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1. Introduction

The steeply rising housing prices witnessed duttireglast decade were mainly attributable to
demand pressures (e.g., low interest rates, popalgtowth), some of which were common
to many places. However, the extent to which oroh slemand shock translates into a price
increase would appear to be mediated by the howsipgly (Glaeser and Ward, 2006). In
turn, recent research clearly indicates that lamaply is the main determinant of housing
supply, and that as well as being influenced byggmghical constraints (e.g. topography, see
Saiz, 2010) the former can also be affected by ls®dregulations. Urban growth boundaries
restrict the amount of land available for developtrend, more generally, zoning ordinances
limit the amount of land for specific uses, and thgplementation of these regulations
imposes different kinds of costs on developersréwing body of empirical research shows
that these land use regulations account for alsizgaoportion of housing prices (Glaeser
al., 2005a), a finding that is equally true of urlgrawth boundaries (Hannah, Kim and Mills,
1993), which is the regulation that most resemtilese examined in our case study.

However, despite the interest in these issues, ity empirical work has been done
on how land use regulation decisions are takenadwvance in this direction would require
identifying the institutions that actually make ¢bedecisions and the main actors controlling
the process. The classical view sees homeowneesyaglayers in the political process. The
fact that in many areas of the U.S. the medianrvistea homeowner, and homeowners
supposedly oppose growth, would account for thegicesns placed on land supply (Fischel,
1985 and 2001). Yet, the empirical evidence irofaf this hypothesis is scarce (Dehrigtgy
al., 2008; Hilber and Robert-Nicoud, 2009), leadinguanber of authors to examine another
“suspect” that might be capable of influencing puditical process, namely owners of unde-
veloped land and/or developers. Both Glaegeal. (2005b) and Hilber and Robert-Nicoud
(2010) believe them to form an organized lobbyppred to offer bribes to local politicians
in exchange either for a building license (thetfpaper) or for a more general reduction in
regulatory stringency (the secohdjiowever, in both papers, residents are also dersil as
having a role to play in lobbying governments (seglgreater regulation), with the implicit
assumption that they are able to organize themsealespite the great numbers involved.
Glaeseret al. (2005b) justify their assumption by providing estiite of the increasing
cohesion of green and anti-growth coalitions inth8. over the last few decades. While this
should not be disregarded, here we focus directlthe main instrument resident voters have
for influencing the regulatory decisions taken bgdl governments, namely their capacity to

! See also the classical work by Molotch (1976),datiscussion of the various groups that might haetake
on a city’s growth policy. There are a few othep@a that analyze land use regulations from aigalit
economy perspective but that do not address tleeafotievelopers lobbies directly (see, e.g., Calsdmt al,
2007, and Ortalo-Magne and Prat, 2010).
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throw the incumbent out of office if he or she gd®s regulations that do not coincide with
their own. We believe that this approach offers soberable potential for explaining
differences in regulatory intensity across jurisidies, especially in Spain (our case study),
where land use regulations are the responsibilityocal governments, which operate as
small parliamentary democracies, with many add#aioasponsibilities aside from regulating
land use, and where the procedures for formulagind (especially) implementing land
policies do not come under close voter scrutinysdgh a situation, the degree of political
competition (measured, as is other papers, by @mbent’'s margin of victory) determines
the extent to which a politician is able to pass tbgulation sought by the developers or is

forced to respond to voters’ interests.

Thus, the purpose of this paper is to determinethdnethe degree of political
competition has a bearing on local land supply.dboso, we develop a simple theoretical
model in which local politicians choose the amoahtand for development (i.e. the local
growth boundary) so as to ensure their own re4elecnd to raise revenue from the bribes
paid by the lobby of land developers. Our modelstgategy follows the Grossman and
Helpman (1994) lobbying model, as adopted also lilyert and Robert-Nicoud (2010), but
simplified so as to allow for the inclusion of ontyie lobby (that of the land developers).
This model has been used elsewhere to analyzeymdicisions, albeit in other settings (e.g.
Fredriksson, 1997, and Damaregda al, 2003), and also to study the effect of political
competition on lobbying intensity and policy saftifwilson and Damania, 2005). The paper
is also related to the literature on the impacpalitical competition on accountability and
rent extraction (e.g. Besley and Case, 1995; Perasd Tabellini, 2000). Empirical papers
estimating the impact of political competition onrange of policy variables include
Johansson (2003), Besleyal (2006), Svaleryd and Vlachos (2009), and Fivé@0

Our model predicts that stiff political competititerds to a reduction in the amount of
new land made available for development by a lgoalernment. We test this hypothesis
with a new database including both political anddlesupply data for more than 2,000
Spanish municipalities for the period 2003-200Heked, Spain constitutes a good testing
ground for our hypothesis, as land use policies kasically a local responsibility, with
municipalities having periodically to pass comprgiee land use plans. The main policy
variable in these plans, and the one analyzed herthe amount of land classified for
potential development. Furthermore, during thisqegrland development increased greatly
in Spain (European Environmental Agency, 2006; sterio de Fomento, 2006), at times
despite public opinion, reflecting real concernat tiocal governments are overly influenced
by the interests of land developers (Martin Mag@7; Fundacion Alternativas, 2007).



Very few papers, it should be stressed, seek tr @fnpirical explanations as to how
land use regulations are enacted, and the evident@ns somewhat limited. Most undertake
interregional analyses (Carruthers, 2003; Carrgthed Ulfarsson, 2002; Hilber and Robert-
Nicoud, 2009; Saiz, 2010) and, as a result, eneoutfifficulties when matching land use
measures to the political jurisdictions empoweréith wheir introduction. Other draw on local
data, but either disregard the political factorage unable to obtain any evidence regarding
their relevance (Bates and Santerre, 1994 and Z@nson and Wheaton, 2003). Often the
problem is that the papers employ a regulatory xnithat is available for a single cross-
section of towns, which makes it difficult to detene which specific (past) government was
responsible for a particular policy. By contrakg policy variable adopted here - the amount
of new land assigned for potential development dura term-of-office - can easily be
matched to the local government that took the dati@nd, therefore, with its political traits,

e.g. the level of political competition it facedthat time).

This variable is, however, potentially endogenaisce not only votes affect policy,
but also policy is expected to affect votes. Td eetn this problem, our identification strate-
gy relies on the use of instruments for the votegma Our first instrument is constructed
using the number of votes obtained by the curmecumbent party/parties at a given election
sometime in the past (i.e. the first national lkedige elections following the re-establishment
of democracy, held in Spain in 1977). The secostrument is constructed using the actual
number of votes obtained by the party/parties atrégional level in the closest national
legislative elections. Our results indicate th#testpolitical competition does indeed reduce
the amount of new land assigned for developmend, that this effect is quantitatively
meaningful. The effect was found to be most maikezliburbs, in towns with a high percent
of commuters and homeowners, and in municipalgiegerned by the left. On the basis of
these findings we conclude that different actorgehaarying degrees of influence on local
regulations: developers acquire more influence wllea political competition in a
jurisdiction is low, while homeowners are more ughtial when the opposite case holds, and

they have more to lose (e.g. in suburbs).

The rest of this paper is organized as followsthia next section we present a simple
theoretical model from which we generate our erpgirprediction. In section 3 we describe
our empirical strategy: the estimated equation,déia and variables, and the identification
strategy. Section 4 presents the results and sestooncludes.

2. Theoretical framework
In this section we present a simple theoreticah&aork from which we derive an empirical

equation that relates the degree of political cdrtipe with the main aspect of local land
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policy in which we are interested, i.e. the amaafmew land that a local government puts in
the market during a given term-of-office.

The economic side of our model is a simplified \@rof the urban growth boundary
model (see, for example, Brueckner, 1990, 1995 &9)9amended in a number of minor
aspects so as to better characterize the landysdppision of towns (as opposed to those of
the metropolitan areas) and to allow resident hamneos to influence land supply decisions
through the ballot box. The political side of thedel considers that local politicians face a
trade-off between providing the land policies dedehby resident homeowners, who can
throw them out of office, and taking bribes frontolby of organized land developers. We
follow Grossman & Helpman (1994) in modeling thelging gamé

Basic structureWe analyze the case of a small town whose lanctipslihave no effect on
any other community. We are interested in detemmgimow the local government decides on
how much new land should be assigned for developnwehnile taking into account the
interests of voters and the land developers’ lolklog given forecasted future demand.

There are two periods, 0 and 1; in period O, thellgovernment takes a decision
regarding how much land to put on the market forggel, on the basis of the amount of land
assigned for development but remaining vacant mo@ge0 and the expected demand in
period 1. In period O, each town is occupied sol®yyimmobile homeowners, who are,
therefore, the only group allowed to vote in lo@éctions. The land area under the
jurisdiction of the town can be classified intoy uilt-up land, occupied by homeowners’
houses, (ii) developable land, which is availalolethe building of new homes that might in
the future be occupied by mobile renters, and l@md actually classified as non-developable
but whose status could change as a result of d tmaernment decision. We assume a
positive amount of developable land remaining vacearperiod O; this might be due, for
example, to the fact that past land supply decssiwere based on long-horizon forecasts (see
section 3.1 to understand why this might be the ca$pain) or to past forecasting errors (i.e.
expected demand pressures vanishing during thg, karel not necessarily to an explicit
decision to leave land supply unconstrained. Bé dkat may, the crucial point in deciding
whether or not to expand the supply of developédod is the increase in demand forecast
for period 1; if this is greater than the curremaaint of developable land standing vacant
then there will be pressure to expand land supply.

2 This means that our model is highly simplifiedtevds retrospective, the challenger is passive,taadobby
bribes the incumbent but not the challenger. Thies®sions have the purpose of keeping the modetatoée,
facilitating straightforward derivation of an enipal equation. However, these assumptions are eeded to
generate our hypothesis, since a model of electmnalpetition between two parties, with prospectiogers,
and a lobby bribing both parties leads to the spradiction (see Grossman and Helpman, 1996).
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Built-up land is owned by resident homeowners wthike remaining portion of land is
owned by just a small number of agents that magnay not be residents but who, in any
case, have a negligible (direct) impact on resatithe ballot bok Their ability to influence
policy derives from their capacity to effectivelgbby local politicians. For simplicity, we
shall refer to these agents as the ‘developer Ioldithough we do not in fact draw any
distinction between developers and the owners deueloped land. Renters play no role in
the political process, although they do influencdiqy-making through their impact on the
demand for a particular location.

Homeowners’ utilityln period 0, the town hadgresident homeowners. They settled in the
town in the past, locating in a neighborhood whasgding a house was cheaper, and now
they do not want to move to another town, becadigermoval costs or their attachment to
their home, or to a different neighborhood of tame town, since it is assumed that a town’s
amenities can be enjoyed independently of speld@iation. We assume that a homeowner
consumes one unit of land, $t, = X, X, being the amount of built-up land in period 0.

