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Abstract

Several governments throughout the world apply policies aimed to re-mediate and recover

urban vacant or derelict land for other uses. This paper provides the �rst available estimates

of the price elasticity of land re-development for residential purposes, a crucial parameter for

the success of these policies. The estimated elasticities measure how prices a�ect conversion of

unused or underused previously developed land. In order to solve the classical problem in the

estimation of supply elasticities from market outcomes, I exploit school quality information and

school admission boundaries to obtain a demand shifter that is orthogonal to re-development

costs. Estimation is conducted using a boundary discontinuity design based on this instrument.

Results indicate that the probability of re-development is e�ectively sensitive to housing prices

with central estimates showing that a 1% increase in prices leads to a 0.065 percentage point

reduction in brown�eld presence. Taken at face value, these estimates suggest that a large but

plausible increase of 21% in prices or a signi�cant subsidy could eliminate most of these vacant

or idle land plots from the urban footprint. That being said, the contribution of re-development

to total land supply is likely to be small given the scarcity of brown�eld plots.
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1. Introduction

Urban population density is the tightly linked with the intensity of land use in our cities.

This intensity will partly depend on the presence of vacant, idle or underdeveloped land sites.

The more vacant land within the urban footprint, the lower the land use intensity in the city, ce-

teris paribus. Moreover, the presence of these sites is quite prevalent. According to Pagano and

Bowman (2000), up to 15% of land within US cities was vacant in 2000. In England, previously

developed land represented 5.45% of the total urban developed land in 2007 and ranged from va-

cant lots to the sites of derelict buildings (Adams, De Sousa and Tiesdell, 2010). This prevalence

is puzzling. Land demand is high in cities; in urban models this is what usually results in higher

densities (Brueckner, 1987). So why are there vacant or severely underused patches of land in

urban areas? Is the presence of these plots sensitive to local demand conditions? Knowing this

is instrumental to understanding how market mechanisms shape urban density and, through

density, the set of associated social, economic and environmental outcomes identi�ed by urban

economists. In addition, it is also informative about the potential success of the re-development

promotion policies which have become popular over the past decades.

In this paper, I provide the �rst available estimates of the house price elasticity of supply of

re-developed land, the key parameter linking in�ll site development with market forces. This

parameter measures how the amount of re-developed land responds to housing prices. The

analysis focuses on English brown�eld sites, de�ned as land that was developed but is now

vacant, derelict, or currently in use with known potential for re-development.
1

The empiri-

cal challenge to be addressed here is similar to the classical problem of estimating supply or

demand elasticities from observed equilibrium outcomes. To estimate the price elasticity of

PdL re-development I need a demand shifter, a variable that a�ects demand but is known not

to a�ect re-development costs and other determinants of supply. My empirical strategy will

use school quality and school admission district boundaries in a boundary discontinuity design

(BDD) to generate variation in housing demand that is credibly exogenous to costs. Imple-

mentation combines standard BDD methods (as in Black (1999) or Dell (2010)) with matching

across boundaries. I start by conducting a cross sectional analysis to compare the presence of

brown�eld sites in high price and otherwise identical low price areas across an administrative

boundary. Next, I extend this analysis to look at land use changes and estimate the e�ect of

prices on subsequent residential construction activity.

Using a tractable but general theoretical framework, I show that we can think of the elas-

ticity of PdL re-development as deriving from a primitive (unobserved) distribution of redevel-

1
The terms brown�eld and previously-developed land (PdL) will be used interchangeably in the paper. Note

that, contrary to the US de�nition, in the British de�nition brown�elds are not necessarily polluted or a�ected by

a hazardous substance.

2



opment costs. Housing prices determine the cut-o� in this distribution to the left of which re-

development takes place. From this point of view, I will show that elasticity of supply estimates

can be seen as local estimates of the re-development cost density function. In addition, my

theoretical framework clari�es how cross-sectional di�erences in brown�eld presence across

boundaries relate to the elasticity of re-development.

In the empirical analysis I exploit English data on PdL sites, combined with detailed data on

school quality and residential transactions. My estimates indicate that a 1% increase in prices

reduces the presence of brown�eld sites in an hectare by between 0.09 and 0.04 percentage

points. While this e�ect appears to be small, only 1.4% of the hectares in my sample contained

a PdL site in 2007. Back of the envelope calculations using central estimates suggest that a

21.5% increase in the house price level could lead to the re-development of most brown�eld

sites.
2

These results are consistent with anecdotal evidence indicating that the vast majority of

brown�eld sites in England are currently going through the planning process. Moreover, they

are also consistent with estimates of ex-post land use changes in the 2007-2011 period.

My estimates inform the debate around smart growth and compact city policies in urban

planning and economics. In the midst of an attempt to contain urban sprawl, cities have im-

plemented policies attempting to accommodate growth within their current urban footprints.

In many cases, governments have tackled this by promoting the redevelopment of brown�eld

or previously-developed land (PdL). Examples include the brown�eld �rst policy in the United

Kingdom which aims at channelling at least 60% of new developments to brown�eld sites. The

New In�ll Homeownership Opportunities Program, included in the New York City plan, pro-

vides public support and coordination to promote conversion of small vacant or derelict sites

within the city. Re-mediation relief for polluted sites in the US often also achieves a similar out-

come.
3

The potential success of incentive based re-development policies crucially depends on

the supply elasticity of land conversion. With a value of zero or close to zero, re-development

is unlikely, even when prices increase substantially or a subsidy is in place. Conversely, posi-

tive and large elasticities imply high responsiveness and a potentially large e�ect of incentive

policies such as tax breaks or re-mediation subsidies.

This paper contributes to the long literature on the estimation of the elasticity of housing

supply. Housing supply elasticities are crucial to understand city-level house price volatilities

(Glaeser, Gyourko and Saiz (2008), Paciorek (2013)), city systems’ responses to shocks (Horn-

2
For reference, according to the Land Registry house price index, between January 2011 and January 2015,

English housing prices increased by roughly 17.5%.

3
Active brown�eld development in the coastline of Oslo (Hofseth, 2008), transformation of decaying industrial

buildings in the Spanish city of Bilbao since 1997 or the redevelopment of the Rheinauhafe site in Cologne are

salient examples of intensive PdL re-development in continental Europe. For a survey of European policies in this

regard see EU (2013).
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beck and Moretti (2015)) and urban growth (Glaeser, Gyourko and Saks, 2006). The methods

developed over the last twenty years combine longitudinal data on home-building with city

level price indices (Malpezzi and Maclennan (2001), Green, Malpezzi and Mayo (2005)) and

incorporate supply shifters such as geographical characteristics and regulation constraints to

obtain city level elasticity estimates (as in Saiz (2010)). These city level estimates are important

in their own right, but they tell us very little about re-development of PdL sites, as city level

changes in supply may also be a�ected by sprawl or changes in building heights. The estimates

provided below are, to my knowledge, the �rst in the literature to focus on speci�cally on re-

development of idle or vacant land. Given that the data on PdL sites is usually cross sectional,

I also depart from this literature in my identi�cation strategy. In this sense, my paper is closer

in spirit to the cross-sectional exercise in De Leeuw and Ekanem (1971), although I propose a

more ambitious identi�cation strategy which can potentially be applied to other contexts. The

theoretical framework below will illustrate how cross-sectional and longitudinal estimates are

related, and clarify under which conditions they identify the same object.

