencomparingtheestimatesforgroups

ofmunicipalitiesandformunicipalities. hTeWorldWardestructioninstrumentisweaker,

butinstrumentsstillpasstheover-identifcationtestwhenjointlyused. Wealsoperforma

robustnesscheckinapanelframeworkusingtheShifshareinstrumentwhichstillsuggesta

crowdingoutefectbut,asalreadymentioned,wearelessconfdentintheuseofsuchinstru-

mentwhenusingtimefxedefects.Finally,table4.5reproducesourestimationstrategyusing

theshifshareinstrumentincrosssectionandinpanel. hTeorderofmagnitudeoftheefect

remainsthesame.Wecanthusconcludethatdisplacementsinadjacentareasremainlimited.

WethusinvestigatethediferentchannelsattheMunicipallevelwhereourinstrumentsare

stronger.
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(1) (2) (3) (4) (5) (6)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

1.638∗∗∗ -1.948∗∗∗ -3.245∗ -1.959∗∗∗ 0.376∗∗∗ -4.392∗∗∗

(0.572) (0.570) (1.807) (0.570) (0.0668) (1.525)
Unemployment 0.00216∗∗∗ 0.00250∗∗∗ 0.00242∗∗∗ 0.00250∗∗∗ 0.000532 0.00117∗∗

(0.000729) (0.000776) (0.000854) (0.000776) (0.000478)(0.000486)
%Emptyunits -1.058∗∗∗ -1.091∗∗∗ -1.161∗∗∗ -1.092∗∗∗ -0.392∗∗∗ -0.985∗∗∗

(0.148) (0.192) (0.225) (0.192) (0.0580) (0.214)
REGFE Y Y Y Y N N
RegionalShocks N N N N Y Y
Density Y Y Y Y Y Y
hTime&EPCIFE N N N N Y Y

R2 0.389 . . . 0.649 .
Obs 2427 2427 2427 2427 4844 4844
NofEPCI . . . . 2422 2422
period 1999-2009 1999-2009 1999-2009 1999-2009 1990-2009 1990-2009
ShifShare N Y N Y N Y
DamagedinWW2 N N Y Y
F-stat 227.4 13.12 113.8 15.44
p-value 0.440

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardErrorsareclusteredatthedepartmentlevel.Pt−PsH s representsthecontributionoftheprivatesectorto

thehousingstockgrowth.St−SsH s thecontributionofthesocialhousingsectortothehousingstockgrowth,this
coefcientisdirectlyinterpretableintermsofnumberofunitscrowded.DamagedWWIIindicateswhetherat
leastonemunicipalityofthegroupwasstronglydamagedduringWWII.ShifshareistheBartiktypeinstrument
multiplyingtheinitialshareofsocialhousingwiththenationaltrendnetoftheobservation. hTeF-statshows
thestrengthofthefrststagesreportedinhTable4.E.2,wecanseethatalltheinstrumentsarestrongandpassethe
5%levelstockyogotestexcepttheDamagedWWIIinstrumentandtheBartikinthepanelspecifcation(column
(6))whichpassthetestat10%. hTep-valueshowsthatwecan’trejecttheexogeneityoftheinstrumentsinany
specifcations.Weallowfordiferentiatedregionaltrendsinthepanelspecifcation(columns(5)and(6)).

hTable4.4:EstimatesofthecrowdingoutefectingroupsofMunicipalities(EPCI)
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(1) (2) (3) (4)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

0.951∗∗∗ -1.971∗ 0.471∗∗∗ -1.366∗

(0.174) (1.079) (0.142) (0.825)
Unemployment 0.00110 0.00234∗∗ 0.000429 0.00199∗

(0.000774) (0.00111) (0.000753) (0.00103)
%Emptyunits -0.716∗∗∗ -0.814∗∗∗ -0.195 -0.353∗∗∗

(0.118) (0.140) (0.150) (0.134)
RegionFE Y Y N N
hTypeofUA Y Y N N
RegionalShocks N N Y Y
Density Y Y Y Y
hTime&UAFE N N Y Y

R2 0.437 . 0.568 .
Obs 765 765 1530 1530
NofUA . . 765 765
period 1999-2009 1999-2009 1990-2009 1990-2009
ShifShare N Y N Y
F-stat 35.69 10.23

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

Standarderrorsareclusteredattheregionallevel.Pt−PsH s representsthecon-

tributionoftheprivatesectortothehousingstockgrowth.St−SsH s thecontri-
butionofthesocialhousingsectortothehousingstockgrowth,thiscoefcient
isdirectlyinterpretableintermsofnumberofunitscrowded.Shifshareisthe
Bartiktypeinstrumentmultiplyingtheinitialshareofsocialhousingwiththe
nationaltrendnetoftheobservation. hTeF-statshowsthestrengthofthefrst
stagesreportedinhTable4.F.2,wecanseetheinstrumentpassthe5%levelstock
yogotestincrosssection(column(2))andthe15%inthepanelspecifcation
(column(4)).Weallowfordiferentiatedregionaltrendsinthepanelspecifca-
tion(columns(3)and(4)).

hTable4.5:EstimatesofthecrowdingoutefectattheUrbanAreaLevel
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4.6.3 CompetitionforLandorfortenants

Wethentrytodisentanglethechannelsofthecrowdingoutefect.hTodosoourideaissimple

andclosetotheintuitionofSinaiandWaldfogel(2005)wholooksattheheterogeneityofthe

efectinareaswithdiferentlevelsofdensity.Wecansummarizeourstrategytoidentifythe

channelswiththetwofollowingideas.First,areaswherethemarketistightandrentarehigh

(asthelastquintileofrent)willhaveimportantwaitinglistinthesocialhousingsector,the

competitionfortenantswillthusbelimited.Ontheotherhand,inlowerrentquintilesthe

rentdiferencebetweenthesocialandtheprivatesectorwillbelower.Shorterwaitinglists

willthusencouragecompetitionbetweenbothsectorsontherentalmarket.Second,areas

withalimitedsurfacealreadydevelopedwillbelesspronetoacompetitionforlandbetween

bothsectorswhileareaswherethedevelopedsurfaceisalreadyhighwillbesensitivetothe

landcompetitionchannel.Wethusreproduceouridentifcationstrategyforquintilesofrent

andofsurfacedeveloped.InhTable4.6,wepresentourresultsforthediferentrentquintiles.