The expected utility of homeowners in periodVi, is equal to their expected private
consumption leveliE(c,), plus the utility provided by any amenities sfiedio a locationa,
less a “disamenity” effect attributable to the sifehe town’s population; plus the utility
provided by the amount of open land available ad¢bmmunity L — X, ):

1¥E(c) +a—BNy + y(L—X,) (1)

Wherel is the land area under the town’s jurisdiction afdis the amount of land made
available for development. Population in periodntludes both the long-standing resident
homeownersH,, and the new renting residen®,. We also assume that these renters
consume just one unit of land $¢ =H, +R, = X, +(X; — X,) = X;. The parametef
measures the disutility caused by adding an adhitizesident to the community The
parametery captures an additional population externality Wwhig derived from the loss of
open space (see Brueckner, 2001). We also asswanbdmeowners only own one unit of
land (i.e. that occupied by their home), the remmginland (that made available for
development to house renters and the land whictairmmundeveloped) is owned by the
developer lobby. Given this assumption, the budgastraint of a homeowner is jus(c;) =
E(y1), whereE(y,) is the expected income for period 1, which westder independently of
location. Homeowners do not appear as rent pasadtser they are treated as renters who pay
the rent to themselves. The utility function (1h dzee restated as:

% Note that this makes the model different fromadhe in Brueckner and Lai (1996). In that paper, downers
own all the land. This means that they experiemee different negative effects from growth (a disaihe
effect plus a reduction in the value of the langlytbwn), while in our paper only the first effestaresent.

* This population externality is central to somevgito control models found in the literature (Brueeknl999)
and could be due, for example, to the effect nesidesmts have on local budgets.
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\ = E(dy) - &K, (@)

whereE(d;)=E(y1) + (@+)L) is just the expected demand for locating in therntin period 1,
and &=(f5+)) is the overall population externality. And, givérat both income and amenities
are exogenous, the marginal impact6f on homeowners’ utility is just:

oV, /0X,=-0 (3)
Developer lobby’s profitdDevelopers seek to maximize their profits, which éependent on
the number of new residents entering the commuhnitg. assume these new residents are
mobile renters, with the same utility function hattof homeowners (expression 1). Renters
are fully mobile and on arrival locate in neighboods not yet occupied by homeowners as
these districts have the highest building costdl. faobility implies that they will locate in
the town only if they can obtain the utility lewatainable elsewhere, which we set to zero for

simplicity. The budget constraint of a mobile remal be:

Hy) =E(cy) + 11 4)
wherer is the rent per unit of land. By equating (1) te tirevailing utility level (i.e. to zero)

we find the expression fd#(c:), and after substitution in (4), and recallingttihg = X,, we
obtain the following expression for the unit lamaht:

r = E(d) - X, (5)

Developers will expand the community, by providimguses for the mobile renters, if
the unit land rent in (5) is higher than the copmsling development costs, which include
the opportunity cost of the land being put to oties (e.g. agriculture), which we set to zero
for simplicity, plus the construction costs pertunii land, which are assumed to rise with
distance from the place where homeowners chosectiid in the pasiX,. According to
Epple et al (1988), this might be attributable to the declinequality of terrain as the
community expands away from the nucleus (e.g. pilbys, lack of water resources, poor soil
guality, and distance from main infrastructure)vBlepers, however, would like to develop
the town so as to maximize profifd, which can be expressed as the integral of thétpro
function (i.e., rents as in expression 5 above st development costs) over the range of

land owned by the ‘developer lobby’ (i.e., froy, to X,):

X, X,
= j(rl — 17X, )dX :I( (dy) = K, 17X, JdX (6)
X, X,

The marginal impact oK, on the developer lobby’s profits is just:

g;‘ = —5(K, - Xo) + E(d) - (5+ 1)K, (7)
1



This expression states that allowing for more dgwalent reduces the developer lobby’s
profits, since this depresses the land rents eadly developed or developable land owned by
the lobby (i.e. the term 5(X, — X,)), but at the same time increases their profitscesi
rents can be obtained from additional developmieaitthe termE(d,) — (d + 1) X,).

Voting. Homeowners will vote for the incumbent if the inese in utility during the term,
AV1=V1-V( weighted by the probability that they are infornaxbut the consequences of the
policy 8, plus the average popularity of the incumbenhgt ¢lection,s, is higher than their
reservation utility levels;. This condition can be written as:

OAV, +12 O (8)

To make the problem tractable, we follow the practdf assuming that the average
popularity of the incumbent partyis distributed uniformly on the supp¢#il/2¢,1/2¢j (see,
e.g. Persson and Tabellini, 2000). The higher #iaevofy, the higher the density of swing
voters (i.e. voters that are indifferent as to Wwkethey support the incumbent or the challen-
ger, and so who are more sensitive to the utikty glerived from policy) and the more com-
petitive is the election. The reservation utildy is assumed to have a zero mean and to be
uniformly distributed on the suppdrl/2,1/3. Given these assumptions, the probability of
the incumbent’s re-election becomes a smooth fanaf policy,X;, and can be written as:

p=A-00y Xy 9)

whereA =1/ 2+V,. Expression (9) states that the probability of itmumbent’s being re-
elected will fall as the amount of new land assthrier development increases (thus
provoking a utility loss for resident homeowneem)d that this effect will be more marked as
the externality paramete¥ rises, as voter awarenegk, increases, and as political competi-
tion becomes stronger, as measured by/thgarameter.

Lobbying.Following Grossman and Helpman (1994), we assurag i the first place, the
owners of undeveloped land form a lobby and offerincumbent a bribe scheduf X, ) in
exchange for a latter increase in the amount otld@able land X,). These authors show
that the equilibrium of such a game should satisé/following conditions:

X, =argmaxS (X,)+ poT (10a)
X, =argmax(I1(X;) =S  (Xy)) + (S (X,) + poT) (10b)
AX; 20 (10c)

Condition (10a) states that, given the bribe scleedffered by the lobby, the
incumbent sets policy to maximize its own welfare sum of bribes obtained in the present
plus the discounted valug (s the discount factor) of the future exogenousrreof being a



politician, T, weighted by the probability of reelectign Condition (10b) states that the
selected policy must also maximize the sum of @ngoff of politicians and the lobby, given
the bribe schedule offered by the lobby. Expresgidit) states that decisions regarding the
amount of land assigned for development are irstbler, so developable land can increase
from one period to the next or remain the same,newer decrease (see section 3.1 for an
explanation of why this is the case in Spain).

The FOC of (10a) and (10b) with respectXp are:

0S (K1) |, yr 9 V1 _ (11a)
0X, oV, dX,
6/7(~X1) _0S (~X1) N 0S EXl) T op 6\11 -0 (11b)
Substituting (11a) in (11b), and the result in (11& have:
oI1(X,) _ 0S (~X1) {12

0X, 0X,
This expression reflects the local truthfulnesshef bribe scheme, and is a requisite for

the equilibrium (see Grossman and Helpman, 1994)suting (12) into (11a) we have:

oN(x) , o op oV,

=0 (13)

This expression indicates that the incumbent maxmia weighted sum of lobby’s
profits and voter’'s welfare, voters’ weight beingual to the marginal impact of voter’s
utility of the incumbent’s probability of reelectidimes the value of the post. Now, substitu-
ting expressions (3) and (7) into (13) and opegatine are able to obtain the following
expression for the equilibrium value & :

1
20+T1

Xy [~ 0goTy + X + E(dy)] (144a)
A few additional operations are needed to obtaendfuation which provides the basis for
our empirical exercise. First, add and subtidct 20 + 7 from the left side of (14a). Second,
note that —given our assumption of non-negativeanratand at moment zero— the size of the
built up area at time zero should be equal to theket size (i.eX, =d,/ o0+ 7)°. Using this
and defining=(Ad,) = E(d;) —d, the equation becomes:

g =t
20+T

[~ 360Tw + E(ady)] + X, (14b)

> To obtain the market size we need simply to eqempeession (5) with the development cost functign
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Third, assume that exogenous returns of beingitigiah are proportional to population size
(i.,e. T=uX,) ® and multiplyAE(d,) by X, while dividing byd, /J + 7, to obtain:

> _ 1
Yo os+r

- 3oy + (5 + 1)E(Ady/dg)] X, + X (14c)

Finally, subtractingX, from both sides of (14b) and divide againXyy, we find:
AR, = ay +av, +aE(Ad, 1 d,) (15)

Where A%, = (X, — X,)/X, is the amount of new land allowed to be develdpgukriod 1 as

a proportion of the built-up area in periodug, = (X, — X,)/X, is the amount of vacant land
at the beginning of the period, also as a propoertbbuilt-up area, annE(AdlldO) is the
expected growth rate in the demand for the towre Thefficienta; = —08ou /(20 + 1)
measures the effect of political competition on grevision of developable land. Higher
levels of political competition (higher proportiai swing votersy/) reduce the amount of
new land made available for development, so thaptilicy is closer to that preferred by the
voters and more distant from that sought by théyob

The model also predicts the situations in whicls thdmpetition mechanism can be
expected to be strongest. Note from expression tfi&i) the effect of political competition
becomes more marked: (i) as the disamenity effegrawth, J, rises (ii) the awareness of
voters about this policyd, increases (iii) the time horizon of the politicjgo, is extended,
and (iv) as rents with town size grow more steeplymeasured by. This provides addi-
tional empirical predictions for our study. Fortausce, if we were able to split the sample by
using a proxy variable for the disamenity effecigobwth, we would see whether the effect
of competition is stronger or not in the sampléosins deemed to be more anti-growth.

Equation (15) is also quite precise regarding tlg wa which control variables should
enter the model and how they should be interprétiede for instance that both the vacant
land and demand pressure forecasts enter the raddeively, with no interaction with the
degree of political competition. The vacant lanéftoient, a, in expression (15), should in
theory be equal to —1, indicating that vacant land new land for development should be
perfect substitutés The coefficienta, = J+1/ 25 +1 measures the effect of the demand

increase on the provision of developable land. Nibtat this effect increases as the disame-

® Local politicians are able to earn higher wages anjoy better opportunities for promotion (runnifay
higher office) in larger municipalities. Of course,is debatable whether this effect is capturedablnear
relationship with population size. The alternatafeworking with non-relative variables is also plerbatic,
since if T grows with the population size, then the coeffitief the electoral competition variable will be
influenced by the size-distribution of the sampilenainicipalities used. The empirical results ulttedg suggest
that this specification works quite well (see satts.3).

" However, there are reasons as to why we shoulexpsct this constraint to hold exactly for thead4tt could
be the case, for example, that the relationshiwét both variables is nonlinear. For examplepgts have to
be incurred in passing a new plan, the governmégittnchoose not to introduce it despite the falatant land
(and thus they will choose not to put more lanthamarket) if the amount of vacant land is suéfitly high.
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nity effect of growth,d, falls. For instance, whed = 0, a3 = 1and the demand increase is
fully absorbed by an increase in developable |&hate also that in this casg =0. This
means that whea =0 local politicians simply follow the market.