My paper also contributes to the literature studying the e�ect of site clean-up policies on

local housing prices and neighbourhood composition. Greenstone and Gallagher (2008) has

used discontinuities in the assignment of clean-up funding to identify these e�ects using US

data �nding positive price e�ects. Gamper-Rabindran and Timmins (2013) exploits the timing

of clean-ups and documents the price e�ects are concentrated at the lower end of the within-

census tract price distribution. There is also evidence of household sorting as a response to these

clean-up e�orts (Gamper-Rabindran and Timmins, 2011). My paper follows the opposite direc-

tion relative to these studies, by looking at the e�ect of prices on conversion of brown�eld sites.

In this sense, the elasticities documented below should be an indication of the e�ectiveness of

subsidies to trigger clean-up of polluted sites. The negative e�ect of polluted brown�elds on

prices documented in this literature, stresses the need to rely on a credible identi�cation strat-

egy which avoids reverse causality from PdL sites to prices.
4

On a related note, this study also adds to the literature studying the e�ects of new con-

struction on local housing prices. Ooi and Le (2013) uses a hedonic model to study the e�ect

of in�ll development of vacant or underused sites on local house prices in Singapore, �nding

positive and robust e�ects. Zahirovich-Herbert and Gibler (2014) study the e�ect of new con-

struction and �nd price e�ects are especially high for newbuilds well above the local mean size.

Again, my paper �ips the direction of causality by studying how prices shape conversion and

new-building at the local level.

4
It is important to note again that the de�nition of PdL or brown�eld sites also includes non-polluted sites.

As a result, the local estimates obtained here correspond to sites with arguably lower conversion costs than those

employed in studies of clean-up e�ects.
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My empirical strategy derives from the seminal work in Black (1999), which used school

admission boundaries to estimate willingness to pay for education quality from capitalization

e�ects on housing prices. Subsequent work has re�ned the method in these and other contexts

(see Nguyen-Hoang and Yinger (2011) for a survey and more recent work in Imberman and

Lovenheim (2016)). The analysis below follows the approach in Gibbons, Machin and Silva

(2013) which proposed to combine standard BDD methods with matching observations across

the boundary and spatial di�erencing within matched pairs. I use the insights from these studies

to obtain a valid and relevant demand shifter for prices. As a result, my identifying assumptions

are as weak (or as strong) as the assumptions invoked in this literature.

Finally, results in this paper informs the debate on “smart growth” policies and compact-

ness. A growing consensus among urban planners and policy-makers has emerged on the de-

sirability of achieving “compact cities” (see OECD (2012)). This term refers to cities which

have relatively high densities, few undeveloped patches of land within the urban footprint and,

generally, a small urban footprint given a �xed population level. The increased density is of-

ten assumed to reduce commuting time, promote productivity gains through agglomeration

economies and reduce driving as well as environmental damage. While the debate over the

supposed welfare enhancing e�ects of compactness continues (see Ahfeldt and Pietrostefani

(2017), Cheshire (2006)) several cities have embraced the smart growth agenda and its set of

recommended policies. Part of these policies are directed at promoting the redevelopment of

brown�eld or previously-developed land (PdL), hence, my results can be of interest to this de-

bate.

The rest of the paper is structured as follows: Section 2 presents a brief theoretical frame-

work use to guide the analysis and illustrate the nature of the empirical problem at hand. Sec-

tion 4 includes baseline estimates of the e�ect of prices on conversion, estimates obtained using

matched pairs and results for land use changes. Section 5 presents a series of robustness checks

and placebos to validate both my analysis and its results. Finally, section 6 presents the main

conclusions.

2. Framework

The following static, open-city framework illustrates how cross sectional data on brown�eld

presence can be used to estimate a house price elasticity of conversion of previously developed

land into residential use. It also helps clarifying what is the empirical challenge to be tack-

led and provide structural interpretation to the reduced form estimates presented in section 4.

Some of its basic elements are borrowed from Turner (2005) and Turner, Haughwout and Van

Der Klaauw (2014).

There is a unit mass of atomistic PdL sites available for construction in a city, each of which

5



is indexed by i. Sites are heterogeneous along two dimensions. They di�er in the costs of

re-development ci and their amenity value ai which are observable for all agents. They are

distributed according to a joint continuous probability distribution function g(c, a) which is

de�ned over a compact set so that c ∈ [c, c] and a ∈ [a, a] with c, a > 0. Note that a and c may

be correlated. Pro�t-maximizing absentee landowners own PdL sites and obtain a reservation

return r from ownership when the sites are not developed.
5

The landowner of site i can sell

PdL to a developer in exchange for a price ri, the price of land at i. As shown below, if sites

are heterogeneous in c and a, ri will be heterogeneous too. Total supply of re-developed PdL

is given by SL = 1− Fr(r), where Fr is the cumulative distribution of individual site prices r.

Intuitively, if the equilibrium price distribution is �xed, total supply is a decreasing function of

r, so total supply is decreasing in the reservation return of brown�eld land. Costs and amenity

values do not appear explicitly in the expression of land supply but their distribution will a�ect

site prices in equilibrium as shown below.

The market for residential development or home building is populated by competitive de-

velopers and has free entry. Developers buy land site i by paying price ri, pay re-development

costs ci and sell the built home for price pi. For simplicity, only one home can be built in every

site.

Finally, there is a unit mass of potential residents which may decide to move into the city.

Their utility of moving into the city is equal to total consumption including amenities so that

U(ci) = Ci = ai + w − pi where w is the city level wage rate, pi is the priced paid for a home

on site i and ai the corresponding amenity level.
6

As stated above, the city is open so that

potential residents can freely move into the city as long as they purchase a residence there.

Alternatively, they can stay in a di�erent city in the system and obtain reservation utility u.

For simplicity, assume that a potential resident moves into the city if indi�erent. Given that

the mass of potential residents is large, any site with a (pi, ai) combination which ensures a

consumption level such that ui > u will be occupied in equilibrium.

Timing is as follows: land owners simultaneously post land prices for their sites. Developers

observe prices and simultaneously decide whether to buy land, build on it paying the associated

cost and post prices for the resulting home. Potential residents observe posted home prices and

decide whether to move to the city or not. An equilibrium is a set of prices (pi, ri) for all sold

sites and a set of occupied S sites such that residents, developers and land owners are choosing

5
The framework is essentially unchanged if costs are made �xed and heterogeneity in supply conditions is

included via variation in reservation returns of landowners. Re-development costs, however, are likely to be a

more important factor in practise so I keep the heterogeneity there throughout the analysis.