Aswecansee,thereisenoughvariationintheinstrumentswiththefvegroupstodealwith

theendogeneitybias.Inaddition,theoveridentifcationtestsremainsatisfactory. Wecan

observeaU-shapeefect:thecrowdingoutefectseemstobeweakerforthefrstandthe

lastquintile.Suchapaternarecompatiblewithbothcompetitionforlandandfortenants.

First,thelowefectinthefrstquintilemightberelatedwiththefactthattheseareasarealso

lesslandconstrained.Second,thefactthatthecrowdingoutefectisdecliningbetweenthe

fourthandtheffhquintileisconsistentwiththepaternsobservedintheUSinSinaiand

Waldfogel(2005)whofoundalowercrowdingoutefectinmorepopulationareasinterpreted

asthesymptomofcompetitionfortenants.hTable4.7presentstheresultsinthediferent

developedlandquintilehTefrststageisweakforthesecondquintileandtheexogeneitytest

isnotsatisfactoryforthethirdone.However,wecancomparethefrstandtheftfhquintile

thatpresentapaternconsistentwithacompetitionforland:thereisnocrowdingoutinthe

frstquintilewhileitremainshighandsignifcantinthelastquintile.Fromthisanalysis,we

canconcludethatbothcompetitionforlandandfortenantsappearrelevanttoexplainthe

crowdingoutefect.
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(1) (2) (3) (4) (5)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

-1.448∗ -2.473∗∗∗ -2.089∗∗∗ -2.443∗∗∗ -1.555∗∗∗

(0.843) (0.563) (0.705) (0.520) (0.548)
%emptyunits -0.187∗∗∗ -0.512∗∗∗ -0.587∗∗∗ -0.631∗∗∗ -0.0407

(0.0584) (0.0455) (0.0766) (0.0738) (0.0837)
Unemployment -0.151∗∗∗ -0.101∗∗∗ -0.134∗∗∗ -0.134∗∗∗ -0.329∗∗∗

(0.0395) (0.0300) (0.0518) (0.0498) (0.0618)
ln(income) 0.0888∗∗∗ 0.0569∗∗∗ 0.0338 -0.00981 -0.0335∗

(0.0197) (0.0144) (0.0209) (0.0178) (0.0184)
DepartmentFE Y Y Y Y Y
Density Y Y Y Y Y
LocalhTaxes Y Y Y Y Y
FiscalIncentives Y Y Y Y Y

R2 . . . . .
Obs 4204 4404 4484 4533 4554
quintile 1 2 3 4 5
ShifShare Y Y Y Y Y
SRUAct N Y Y Y Y
DamagedinWW2 N Y Y Y Y
F-stat 97.91 45.63 36.08 35.90 39.24
p-value 0.166 0.507 0.817 0.306

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredattheDepartmentlevel.Pt−PsH s representsthecontribu-

tionoftheprivatesectortothehousingstockgrowth.St−SsH s thecontributionofthe
socialhousingsectortothehousingstockgrowth,thiscoefcientisdirectlyinterpretable
intermsofnumberofunitscrowded.SRUisadummyindicatingwhetherthemunicipality
wasundertheSRUact,DamagedWWIIindicateswhetherthemunicipalitywasstrongly
damagedduringWWII.ShifshareistheBartiktypeinstrumentmultiplyingtheinitial
shareofsocialhousingwiththenationaltrendnetoftheobservation. hTeF-statshows
thestrengthofthefrststageswhichpassthestandardcriticalvalues. hTep-valueshows
thatwecan’trejecttheexogeneityoftheinstrumentsinanyspecifcations.Incolumn
(1)theActandthedamagedMunicipalitiesaredroppedbecausenoobservationsarecon-
cerned:itismostlyruralmunicipalities. hTerentquintilesarecomputedatthenational
levelwetheobservationoftheyear2009. Qintile1correspondstothemunicipalities
withthelowestaveragerentintheprivatesectorswhereasquintile5correspondstothe
areawiththehighestaveragerent. hTequintilesarethesamewhenusingtherentper
squaremeterin2016usingChapelleandEyḿeoud(2016a).

hTable4.6:EstimateofthecrowdingoutefectattheMunicipallevelfordiferentrentquintile
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(1) (2) (3) (4) (5)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

-0.268 -3.171∗∗ -1.849∗∗ -1.711∗∗∗ -1.829∗∗∗

(0.642) (1.405) (0.933) (0.513) (0.511)
%emptyunits -0.384∗∗∗ -0.525∗∗∗ -0.275∗∗∗ -0.506∗∗∗ -0.668∗∗∗

(0.0341) (0.0926) (0.0782) (0.0585) (0.0814)
Unemployment -0.0977∗∗∗ -0.158∗∗∗ -0.154∗∗∗ -0.150∗∗∗ -0.209∗∗∗

(0.0215) (0.0582) (0.0500) (0.0394) (0.0557)
ln(income) 0.0690∗∗∗ 0.0413∗ 0.0271 0.0246 0.0329∗

(0.0104) (0.0222) (0.0209) (0.0150) (0.0189)
DepartmentFE Y Y Y Y Y
Density Y Y Y Y Y
LocalhTaxes Y Y Y Y Y
FiscalIncentives Y Y Y Y Y

R2 . . . . .
Obs 7017 2470 4937 5641 5404
quintile 1 2 3 4 5
ShifShare Y Y Y Y Y
SRUAct Y Y Y Y Y
DamagedinWW2 Y Y Y Y Y
F-stat 28.66 6.557 24.13 44.52 37.89
p-value 0.577 0.148 0.0288 0.143 0.297

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredattheDepartmentlevel.Pt−PsH s representsthecontribution

oftheprivatesectortothehousingstockgrowth.St−SsH s thecontributionofthesocial
housingsectortothehousingstockgrowth,thiscoefcientisdirectlyinterpretablein
termsofnumberofunitscrowded.SRUisadummyindicatingwhetherthemunicipality
wasundertheSRUact,DamagedWWIIindicateswhetherthemunicipalitywasstrongly
damagedduringWWII.ShifshareistheBartiktypeinstrumentmultiplyingtheinitial
shareofsocialhousingwiththenationaltrendnetoftheobservation. hTeF-statshows
thestrengthofthefrststageswhichpassthestandardcriticalvalues. hTep-valueshows
thatwecan’trejecttheexogeneityoftheinstrumentsexceptincolumn(3). hTespace
quintilesarecomputedatthenationallevelwiththeobservationofCorineLandcover
2000. Qintile1correspondstothemunicipalitieswiththelowestshareofdevelopedland
whereasquintile5correspondstotheareawiththehighestshareofdevelopedland.