Alternative storiesOur model predicts that stiffer political compietit will lead to less deve-
lopment, driving policy in the direction of votenseferences and away from the interest of
the lobby. However, there might be several concatmsut our interpretation the finding.
First, could it be that a slightly modified versiohthe model predicts just the opposite (i.e.
that more political competition leads to more depetent and more bribes paid by the
developers)? After all, in stiff races, local paiians will have strong pressures to collect
more money for the campaign, and there is plenigneicdotal evidence in Spain that shows
that this is where part of the money paid by loblge (see, e.g., Nieto, 1997). We have to
say, however, that the moderating effect of palticompetition on policy is also found in
models that allow the bribe to be used to buy v(ges, e.g. Grossman and Helpman, 1996)
and that it is also relatively easy to show thas thill also happen in our modelSo, we
think that even if this happens, it does not irdetie our hypothesis, although it might lessen

the estimated the impact of political competition.

Second, are there other stories, perhaps not inetated to the lobbying activity of
developers that might lead to the same predictonyhich prediction could be confounded
empirically with ours? For example, imagine mosidents do want land development (i.e.
they are renters or unemployed), and there is otiegpowth group which is lobbying the
government to restrain growth (as in Glaeseal, 2005b). Note, however, that if this was
the case, then political competition should haveegative effect on land develop-ment: as
the race gets more tossup the incumbent movesrdiogbe voter and now this means less
(not more) development. So, this alternative viéwvbat is happening with land use policies
in Spain will lead to a hypothesis contrary to odnsaddition to this, in such a model, the
higher the share of anti-growth voters (i.e. homeens, commuters), the lower the absolute
value of the impact of competition on policy, alk@ contrary than in our case. Another
possibility is that the politics of land use redigdas in Spain are best characterized by a
model of partisan politics. Imagine we have twotiparwhose preferred platforms on this

8 political agency models also predict that increggpolitical competition helps reduce rent extrautie.g.
Besleyet al 2006, and Svaleryd and Vlachos, 2009).

° Let's assume, for instance, there are two differgroups of voters, informed and uninformed (with
proportionsdand 14). Informed and uninformed voters will vote for timeumbent if7+AV;>g and 7+¢S >a;,
respectively, where is the (exogenous) fraction of the bribe that gmesampaign finance (which we assume
only affects the decision of uninformed voters).IvBm the model we obtain that the effect of paobi
competition on development (tlog parameter in (15)) is the same than before budeéd/by the term (141-

) ypT); so the impact of political competition is stiégative but the effect is smaller the higher trapprtion

of bribes going to campaign finance. Full developtrad this result is available upon request.
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issue (less vs. more development) are to the meftt@ the right of the one preferred by voters.
In this case, increasing political competition witirce the two parties to move in the
direction of the voters’ preferred policy, the lefirty increasing development and the right
party reducing it (see Solé-Ollé, 2006, for suahadel). Note, however, that this prediction
differs from ours in one critical detail: while hgparties are predicted to behave in the same
way in the two cases, left parties behave in opgeasianners, responding to increases in
political competition by reducing development (hetlobbying model) and by increasing

development (in the partisan model).
3. Empirical analysis

3.1. Institutional setting

The framework introduced above is tested with fflaa Spain’s local governments. In order
to determine the extent to which the theory matateadity we need to have some basic

knowledge regarding the workings of local politessd land regulation in Spain.

Local politics.Municipalities are the main tier of local governrhanSpain. There are nearly
8,000 local government authorities, most of themegsmall (i.e. 90% with fewer than 5,000
inhabitants). Since 1979, municipal councils hagerbelected governments, members being
chosen using a proportional system. The mayorda #lected by a majority of the council
(see Colomer, 1995a). The councils operate as samksentative democracies, and have to
reach a majority vote to pass the initiatives agltations proposed by the mayor, who acts
as the agenda-setter. The discipline enforced @mnSpparties means that the chances of
amending the mayor’s proposals are quite low whemtayor’s party or coalition controls a
majority of the seats. Direct democracy mechaniaresnot used and participatory channels
are quite limited. This means that a resident’ditghio influence policy has traditionally
been limited to their decision at the ballot box.

Furthermore, the main parties compete for postghercouncil and for a member to be
elected mayor on the basis of a wide range of ssduend use regulation is a key municipal
responsibility, but not the only one, as the colurscialso responsible for the provision of
various public services and the collection of a hanof local taxes. This means that voters
make their decision at the ballot box in line wathparty’s land policy proposals and other
commitments made in its manifesto or on the basgeosonal ideological attachments. It is
in such a setting that we believe the degree ofiall competition will have the most impact
on policy. And, furthermore, there is evidence tet results of the municipal elections are
influenced by entirely local concerns (such as legulation, which is quite important) but

also by the regional/national popularity of theumbent party/parties at the time of the
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electiort’. Local elections in Spain can to some extent e s&s by-elections for regional
and general elections. This correlation betweenatigregate popularity of a party and the
fate of an incumbent of this party at a local etecis a key idea in the construction of the

instruments we use below.

Land regulation.Land use regulations in Spain adhere to an extgemé&trventionist and
highly rigid system (Riera, 1991, 2000). A key @dweristic is that, although an individual
might own the land, the government is empowerecbtdrol and implement all processes of
urban development. Landowners are not permittedeteelop their land without the prior
agreement of the local administration. It is noh@y that they need a building license
(which is in most cases automatically granted)oleefreaching this step, the government
must have declared the land ‘developable’ and ddfmost precisely the conditions for such
development. The main tool employed by the govenini@ doing this is its urban plan.
Town planning in Spain is essentially therefore anitipal responsibility, but as there are
more than 8,000 municipalities nationwide, the eysis highly fragmented (as in the US).
However, the powers are partly shared with regigoakernments. Thus while the municipal-
lities define the plan and control its implemerdati the regional government must first
accept the plan and ensure that all legal regulatare adhered to. Other responsibilities of
the regional government include the design of sumuaicipal plans and the declaration of
certain areas as protected zones. Yet, in pradtieeyse of regional power to restrict local
land use policies has been quite infrequent (R29&0).

Municipalities draw up a ‘General Plan’, which pites a three-way land classification:
built-up land developable landthe areas of the community where future developne
allowed), anchon-developable landthe rest of the territory - agrarian and oth&zs) where
the development process is strictly prohibited|east until a new plan is approved). The
existence of a ‘development border’, a line betwpkmns of land on which developers are
allowed to build and plots where development isneah) is a key feature of Spain’s land
regulation system. In periods of high demand tlusdér creates a rent differential which
might fuel the bribes developers are willing to payocal politicians in exchange for shifting
this border to their advantage. This mechanismel epresented by the theoretical model
presented in the previous section. A further featfrthis border is that once it has been fixed
it is very difficult to remove. The reason for tlésthat the establishment of the border creates
certain rights for the landowners, and the only waghange these would be for the govern-
ment to acquire the land, a transaction that idlftighfrequent in Spain. This means that

while the amount of developable land will eithecrease from one period to the next or

19See Bosch and Solé-Ollé (2007) for evidence onréhative effect of local and regional/nationaluigs in
Spanish local elections. The conclusion of thisgpap that both types of factors do matter.
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remain unaltered, it will not decrease, as is comdd by our data. Logically, the ‘General
Plan’ includes very detailed regulations regardimmany other aspects: land zoning (residen-
tial, commercial, industrial), the maximum floordoea ratio for each plot, the reservation of
land for streets, green spaces and public fagliteec. While it would be of great interest to
analyze these other regulatory dimensions, thexenardata available to measure them. It
should be stressed, however, that most developmespain in these years has been really
quite spars&, and that many of the recent stories about thkidnte wielded by the
developer lobbies refer to their obtaining huge am® of land for development (see, e.g.,
Martin Mateo, 2007). Anecdotal evidence on polins bribed in ex-change for amendments
in the plan that allow for more building also abdsirfFundacion Alternativas, 2007).

In theory, the ‘General Plan’ has a duration ofheigears, but the land classification
can be quite readily modified by a majority votetlre municipal council. The amendment
plan, known as a ‘Partial Plan’, is also a leghityding document. A number of participation
and transparency requirements apply to facilitatetsy by the residents, who can seek to
change the document if they so wish. These reqeinésrare stricter in the case of the initial
introduction of the ‘General Plan’, but here thansparency of the system is very much
dependent on the will of local politicians (andstis also probably influenced by the degree
of political competition they face). To implemehetplan politicians can resort to a variety of
means to introduce the desired amendments, witthmsie changes having to come under
much scrutiny from residents or the media. Thithes case, for example, of the contractual
arrangements made between local governments arelogevs (the so-calledCbnvenios
Urbanisticos), which are permitted under Spanish law. Suchrectg might modify the
urban status of a land plot, its floor-to-areaaatir renegotiate the terms of developers’ pay-
ments to the city budget. A recent report iderdifileese contracts as the main means for faci-
litating today’s developer lobbies’ disproportioa@fluence (Fundacion Alternativas, 2007).

3.2 Empirical approach

The equation we run to estimate the effect of alitcompetition on land supply is based on

expression (8), and can be written as:
%AUrban Land, = a,%Vote Margin +

a,%Vacant Langle + 03Zio + Zkaaxfc + asWio + it (16)

where the empirical counterpart af, is precisely the additional amount of new land
assigned for development during the term-of-offiee study (betweetD andt4), computed

as a ratio over the previous built-up land area¥ban Land, and political competition is

" This is what data from th@orine Land Coveproject suggest (Ministerio de Fomento, 2006, adse Hortas
and Solé-Ollé, 2010).
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measured by the incumbent’s margin of vote at tilewing election (%ote Margin. We

provide more details as to why we adopt these bsaand how we compute them below.

In the equation we control for the following varied (see data sources in Table 1):

(i)

(ii)

(iii)

The previous percent of land assigned for developmdiich remains vacant at the
beginning of the period (itD) as a proportion of previous built-up land\&eant Land
t0), as our theoretically-derived equation suggel$tss necessary to control for this
variable because if there remains much land foldimg, there will be no immediate
need to alter regulations assigning more land éwetbpment. Similarly, if there is no
vacant land at all, there will be considerable gues to release more land for develop-
ment in order to accommodate possible future dempaessures.

A basic set of control variabled measuring the main traits that account for recent
urban growth in Spain, and which include tieban, Suburband Beachdummied?

The European Environmental Agency (2006) notes thast of the recent housing
growth in Spain has been concentrated in theseglan we expect them to capture a
large share of the spatial variation in the inceeéwecast in housing demand (i.e.
E(Adi/do)). The set also includes total land area undejuhgdiction of the municipal-
lity (i.e. including build up, vacant, and openddnLand areaas is suggested by the
model (recallL in expression 1), and since this represents amoob®wconstraint on
urban growth and explains a considerable propoudfarmrban land growth in the period.