6
This simple characterization of household preferences is similar to that present in Turner (2005). Utility

need not be equal to consumption. The equilibrium allocations and prices will be the same if U(Ci) is a strictly

increasing function of Ci (as in Saiz (2010)).
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optimally. Given the timing and the absence of strategic interactions within each group, the

equilibrium is easily solved backwards.

Proposition

A set of prices for re-developed sites P∗, R∗ and a set of re-developed locations S∗ is an

equilibrium if and only if:

1. All developed locations i ∈ S∗ satisfy ai − ci + w − u ≥ r.

2. All undeveloped locations i /∈ S∗ satisfy ai − ci + w − u < r.

3. For each location i ∈ S∗, equilibrium transaction prices for land and houses are ri =

ai − ci + w − u and pi = ai + w − u, respectively.

4. The total mass of re-developed sites is

∫ a

a

∫ a+w−u
c

g(c, a) dc da

Proof:

Faced with a set of prices P and amenitiesA, residents strategies are a mapping from these

sets into a set of locations σ(A,P) ∈ S ∪ O where O represents the set of locations outside

the city. A location in the city is occupied as long as Ui ≥ u, which implies ai + w − pi ≥ u.

Faced with this demand, the developer who bought site i will set prices pi = ai + w − u.

To show this, I proceed by contradiction. If pi > ai + w − u, the house is not sold and the

developer makes negative pro�ts equal to −(ci + ri), so developers would be better o� not

building a home. If pi < ai + w − u the home is sold with certainty and the developer’s pro�t

would be pi − (ci + ri), which is increasing in pi. Note that developers could deviate to a price

p′i ∈ (pi, ai + w − u), still sell and make larger pro�ts.

Foreseeing demand by developers and potential residents, landowners will post prices ri∗ =

ai − ci + w − u, as long as this price is larger than r (otherwise they post land price r and the

site is not sold). If they post a larger price, developers would not buy land as they would make

negative pro�ts. If they set a lower price ri < ai− ci +w− u they can deviate by posting land

price r′i ∈ (ri, ai − ci + w − u] still sell and make additional pro�ts. The set of sold homes in

equilibrium S∗ is de�ned by the set of locations for which ai − ci + w − u ≥ r. The mass of

sold sites is the corresponding integral over the joint (a, c) distribution. This area is illustrated

in Figure 1, which represents the support of g(c, a), the area of developed sites (in yellow) and

the area of undeveloped sites (in gray).
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Figure 1

Re-Development Region on the (a,c) Space

a

a

a

c c c

a=c− κ
Re-developed Sites

a ≥ c− κ

Undeveloped

Sites

Note: Horizontal axis corresponds to re-development costs, drawn within the support [c, c].
Vertical axis corresponds to amenity values within the support [a, a].

De�ne si taking value 1 if a site is re-developed and 0 otherwise The probability that a given

site is redeveloped, as a function of house prices is Pr(si = 1) = Pr(pi − ci > r) The e�ect

of prices on the probability of redevelopment can be obtained from deriving this expression,

keeping ci constant. To simplify notation, de�ne κ ≡ w−u− r. If ai ⊥⊥ ci , then we know that

E(si|ai) = Gc|a(ai − κ) = Gc(ai − κ) (1)

where Gc|a is the conditional cumulative distribution of c given a and Gc is the marginal

cdf of c. Note that the second equality follows from the independence assumption. If this is the

case, then an estimate of

d si
d ai

= gc(ai + κ)

measures the price sensitivity of development. To see this clearly, suppose that a and c are

uncorrelated, which each having a uniform distribution de�ned over their support.
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Illustration - Uniform Distribution

If both Ga and Gc are uniform and ci ⊥⊥ ai:

Pr(si = 1|ai) =


0 if ai ≤ c− κ
ai + κ− c
c− c

if ai ∈ (c− κ, c− κ)

1 if ai ≥ c− κ

If a > c−κ and a > c−κ, the Pr(a ∈ (c−κ, c−κ)) = 1 and the derivative

dPr(si = 1|ai)
d ai

=

1

c− c
measures price sensitivity of development. As a consequence, the size of the increase in

the mass of developed homes given an increase in ai identi�es the pdf of the cost distribution

(in the uniform case). This is illustrated in Figure 2, which represents di�erent increases in

development resulting from an equivalent increase in ai. Note that in the low dispersion case

(when c− c is small, left-panel), the same change in amenities results in a larger increase in the

mass of developed land than in the high dispersion case (right-panel).

Figure 2

Re-Development Region Conditional on a (Uniform Case)

c

gc

0 c c
ai − κ

Low Dispersion

c

gc

0 c c
ai − κ

High Dispersion

Note: Horizontal axis corresponds to re-development costs. Vertical axis corresponds to gc, the

marginal pdf of c (assuming a uniform distribution). Under the assumption ai ⊥⊥ ci, then gc|a
is the same for di�erent levels of a. The left panel represents the case in which the variance

of c is low, the right-panel represents the high variance case. The black patterned rectangle

represent the additional development resulting from an increase in ai of the same magnitude

in both cases. Note that the area in the left black rectangle is larger than the area in the right

black rectangle.

A �rst empirical challenge emerges because the assumption ai ⊥⊥ ci may not be true in
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general. For example, in a monocentric city, low amenity areas such as areas far from the city

centre may be harder to re-develop because the reduced accessibility of building equipment

and construction workers may imply additional costs. Conversely, previously developed land

near the center may be more likely to have derelict or vacant buildings so that high amenity

areas could have higher re-development costs. If the independence assumption does not hold,

then the second equality in equation 1 does not follow. This implies that a change in a may

imply a change in the distribution of c. Essentially, in a regression of si on ai omitted costs

may generate bias, so that it is not possible to know whether the resulting derivative measures

changes in the cost distribution or moves along the cost distribution (as in Figure 2).

A second empirical problem is that, in general, ai is not observed by the econometrician.

Moreover, prices p are only observed for developed sites. The solution of both of these prob-

lems is developed in the empirical strategy but can be outlined easily. By studying the e�ect

of changes in an observed amenity (school quality) on prices we solve the second problem. By

exploiting school admission boundaries, which generate spatial discontinuities in the distribu-

tion of amenities, we solve the problem generated by the likely correlation between c and a.

The assumption which underlies our empirical analysis requires that c (and other components

of a) vary smoothly in space.

3. Data

In the baseline empirical analysis I use four di�erent sources of data. Data on previous

developed land sites is obtained from the National Land Use Database of Previously Developed

Land (NLUD-PDL). This dataset was assembled by the Department for Communities and Local

Government from information provided by English Local Authorities. It includes geo-location

(latitude and longitude), site area (in hectares), type of previous use and other characteristics

for each site. I use the 2007 version of this dataset in this paper.
7

Sites are drawn as circles in a

plane, centred in the coordinates which identify each site and with radius recovered from the

surface area data. The data is only available for England.