hTable4.7:EstimateofthecrowdingoutefectattheMunicipallevelfordiferentdeveloped
landquintile

4.6.4 NegativeSpatialSpillovers

Wenowtrytoidentifywhethernegativespilloversmightberesponsiblefortheobserved

crowdingoutefect.hTodoso,wefollowtheintuitionofBaum-SnowandMarion(2009)who

investigatetheheterogeneityofthecrowdingoutefectbetweengentrifyingareasanddeclin-

ingareas. hTeyidentifednegativespilloversshowingthatthecrowdingoutwasstrongin

gentrifyingareaswhereasitwasnotsignifcantindecliningareas.Inthesamespirit,Goujard

(2011)foundthatsocialhousingprojectshadanegativeimpactonpricesinrichneighborhoods

andapositiveoneinpoorneighborhoods.hToidentifysuchachannelwedivideoursamplein

quintileofincomecomputedwithinurbanareastodistinguishrichfrompoorneighborhoods.

hTable4.8presentsourresults. hTepaternsremainpuzzlinganddonotallowustohavea

clearinterpretation. Wecanobservearatherstableefectaround2acrossquintiles.Ifthere

isaslightincreaseinthecoefcientbetweenthethirdandtheffhquintiles,estimatesare
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alsolessprecise. hTisabsenceofclearpaternstendstobeinlinewiththefndingsofGou-

jard(2011)whoshowsthatspatialspilloversdeclinerapidlyinspaceandwithourfndingsat

higheraggregationlevels.

(1) (2) (3) (4) (5)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

-2.098∗∗∗ -2.422∗∗∗ -0.938∗ -1.631∗∗∗ -2.030∗∗∗

(0.540) (0.407) (0.521) (0.386) (0.489)
%emptyunits -0.288∗∗∗ -0.397∗∗∗ -0.425∗∗∗ -0.373∗∗∗ -0.389∗∗∗

(0.0417) (0.0410) (0.0556) (0.0505) (0.0559)
Unemployment -0.120∗∗∗ -0.152∗∗∗ -0.0727∗∗ -0.129∗∗∗ -0.158∗∗∗

(0.0273) (0.0271) (0.0365) (0.0333) (0.0416)
ln(income) 0.0546∗∗∗ 0.0188 0.0175 0.0434 -0.0421∗∗

(0.0192) (0.0292) (0.0361) (0.0291) (0.0208)
DepartmentFE Y Y Y Y Y
Density Y Y Y Y Y
LocalhTaxes Y Y Y Y Y
FiscalIncentives Y Y Y Y Y

R2 . . . . .
Obs 6497 6095 6151 6092 5818
quintile 1 2 3 4 5
ShifShare Y Y Y Y Y
SRUAct Y Y Y Y Y
DamagedinWW2 Y N Y Y Y
F-stat 73.38 97.97 51.87 60.72 42.80
p-value 0.191 0.980 0.845 0.393 0.686

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredattheDepartmentlevel.Pt−PsH s representsthecontribu-

tionoftheprivatesectortothehousingstockgrowth.St−SsH s thecontributionofthe
socialhousingsectortothehousingstockgrowth,thiscoefcientisdirectlyinterpretable
intermsofnumberofunitscrowded.SRUisadummyindicatingwhetherthemunic-
ipalitywasundertheSRUact,DamagedWWIIindicateswhetherthemunicipalitywas
stronglydamagedduringWWII.ShifshareistheBartiktypeinstrumentmultiplyingthe
initialshareofsocialhousingwiththenationaltrendnetoftheobservation. hTeF-stat
showsthestrengthofthefrststageswhichpassthestandardcriticalvalues. hTep-value
showsthatwecan’trejecttheexogeneityoftheinstrumentsinanyofthespecifcations.
hTeincomequintilesarecomputedwithineachurbanareawiththeobservationofCorine
Landcover2000. Qintile1correspondstothemunicipalitieswiththelowestaveragein-
comewithintheirurbanareawhereasquintile5correspondstothemunicipalitieswith
thehighestaverageincomewithintheirurbanarea.

hTable4.8:EstimateofthecrowdingoutefectattheMunicipallevelfordiferentincomequin-
tilewithintheUrbanArea

4.7 InterpretationandPolicyImplications

4.7.1 Whyisthecrowdingoutefectlargerthan1?

Ourresultsatseveralaggregationlevelsandwithinseveralquintilesofincome,landuseand

rentsrobustlyestimatedacrowdingouthigherthan1.Atfrstlook,thisrobustresultlooks

puzzling.Forusthereareactuallytwopossibleandcomplementaryanswers.
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First,assuggestedinḾenard(2009),competitionfortenantscanactuallygenerateacrowd-

ingouthigherthanoneanddecreasethehousingstockthroughitsinfuenceonthefrictional

vacancyrate.Reducingtheatractivityoftherentalsectorforprivateinvestors,socialhous-

ingislikelytodriveprivaterentsup20andtodecreasethenumberofhousingunits.However,

thisinterpretationisonlymildlysupportedbyourdata.Applyingouridentifcationtothe

variationofthenumberofvacantunits21inhTable4.D.7,theimpactofsocialhousingisnotro-

bustacrossourspecifcations. hTepositiveimpactisonlydrivenbytheshifshareinstrument.

Ourfavoriteexplanationisbasedonthelandchannelunderthelightoftheorganization

ofthesocialhousingsector.Aswealreadymentioned,thissectorisstronglyregulated:the

constructionnorms,theamountofsubsidiespersquaremeter,therentpersquaremeter

aresetbythecentralstateexertinganimportantconstraintonsociallandlords.Asaconse-

quence,theiroptimizationbehaviordoesnotmimicmarketbehavior. hTiswasalreadynoted

inChapelleandWasmer(2016),whoshowedthatthesocialsectorrentgradientinParisUr-

banAreaisalmostfatwhileitisstronglysloppyintheprivatesector.hToourconcern,the

constructionnorms,thewaythesubsidiesareallocatedandrentsaresetseemtodrivesocial

landlordstobuildbiggerunitsandthuslesshousingunitsthantheprivatesectoronasimilar

landsurface.Indeed,whilesmallsurfaceshaveahigherrentpersquaremeterandahigher

rentpriceratiointheprivatesector,wedonotfndsuchapaterninthesocialhousingsector.