A full set of local area dummidg, including bothprovincial fixed effects andirban
areafixed effects. These effects are included becausesize of the ‘demand increase’
(i.e. E(Adi/do)) depends to a great extent on certain geograpinées (e.g. the weather,
proximity to the coast, regional regulatory framekyandustry mix, major infrastruc-
ture such as ports or airports) which are commamuaicipalities located near to each
other. We use 50 provincial and 109 urban area desirSpanish provinces are
geographical units, whose primary purpose is tgesas electoral districts for national
and regional elections. Urban areas are as defiyethe AUDES project, and have
been drawn up using sophisticated geographicari{see Table 1). The effects of the
urban area and province can be introduced simuteshg in the equation; in this case,
the provincial dummies control for the similaritiestween the municipalities located in

the non-urban portion of a province. In any casejsaverified in the results section

12\We also ran the equation with a more detailed lggoin which we differentiated between big and Bma
urban areadyrban x Big, Suburbx Big, Urban x Small Suburbx Smal), taking into account the distance from
the central city $uburb x Distancg, and using a tourist resort dummy in additionthe beach variable
(Tourisn). These results are not shown here since theyoti@ad enhance the model's explanatory capacity
very much.
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(iv)

below, the provincial dummies are never jointhytistecally significant, while the urban
dummies are, and provide a good explanation faatrans in local land.

A set of additional control variable$y, measuring either the size of the demand
increase (i.eE(Adi/do)) or the ‘disamentity effects of growth’ (i.8). This set includes:
(a) Exogenous measures of local demographic andogmpnt shocks: %aged25-40,
which measures the number of potential new famdiethe beginning of the period, %
immigrants (i.e. those arrived during the period, expressedmof residents at the
beginning of the periodj, % employed in industryand % employed in the top-
industriesin the region (see Moretti, 2009); (b) Variablhattaccount for the amenity
and productivity factors deemed important for lamaidecisions (i.e. aamenity index,
and a measure obad accessibility*; (c) Variables more closely related to a resident’
preferences for development (i.e. &, but also arguably correlated to ‘demand
pressures’ (i.e. d%6sommuters % home-ownergsleft go-vernment dummy, %jraduate

% unemployedpopulation sizeand per capita incomg

Some of the variables in this group are cited ie fiherature discussing
preferences for growth controls. This is the caB&oohomeownersa group who
supposedly prefer less development than is the chsenters, who also suffer the
population externality but who have to pay the kighents caused by the restricted
supply of land (Fischel, 1985 and 2001; Brueck®®89). Higher income communities
supposedly oppose development too, as more affigsndents will seek to keep the
poor from moving into town (Mieszkowski and Mill4993; Downs, 1999). Some
authors also suggest that places with higher ptmper of commuters prefer less
development, their residents not being concerneth wiis question as they work
elsewhere (Fischel, 1985 and 2001). However, thas@bles also probably correlate
with ‘demand pressures’ and so it would be veryidlift to interpret the results as
being indicative that these theoretical predictians fulfilled. Thus, we shall abstain
from doing this, and use these variables for timeespurpose as the others in this group:
namely to determine how stable the estimates amnvdontrolling for a full list of
possible determinants of local land supply. Thé laicstability of the estimates in the
OLS case will be proof of serious omitted variahbikes, while stability of the IV estima-
tes will offer additional evidence as to the valddf our instruments (see next section).

3 To avoid concerns of endogeneity, this variableoisiputed as the sum of the growth rate of new granits
arriving from different countries to the provincaultiplied by the share of each country in the mipatty’s
immigration figures at the beginning of the period.

4 We might have measured ‘demand pressures’ morecthlir For example, the equation could have
incorporated growth in population, employment orimtome. However, the chances are high that these
variables are endogenous: a higher supply of laatithtes population, employment and income growth
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However, to obtain evidence about the role of thesference variables, and to acquire
additional validation for our model, we also estienaquation (16) for several sub-samples.
Recall that the coefficient of the electoral contpet variable ¢ in expression (15) is
a, =-00pu (20 +1) . This suggests that the effect of political contjmet becomes more
marked as the ‘disamenity effect of growi’ increases. To analyze this possibility, we
divide the sample according to the values of véembxpected to be correlated wih

(i) We repeat the estimation for ttf&uburl City, Non-urbanand Beach sub-samples.
Fischel (1985) suggests that development will beenconstrained by regulations in the
suburbs than in other places, because residentge thee less concerned with
employment opportunities (since they work outside town). Our data on the %
commutersallows us to analyze this effect directly by divigithe sample into towns
with high and low values of this variable. We ird#uBeach cities as a separate
category in our analysis, given that growth hasceotrated there in the Spanish case
and that, on occasions, the debate regarding tlesl ne limit development is
particularly intense in such places, involvingtadaes controversial questions related to
the convenience or otherwise of preserving enviremally valuable areas (e.g. wild
beaches, see European Environmental Agency, 2006).

(i) We also estimate the equation for samples of highlaw % homeownerswhich is
another variable identified in the literature agtas a possible restraint on development.
In our model, homeowners are interested in restrgidevelopment in order to avoid
the population externality, while renters (althoupky also suffer this externality) do

not want to pay the higher rents that the lowepsupf land would result in.

(i) We provide results for the sub-samples of townedyLeft vs. Right governments.
Governments with an ideology that is left of centat least in Spain - can be expected
to show greater concern for the environment antavor compact development, thus
tending to place more restrictions on the supplyiamid. This suggests that tlde
coefficient will be higher in such cases and soweild expect a more marked res-
ponse by the left to a change in the margin ofvibte. This will also allows us to test
the alternative prediction (related to a model aftisgan competition) which states that
increased political competition should reduce dewelent for right parties but increase
it for the left ones.

As we show in the empirical section below, the sl of the sample has no marked effects
on either the explanatory capacity of the modehervalidity of the instruments. However,

these results should be interpreted with careedimey only inform us about the sensitivity of
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each variable and the measure of political compatityet our analysis still does not reveal
anything about the overall effect of these variatde land supply.

3.3. Sample and data

Sample Equation (16) is estimated using data from a sarapP,034 Spanish municipalities
for the period 2003-07, which covers exactly omentef-office. Although our land use data
are available on a yearly basis, we have decideohétyze the full period as a cross-section
only. The dependent variable is, therefore, thesiase in developable land between 2003 and
2007, and the control variables refer to the y&#y32or earlier (most being taken from the
2001 Census). There are several reasons for tbhisechFirst, the main variable of interest,
%Vote margin can only be measured once, which is when anietetakes place. This
means that there is no real statistical gain toriagle in using yearly data. Second, the
dependent variable does not change every yearjapalde land only changes when a new
urban plan is passed, and this is a fairly rareioeace, happening more frequently when the
real estate sector is booming. The percent of njpadites presenting positive increases in
the amount of developable land is around 20%. fbiwber is around 75% during the full
2003-07 term-of-office. Thus, by aggregating theadaver the term we reduce the number of
censored observations considerably in our sample.

The eventual sample of 2,034 municipalities caeXy@ained by data availability. Spain,
has about 8,000 municipalities, but most of thera amall. The database providing
information on land use categories covers the whbkgpain, but most of the other databases
used are restricted to municipalities with over0D,0nhabitants, which means the smallest
municipalities have been eliminated from our sample have also eliminated from our
sample those municipalities for which we eithek&t political data or for which the data
was not reliable. Eventually, we were restrictedatsample of 2,034 municipalities. We
believe this sample to be representative of thepfypulation because by far the vast majority
of large municipalities (those with more than 5,066idents) are included. Furthermore, we
ran a number of checks on the smaller municipaliied found that the average values for
many of the variables (those for which we have eslfor the full population) do not differ
greatly from the overall average. The period aredyis also a highly interesting one because,
as discussed at the outset to this paper, urbaamsign was very high with the boom in real
estate recording peak figures during these yeaste that the prediction made by our model
regarding the effect of political competition omiglds in periods when demand pressures are

> For example, although we include theft dummy as a control variable in the equation, #wuits derived
from it will not be entirely reliable, since it iglmost certainly correlated with many other factd®soper
identification of the effect of ideology on landpgly would require a different method (e.g. ‘regies
discontinuity’ as in Gyourkeet al, 2009). Here, we cannot claim to be doing thigher we seek to show
whether the sensitivity of land policy to politicadmpetition differs between governments controbgdgarties
of differing ideology.
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expected to be high If demand pressures are low, the vacant landlis @ accommodate
them and new land assigned for development is zegardless of the levels of political
competition. The period 1996-2002, which covers first stages of the boom, would also
have made an interesting study but, unfortunateé/,do not have information for many of
the variables in these years.

[Table 1 about hefe

Land use dataThe data used to measure the amount of develofaiieare taken from the
Spanish property assessment agemiyetcion General del Catastyaand are derived as a
by-product of the assessment process that thiscggemdertakes on all properties in the
country. Although the values of properties are aelgssessed from time to time, up-dates in
the traits of each property (and, hence, its diaasion as developed, developable but vacant,
or non-developable) is conducted yearly. The végialsed to measure developable land has
been constructed as the summation of built-up acdmnt land areas\fperficie edificadand
superficie de solargsThis is the only statistical source of data e¢owgthe whole of Spain
that can be used to measure the land use catefongleveloped land plots. For example, the
very rich data provided by th€orine Land Covelproject (Ministerio de Fomento, 2006)
could not be used in our case because it only mesisthat can be seen (already developed
land) but not what has been approved by the locaégnment but does not yet physically
exist (land allowed to be developed). Recall thatwelieve the variable we use to be the

most interesting because it reflects the main leseldecision taken by local governments.

% Vote margin The proportion of swing voteg is usually proxied in the literature by the
incumbent’s vote margin (Johansson, 2003; Besteal, 2006; Svaleryd and Vlachos, 2009;
Fiva, 2009). The intuition behind this is thatthé vote density function is single-peaked and
symmetric, then increasing the vote margin alwagaums a decrease in the density of votes
(i.e. in the proportion of swing voters). In reattings, however, this might only hold appro-
ximately, meaning that the measure is prone to sorement errdf which, nevertheless,
could be attenuated by the use of Instrumentalaées methods, which only a few of the
above cited papers apply (Svaleryd and Vlachos92Bi¥a, 2009). Another important point
involves deciding which election to use to compihie %/ote margin the previous election
(Johansson, 2003; Besley al, 2006) or the upcoming one (Svaleryd and Vlaclke€9;

16 Remember thah %, 2 0 and that foA X; to be positive (see expression 15) the size obipected demand
increase should exceed a certain thresheid,/dg)>-(a1/ a3)W - (ol az) vy,

' This explains why some authors have proposed astign the vote density function for each of the
jurisdictions using survey data and then computitegdensity at the cut-point (Dalhberg and Johans2002).
One problem with this approach is that the datadleedo estimate a different vote density function éach
jurisdiction are rarely available, and certainlyt im0 a database containing more than 2,000 muritigmg At
this point, it is interesting to note that Svalegtl Vlachos (2009) find similar results regarding impact of
political competition on political rents in Swedevhen using either of the two measures: vote maagin
estimated cut-point density (using the previousregtes by Dalhberg and Johansson, 2002).
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Fiva, 2009). Although the use of theVidie marginin the previous election is usually
intended to minimize endogeneity problems, somhasthave suggested that this might not
be the case (Larcinese al, 2007}%. Another problem with using previous election tesis
that they might not actually be very informative situations of vote volatility, since
incumbents will probably have the forthcoming elaas$ in mind when introducing the plan.