I use two alternative sources data for housing transaction prices and housing characteristics.

On the �rst place I use a data from Nationwide, the UKs largest mortgage provider, for the years

2002-2006, with a total of 356,369 transactions. The data includes price date of sale, postcode

and a series of physical characteristics including house size (in squared metres), number of

bedrooms and bathrooms, dummies for homes with garage or central heating and building age.

These characteristics are �ltered out in a hedonic regression to obtain comparable price levels

7
Later versions are available for the years 2010, 2011 and 2012 which are broadly consistent with the 2007

version. I use the 2007 version here because I later use data on land use changes in an ex-post analysis for the

years 2007-2011.
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not driven by structural di�erences (see below). I also use administrative data from the Land

Registry including the universe of housing transactions in England for the years 2002-2006,

with over 6 million sales in total. The dataset includes the date and price of each transaction

as well as the postcode for each property. Unfortunately, the data only includes a small set of

housing characteristics comprising property type
8
, a newbuild dummy and a leasehold dummy.

Importantly, the dataset does not include information on �oor size. The lack of characteristics

implies that the dataset does not allow to �lter hedonic characteristics in a hedonic regression.

As a result, I only use this source to validate the Nationwide dataset and in a series of robustness

check.

Data on school performance are obtained from the Department of Education, which is the

government department responsible for education in England. The school performance tables

include data on standardized test scores for students completing key-stage 2 education level (11

years of age) as well as measures of value added, teacher-to-pupil ratios, school postcodes and

others school characteristics. Finally, I obtain census characteristics at a disaggregated level

from the 2001 census. The data is at the level of 2001 lower super output areas (LSOAs) which

are de�ned for data collection purposes as aggregations of postcodes. There are 32,844 2001

LSOAs in England for which I have the fraction of home-owners and social renters, population,

density, fraction of the workforce in manufacturing, household size and activity rate (measured

as the ratio of employed respondents over population). Census characteristics are included as

controls in some speci�cations or used in method validation exercises.

In a complementary analysis in section 4.3, I use data from the Land Use Change Statistics

(LUCS) which record the changes in land use as measured in the Ordinance Survey (a British

geographical database) for the years between 2007 and 2011. The LUCS data includes geo-

referncing, approximate area, new and previous use of the site and year in which the change

occurred. I draw the changing sites in a plane, assuming circular shapes centred at the coordi-

nates and radius inferred from the approximate area measure in the dataset.

Finally, I use maps for English LSOAs, English counties and Unitary Authorities (which

de�ne admission boundaries) provided by the O�ce of National Statistics.

4. Empirical Analysis

4.1. Baseline Estimates

The empirical strategy presented here is devised to address the classic endogeneity problem

in the estimation of supply elasticities from market outcomes. Observed changes in the re-

development of PdL may be driven by demand changes or changes in costs, which we can

8
These include detached, demi-detached and terraced homes as well as �ats
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think about as supply shifters. In terms of the framework above, we want to induce variation

in prices driven by amenity values which is orthogonal to changes in re-development costs.

For this purpose I implement a boundary discontinuity design (BDD) using school admission

boundaries and measures of school quality based on standardized test scores. This BDD has

often been used to obtain estimates of willingness to pay for education quality as in Black

(1999) or Gibbons, Machin and Silva (2013). In my case I use their speci�cation as a �rst stage

in a regression of PdL presence on log prices.

The objective of the analysis is to study how the presence of PdL sites in space is a�ected by

local housing prices, so the unit of analysis is a spatial unit. I construct a grid of 100m × 100m

squares (hectares) within 2 km of council boundaries. For each grid cell, I construct a dummy

taking value 1 if there is some PdL, and also a continuous variable measuring the fraction of

PdL in each cell. These will constitute the main outcome variables in the analysis. I then impute

data on hedonic-�ltered house prices of the closest transaction, quality of the closest school (as

measured by ks2 scores) within the admissions district and census characteristics from LSOAs.

I also compute distance between each cell centroid and the corresponding council boundary.
9

The resulting dataset contains roughly 2.7 million hectares, each attributed to a speci�c school

admission boundary.

Using this dataset, I proceed to estimate the e�ect of prices on the probability of having PdL

land in a given hectare by two stage least squares. The two equations are:

ln(Pi) = Boundi + γSchoolScorei + Countyi + ξi (2)

PdL2007
i = Boundi + βl̂n(Pi) + Countyi + εi (3)

where ln(Pi) are the log of prices imputed to grid cell i, Boundi is a set of boundary dum-

mies, included so that the coe�cient of interest is estimated exclusively with within-boundary

variation. SchoolScorei is a measure of school quality. Given that counties in general have

more than one boundary we can control for county speci�c e�ects Countyi. Controlling for

county e�ects is important because planning restrictiveness varies between counties (see Hilber

and Vermeulen (2016)). In some speci�cations, I will additionally include a set of controls Xi

including census characteristics, distance to boundary, latitude and longitude in some spec-

i�cations. Census characteristics are potentially an outcome of the treated so my preferred

speci�cation does not include these controls.

The outcome variable in the second stage is PdL2007
i which can be a dummy taking value 1

9
The details of dataset assembly are discussed in the Appendix.
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Figure 3

First-Stage Illustration

Notes: Negative distances to boundary correspond to counties with low average school quality and positive dis-

tances to boundary correspond to counties with high school quality. Third degree polynomials �tted on the raw

data represented in solid lines

if a hectare contains brown�eld land or a fraction of brown�eld land. The coe�cient of interest

is β, where
ˆln(Pi) are �tted values obtained from the �rst-stage regression. The interpretation

of β depends on the outcome variable used. When using a dummy outcome, it measures the

e�ect of a 1% change in prices on the probability that a given hectare contains brown�eld land.

The key assumption for identi�cation is that other amenity levels or redevelopment costs

are the same on either side of the boundary conditional on controls. The credibility of this

assumption hinges on selecting grid cells su�ciently close to the boundary and assuming that

re-development costs and amenity levels vary continuously at the boundary. To ensure this

is the case, I will restrict the sample to speci�c bandwidths around the boundary. Results are

provided for di�erent spatial bandwidths (1000m, 750m, 500m and 250m); the robustness of

results to these bandwidth choices is discussed in section 5.