WeillustratethisininFigure4.1.Aswecansee,therentpersquareisalmostfatinthesocial

housingsectorwhileithasastrongdecliningslopeintheprivatesector.Moreover,wecan

observethatthesocialhousingsectoralmostdidn’tbuiltanyunitsbetween25and50square

meterswhiletheprivaterentalsectorappearsstronglypresent.Finally,wetriedtoestimate

ourmodelsonthenumberofsquaremetersbui,thefrststagesturnveryweak.Weonlyhave

ourdiferenceindiferencestrategyforwhichthefrststagepassesthe15%criticalvalueand

theestimatespointsat0.98pricatesquarefeetdisplacedfor1publicsquarefootbutitisonly

signifcantatthe12%level. hTerearepositiveandnegativeconsequencesforsuchasystem.

Onthepositiveside,theaveragespaceperpersoninthesocialhousingsectorshouldbehigher

andavoidovercrowding.Asalreadymentionedthismayhaveimportantpositiveimplications

forhealth(Rauh,Landrigan,andClaudio(2008))orchildren’sschoolingoutcome(Gouxand

Maurin(2005)).Onthenegativeside,thereisalackofsmalldwellingsinthesocialhousing

andsomehouseholds,asparent’swhosechildrenlefthehome,areover-consumingspace.

hTissecondinterpretationisinlinewiththelowelasticityoftheFrenchhousingmarketand

isthusourfavorite.

20. hTispredictioncanalsobefoundinBoulhol(2011)andinChapelleandWasmer(2016)
21.WethankAlainhTrannoyforthisusefulsuggestion
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Source:Author’scomputationfromtheFrenchHousingSurvey2013(INSEE)

(a)Rentproflesinsocialandprivaterentalsectors

Source:Author’scomputationfromtheFrenchHousingSurvey2013(INSEE)

(b)Surfaceofthenewunitsinsocialandprivaterentalsectors

Figure4.1:Comparisonoftherentprofleandthesurfaceinthesocialandprivaterental
sectors
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4.7.2 Policyimplications

Housingefcientlytheurbanpoorappearstoremainanimportantpuzzleforpolicymakers

andscholars(ApgarJr(1990)). hTeimpactofbothtypesofpoliciesmayvaryaccordingto

thestateofthehousingmarketandthewayprogramsarecalibrated. Wethusthinkthat

providingadditionalempiricalevidenceonthetopiccouldimprovetheunderstandingofthe

mechanismsatstake.

Asfarasallowancesandvouchersareconcerned,oneoftheirmajoradvantagewould

betoallowhouseholdstofndtheplacethatbeterfttheirneedsreducingtheirrenttoin-

comeratio.However,somescholarssuggestedthathouseholdscoulddedicatetheirsurplusof

revenuetoothergoodsandthuswouldn’tincreasetheirhousingconsumptionreducingthe

beneftsofsuchasystem.Inaddition,thereisalsoadebateontheimpactofallowanceson

household’srenttoincomeratio.Ontheonehand,sometheoristssuggestthatallowances

maybecapturedbylandlordsleadingtoanincreaseinrentprices(Fack(2006)).Ontheother

hand,someauthorssuggestthatthisefectmightonlyhappenontheshortrunsincethisin-

creaseinrentlevelshouldboostthesupply(ApgarJr(1990)).Empiricalpapersusuallysuggest

thatallowancesdoincreasetherentleveleveninthelongrun(Fack:2005;Grislain-Letŕemy

andhTrevien(2014)).Itisworthnotingthatthemagnitudeoftheefectvarieswidelybetween

theUSandFrance. hTismightbeduethefactthatsupplyelasticityismuchlowerinFrance

(OECD:2011).Insupporttothisview,EriksenandRoss(2015)showedthattheinfationary

impactismuchstrongerinrelativelysupplyinelasticUScities.

Ontheotherhand,ifplacebasedprogramsallowtocontrolthathouseholdsconsumethe

appropriateamountofhousing,theymightbelessefcientandfacehigherconstructioncosts.

hTeyalsogeneratelongwaitinglistsandasdocumentedheremightcrowdoutprivatecon-

structionwhenthesupplyelasticityisloworwhencompetingwiththeprivaterentalsector.

Ifwedocumentastrongcrowdingoutefectprobablyalsoexplainedbythelowsupply

elasticity,thisstudydoesnotdenythatsocialhousingmightbeaninterestingandusefulpol-

icy.Inaddition,despitethisstrongcrowdingoutefectandalowsupplyelasticity,Franceis

oneofthedevelopedcountrythatbuildsthemostimportantnumberofunitswhenreported

totheevolutionofitspopulation.Second,socialhousingmightbeaninterestingwaytocope

withthehousingproblemsofpoortenants,forexamplegrantingthemaccesstowealthier

neighborhood.SuchargumentisdevelopedinChapelleandWasmer(2016)whouseamono-

centricmodeltoshowthatsuchcontrolledsectorallowstodecreasespatialsegregationby

grantingaccessofunemployedtothecitycenter.However,thewaytheFrenchsocialhousing

sectoriscalibratedmightreducesthisbeneftasdocumentedempiricallyinLaferr̀ere(2013).

Inthisstudy,theauthornotedthatwithinthesocialsectorthepoorestandtherichesttend
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toliveindiferentareasandbuildings(richerbeinginthemorecomfortableones)inpartic-

ularinParis.Hermodelandempiricalanalysisconcludethattherecouldbeaphenomenon

of“fltration”relatedwiththerightofsecurityoftenureandthedisconnectionbetweenthe

levelofincomeandtherentpaid.Inotherwordspeoplewhogetricherwillstayinthesocial

housingsectoriftheirhousingunitisofgoodquality. hTisissupportedbysomeempirical

evidences:thelevelofincomeispositivelycorrelatedwiththetimepeoplestayinthesame

housingunitinthesocialsector(contrarytotheprivatesector).Suchfndingsarethusinfavor

ofreducingthetenant’slimitoftenants.However,thisrecommendationshouldbebalanced

withthedesiretocreatesocialmixitywithinbuildingsbutsuchaconcernhasbeenchallenged

inDelBello,Patacchini,andZenou(2015)whoshowsthatschoolinteractionsaremuchmore

importantthatneighborhoodsone.Inotherwords,theexternalitiesthatchildrenreceiveat

schoolaremuchstrongerthantheexternalitiestheycanreceivefromtheircloseneighbors.