Using the margin of the vote recorded in the upcgnelections might increase the
informational content of the variable but it isal#ely to generate endogeneity problems. If
expanding the amount of developable land reducesefwvotes, then the OLS estimates of
vote margin will be clearly negatively biased. Téfere, the only way to overcome this
problem is to find a good instrument for the votargin. Given our confidence in our
instruments, we have decided to follow Fiva (20@%J Svaleryd and Vlachos (2009) and use
the vote margin in the upcoming local election®gthof 2007) and estimate the equation by
instrumental variables. The margin of the vote lteen computed as the absolute value of the
difference between the % of votes of the local mbant party/parties and 50%. However,
knowing that we might have opted for another sohuytin the robustness checks we also dis-
cuss how the results of the estimation are affesfieen using the lagged vote margin. In the
end, we find both variables yield similar resutisce they have been properly instrumented.

3.4 Econometrics

The two main econometric problems that need todadt avith in the estimation of equation
(16) are the endogeneity of the/ie marginand the fact that, in a non-negligible proportion
of municipalities, developable land has not grown the period analyzed.

Instruments.The instruments for the Wote marginshould be both relevant (i.e. able to
explain a considerable proportion of variation lre ©©4/ote margin and exogenous (i.e.,
correlated with the increase in developable lanty dhrough its effects on the Yote
margin). We use two instruments that we believe to fulfibth conditions. The first, %
historical margin is a vote margin computed using an incumbenttes/at the 2007 local
elections as predicted by the votes obtained bystHrae party or coalition in the 1977
national legislative elections. To create this nmstent, first, we compute the local incum-
bent’'s municipal vote share at the 1977 nationattens, which we refer to as the %
historical voteshare (see Table 1 for details). Second, we esimdivariate relationship

between the incumbent’s vote share at the 2007 &eations (%anunicipal voteshare) and

18 An example should serve to illustrate the posditides generated by the use of this variable. Inmgiters
vote prospectively, taking into account partiessifions regarding future development plans. If votdislike

development (as has been hypothesized in our teamlrenodel), then a more expansive plan will reguithe

incumbent losing some votes. If politicians remaire to their promises, then they will implemerd filan once
in office. This means that vote outcomes in onetida are affected by developments in the followtegm

because more development occurs when the incunplbentises to undertake it, and these promises witleh
some effect on the vote.
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the %historical voteshare. Figure 1 shows this bivariate relationstiip;OLS estimates are
presented at the bottom of the figure. Third, we tis regression to compute a predicted
vote share for the 2007 local elections, and thaistorical margininstrument is then the

absolute value of the difference between thisdittete figure and 5093

[ Figures 1 and 2 about hgre

This instrument is similar to that adopted by Smaleand Vlachos (2009) for the
Swedish case and should be interpreted as the Itz % vote margin that the incumbent
party/parties in the local government at the 20@¢tmns would face if their votes depended
only on ideological considerations, which histollicaan be considered as being quite stable.
As shown at the bottom of Figure 1, persistentigamship can account for the geographi-
cally distinct patterns of voting in Spain, refiact in all likelihood differences in cultural
and historical experiences across the country. pérsistence in the ideological vote would
seem to be considerable. For example, it is a deoted fact that the provinces in which the
left won more votes at the first democratic elatdideld in 1977 were those in which the
left-wing coalition was most successful in the &tats held prior to Franco’s dictatorship, in
the 1930%. Note, however, that we are using the resulthefriational legislative elections
in 1977 to forecast those of the municipal election2007. But even in this case the correla-
tion is higl?, due to the fact that in Spain municipal electiomsk partly as by-elections for
the forthcoming national ones (held two years )ateBo, it seems that our instrument based
on the historical partisan vote do serve to foreaatual vote margins. In the results section
we present the first-stage regression and testtthagth of the instrument more forméafly

But can this instrument be considered exogenous?hi®to be the case, the (condi-
tional) covariance betweentistorical marginand & should be zero. The main threat to this

9 Note that it would not be entirely appropriateuse the vote share directly as an instrument,ehsan being
that in some municipalities incumbents got officéhwless than 50% of the vote (i.e. they are miwori
governments), and so theWdte marginvariable (being build as abs(%vote share — 50%0)Ww both munici-
palities close but above and below the 50% threshHaébwever, we have repeated the exercise usingdte
share instruments, and they also do a good jolbabiy because the sample is dominated by the npatitiés
where incumbents gained office with more than 5% e vote. Complete results available upon request

2 For example, the coefficient of correlation betwetbe left vote share at the 1977 and 1936 national
legislative elections at the provincial level i§89 (p-value=0.006). The correlation between tfftevizte shares
at the 2008 and 1977 national legislative electignslightly lower, but still statistically signdant: 0.531 (p-
value=0.041) (data from the Ministerio del Intersovd Carrerast al.,2005).

2L |n this case, the correlation coefficient is 0.46ith a p-value of 0.007.

22 The correlation between vote shares in these tamsecutive elections is very high (the coefficiefit
correlation between left votes shares in the 200iicipal and 2008 general elections is 0.701(jp+ea0.006).
% Another concern with this instrument is relatedtsoability to forecast actual vote margins intbtaw and
high development areas. For example, it could Qaet that in places growing more there are morevegers
and so past vote is a worse predictor. But evéimsfwas the case, the IV coefficient is informatibeing the
average treatment effect for individuals whosetimemt status is influenced by changes in the exagemstru-
ment (see Imbens and Angrist, 1994). However, we fan the regression between past and actual votes
an interaction between past votes and a high grauthmy variable and this interaction term is noinge
statistically significant. The first-stage regresshas also been run with this interaction, with $hhme results. It
seems, therefore, that the persistence of loc&y pating in Spain is not restricted only to lowegrth places.
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assumption is the fact that it is very difficuls ave explained above, to control for the
increase in demand (i.&(Adi/dy)). Despite all our efforts, the error term mighill e
picking some omitted demand pressures. Our instnticeuld not be considered appropriate
if these demand pressures were correlated over(timaf the municipalities booming in the
last decade were also those booming in the 70s)samdiltaneously, political competition
was low in these municipalities at that time. Letexamine the first of these two conditions.
Note from Figure 3 — which shows the evolution jma®'s housing market since 1965
that the housing market differed markedly in the tine periods, enjoying a boom in 2004-
07 and suffering a bust in 1974-77. For this reasenexpect the correlation in demand
pressures across Spain between the two periods kmab This might happen because there
are places (e.g. coastal municipalities) that wmalv a higher (relative) growth in construc-
tion only during boom periods. This is ultimategstable: the correlation between provincial
housing stock growth (the same variable as thad usé-igure 1) in the two periods of the
analysis is just 0.174 (p-value=0.217), and theetation between boom and bust periods in
the 70s and in the 90s is also low and not steiyi significant®. These numbers contrast
with the correlation between the periods of boohg toefficients now being high and
statistically significarf’. So, we are able to argue that our instrumenkdégenous because
the housing market conditions in the two periods \ary different, while at the same time

(as we have explained below) there is some coiwelat voting patterns.

Let us now turn to examine the second condition. &¥eect that this too should be
close to zero. The reason is that the causal sekttip identified by our theoretical model -
increasing land supply with the incumbent’s risuage share - should not be present in 1977.
Note that this election was the first to be hel@&pain after the reestablishment of democracy.
At that moment, voters tended to vote accordinghtav they believed the democratic
transition should be handled, either by breakinghmgletely with the old system (i.e.,
rejecting the monarchy) or by reaching an agreematit the elite members of the old
system (e.g. Colomer, 1995b). Right-wing partiethve national electoral base favored a
smooth transition, while left-wing and right-winggionalist parties were, to varying degrees,
more in favor of the other solution. Moreover, logavernments at that time remained
administrative agencies of the central governmedtlacal mayors were appointed officials
(the first democratic local elections were not hefdil 1979), so policy decisions (including
those concerning land use regulations) were naddddocally. However, it might be that

2 Five different periods are evident: boom up ub$iV4, period of sustained bust following the fatcrisis in
1974 until 1985, short boom period up to 1991, shost until 1995, and finally the long boom perfoaim that
year until its abrupt curtailment in 2007 (not simo@n graph).

% The correlation coefficients between periods d1@89-74 & 1974-77: 0.151 (p-value=0.281), 2004-07 &
1991-95: 0.174 (p-value=0.217).

% n this case the correlation coefficients betweeniods are: 2004-07 & 2000-04: 0.541 (p-value=0)p0
2004-07 & 1969-74: 0.456 (p-value=0.000).
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despite there being no causal relationship betwkertwo variables, they were correlated
empirically (e.g. if places experiencing less ghiowat that time were also less competitive
politically). To verify this possibility we have oelated the provincial left vote share and
provincial vote margin in 1977 with housing growth1974-77. These correlations are found
to be very small and non-significant, suggestirg tiolitical traits were not correlated with
demand pressures circa 1877

The second instrument is a vote margin computedgusie incumbents’ votes at the
2007 local elections as predicted by the votesiobtdaby the same (or similar) party at the
national legislative elections of 2008 at the pnaial level. To create this instrument we
compute the vote share that the local incumbergityfparties would obtain at the national
legislative elections of 2008 if the vote sharesath party was the same as that obtained at
the provincial level, referred to as the@ovincial voteshare. Again, we run a regression
between the 9municipal voteshare and the %brovincial voteshare, and use this regression
to compute a predicted vote share for the 2007 keleations. Finally, we compute the pre-
dicted vote margin as the absolute value of thiemihce between 50% and the fitted value.

A similar strategy is also used both by Fiva (208089 Svaleryd and Vlachos (2009).
The idea underlying this instrument is that theevat the local election is partly determined
by local considerations and partly by voters’ iaggtal preferences for a given party. There
is evidence that this is indeed the case in mauoytcies and especially in Spain (Bosch and
Solé-0llé, 2007), where the results of local eteddiare used to test the real strength of the
incumbent and the opposition at higher tiers ofceff We have already shown how similar
these two electoral results are. What then aboogeneity? To fulfill this requirement,
demand increases at the municipal level shouldedaorrelated with increases at the provin-
cial level. Although many empirical analyses haleven that housing construction is spa-
tially correlated, they also show that this cortielashows spatial decay (Can, 1992). So, it is
not clear that this correlation will make itselfpgpent when considering a regional level of
aggregation. In order to check if this is or noprablem in our case, we have computed
Moran’s | (Moran, 1950) for the % increase in buift area at the municipal level during the
period of analysis using several weights matridé® analysis suggests that spatial correla-
tion in housing construction occurs mainly at cldsgances and within urban areas, but not
between municipalities belonging to the same malitiunit (province) but to a different
economic one (urban aréd) So, we have decided to compute our instrumemtgugie

“These two correlation coefficients are 0.045 (psgaD.720) and -0.056 (p-value= 0.691).