The variation induced on prices by school quality is illustrated in �gure 3. For each bound-

ary, I identify which side has the highest average school quality and sort homes according to

their side and distance to boundary. Cells with negative distance to the boundary are those in

the low average score side whereas cells with positive distances are those in the high average

score side of the boundary. The vertical axis represents mean prices in thousands of pounds

(log scale). Lines are �tted from the raw data using independently estimated third degree poly-

nomials. Con�dence intervals on these �tted values plotted as dashed lines. Finally, plotted

points represent local averages.
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Table 1

First-Stage Baseline Estimates

1000m 750m 500m 250m

Log(Price) Log(Price) Log(Price) Log(Price)

School Score 0.065*** 0.064*** 0.064*** 0.062***

(0.005) (0.006) (0.006) (0.006)

County E�ects N N N N

Controls N N N N

Log(Price) Log(Price) Log(Price) Log(Price)

School Score 0.060*** 0.059*** 0.059*** 0.058***

(0.005) (0.005) (0.005) (0.006)

County E�ects Y Y Y Y

Controls N N N N

Log(Price) Log(Price) Log(Price) Log(Price)

School Score 0.038*** 0.038*** 0.038*** 0.038***

(0.005) (0.005) (0.005) (0.005)

Observations 1566804 1213713 838296 437641

County E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses.

In �gure 3, we can observe a clear discontinuity in prices at the boundary, with high school

quality areas having higher prices that low school quality areas a few metres away. The �gure

illustrated the presence of a valid �rst stage with school quality being a signi�cant determinant

of prices across the boundary. A formal test of relevance of the instrument is conducted by

estimating the �rst-stage, with results provided in table 1. I provide twelve estimates, for four

di�erent spatial bandwidths around the boundary and three di�erent sets of �xed e�ects and

controls. Across speci�cations, we observe that school quality is a signi�cant determinant of

house prices. F-stats for the instrument in question are provided in each row and all are well

above the critical values usually reported in the literature on weak instruments. Therefore our

e�ects are signi�cant and the instruments are strong.

Note that the e�ects in question can be compared to those provided in the associated lit-

erature on WTP for prices. The closest paper in term of geographic scope and study period

is Gibbons, Machin and Silva (2013). They �nd a 1 s.d. e�ect in ks1 scores (7 years) increases

house prices by roughly 3%, and a similar e�ect of value added as measured by the increase in

scores between ks1 and ks2 levels (between 7 and 11 years of age). As can be seen from table

1, my estimated e�ects are generally larger. This may be explained by the fact that Gibbons,

Machin and Silva (2013) use matching and inverse distance weighting in their speci�cations, a

strategy I will pursue in the next section.
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Figure 4

Reduced-Form Graph

Notes: Negative distances to boundary correspond to counties with low average school quality and positive dis-

tances to boundary correspond to counties with high school quality. Third degree polynomials �tted on the raw

data represented in solid lines.

Reduced-form results are illustrated in �gure 4. The horizontal axis again measures distance

to the boundary. Cells with negative distance to the boundary are those in the low average

score side whereas cells with positive distances are those in the high average score side of the

boundary. The vertical axis now measures the average fraction of cells with some brown�eld

land at each distance. Third degree polynomials are independently estimated in both sides of

the boundary, and bubbles indicate local averages in the dependent variable at each distance.

We observe a substantial discontinuity in the fraction of hectares with PdL sites at the boundary.

This illustrates the notion that potential brown�eld sites are more likely to be developed when

prices are high, ceteris paribus.

In order to quantify the magnitude of the e�ect of prices on the supply of brown�eld land,

I obtain 2sls estimates as described above. Results for di�erent spatial bandwidths and �xed

e�ects/controls are presented in table 2. Estimates of the e�ect of prices on the probability of

�nding a PdL site in a grid cell are consistently negative and signi�cant at all conventional

levels. The point estimates are fairly stable, at roughly -0.08. This implies that a 1% increase

in prices reduces the probability of a PdL site by 0.08 p.p. While this e�ect is admittedly small,

it economically signi�cant. Recall that the baseline average in the dependent variable is 1.4%

so this implies that a signi�cant increase in prices would make a sizeable dent in the presence

of brown�eld sites. Assuming that the true e�ect is linear in log prices this would mean that a

15% increase in prices would essentially wipe out all brown�eld sites. The linearity assumption
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is admittedly strong, but still provides an easily interpretable back of the envelope �gure.

Table 2

Baseline IV Estimates

1000m 750m 500m 250m

PdL Site PdL Site PdL Site PdL Site

Log(Price) -0.085*** -0.088*** -0.084*** -0.078***

(0.012) (0.013) (0.013) (0.013)

County E�ects N N N N

Controls N N N N

PdL Site PdL Site PdL Site PdL Site

Log(Price) -0.087*** -0.093*** -0.088*** -0.084***

(0.013) (0.015) (0.015) (0.016)

County E�ects Y Y Y Y

Controls N N N N

PdL Site PdL Site PdL Site PdL Site

Log(Price) -0.097*** -0.105*** -0.099*** -0.090***

(0.023) (0.024) (0.024) (0.024)

Observations 1566804 1213713 838296 437641

County E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable is a dummy

taking value 1 if there is a previously-developed site in the grid cell (2007).

4.2. Matching Across Boundaries

A problem with the previous estimates is that they rely on comparing hectares which are

potentially far away from each other. Boundary �xed e�ects ensure that estimates are obtained

from within boundary variation only and bandwidth restrictions ensure observations are not

too far away from these boundaries. However, low school quality cells could still be several

kilometres away from high school quality cells they are compared to because I am not impos-

ing any restriction on the distance between cells. In order to impose this restriction, I �rst

implement a one-to-one matching algorithm on cells from either side of the boundary. The

algorithm, implemented for each boundary, proceeds as follows:

Matching Algorithm

1. Select the grid cell closest to the boundary.

2. Select the closest grid cell on the other side of the boundary.

3. Attribute a match identi�er, and a distance between grid cell centroids to the pair of cells

4. Remove the pair from the eligible cells.
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5. Continue from step 1 until all cells are matched.

Once all matches are obtained, I can estimate a spatially-di�erenced version of the equations

above, in which all key variables are di�erenced within each match. Speci�cations in 2 and 3

then become:

∆ln(Pi) = Boundi + γ∆SchoolScorei + ∆ξi (4)

∆PdL2007
i = Boundi + β∆̂ln(Pi) + ∆εi (5)

Spatial di�erencing eliminates the boundary �xed e�ect in 2 and 3, as matches are obtained

within each boundary. However, the di�erenced county �xed e�ects can now be represented

with a boundary �xed e�ect as the di�erence in county e�ects is the same in every boundary.

Estimation of spatially di�erenced equations can then follow the standard 2sls procedure.

First-stage estimates of for this speci�cation are provided in table 3. The SchoolScorei

variable was standardized before spatial di�erencing, so that we can interpret the coe�cients

in terms of standard deviations of this variable. Results indicate that a one s.d. increase in school

average scores leads to an increase in prices that ranges between 0.036 and 0.052. Averaging

over these estimates, I �nd that a one s.d. increase in school ks2 scores increase prices by

roughly 4%, which is slightly larger than the 3% e�ect reported in Gibbons, Machin and Silva

(2013) and 1/3 smaller than baseline estimates.
10

Note that reported F-stats in table 3 are larger

than the usual critical values for weak instrument tests, so the SchoolScorei variable continues

to be a strong and suitable instrument for prices in this speci�cation.