Consideringthelandchannelandthesizeoftheefect,asecondpolicyrecommendation

arises.Forusthesizeofthecrowdingoutefecttendstosupportthatcompetitionforlandis

mostlyresponsibleforsuchphenomenon.Inthislightofthediscussionoftheprevioussection,

wewouldthusrecommendtorelaxtheconstraintsofsociallandlordsprovidingthemmore

incentivetoprovidesmalldwellingsinordertoimprovetheaccessofsinglestothissector.

Indeed,ifthefactthatsocialhousingoferslargerunitsallowstoavoidovercrowdingandal-

lowstoincreasehouseholds’housingconsumption,italsogeneratesanunder-representation

ofpoorsinglesinthesector.

4.8 Conclusion

Inthispaperwedocumentastrongandrobustcrowdingoutefectofprivateconstructionby

socialhousingprojects.Ourspecifcationsconvergetothefactthatonesocialhousingunit

crowdsout2privateunits. hTepaternssuggestthatbothcompetitionforlandandfortenants

arepossible.Nevertheless,giventhemagnitudeoftheefectandthenumerousevidenceon

thelowsupplyelasticityofFrance(seeChapelleandEyḿeoud(2016b)foracompletereview),

wecanthinkthatthelandchannelisthemostimportant. hTefactthatonesubsidizedunit

displacesmorethanoneprivateunitisprobablyexplainbytheinternalconstraintofthesocial

housingsector.Indeed,sociallandlordstendtobuildbiggerunitsandwillthusconsumemore

landperunit. hTepolicyrecommendationsfromourstudyaretwofold.Wefrstsuggestthat

thesocialhousingsectorcouldreducetheincomeceilingforitsaccessandconcentrateour

poorertenants.Second,itmightbeinterestingtochangetheconstraintonthesectorinorder

toproducemoresmallsocialhousingdwellings.
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Chapelle,Guillaume,andJean-BenoitEyḿeoud.2016a.“CanBigDataincreaseourknowledge

oftherentalmarket.”SciencesPomimeo.

.2016b.“HousingPriceElasticities,RegulatoryandGeographicconstraintsinFrance.”

SciencesPomimeo.

Chapelle,Guillaume,BenjaminVignolles,andClara Wolf.2016.“ImpactofaHousinghTax

CreditonLocalHousingMarkets:EvidencefromFrance.”Manuscriptunderrevisionfor

thespecialissueoftheannalsofeconomicsandstatistics.

Chapelle,Guillaume,andEtienneWasmer.2016.“BetweenintegratedViennaandSegregated

Chicago:AthirdwayforParis.”SciencesPomimeo.

Cook,John,andBKDPartner.2007.“MissouriLow-IncomeHousinghTaxCreditProgram.”

Costes,Nicolas,andSabrinaElKasmi.2013.Lesfreins̀alamobilit́eŕesidentielleṕenalisent-ils
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Appendix

4.A StructureofthehousingstockinseveralOECDcoun-

tries

Figure4.A.1:OccupationstatusinsomeOECDcountries

4.B Illustrationsofthecrowdingoutefect
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Source:DiPasqualeandWheaton(1996)

Figure4.B.1:PublicDisplacementofPrivateConstruction

Source:EriksenandRosenthal(2010)

Figure4.B.2:CrowdingOutefectontheHousingMarket
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Source:Ḿenard(2009)

Figure4.B.3:CrowdingOutefectinafrictionalrentalmarket
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4.C DescriptionoftheFrenchSocialHousingSector

InFrance,upto60%ofthehouseholdsiseligibletothemostcommontypeofhousingunit

(PLUS)whereasthisfgurecanraiseupto80%forsomespecifcunits.Inaddition,whileLIHhTC

unitsareallocatedbyLocalHousingAuthorities,inFrance,onethirdofsocialhousingunits

ofeachprojectsareallocatedtothecentralstatewhoselocalrepresentativeproposepotential

tenantstothelandlords’assignmentcommission. hTeremainingunitsaresharedbetweenthe

sociallandlord,thelocalentitiesandemployers’representativewhocontributetofnancethe

projectEachentityproposestheirtenantstotheassignmentcommission.Itisworthnoting

thattenantsarerequiredtorespecttheincomeceilingwhenIfsomelandlordsdevelopedsome

objectivesystemsinordertoranktenants,thewayunitsareallocatedisusuallyconsidered

asablackbox(Bourgeois(2013)).

Figure4.C.1:Shareofhouseholdseligibletoasocialhousingunitaccordingtothetypeof
units
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PLA-I PLUS PLS PLI

(Mostcommon)

Subsidized -0.2 +0.6pp +1.1pp +1.4pp
interest percentage
rate points
(wrtto
livretA)

Less Middle 4/5of 90pctof
Eligible wealthy and theHHS theHHS
hTenants households working

(1/3of class
theHHS) (2/3of

theHHS)

Maximum 5.42(Ibis) 6.09(Ibis) 9.14(Ibis) 16.82(Paris)

Rent 5.09(I) 5.73(I) 8.60(I) 14.01(A)

Eurper 4.46(II) 5.03(II) 7.54(II) 9.74(B)

sqm(area) 4.14(III) 4.67(III) 7.01(III) 7.01(C)

Local Yes Yes Yes
Subsidies

-Subsidized -Subsidized -Subsidized -Subsidized

loans loans loans loans

State -Brickand -Brickand -reduced

Subsidies mortar mortar VAhT

(upto20pct) upto5pct -Notaxon

-reducedVAhT -reducedVAhT Housingproperty

-Notaxon -Notaxon during25years

Housingproperty Housingproperty

during25years during25years

hTable4.C.1:DiferenthTypesofsocialhousinginFrance
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4.D DescriptivestatisticsandFirststageforMunicipali-

ties

Departments
Municipalities of Ile de France

hTefrstlevelofobservationisthemunicipality,thesmallestadministrativelevelinFrance

withanelectedcouncil.Manydecisionsintermsofhousingpoliciesaretakenatthisleveland

aneighborhoodqualitycanofenbeassociatedwiththenameofthemunicipality.However,

therearemanymunicipalitiesinFranceandacontinuousurbanareamaybecomposedof

severalmunicipalitieswhichmightformabroaderandmorerelevantmarket.Inaddition,

municipalitieshaveprogressivelydelegatedpartoftheirpowertoEPCIswhichareassociation

ofmunicipalitieswithfscalinstrumentsthatwerebuiltinordertorealizeeconomiesofscale

implementingpublicpolicies. hTerearemorethan36000municipalitiesinFrance.