% The weights matrices are: (i) first order contiguidefined as being closer than 20 Km, (ii) seconder
contiguity, between 20 and 40 Km, (iii) third ordeontiguity, between 40 and 60 Km, (iv) fourth arde
contiguity, more than 60 Km, (v) first order contity, defined as belonging to the same provincg,gecond
order contiguity defined as belonging to adjacewnwinces, (vii) first order contiguity, defined bslonging to
the same urban area, and (viii) second order aaibfigefined as belonging to the province but mothte same
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aggregate provincial results and discuss in theswiess checks the results when using only
the vote numbers of municipalities in the provibee in a different urban area.

Censoring.The other problem we might need to deal with is féoa that our dependent
variable is censored. In 545 municipalities (ou@f34) the local government did not increa-
se the amount of developable land during the 20086€m-of-office. It is unclear that this
would affect dramatically the conclusions obtairiemim plain IV estimation. In any case,
after the OLS and IV tables, we will also repogults form the estimation of an Vebit
model, which simultaneously takes into accountcresoring and the endogeneity problems.
This censoring also suggests that it might be ohesonterest to analyze separately the
discrete decision to undertake or not a reformhefurban plan. With this purpose in mind,
we also report estimates from an PYebit model, where the dependent variable is the
dummy |@QUrban Land .10 >0), which is equal to 1 if there has been a pasitncrease in
the amount of urban land and O otherwise.

4. Reaults

Tables 2 to 6 show the results of the estimatioaxpiression (16). Tables 2 and 3 show the
Ordinary Least Squares (OLS) and Instrumental Béegm(IV) estimates. Column (i) in each
table shows the results when controlling for theam of vacant land only. Column (ii) adds
the basic set of demand controls (Igban, SuburbandBeachdummies, and.and areg.
Columns (iii) and (iv) add the provincial and urbarea fixed effects to the equation,
respectively, and column (v) extends the controlteenclude variables that proxy demand
pressures and/or the disamenity effects of growgh, ¢oemployed in industry¥o employed

in the top5 industries amenity indextoad accessibility % commuters% homeownerdetft,

% graduate % unemployegdpopulation sizeandper capita incompe The remaining columns
show the results obtained with combinations ofébeve controls. Table 4 shows the results
when taking into account the censoring of the ddpehvariable. We estimate a Tobit and a
Probit equation, both by Maximum Likelihood (colusnf) and (ii)) and by IV (columns (iii)
and (iv)). The Tobit includes the complete set ofteols, but not the provincial and urban
area fixed effects (since they where not statiyicagnificant in this case), and the Probit
includes all the controls plus the urban area fieffécts. Table 5 presents the results of
several robustness checks. Finally, Table 6 estisnidte equation for several sub-samples to
determine whether the effect of political competitis higher or not in municipalities where
the disamenity effects of growth are supposedlgnster. We present results by: type of
municipality Suburh City, Non-Urban& Beachdummies, see Table 1), @dmmuterghigh
and low) and %homeownerghigh and low), and ideology éft, Righ.

urban area. The Moran’s | (and p-value) for theéghtecases are: (i) 0.407, (i) 0.170, (iii) 0.0, 0.020, (v)
0.072, (vi) 0.001, (vii) 0.134, and (viii) 0.034.

24



OLS results.The first column in Table 1 shows a positive aratistically significant effect
of local political competition on the amount of ¢athat local governments put in the market
(i.e., declare as developable) during a term-ateff The point estimate suggests that
increasing the margin of victory by 1% (i.e., mayiftom 50% to 51% of the vote) would
have led to a growth in developable land of 0.928%mts during the period 2003-07 (when
compared to the previous area of built up landhetown). Thus, an increase of one standard
deviation in the vote margin (8.22%) would haveuhesl in an increase of a 7% of the
standard deviation of developable land growth. Hmwgethe results obtained when including
the various control groups cast some doubts ordheity of this conclusion. Point estimates
fall by half when we include the basic set of colstrand by two thirds when we include the
fixed effects (provincial or urban area) or the iiddal controls. In three instances: with
provincial dummies, with additional controls, omsiltaneously with both at the same time,
the coefficient is not statistically significant iris significant solely at the 10% level. It is
true, however, that provincial dummies (columng,(ivi) and (viii)) are not statistically
significant and that additional controls are sigmiht but both the p-values and explanatory
capacity (in terms of & are quite lo’. Additionally (but for reasons of space not in&dd

in the table), a few of the coefficients of thesleliional controls are statistically significant
individually, albeit at the 90% lev® Ultimately, the instability of the coefficientsiggests
that OLS are affected by omitted variable bias,esult that seems plausible given the
difficulty of measuring demand shocks appropriately

[Insert Table P

Moreover, the addition of different types of cotérdoes not seem to lead to a reduc-
tion in the magnitude of the other type of biagnely that derived from the endogeneity of
the margin of the vote. If the increase in develdpdand has such a detrimental impact on
voting prospects (as expression (9) suggests),leeshould expect the OLS coefficients to
be biased negatively, the true coefficients beiigpdr than those reported in Table 1. Note
that the addition of controls reduces the sizehef OLS coefficient, suggesting an upward

bias, which does not therefore help to reducehllgpdthetical) endogeneity bias.

IV results.Table 3 shows the IV estimates of the same equatilime instruments used here
are as described in section 4.2:historical vote margirand %provincial vote marginThe

% Note that the main controls {#acant land,Land area and Urban, Suburband Beachdummies) explain a
sizeable proportion of the variation in the inceeasdevelopable land, with thé Rimping from 10% to around
40%; the inclusion of urban area dummies addstadud%.

%096 commutersand %homeownersare statistically significant at the 90% level atidplay a negative sign,
which is consistent with the interpretation of thesriables as proxying the disamenity effects mfngh.
However, as explained in section 4.2, given théadity of disentangling these effects from demamessures,
any attempt at interpreting these results wouldnia@propriate. The remaining variables are notsiteally
significant individually, although appropriate st rule out (just) their elimination from the etjom.
Complete results are available upon request.
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top panel shows the first-stage results. Note thwh instruments have a positive and
significant effect on the %ote margin The bottom of the panel includes the partial F-
statistic and the Craig-Donald minimum eigenvalustdistic for the first stage. The first
statistic presents a value that is much higher ttanwhich is the ‘rule-of-thumb’ used in the
literature (Staiger and Stock, 1997)suggesting that the instruments are able to &xpla
sizeable portion of the variation in the margintloé vote. A more precise test is the Craig-
Donald F-statistic, which in any case corrobordhes validity of the instrument, since the
statistic is in all cases much higher than theeslabulated at a 5% maximal IV relative bias
(Stock and Yogo, 2002). This result holds for a# specifications, and is therefore robust to
the inclusion of the different sets of controls¢luding provincial and urban area fixed
effects. Note also that both instruments are releuaall equations, so our conclusions are
not driven by just one of them.

[Insert Table B

The bottom panel shows the second stage resulesHElnsen-J test, at the bottom of
the panel, suggests that the instruments are welated with the error term, with p-values
ranging from 0.3 to 0.7, and which are high enofaglus to be confident of the power of this
test. As for the results, two findings are wortghiighting. First, the vote margin coefficient
is now around 2%, which means that the estimatéettedf political competition on the
provision of developable land is twice that of tasgest OLS estimates reported in Table 1:
an increase in one standard deviation in the vateyim generates an increase in the amount
of developable land of around 17% of the standadadion in the growth of developable
land during the period analyzed. Second, the estineoefficient is fairly stable across spe-
cifications, not being affected by the inclusiontioé different sets of controls. This constitu-
tes an additional check on the validity of the rmstents (see Altonjet al, 2005, and
Dalhberget al, 2009). Finally, it could be instructive to comgadhe magnitude of the OLS
and IV results. Note that the IV results suggeat the OLS coefficients are downward bia-

sed. This is consistent with our theory, which asssithat land development detracts votes.

Tobit & Probit results.One possible problem of the results presented upisojuncture is
that they do not take into account the censoredireabf the dependent variable.
Approximately a quarter of the municipalities inr@ample did not increase the amount of
developable land made available during the perimalyaed. In these cases the dependent
variable is just zero. To deal with this problem egtimate a Tobit model both by Maximum

31 To account for the fact that one of the instruragprovincial vote margin) draws on data aggregatetthe
provincial level (i.e., the provincial vote shafsthe different parties), albeit combined with #etual compo-
sition of the local government, we cluster standawrdrs at the provincial level in the specificasahat do not
use provincial fixed effects, a fact that is alaketn into account in the computation of the fitaige statistics.
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Likelihood (ML), to deal specifically with the zexensoring problem, and by Instrumental
Variables to take into account the endogeneityhefuwote margin variable. We also analyze
by means of a Probit the decision to amend the, pteneasing the amount of developable
land; the dependent variable is a dummy equal ®ibthe increase in developable land is
positive and zero if not.

[Insert Table §

The first two columns in Table 3 show the Tobitules when including both the basic
and the additional sets of controls. Neither thevprcial nor the urban area dummies are
included, since they are not jointly significanhelvote margin coefficients are statistically
significant at the 99% level in both cases, Toblt-Bhd IV-Tobit, and are higher than their
OLS and IV counterparts, as expected. Columnsdii (iv) show the Probit results when
including all the controls plus the urban area duesmin both cases, Probit and IV-Probit,
the vote margin is statistically significant at ©@% level. Also here, the IV coefficient is
higher than that of the standard Probit. We carclcole, therefore, that stiffer electoral
competition reduces the probability that a locategament will undertake a reform of the

plan and thereby increase the amount of developahéé

Robustness check¥able 5 presents the results obtained when estimakie urban land
growth equation with different instruments and whadopting a different method for
computing our political competition variable. Thiesf two columns present the results
obtained when using just one instrument, eithehtb®rical or the provincial. The IV results
remain basically unaltered. The provincial instraime weaker than the historical instrument
(although it also passes the weak instrument tesid)the estimated coefficients are almost
identical, suggesting that both instruments areaddexogenous. The following two columns
replace the provincial instrument with a similastrmment that uses the votes obtained in the
municipalities of the province but not in the samnlean area. Remember that there was some
concern about the possibility that housing consimacwas spatially correlated; we argued
that this spatial correlation would be strongesladrt distances (i.e. within the same urban
area) and that, given the greater size of the poavit might well be the case that this
problem does not emerge when using provincial gotinmbers. The results presented in
Table 5 suggest that this might indeed be the seme they are virtually the same in both
instances. The last four columns repeat the arsalydi replacing the vote margin computed
on the basis of the 2007 local election resultéawitagged vote margin, computed using the
2003 results. The OLS results are now much higiher ¢orresponding coefficient in Table 2

321t is worth noting that, contrary to results witfie other specifications, here most of the addifiarontrol

variables are statistically significant. Specifigaincreasing %commutersand %homeownerdas a negative
and statistically significant effect (at the 95%d§ on the probability of modifying the plan. Netreless, any
interpretation of these results is, as in the pnevicases, hindered by the difficulty of contrglifor demand
shocks. Complete results are available upon request
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was 0.331), but the IV results, using the two unsients together or separately, are quite
similar, with the point estimates also being quitese to two. These results, together with
that of Hansen'’s J test, suggest that the instrtsrae exogenous. Note, however, that in this
case the instruments have problems in passing dag wstrument tests (at least at the level
of stringency set previously) and that the estisate also less precise. Overall, the lagged
definition of the vote margin also seems to worklwtbee OLS bias seems to be lower, and
with our instruments, while results are not as gasthefore, they do not differ dramatically.