Instrumental variable estimates of the sensitivity of brown�eld conversion to prices for out

matched speci�cation are provided in table 4. The coe�cients are still negative and signi�cant

across speci�cations although only signi�cant at the 10% level when controlling for boundary

�xed e�ects at small (250m) bandwidths. Moreover, point estimates are usually smaller, partic-

ularly for the smallest bandwidths. In this case, the estimated negative e�ects drop to roughly

-0.03. This implies that a 1% increase in prices reduces the probability of �nding a PdL site in a

given grid cell by 0.03 percentage points. Note that this is less than half the e�ect documented

in the baseline estimates. Moreover, coe�cients are only stable for relatively large bandwidth

and drop abruptly in the fourth column. Note that the samples over which these estimates are

obtained are di�erent from those reported in baseline estimates (the fourth column in table

2 has twice as many observations). This is in large part because now bandwidth restrictions

10
The estimates in Gibbons, Machin and Silva (2013) are also obtained using matching based on distance between

boundaries. However, their estimates are obtained with inverse distance weighting using distance to boundary,

an approach that is not implemented here.
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Table 3

First-Stage Matched Estimates

1000 750 500 250

Log(Price) Log(Price) Log(Price) Log(Price)

∆ School Score (closest) 0.055*** 0.054*** 0.053*** 0.052***

(0.01) (0.01) (0.01) (0.01)

F-Stat 64 60 57 53

Boundary E�ects N N N N

Controls N N N N

Log(Price) Log(Price) Log(Price) Log(Price)

∆ School Score (closest) 0.039*** 0.039*** 0.038*** 0.038***

(0.007) (0.007) (0.007) (0.008)

F-Stat 30 29 27 25

Boundary E�ects Y Y Y Y

Controls N N N N

Log(Price) Log(Price) Log(Price) Log(Price)

∆ School Score (closest) 0.037*** 0.037*** 0.036*** 0.036***

(0.007) (0.007) (0.007) (0.008)

F-Stat 27 26 24 22

Observations 348906 266902 191916 97721

Boundary E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses.

are now applied to distances between grid cells and not distance to boundaries. In any case, I

continue to interpret this as evidence that higher prices lead to larger conversion of potential

brown�eld sites. While the elasticity of conversion is small, it is not insigni�cant. Reproduc-

ing the back of the envelope calculation in the previous section, a 30% increase in prices of

housing built in brown�eld sites would essentially wipe out all brown�eld close to the county

boundaries.

4.3. Land-Use Changes

One possible concern with the baseline and matched exercises reported above is that the

school quality di�erences across boundaries may re�ect persistent spatial di�erences existing at

the time in which the location of activities later leading to brown�eld sites (e.g. manufacturing)

where decided upon. Suppose school quality di�erences where persistent over decades and that

the associated amenities are only valued by households and not �rms. If this was the case, then

historical land use patterns could be a�ected by school quality and the resulting observed cross

sectional di�erences in PdL site presence across admission boundaries cannot be interpreted as

the result of conversion but rather as the consequence of this initial land use distribution. While
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Table 4

Matched IV Estimates

1000 750 500 250

∆ PdL Site ∆ PdL Site ∆ PdL Site ∆ PdL Site

∆ Log(Price) -0.066*** -0.060*** -0.049*** -0.023**

(0.015) (0.015) (0.013) (0.010)

Boundary E�ects N N N N

Controls N N N N

∆ PdL Site ∆ PdL Site ∆ PdL Site ∆ PdL Site

∆ Log(Price) -0.088*** -0.083*** -0.073*** -0.036*

(0.030) (0.028) (0.026) (0.019)

Boundary E�ects Y Y Y Y

Controls N N N N

∆ PdL Site ∆ PdL Site ∆ PdL Site ∆ PdL Site

∆ Log(Price) -0.094*** -0.088*** -0.077*** -0.037*

(0.033) (0.031) (0.029) (0.020)

N 348906 266902 191916 97721

Boundary E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. ∆ corresponds to a di�erence taken within matched

pairs. Dependent variable is a spatially di�erenced dummy taking value 1 if there is a previously-developed site

in the grid cell (2007).

this may be of some interest, it confounds estimate interpretation and, importantly, implies that

the estimates in the previous sections cannot be linked to the elasticity of brown�eld conversion

which constitutes the interest of this paper.

In order to address this issue, I implement a complementary empirical strategy which fo-

cuses on the e�ect of prices on changes in land use after 2007.
11

For this purpose I use data on

land use changes for the period 2006-2011 coming from the Land Use Change Survey (LUCS).

Speci�cally, I use data on this survey to identify grid cells where at least some of the land

changed towards residential use in the speci�ed period. Moreover, I restrict the analysis to

2007 brown�eld sites as de�ned in section 3. I use this to re-estimate by baseline model as

speci�ed in 2 and 3 but substituting the dependent variable in 3 for LUCSi which is a dummy

taking value 1 if some land within grid cell i experienced a change towards residential use in

the 2006-2011 period. First-stage estimates for the restricted sample have been relegated to the

Appendix.

11
Note that this type of exercise is at odds with the cross sectional analysis suggested by the theoretical frame-

work provided in section 2. An extension of the framework to allow for some dynamics is currently work in

progress.

19



Table 5

Land Use Change & Prices - IV Estimates

1000m 750m 500m 250m

LUC Site LUC Site LUC Site LUC Site

Log(Price) 0.040** 0.041* 0.046* 0.065*

(0.020) (0.024) (0.028) (0.037)

County E�ects N N N N

Controls N N N N

LUC Site LUC Site LUC Site LUC Site

Log(Price) 0.060** 0.060* 0.060 0.114*

(0.028) (0.034) (0.039) (0.064)

County E�ects Y Y Y Y

Controls N N N N

LUC Site LUC Site LUC Site LUC Site

Log(Price) 0.110** 0.126** 0.117* 0.186*

(0.045) (0.059) (0.061) (0.109)

Observations 22775 17796 12175 6176

County E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable is the fraction

of land experiencing a change towards residential use in the grid cell (2007).

The resulting IV estimates of the e�ect of price levels on land use changes are presented

in table 5. Note that the number of observations are substantially smaller relative to previous

exercises because the sample is restricted to grid cells with brown�eld land only. We observe

positive e�ects across speci�cations, with most coe�cients being signi�cant at the 5% or 10%

level. Qualitatively, this implies that cells with higher amenity-induced demand are more likely

to experience a change towards residential land use, consistent with the notion that higher

prices leads to brown�eld conversion. The coe�cients are somewhat unstable across speci-

�cations, but this is likely to be a consequence of the lack of precision induced by the small

sample (most coe�cients are statistically indistinguishable from each other at conventional

levels). The preferred speci�cation corresponds to column 4 of the second row and indicates

that a 10% increase in prices increases the probability of a land use change in a grid cell by 1.14

percentage points. Relative to a baseline level of 15% for the corresponding sample, this is not

a small e�ect.
12

From this exercise I conclude that exploiting time variation in land use changes I continue

12
For reference, the average yearly growth rate of housing prices according to the Land Registry price index

was 4.8% between 2011 and 2017.
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to �nd statistically and economically signi�cant evidence of the e�ect of house prices on PdL

conversion. Potential concerns about the precision of the estimates in table 5, will be addressed

separately in section 5.