Departments
Muncipalities Strongly Damaged

Figure4.D.1:Municipalities:theexampleofIledeFrance

Figure4.D.2:MunicipalitiesdamagedduringtheSecondWorldWar
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Departments
Municipalities covered by the SRU Act from 2002

Figure4.D.3:MunicipalitiesundertheSRUActbetween2000and2008
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(a)DistanceFromtheGoalof20%intheMunic-
ipalities (b)MedianIncomeoftheMunicipalities

(c)AverageNumberofPrivatehousingunits
built

(d)AverageNumberofSocialHousingunitsbuilt

Figure4.D.4:ComparisonoftheControlandtreatmentgroupsaroundtheexogenouspopula-
tionthreshold
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Variable Mean Std.Dev. Min. Max. N
N.ofprivateUnitsbuilt 103.852 481.76 0 32006 36706
ContributionofPrivateconstruction 0.162 0.147 0 8.658 36659
Shareofemptyunits 0.067 0.044 0 1 36699
N.ofsocialHousingUnitsbuilt 15.01 116.578 0 11581 36746
ContributionofSocialHousing 0.01 0.023 0 0.703 36699
ShareofsocialHousing 0.028 0.061 0 0.733 36587
instrument1 0.004 0.008 0 0.099 36587
Population 1730.598 14341.786 0 2125851 36704
Density 162.169 899.529 0 40644.69 36704
MedianIncome 16463.921 2989.58 0 42537 30731
PropertyhTax 13.134 6.176 0 61.432 36235
LandhTax 41.882 26.465 0 328.815 36235
HousinghTax 9.068 4.19 0 44.018 36235

hTable4.D.1:DescriptiveStatisticsattheMunicipalityLevel

(1) (2) (3) (4) (5)
St−Ss
H s

St−Ss
H s

St−Ss
H s

St−Ss
H s

St−Ss
H s

ShifShare 0.530∗∗∗ 0.530∗∗∗ 0.551∗∗∗ 0.632∗∗∗ 0.530∗∗∗

(0.0228) (0.0228) (0.0236) (0.0237) (0.0267)
%emptyunits -0.0140∗∗∗ -0.0183∗∗∗ -0.0150∗∗∗

(0.00285) (0.00363) (0.00361)
Unemployment -0.00701∗∗∗ -0.00859∗∗∗

(0.00193) (0.00192)
ln(income) 0.00802∗∗∗ 0.00206∗∗

(0.00103) (0.00103)
DepartmentFE Y Y Y Y Y
Density N N Y Y Y
LocalhTaxes N N N N Y
FiscalIncentives N N N N Y

R2 0.0833 0.0833 0.0846 0.0907 0.101
Obs 36566 36566 36566 30691 30653

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable4.D.2:FirstStagesoftheEstimatesofthecrowdingoutefectattheMunicipallevel
(hTable4.2)
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(1) (2) (3) (4)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

0.726∗∗∗ -2.258∗∗∗ -1.564∗ -3.607∗∗∗

(0.132) (0.172) (0.808) (0.833)

R2 . . . .
Obs 36699 36587 36699 36699
ShifShare N Y N N
SRUAct N N Y N
DamagedinWW2 N N N Y

Standarderrorsinparentheses
+p<0.11,∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredatthegroupmentofMunicipalitieslevel.
Pt−Ps
H s representsthecontributionoftheprivatesectortothehousing

stockgrowth.St−SsH s thecontributionofthesocialhousingsectortothe
housingstockgrowth,thiscoefcientisdirectlyinterpretableintermsof
numberofunitscrowded.SRUisadummyindicatingwhetherthemu-
nicipalitywasundertheSRUact,DamagedWWIIindicateswhetherthe
municipalitywasstronglydamagedduringWWII.ShifshareistheBar-
tiktypeinstrumentmultiplyingtheinitialshareofsocialhousingwith
thenationaltrendnetoftheobservation. hTeF-statshowsthestrength
ofthefrststageswecanseethatalltheinstrumentsarestrongandpasse
the5%levelstockyogotestexcepttheDamagedWWIIinstrumentwhich
passthetestat10%.

hTable4.D.3:EstimateofthecrowdingoutefectattheMunicipallevelwithdiferentinstru-
mentsandnocontrols

(1) (2) (3) (4) (5) (6) (7)
St−Ss
H s

St−Ss
H s

St−Ss
H s

St−Ss
H s

St−Ss
H s

St−Ss
H s

reg07

ShifShare 0.530∗∗∗ 0.550∗∗∗ 0.531∗∗∗ 0.551∗∗∗

(0.0267) (0.0286) (0.0295) (0.0288)
SRUAct 0.00518∗∗∗ 0.00805∗∗∗ 0.00521∗∗∗ 0.00805∗∗∗

(0.00108) (0.00112) (0.00108) (0.00112)
DamagedinWW2 0.00244∗∗∗ -0.0000561 0.00247∗∗∗ -0.000117

(0.000568) (0.000632) (0.000651) (0.000631)
%emptyunits -0.0150∗∗∗ -0.0185∗∗∗ -0.0185∗∗∗ -0.0150∗∗∗ -0.0150∗∗∗ -0.0185∗∗∗ -0.0150∗∗∗

(0.00361) (0.00388) (0.00344) (0.00380) (0.00380) (0.00388) (0.00380)
Unemployment -0.00859∗∗∗ -0.00141 -0.00192 -0.00859∗∗∗ -0.00859∗∗∗ -0.00175 -0.00858∗∗∗

(0.00192) (0.00211) (0.00233) (0.00208) (0.00208) (0.00211) (0.00208)
ln(income) 0.00206∗∗ -0.00370∗∗∗ -0.00324∗∗∗ 0.00177 0.00206∗ -0.00356∗∗∗ 0.00177