[Insert Table b

Heterogeneous effect$able 6 explores the effect of electoral competitio various sub-
samples of municipalities in order to determine thke this effect is indeed stronger in
municipalities where the disamenity effects of giiowthed coefficient - are stronger. Recall
that this parameter is part of thhe parameter corresponding to the swing voter vegighin
expression (8). Although some variables proxyirgsehdisamenity effects have already been
included as controls in the equation, we argue &gt interpretation of these results is not
straightforward. It is more promising to see if trite margin coefficient as estimated by IV
(which can be consistently estimated) is indeedhdnign samples where thicoefficient is
expected to be higher. With this purpose in mind,diwided the sample into the following
subsamples: (i) Urban typ8yburh City, Non-urbanandBeacl), (iii) Preference-for-growth
variables: %commuters% homeowners(iv) Ideology of the incumbentéft, Righj.

[Insert Table B

Part (i) of Table 4 reports the results by urbguetyThe results suggest that a higher
vote margin has a stronger impact on growtBuburbghan inNon-urbancommunities, and
that the lowest impact is on the growth in cen@éles These results are consistent with
predictions made by Fischel (1985) which considet tpeople in the suburbs (a high
proportion of whom are commuters) do not care aloeitpositive consequences of growth
(e.g., more employment opportunities), somethingclvis not true in either central cities or
non-urban communities, which operate as more selfatned economies. There is some
evidence, therefore, to suggest that differencethendegree of political competition have
more pronounced effects in suburban areas, whinmately means that urban growth has a
more marked impact on the utility of their residenthe last case of part (i) shows the results
for beach communities, with a coefficient thatimitar to that obtained for the full sample.

Part (ii) of Table 5 reports the results of the -samples with high and low %
commutersand high and low %omeownersA town is considered to have a high % of
commuters if this variable is higher than the mediahile it is considered to have a low %
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of homeowners (i.e., a high % of renters) if theialale is in the lowest quartiié In both
cases, we expect the response to political conuetid be stronger in the high % cases. This
is because homeowners supposedly dislike growthenban renters (that suffer the
disamenity created by new residents as homeownatsyho have to pay the additional rents
caused by a restriction in land supply, see Brueckf®995) and commuters supposedly
dislike growth more than people working in the sarmemunity (because they also value the
better employment opportunities associated withwtjip see Fischel, 1985). The results in
Table 5 show that this is indeed the case, withetffiect of political competition on land
supply in commuter towns being nearly four timeat ttecorded in towns with fewer com-
muters, while the effect in towns with many homeevenis 50% higher than in other places.
Although these results are interesting on their ,othey also help to bring additional evi-
dence on the validity of our theoretical model —ae the claim that the finding of a positive
effect of competition on land development tellssamething about lobbying activities.

Part (iii) of Table 5 reports the effect when tlaenple is split by political ideology into
towns on the left and right of the political speotr (see Table 1). In Spain, parties on the
political left typically attach greater weight onvéronmental issues (and thus are considered
‘greener’) than those to the right, a situatiort ikaexacerbated in Spain by the fact that true
‘green’ parties are marginal to the Spanish palitgystem. Urban plans tend to be conside-
red ‘greener’ if they limit the consumption of opkamd. ‘Compact development’ - as oppo-
sed to urban sprawl - and ‘smart growth’ are tewitl a clear association with Spain’s left-
of-centre parties. So, if local governments ongbktical left prefer less expansive land poli-
cies than those promoted by the right, we can elgmect an increase in the margin of the
vote to have a more marked effect in towns govelnethe left. The results of Part (iii) in
Table 5 show that this is indeed the case, the matayin coefficient being nearly two times
higher for governments on the political left. Thesult also help to discard the alternative
hypothesis that political competition only have asifive effect on land development if the
city council is controlled by the right, having agative effect in leftist governments.

5. Conclusion

We analyzed whether the degree of political contipetican influence the decision of local
government authorities in Spain to assign mordggs) land for development. Our findings
show that during the 2003-07 term-of-office, cothicg with the peak in the country’s last
housing boom, the influence was indeed marked.@e&sstimates suggest that an increase of
one standard deviation in the ¥6te margincaused the amount of developable land to grow

% These rules have been chosen because, whilegtibdiion of %commuterss quite symmetrical, that of %
rentersis asymmetrical with a very long right tail (i.eapst Spanish municipalities have a low % of rentard
only a few have a very high %).
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by around 17% of its standard deviation, which isoa-negligible number. In addition, we
have shown that the impact of political competitisreven more marked in municipalities
where residents supposedly do not have any interedévelopment, as is the case of the
suburbs or areas with a high percentage of comsjudrere the above numbers are 29% and
45%, respectively. These results hold both riglot left governments, making us more confi-
dence that they are driven by a lobbying story moidust by partisan differences in land use
policies.

We interpret these results to show that the diffevéews regarding which groups have
most influence on local land use policies (homeawneenters, owners of undeveloped land
or developers) are compatible. Towns with many cotens and homeowners introduce
much more restrictive land policies when politicampetition is high than when it is low.
This classical view is, however, compatible witlvelepers lobbying politicians in order to
obtain more expansive land policies, a situaticat tccurs when political competition is
sufficiently low. The theoretical model presentedsection 3 allows for these two possibi-
lities: depending on the degree of political contpet resident voters or developers will tend
to dominate the political process. However, ingnsicant number of Spanish municipalities,
the degree of political competition is quite lowyigg rise to the serious risk that local
governments can be captured by developer lobbies.
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Table 1:
Definitions and sources of the variables

Definition Source

% AUrban land

% Vacant land

land area
% Vote margin
% Vote margip,

% Historical
margin

% Provincial
margin

Urban
Suburb

% aged25-40

% immigrants

% employed in
industry

% employed in the
top-5 industries

amenity index

road accessibility
% commuters

% homeowners
% graduate

% unemployed

population size
per capita income

left

[(Built-up land + Vacant land in 2007) — (Built-upDCG, Direcciéon General del Catastro (2007):

“Estadisticas sobre ordenanzas fiscales del
Impuesto sobre Bienes Inmuebles”,
http://www. catastro.meh.es /
esp/estadisticasl. asp#menul. (Built-up lan
‘superficie edificada’, Vacant land =
superficie de solares)

+ Vacant land in 2003) / Built up land in 2Q03
100

[Vacant land in 2003) /
Built up land in 200Bx 100

INE (www.ine.e$ &
DCG, Direccién General del Catastro (200

[Total land area under the jurisdiction of the
municipality / Built-up land 2003x 100

[abs(0.5 — vote share parties in the local gov.
2003-07) in the 07 local electigrs 100

[abs(0.5 — vote share parties in the local gov.
2003-07) in the 03 local electigrs 100

[abs(0.5 — predicted vote share parties in the loq@inisterio del InteriorBase Histérica de
gov. 2003-07) in the 07 local elections 100 Resultados Electoralghttp://www.
Predicted vote share, either of: elecciones.mir.es/MIR/jsp /resultados

f(vote share same party/parties obtained in thé'ndex.htm. _ .
1977 national legislative elections) & El Pais (2003): ‘Anuario Estadistico’

f(vote share same party/parties obtained in the
2008 national legislative elections at the
provincial level)

Dummy = 1 if municipality
belongs to an urban area

Dummy = 1 if municipality belongs to an urban
area but is not the central city

[Residents aged 25 to 40 in 2001/ Resident
population in 200[Lx 100
[Immigrants by nationality in 2004 Regional
growth rate by nationality 2003-07/ Resident
population in 2001 x 100
[ Employed in industry in 2001/ Employment
2007 x 100
[ Employed in the 5-fastest growing industries in
the country during 2003-07 as of 2001/
Employment 200[Lx 100

[Houses with problems related to: noise, dirtiness,

crime, pollution, or lack of green space,
as of 2001/ Houses in 2004 100

[Houses with poor accessibility to roads,
as of 2001/ Houses in 20[04 100
[Commuters in 2001/ Resident
population in 200[Lx 100

[Houses occupied by owner in 2001/
Houses in 2001x 100

[Residents with a higher education degree in |NE (www.ine.e$, 2001 Census of Populatio
2001/ Resident population in 2004100 & ‘Estadistica de Variaciones Residenciale
[Residents which were unemployed in 2001/ (several years)
Resident population in 20p% 100

Resident population in 2001
Personal income / Resident population

AUDES project, 109 urban areas defined
using aerial photographs on the basis of
geographical continuity (see www. audes.e

INE (www.ine.e$, 2001 Census of Populatio

Social Security Register
Employment Database

INE (www.ine.e$, 2001 Census of Buildings

La Caixa (2001):
‘Anuario Econémico de Espafia’

Dummy = 1 if the mayor belongs to a left party
during the 2003-07 term. Parties on the left are:
PSOE, PCE, IC and several left regionalist parties

El Pais (2003): ‘Anuario Estadistico’

=]

(20}
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Table 2: OLSestimates of the effects of political competifvote margin on land supply.
%A Urban land as dependent variable. Samg@34Spanish municipalities during the term-of-off2@03-2007.

(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix)
% Vote margin 0.918_ 0.507__ 0.320 0.331 0.301 0.328 0.330 0.298 0.332
(4.14) (3.42) (1.59) (3.22) (1.68) (2.98) (2.76) (1.62) (2.34)
% Vacant land -0.678 -0.713 -0.680 -0.718 -0.654 -0.698 -0.703 -0.676
(-4.86)  (-5.64)  (-4.91) (-13.85)  (-4.45)  (-4.32) (-13.44)  (-4.21)"
Urban 8.455 3.859 2.321 2.112
(2.57) (1.41) (2.55) (1.45)
Suburb 9.711 8.764 17.045 7.481 12.223 8.911 7.541 9.213
(2.45)" (2.33) (2.59) (1.89) (2.67)  (2.47) (1.91) (2.03)
Beach 13.383 10.764 12.068 10.930 10.177 10.003 10.256 10.112
(2.84)" (1.92) (2.62)° (245  (2.59) (2.28)" (2.74)" (2.22)
Land area 0.078 0.077 0.078 0.077 0.079 0.079 0.075 0.079
(5.67)" (.78  (5.76)  (9.62)°  (5.99)  (7.38)"  (9.33)" (7.00)"
R2 0.150 0.401 0.410 0.438 0.418 0.411 0.450 0.432 0.452
F-stat (All variableg 10.64 58.94 15.75 19.66 20.22 18.33 28.05 22.36 30.44
[0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q
F-stat (Provincialdummie} 1.11 0.38 1.32 0.32
[0.287 [0.917 [0.155 [0.999
F-stat (Urban areadummie$ - == - 3.79 - 3.58 3.58 - 3.65
[0.007 [0.007 [0.007 [0.001]
g 5.04 2.08 1.57 2.00 1.66
F-stat (Addltlonal Contr0|$ [000]] [0044 [010]] [0042 [009]]
Main control NO YES YES YES YES YES YES YES YES
Provincial dummie NO NO YES NO NO YES NO YES YES
Urban area dummie NO NO NO YES NO YES YES NO YES
Additional control: NO NO NO NO YES NO YES YES YES

Notes: (1) % Urban land =percentage increase in urban land area / develapddl (2) t-statistics in parenthesis; p-valuebriackets; ***, ** & * = statistically significantat
the 99, 95 and 90% levels. (3) Robust standardrserfd) Additional controls include: %mployed in industry% employed in the top-industries amenity indexroad
accessibility % commuters% homeownersleft dummy, %graduate % unemployedpopulation sizeand per capita incomesee Table 1 for the definition and sources of the
variables. (5F-stat (all variableg = test of joint statistical significance of athnables;F-stat (Provincial dummies= test of statistical significance of the provaldummy set,
F-stat (Urban area dummigs= test of statistical significance of the urbasadummy set--stat (additional control3 = test of statistical significance of the addit control

variables.
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Table 3: IVestimates of the effects of political competi{fgvote margin on land supply. Sampl2034Spanish municipalitie2003-2007.