5. Robustness Checks and Placebos

In this section I provide alternative estimates to evaluate the robustness of my results to

the geographic extent of the analysis and functional form assumptions regarding my second

stage. The �rst set of robustness checks are jointly presented in table 6. Sample restrictions

applied here are based on Travel-to-work Areas, which can be thought of as metropolitan areas

for selected cities, de�ned based on commuting patterns. Column 1 presents the baseline and

matched estimates that have been reported above for comparison purposes. Column 2 reports

results excluding London, showing my results are not driven solely by the English capital, which

accounts for roughly 5% of my sample. Conversely, results in column 3 are obtained focusing

exclusively on London. The estimated e�ect of prices on PdL conversion is larger than in the

full sample, something we also observe when focusing on the 20 largest cities in England. This

is likely to be because the baseline probability of having a PdL site in a grid cell is generally

larger in urban areas so the absolute e�ect on probability of redevelopment may also be larger.

An additional message from the estimates reported in table 6 is that the main results in section

4 are generally not driven by speci�c geographical areas.

Table 6

Robustness Checks - Cities

Full Sample Excl. London London 20 Largest

PdL Site PdL Site PdL Site PdL Site

Log(Price) -0.078*** -0.070*** -0.376** -0.096***

(0.015) (0.015) (0.150) (0.027)

County E�ects Y Y Y Y

Controls N N N N

Matching N N N N

∆ PdL Site ∆ PdL Site ∆ PdL Site ∆ PdL Site

-0.043*** -0.040** -0.168 -0.076**

(0.016) (0.016) (0.162) (0.029)

Boundary E�ects Y Y Y Y

Controls N N N N

Matching Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable is a dummy

taking value 1 if there is a previously-developed site in the grid cell (2007). All bandwidths

correspond to 200 metres measured as distance from the boundary or between matched cells

in the unmatched and matched estimates, respectively.
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I next evaluate the robustness of my estimates regarding the choice of functional form re-

strictions implicit in the baseline analysis. As has been argued above, the second-stage in both

the baseline and the matched speci�cations are a linear probability model. As has been argued

in Horrace and Oaxaca (2006), OLS estimates of linear probability models can exhibit signi�cant

bias when the average of the dummy dependent variable is either close to 0 or close to 1. In my

case, the probability of having PdL Site = 1 is only 1.46%, so I cannot rule out that a signi�cant

small sample bias may exist. In order to check the relevance of this possible bias on my results,

I re-estimate the baseline speci�cation using the two-step estimator in Newey (1987), which

speci�es the second stage as in a probit model. In this way, I avoid the somewhat problem-

atic linear speci�cation of the conditional distribution of a limited dependent variable. Results

are provided in table 7. We observe that the probit speci�cation still leads to a signi�cant and

positive house price elasticity of re-development.

Table 7

Robustness Checks - Probit

1000 750 500 250

PdL Site PdL Site PdL Site PdL Site

Log(Price) -1.872*** -1.893*** -1.839*** -1.739***

(0.194) (0.203) (0.223) (0.236)

County E�ects Y Y Y Y

Controls N N N N

PdL Site PdL Site PdL Site PdL Site

Log(Price) -2.111*** -2.146*** -2.089*** -1.933***

(0.319) (0.324) (0.354) (0.378)

Boundary E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable is a dummy

taking value 1 if there is a previously-developed site in the grid cell (2007). Columns 1

through 4 correspond to bandwidths of 1000, 750, 500 and 250 metres, respectively.

A potential concern regarding the robustness of the results in section 4 relates to the choice

of bandwidths. Several methods are available to determine one optimal bandwidth following

the bandwidth selection literature that has emerged recently. However, it is also straightfor-

ward to reproduce results for di�erent bandwidths close to the threshold and observe whether

estimated e�ects experience substantial changes. I follow the latter approach here. Panel A

of �gure 5 displays the di�erent coe�cients obtained by estimating the baseline speci�cation

in section 4.1 under several di�erent bandwidths. We observe the coe�cients are stable and

slightly above 0.08, as reported in table 2. The coe�cient is similar even for small bandwidths

of 100 metres. Hence, baseline results are robust to changes in bandwidth selection. Panel B
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contains a similar graph for the coe�cients obtained when using matching across the bound-

ary. Again the estimated coe�cients are negative and signi�cant as expected. The coe�cients

appear to be smaller closer to the bandwidth, but the di�erence is generally not signi�cant.

Finally, panel C displays the coe�cients measuring the e�ect of log prices on the probability

of a Land Use Change in the period 2007-2011, as discussed in section 4.3. Again we observe

that the coe�cients are quite stable and between 0.05 and 0.1, with point estimates for smaller

bandwidths being slightly larger this time. It is also worth noting that this stability in point

estimates is at odds with the observed di�erences in the size of con�dence intervals, which

grow substantially for smaller bandwidths, especially in panel C. This is in all likelihood a con-

sequence of relatively small sample sizes used in estimation in this context. Recall that our

estimates from section 4.3 are obtained restricting our sample to grid cells containing brown-

�eld land only. The fact that most changes in the signi�cance of coe�cients in panel C of �gure

5 are a consequence of larger con�dence intervals and not of smaller point estimates, I conclude

that the weakly signi�cant coe�cients in table 5 are the result of a problem of statistical power.

Finally, I conduct a placebo exercise to further validate the results obtained when looking

into the e�ect of local house prices on ex-post land use changes. As has been argued above,

school quality can be seen as an amenity that a�ects demand of housing in a speci�c area.