(0.00103) (0.00114) (0.000941) (0.00112) (0.00112) (0.00114) (0.00112)
DepartmentFE Y Y Y Y Y Y Y
Density Y Y Y Y Y Y Y
LocalhTaxes Y Y Y Y Y Y Y
FiscalIncentives Y Y Y Y Y Y Y

R2 . . . . . . .
Obs 30653 30653 30653 30653 30653 30653 30653

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable4.D.4:FirststageoftheEstimatesofthecrowdingoutefectattheMunicipallevelwith
diferentinstruments(hTable4.3)
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(1) (2) (3) (4)
Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

Pt−Ps
H s

St−Ss
H s

0.697∗∗∗ -1.270∗∗∗ -1.234∗∗∗ -1.107∗∗∗

(0.168) (0.356) (0.351) (0.331)
%Emptyunits -0.579∗∗∗ -0.538∗∗∗

(0.0313) (0.0311)
Unemployment -0.0196∗ -0.0104

(0.0108) (0.0106)
RegionalShocks N N N Y
Density Y Y Y Y
hTimeFixedEfect Y Y Y Y

R2 0.227 . . .
Obs 73074 73074 72696 72696
NofMunicipalities 36537 36537 36348 36348
ShifShare N Y Y Y
F-stat 3124.9 3123.6 3097.1

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredatthegroupmentofMunicipalitieslevel

hTable4.D.5:RobustnesscheckusingapanelestimatorattheMunicipallevelwiththeshif
share
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(1) (2) (3)
St−Ss
H s

St−Ss
H s

St−Ss
H s

ShifShare -0.466∗∗∗ -0.467∗∗∗ -0.472∗∗∗

(0.0448) (0.0450) (0.0441)
%emptyunits -0.0168∗∗ -0.0141∗∗

(0.00677) (0.00645)
Unemployment -0.00245 -0.00194

(0.00183) (0.00184)
RegionalShocks N N Y
Density Y Y Y
hTimeFixedEfect Y Y Y

R2 0.0940 0.0961 0.102
Obs 73074 72696 72696
NofMunicipalities 36537 36348 36348

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable4.D.6:FirststageoftheEstimatesofthecrowdingoutefectattheMunicipallevelin
panel(hTable4.D.5)

(1) (2) (3) (4) (5) (6) (7)
VACt−VACs

H s
VACt−VACs

H s
VACt−VACs

H s
VACt−VACs

H s
VACt−VACs

H s
VACt−VACs

H s
VACt−VACs

H s

St−Ss
H s

0.325∗∗∗ -0.0130 -0.0641 0.304∗∗∗ 0.326∗∗∗ -0.0315 0.304∗∗∗

(0.0601) (0.282) (0.413) (0.0661) (0.0732) (0.229) (0.0662)
%emptyunits -0.623∗∗∗ -0.629∗∗∗ -0.630∗∗∗ -0.623∗∗∗ -0.623∗∗∗ -0.629∗∗∗ -0.623∗∗∗

(0.00947) (0.0112) (0.00977) (0.0103) (0.0104) (0.0108) (0.0103)
Unemployment 0.0181∗∗∗ 0.0176∗∗∗ 0.0175∗∗∗ 0.0181∗∗∗ 0.0181∗∗∗ 0.0176∗∗∗ 0.0181∗∗∗

(0.00484) (0.00519) (0.00420) (0.00523) (0.00524) (0.00520) (0.00523)
ln(income) -0.0244∗∗∗ -0.0256∗∗∗ -0.0257∗∗∗ -0.0245∗∗∗ -0.0244∗∗∗ -0.0256∗∗∗ -0.0245∗∗∗

(0.00200) (0.00248) (0.00218) (0.00244) (0.00245) (0.00246) (0.00244)
DepartmentFE Y Y Y Y Y Y Y
Density Y Y Y Y Y Y Y
LocalhTaxes Y Y Y Y Y Y Y
FiscalIncentives Y Y Y Y Y Y Y

R2 . . . . . . .
Obs 30653 30653 30653 30653 30653 30653 30653
ShifShare Y N N Y Y N Y
SRUAct N Y N Y N Y Y
DamagedinWW2 N N Y N Y Y Y
F-stat 733.1 32.78 18.47 407.5 366.5 25.82 271.7
p-value 0.273 0.347 0.918 0.362

Standarderrorsinparentheses
+p<0.11,∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

StandardserrorsareclusteredatthegroupmentofMunicipalitieslevel.VACt−VACsH s representstheincreaseinthenumberofvacantdweillings.
St−Ss
H s thecontributionofthesocialhousingsectortothehousingstockgrowth,thiscoefcientisdirectlyinterpretableintermsofnumberofunits
crowded.SRUisadummyindicatingwhetherthemunicipalitywasundertheSRUact,DamagedWWIIindicateswhetherthemunicipalitywas
stronglydamagedduringWWII.ShifshareistheBartiktypeinstrumentmultiplyingtheinitialshareofsocialhousingwiththenationaltrendnet
oftheobservation. hTeF-statshowsthestrengthofthefrststageswecanseethatalltheinstrumentsarestrongandpassethe5%levelstockyogo
testexcepttheDamagedWWIIinstrumentwhichpassthetestat10%butthatonlytheBartikpredictsapositiveimpactofsocialhousingonthe
numberofvacantdwellings.

hTable4.D.7:Estimateoftheimpactofsocialhousingonthenumberofvacanthousingunits
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4.E DescriptivestatisticsandFirststageforthegroupsof

Municipalities

Groupments of Municipalities (EPCI)

hTesecondlevelofobservationarethegroupsofMunicipalities(EPCI). hTissecondadmin-

istrativelevelmightbeinterestingbecauseitisalsoalevelofdecisionintermsofpublic

policies.However,thesegroupsofmunicipalitiesmaycoververydiferentsituation:inrural

areasthesegroupsmightcoverlargeanddiscontinuousareaswhereasonedenseandpop-

ulousurbanareaasParisissplitbetweenmanydiferentgroups. Wetookthe2400groups

registeredin1999.