(i) (i) (iii) (iv) (v) (vi) (vii) (viii) (ix)
(a) First-stage result$% Vote margin as dependent variaple

% Historical vote margin 0.681 0.642 0.660 0.671 0.728 0.644 0.655 0.692 0.703
(4.91)" (5.22)" (4.22)"  (4.66)  (4.56) (4707  (4.76)  (4.48) (4.33)"
% Provincial vote margin 0.322 0.354 0.319 0.346 0.303 0.290 0.314 0.277 0.286
(2.57)" (2.87)" (255)  (2.63)  (2.50) (2.68)  (2.77)  (2.39) (2.45)"

R2 0.300 0.351 0.347 0.420 0.418  0.415 0.425 0.402 0.432
Partial F-stat 50.10 66.98 33.74 28.23 25.51 27.33 28.45 25.30 26.09
[0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q [0.00Q
Craig-Donald F-stat 45.34 54.0¢ 32.67 25.42* 26.7¢ 28.3* 27.47 29.42* 26.19

(b) Second-stage resul{&A Urban land as dependent variaple

% Vote margin 2.231 2.108 1.939 2.109 1.975 2.043 2.154 1.926 2.137
(4.78y" (3.68)°  (1.99) (3.68)"  (2.10) (3.55)" (3.31)" (2.03)" (3.26)"
% Vacant land -0.727 -0.713 -0.727 -0.719 -0.705 -0.734 -0.712 -0.732
(-5.56)"  (-5.64)"  (-5.56)  (-5.39)"  (-5.42)"  (-5.62) (-5.01)  (-5.25)"
Urban 4.901 3.859 4.111 3.872
(0.94) (1.41) (1.44) (1.22)
Suburb 11.567 8.764 11.567 7.362 8.121 10.219 7.672 10.328
(2.30)" (2.33)7 (2.30)" (2.00)" (2.01) (2.55)" (2.00)" (2.35)"
Beach 9.653 10.764 9.653 10.428 10.666 9.773 10.086 9.605
(2.13) (1.92) (2.13)" (2.18)" (1.98)" (2.08)" (1.77) (2.10)"
Land area 0.077 0.077 0.077 0.078 0.078 0.079 0.073 0.075
(5.78)" (.78  (5.78)  (5.76) (5.65)  (5.45)  (5.62) (5.49)"
Hansen’s J 0.249 1.398 1.399 0.904 0.164 0.920 0.918 1.335 0.911
[0.610 [0.407 [0.409 [0.347 [0.68 [0.333 [0.33Q [0.399 [0.339
Main controls NO YES YES YES YES YES YES YES YES
Provincial dummies NO NO YES NO NO YES NO YES YES
Urban area dummies NO NO NO YES NO YES YES NO YES
Additional controls NO NO NO NO YES NO YES YES YES

Notes: (1)F-stat partial F-statistic of the excluded instrumemtdtie first-stage regression. (2) Craig-Donald distic to test for weak instrumen#s; = statistic exceeds
Stock and Yogo's weak ID tests critical values %t Baximal IV relative bias (see Stock and Yogo,200(3) Excluded instruments: #estorical vote marginicomputed
with municipal data of the 1977 national legislati®ections) and %rovincial vote margincomputed with provincial data of the 2008 natidegislative elections). (4)

Hansen’s Joveridentification statistic.
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Table 4:
Tobit & Probitestimates of the effects of political competition
(%Vote margin on land supply%A Urban land as dependent variable:
Sample 2034 Spanish municipalities during the term-of-off2@03-2007.

(i) (ii) (iii) (iv)
Tobit IV-Tobit Probit IV-Probit
% Vote margin 0.522 2.600 0.007 0.024
(251)°  (2.08)  (2.79) (4.75)"
% Vacant land -0.727 -0.719 -0.002 -0.002
(-5.94)"  (-5.85)  (-2.23)  (-2.35)
Urban 1.571 2.031
(1.00) (1.211)
Suburb 31.527 22.412 0.511 0.312
(3.32)" (3.04)"  (5.97)" (4.24)"
Beach 25.700 22.938 0.262 0.303
(2.29)" (2.26)  (2.55)" (3.12)"
Land area 0.088 0.088 0.0002 0.0002
(5.88)" 6.32)"  (2.71)" (2.68)"
F-stat orx2-stat (all variableg 18.07 11.27 69.24 180.33
[0.00Q [0.000 [0.000 [0.000
F-stat orx2-stat (Urban areadummie} 1.12 1.00 57.47 30.22
[0.277 [0.256 [0.009 [0.009
F-stat orx2-stat (added controls 4.49 5.21 40.36 45.98
[0.007 [0.000 [0.000 [0.000
Provincial dummies NO NO NO NO
Urban area dummies NO NO YES YES
Additional controls YES YES YES YES

Notes: (1) See Table 1. (2) Number of censoresbfations is 545 (out of 2034). (3)Tobit & Probibdels
estimated by Maximum Likelihood.
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Table 5:Robustness checks on #&imates of the effects of political competition
(%Vote margin on land supply. Sampl2034Spanish municipalitie2003-2007.

(i) Just one instrument (i) Rest-of-province instrument (iif) Lagged vote margin
IV with % IV with % IV- two IV with % rest- oLS IV- two IV with % IV with %
historical provincial instrument of-province instrument  historical  provincial
% Vote margin 2.124 2.004 2.100 1.966 0.799 1.876, 1.885 1.764
(3.55) (2.23) (3.44) (2.68) (2.23) (1.68) (2.23) (1.55)
Partial F-stat(1% stagd 30.34 15.66 25.30 14.55 12.82 10.55 8.33
[0.004 [0.004 [0.004 [0.009 [0.009 [0.004 [0.004
Craig-Donald F-stat 33.¢7* 18.2:* 23.42* 18.3* 18.0¢ 19.3¢ 14.3¢
Hansen's J 1.235 0.888
[0.403 [0.35Q

Notes: (1) See Tables 2 to 4. (2) Main controls afhn area dummies included in all equationsLé8)ged vote margin (%¢ote margif,) computed with the votes
the party/parties in the local government durin@307 obtained in the 2003 local elections. (4Rést-of-province marginomputed with the votes the party of the
local incumbent obtained in the municipalities Inglimg to the province but not to the same urbaa.are
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Table 6: Sub-samplelV estimates of the effects of political competition
(%Vote margin on land supply%A Urban land as dependent variable:
Sample 2034 Spanish municipalities during the term-of-off@03-2007.

% Vote F-stat F-stat Hansen’s
margin (allvars  (1%'stagd J

(i) By urban typ

Suburb 3.729 24.77 19.67 0.163
(N=633) (2.08)” [0.000 [0.009 [0.68(Q
City 1.083 23.48 21.89 0.078
(N=108) (2.94) [0.000 [0.009 [0.779
Non-urban 1.873 50.77 36.61 1.272
(N=1293) (4.07) [0.000 [0.00Q [0.259
Beach 2.313 24.19 15.68 2.589
(N=217) (2.21) [0.000 [0.00Q [0.108
(i) By preferenc-for-growth proxie
High % commuters 5.731 23.40 19.2 0.033
(N=1017) (2.33) [0.00Q [0.000 [0.8569
Low % commuters 1.551 24.37 14.33 0.026
(N=1017) (1.76) [0.009 [0.000 [0.86(Q
High % homeowners 2.501 21.09 30.23 0.033
(N=1183) (3.33) [0.009 [0.00Q [0.854
Low % homeowners 1.711 40.55 21.67 0.026
(N=453) (2.78) [0.009 [0.00Q [0.86(Q
(iii) By ideolog

Left(N=847) 2.297 39.02 15.66 0.027

(2.56) [0.00Q [0.000 [0.869
Right(N=789) 1.414 20.16 23.11 0.146

(2.41) [0.00Q [0.000 [0.703

Notes: (1) See Table 2. (2) All equations incltite basic control variable¥acant land,
Land area & Urban, SuburbBeach & Urban arealummies when appropriate.

Figure 1:
% incumbent’s vote share at the local elections
(% local votg against % incumbent’s historical vote share
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Notes: (1) %local vote =% vote share at the 2007 local elections of theyfparties in the local
government during the previous term of office (2@03; (2) Y%historical vote= % vote share at the 1977
general elections for the same party/parties.R8)d line is the regression line:

%Ilocal vote = 0.48 + 0.0& %historical vote

JFkk

(76.71) (4.41)

F(1,2034) = 19.47 (0.00); t-statistics in parenities™*,** & *= statistically significant at the 99 95 and
90 % levels Standard errors clustered at the petalitevel. N = 2034.
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Figure 2:
% incumbent’s vote share at the local elections
(% local votg against % incumbent’s provincial vote share
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Notes: (1) %local vote =% vote share at the 2007 local elections of thayfgarties in the local
government during the previous term of office (2@73; (2) %provincial vote= % provincial vote share
at the 2008 general elections of the party/pantieke local government during the 2003-07 termoffite.
(3) Dotted line indicates the 50% vote share; Biole is the regression line:

local vote =

0.51

+ 0.0& % provincial vote

(57.23) (3.38)"

F(1,2034) = 20.55 (0.00); t-statistics in parenigie’s™*,** & *= statistically significant at the 99 95 and
90 % levels; standard errors clustered at the poisdilevel. N = 2034.

Figure 3:
The Spanish construction cycle
Housing stock growth1965-2007
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Notes: (1)Housing stock growth % growth of the residential housing construcstock, computed as the
ratio between yearly real investment in housing #redreal money value of the previous year's hausin
stock; data from IVIE (2005); shown on the leftsxi
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