While other amenities such as transport access or clean air may a�ect demand for di�erent

land uses, local access to good schools is likely to have an e�ect only on households, and hence,

should only a�ect re-development towards residential activities. With this intuition in mind I

conduct a simple placebo in which I use land use changes to commercial, industrial and other

non-residential uses as dependent variable in the speci�cation used in section 4.3. Results are

provided in table 8. Across speci�cations we obtain negative e�ects of house prices on land

use changes towards non-residential uses. Coe�cients are economically important but statis-

tically insigni�cant. The negative or zero coe�cient are consistent with the notion that school

is a residential-speci�c amenities. I interpret these results as largely validating the proposed

method to look at land use changes towards residential use (see 4.3).
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Table 8

Placebo - Non Residential Land Use Changes

1000m 750m 500m 250m

Chng.Use Other Chng.Use Other Chng.Use Other Chng.Use Other

Log(Price) -0.095 -0.131* -0.142* -0.178*

(0.07) (0.08) (0.08) (0.11)

Boundary E�ects Y Y Y Y

County E�ects N N N N

Controls N N N N

Chng.Use Other Chng.Use Other Chng.Use Other Chng.Use Other

Log(Price) -0.081 -0.139 -0.155 -0.191

(0.12) (0.14) (0.14) (0.19)

Boundary E�ects Y Y Y Y

County E�ects Y Y Y Y

Controls N N N N

Chng.Use Other Chng.Use Other Chng.Use Other Chng.Use Other

Log(Price) -0.030 -0.113 -0.147 -0.184

(0.19) (0.23) (0.21) (0.29)

Observations 22775 17796 12175 6175

Boundary E�ects Y Y Y Y

County E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable is a dummy

taking value 1 if the grid cell experienced a change towards a non-residential use (commercial,

industrial, etc.) in the period 2007-2011. Columns 1 through 4 correspond to bandwidths of

1000, 750, 500 and 250 metres, respectively.
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Figure 5

Coefficients by Bandwidth

(a) Baseline Estimates for Different Bandwidths

(b) Matched Estimates for Different Bandwidths

(c) Land Use Change Estimates for Different Bandwidths

Notes: Panel A: Baseline estimates for di�erent bandwidths (see section 4.1. Panel B: Matching estimates for

di�erent bandwidths (see section 4.2). Panel C: Land use change estimates for di�erent bandwidths (see section

4.3). Parameter values indicated in the vertical axis. Bandwidths indicated in the horizontal axis. Baseline and land

use change speci�cations include county �xed e�ects. Matching speci�cation includes boundary �xed e�ects. 95%

con�dence intervals represented in vertical lines.
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6. Conclusion

This paper provides the �rs estimates of the price sensitivity of brown�eld re-development.

I �nd that brown�elds are less prevalent in otherwise identical high amenity areas. Under the

assumption that costs and other supply side shifters vary smoothly at the school admission

boundary, my results can be interpreted as evidence that brown�eld redevelopment is respon-

sive to housing prices. Central estimates indicate that a 1% increase in price would reduce the

number of hectares with brown�eld land in 0.065 percentage points. Given that only about 1.4%

of hectares in the sample contain PdL sites, this �gure is economically signi�cant. Back of the

envelope calculations indicate that a 21.5% increase in prices could have lead to the conversion

of most English brown�eld sites. Furthermore, I �nd substantial e�ects of prices on ex-post

land use changes in 2007 sites for the period 2007-2011.

The results provided are relevant to evaluate the potential e�ect of re-mediation relief, tax

breaks and price growth can have on re-development of vacant, derelict or underutilized sites.

These policies are already present in several countries and are often associated with the smart

growth urban planning movement emerging in the 1970s. Results indicate that increased mone-

tary incentives for developers can have moderate e�ects on re-development, especially in cities.

The notion of decomposing the price elasticity of land supply into its di�erent sources opens

up several avenues for further research. Local estimates such as the ones presented here could

be provided for changing building heights, or development in green�eld land. Moreover, the

empirical strategy provided here can also be implemented to study shifts in land use between

commercial, industrial and residential uses.
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Appendix

Descriptives

Table 9 provides basic descriptive statistics for the full sample of hectares around county

boundaries.

Table 9

Summary statistics

Variable Mean Std. Dev. Min. Max.
Any Brown�le in this cell (Dummy) 0.014 0.118 0 1

LUCS Site. To Residential 0.022 0.147 0 1

Distance to County Boundary 892.828 559.024 0 1987.947

House Price (Smoothed) 140674.542 55031.656 10856 1477636

School Score 27.964 1.44 20.9 31.85

Household Size 2.485 0.281 1.209 9.763

Activity Rate (emp/pop) 0.483 0.057 0.176 0.810

Fraction of owner occ. 0.755 0.14 0.029 1

Fraction of social renters 0.115 0.119 0 0.897

Population (2001 census) 1590.723 311.533 1000 4569

Population Density (per hectare) 7.357 17.625 0.02 529.55

N 2732562

Continuous Dependent Variables

Tables 10 and 11 present the baseline and matched estimates obtained when using the frac-

tion of brown�eld land in a grid cell (hectare) as a dependent variable. We observe that the

point estimates are smaller than those obtained in section 4.1 and 4.2. This is to be expected

even for an identical elasticity measure given the fact that the average value of the fractional

dependent variables is mechanically lower. We see we continue to obtain negative e�ects of

prices on the presence of brown�elds, pointing to positive elasticities of conversion, as above.
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Table 10

Baseline Estimates (Fraction of Brownfield in Grid Cell

1000m 750m 500m 250m

PdL Fraction PdL Fraction PdL Fraction PdL Fraction

Log(Price) -0.038*** -0.041*** -0.039*** -0.038***

(0.007) (0.008) (0.008) (0.008)

County E�ects N N N N

Controls N N N N

PdL Fraction PdL Fraction PdL Fraction PdL Fraction

Log(Price) -0.042*** -0.046*** -0.044*** -0.042***

(0.008) (0.009) (0.009) (0.009)

County E�ects Y Y Y Y

Controls N N N N

PdL Fraction PdL Fraction PdL Fraction PdL Fraction

Log(Price) -0.055*** -0.060*** -0.056*** -0.051***

(0.014) (0.016) (0.015) (0.015)

Observations 1566804 1213713 838296 437641

County E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable measures the

fraction of 2007 brown�eld land in the grid cell. Columns 1 through 4 correspond to

bandwidths of 1000, 750, 500 and 250 metres, respectively.
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Table 11

Matched Estimates (Fraction of Brownfield in Grid Cell)

1000 750 500 250

∆ PdL Fraction ∆ PdL Fraction ∆ PdL Fraction ∆ PdL Fraction

∆ Log(Price) -0.030*** -0.027*** -0.023*** -0.011*

(0.010) (0.010) (0.009) (0.006)

Boundary E�ects N N N N

Controls N N N N

∆ PdL Fraction ∆ PdL Fraction ∆ PdL Fraction ∆ PdL Fraction

∆ Log(Price) -0.047** -0.047** -0.042** -0.024*

(0.021) (0.020) (0.019) (0.014)

Boundary E�ects Y Y Y Y

Controls N N N N

∆ PdL Fraction ∆ PdL Fraction ∆ PdL Fraction ∆ PdL Fraction

∆ Log(Price) -0.052** -0.051** -0.046** -0.026*

(0.023) (0.022) (0.020) (0.015)

N 348906 266902 191916 97721

Boundary E�ects Y Y Y Y

Controls Y Y Y Y

Notes: S.E. clustered at the boundary level in parentheses. Dependent variable measures the

fraction of 2007 brown�eld land in the grid cell. Columns 1 through 4 correspond to

bandwidths of 1000, 750, 500 and 250 metres, respectively.
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