Figure4.E.1:FrenchgroupmentsofMunicipalities

Variable Mean Std.Dev. Min. Max. N
N.ofHousingUnits 10090.112 27139.166 132 568552 2581
Density 174.004 738.204 0.16 15018.48 2581
N.ofprivateUnitsbuilt 1450.522 3320.64 18 72088 2456
ContributionofPrivateConstruction 0.152 0.082 0.018 1.508 2335
ShareofEmptyUnits 0.068 0.025 0.008 0.205 2581
N.ofsocialhousingunitsbuilt 201.45 681.086 0 12042 2456
ContributinoofSocialHousing 0.014 0.012 0 0.153 2335
ShareofSocialHousing 0.063 0.066 0 0.432 2564
Instrument 0.014 0.014 0 0.095 2564

hTable4.E.1:DescriptiveStatisticsforthegroupsofMunicipalities
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(1) (2) (3) (4)
St−Ss
H s

St−Ss
H s

St−Ss
H s

St−Ss
H s

ShifShare 0.439∗∗∗ 0.436∗∗∗ -0.333∗∗∗

(0.0364) (0.0373) (0.0856)
Unemployment 0.000212∗∗ -0.0000455 0.000213∗∗ 0.000137∗

(0.000108) (0.0000941) (0.000108) (0.0000716)
%emptyunits -0.0419∗∗∗ -0.0502∗∗∗ -0.0415∗∗∗ -0.140∗∗∗

(0.0159) (0.0169) (0.0159) (0.0168)
DamagedinWW2 0.00186∗∗∗ 0.000263

(0.000513) (0.000469)
RegionFE Y Y Y N
RegionalShocks N N N Y
Density Y Y Y Y
hTime&EPCIFE N N N Y

R2 0.177 0.104 0.177 0.132
Obs 2427 2427 2427 4844
NofUA 2422

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable4.E.2:FirstStageoftheEstimatesofthecrowdingoutefectattheEPCILevel

4.F DescriptiveStatisticsandFirststagefortheUrbanAr-

eas

Departments
Urban Areas

WeadoptabroaderstatisticalunitofobservationbuiltbytheFrenchStatisticalAgency(IN-

SEE)in2010:theurbanareas. hTesepurestatisticalentitiesaremadeofcontinuousagglom-

erationwithmorethan10000employmentsandatleast40%oftheirworkerslivinginsidethe

area.hToreproducethevariablesatdiferentlevelwemostlyaggregatethemunicipalitylevel

data(publicandprivateconstruction,numberofhousingunits).

Figure4.F.1:FrenchUrbanAreas
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Variable Mean Std.Dev. Min. Max.
N.ofHousingUnits 30731.69 200046.274 888 5255845
Density 1.573 1.182 0.196 12.166
N.ofPrivateUnitsbuilt 3755.601 17501.085 38 409289
ContributionofPrivateConstr. 0.131 0.069 0.014 0.502
ShareofEmptyUnits 0.07 0.022 0.007 0.154
N.ofSocialHousingUnitsBuilt 564.235 3176.547 0 78993
ContributionofSocialHousing 0.016 0.013 0 0.098
ShareofSocialHousing 0.125 0.074 0.004 0.566
instrument1 0.027 0.016 0.001 0.124

N 771

hTable4.F.1:DescriptivestatisticsattheUrbanAreaLevel

(1) (2)
St−Ss
H s

St−Ss
H s

ShifShare 0.406∗∗∗ -0.546∗∗

(0.110) (0.244)
Unemployment 0.000499∗∗∗ 0.000753∗∗∗

(0.000184) (0.000198)
%emptyunits -0.0377 -0.0867∗∗∗

(0.0233) (0.0304)
RegionFE Y N
hTypeofUA Y N
RegionalShocks N Y
Density Y Y
hTime&UAFE N Y

R2 0.160 0.172
Obs 765 1530
NofUA 765 765

Standarderrorsinparentheses
∗p<0.10,∗∗p<0.05,∗∗∗p<0.01

hTable4.F.2:FirstStageoftheEstimatesofthecrowdingoutefectattheUrbanAreaLevel
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Chapter5

Conclusionandresearchagenda

hTosummarizethisdissertationinanutshell,onecouldsaythatLandisBack. hTisreturn

isprobablyduetothedevelopmentofurbanizationgoingalongwithanincreasingregula-

tionofaccesstoresidentialland.Asonecouldsee,suchaphenomenonconstitutesamajor

challengeforpolicymakerswillingtointerveneonthehousingmarket.Indeed,manypublic

policiestendtobecapitalizedintolandprice,thelowsupplyelasticitiesneutralizingpartof

theirquantitativeefect.Ifthisdissertationtriedtoanswersomepreciseempiricalquestions,

italsoraisedmanycomplementaryquestionsregardingtheroleofpublicauthoritiesonthe

landandhousingmakretwhichconstitutearesearchagendafortheyearstocome.

hTefrstchapterdocumentedthereturnoflandrepresentinganincreasingshareofthena-

tionalwealth. hTisobservationraisesanimportantquestionabouttheheterogeneityofcapital

andmoreparticularlytheimplicationofsuchheterogeneityfortaxation.Oneparticularissue

isrelatedwiththequestionofimputedrenttaxation.

hTesecondchapterdocumentingthekeyroleofregulationtodeterminethelevelofsup-

plyelasticityemphasizestheneedforfurtherresearchontheroleofLocalAuthoritiesonthe

housingmarket.hTwoperspectivesmightbeadopted:onecanbewillingtostudytheimpact

ofthediferenttypesofregulationbutalsothepoliticaleconomyoftheFrenchhousingmarket.

hTethirdandthefourthchaptersdocumentingthecrowdingoutefectoftwotypesof

subsidizedhousingraisemanyquestionsonthewaypublicauthoritiescaninterveneonthe

housingmarketwhenthesupplyisinelastic.Itcouldbeveryinterestingtostudytheinter-

actionbetweensuchhousingpoliciesandthelocalregulationofaccesstoland.Inaddition,

thefactthathousingallowancesalsohaveastronginfationaryimpactwhilesocialhousing

crowdsoutprivateconstructionleavethedebateonthebesthousingpolicyfortheurbanpoor

open.hTogofurther,itseemsimportanttoinvestigatetheglobalimpactofsocialhousingpro-

gramswithaparticularfocusonspatialsegregationinordertoassesstheoverallcostsand

beneftsofthispolicy.
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Moregenerally,thisdissertationcombinedbigadministrativedatasetsandsurveyswith

moreinnovativetechniquestocollectdata. hTelateropensanewfeldofresearchallowing

researcherstoincreasetheirknowledgeofthehousingmarketforareducedcost.Developing

web-scrapingandbigdatamethodstoobservelocalmarketsshouldalsobeapriorityinthe

nextyears.
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