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The	control	of	urban	sprawl	is	a	major	
priority	 of	 sustainable	 urban	 develop-
ment,	 illustrated	by	 increasingly	wide-
spread	policies	for	urban	containment.	
In	 France,	 a	 2009	 law	 requires	 that	
“[a]	 reduced	 consumption	 of	 space”	
become	a	prime	urban	planning	objec-
tive1.	 Allowable	 use	 zoning	 is	 widely	
used	 to	 this	 end.	 It	 enables	 very	 de-
tailed	 planning	 of	 future	 urbanisation	
by	allocating	certain	areas	of	land	to	a	
specific	use,	particularly	by	protecting	
them	from	development.	

However,	 such	 “malthusianisme	
foncier”	(Malthusian	approach	to	 land	
conversion)	may	also	aggravate	urban	
sprawl.	 The	 protection	 of	 periurban	
land	 often	 leads	 to	 the	 development	
of	 more	 distant	 areas,	 which	 are	 less	
rigorously	 protected	 (Irwin	 &	 Bock-
stael	 2004).	 The	 consequence	 is	 leap-
frog	 development,	 which	 increases	
the	area	of	urbanized	land	required	to	
house	a	given	population	(Lichtenberg	
2011).	

By	restricting	the	 land	that	can	be	
developed	(on	the	supply	side),	but	al-
so	 by	 producing	 land	 use	 amenities	
such	 as	 open	 spaces	 (on	 the	 demand	
side),	 allowable	 use	 zoning	 policies	
may	 interfere	 with	 market	 adjust-
ments,	 and	 increase	 housing	 prices	
(Duranton	 1997).	 In	 this	paper,	we	 fo-
cus	on	the	second	effect.	

As	 the	price	of	housing	has	an	an-
ticipated	 component,	 current	 and	 fu-
ture	land	use	amenities	are	capitalized	
into	the	price	of	housing.	As	such,	the	
understanding	 of	 the	 impact	 of	 sur-
rounding	 land	 use	 on	 house	 prices	
must	be	done	by	taking	in	account	not	
only	current,	but	also	future	land	uses	
all	around,	 this	 last	one	being	defined	
by	the	allowable	use	zoning	policy.	

This	 article	 aims	 at	 estimating	 the	
influence	 of	 both	 present	 and	 future	
surrounding	 land	 uses	 on	 house	 pric-
es.	We	first	draw	a	literature	review	on	
that	question,	then	we	present	the	da-
ta	and	 the	method,	and	we	 finally	 set	
out	the	main	results.	

Literature	review	
The	 consequence	 of	 zoning	 is	 an	 in-
crease	 in	 land	and	property	prices	(Ih-
lanfeldt	 2007).	 Several	 recent	 studies	
have	confirmed	the	strong	correlation	
between	 the	 degree	 of	 restriction	 on	
land	 use	 and	 high	 prices	 of	 land	 and	
housing	 (Quigley	 &	 Rosenthal	 2005,	
Glaeser	&	Ward	2009).	The	effect	of	al-
lowable	 use	 zoning	 on	 prices	 acts	
through	 two	 main	 channels	 (Jaeger,	
Platinga,	&	Grout	2012).	

First,	the	scarcity	effect	acts	on	the	
supply	 side.	Zoning	makes	both	build-
ing	 land	 (Wu	 &	 Cho	 2007),	 and	 the	
number	 of	 new	 buildings	 (Glaeser	 &	
Ward	 2009)	 scarcer.	 This	 double	 re-
striction	 leads	 to	an	 increase	 in	prices	
in	 land	and	property	markets,	such	an	
increase	being	even	greater	given	that	
the	 demand	 is	 inelastic	 to	 price,	 in	
other	 words	 if	 there	 are	 few	 or	 no	
substitute	 towns	 (Pogodzinski	 &	 Sass	
1994).	

Second,	the	amenity	effect	acts	on	
the	demand	side.	By	freezing	land	use,	
zoning	stabilises	land	use	externalities:	
by	knowing	exactly	what	 is	the	future	
use	of	 land	for	a	minimum	6-years	pe-
riod,	 real	 estate	 buyers	 are	 able	 to	
stabilize	 expectations	 about	 the	 sur-
rounding	land	use	of	a	given	property.	
Thus,	 zoning	 acts	 as	 an	 “uncertainty	
reducer”	on	 real	estate	and	 land	mar-
kets.	 These	 externalities,	 which	 are	
comparable	 to	 local	public	goods,	 are	
then	 capitalised	 in	 land	 and	 property	
values	 (Balsdon	 2012).	 In	 the	 follow-
ing,	we	focus	on	the	amenity	effect.	

Early	 literature	 was	 interested	
above	 all	 in	 negative	 external	 effects	
of	land	use	(e.g.,	Crone	1983).	The	fact	
that	 zoning	may	 produce	 positive	 ex-
ternal	 effects	 is	 a	 relatively	 recent	
preoccupation,	 driven	 by	 the	 vast	
amount	 of	 literature	 on	 open	 spaces.	
Open	space	brings	numerous	benefits:	
e.g.,	views,	recreational	space,	protec-
tion	 of	 wild	 species,	 sensation	 of	 pri-
vacy.	 Most	 studies	 suggest	 an	 “open	
space	premium”	which	is	capitalised	in	
land	 and	 property	 prices	 (Irwin	 &	
Bockstael	 2002,	 Irwin	 &	 Bockstael	
2004,	Irwin	2002,	Baranzini	&	Schaerer	
2011,	Anderson	&	West	2006,	Cavailhès	
et	 al.	 2009).	 The	 values	 estimated	 for	
the	premium	are,	however,	vary	wide-
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This	 article	 proposes	 an	 evaluation	 of	 the	 impact	 of	 current	 and	 future	 land	 use	 on	
housing	prices	thanks	to	a	spatial	econometric	hedonic	approach.	We	combine	the	ac-
tual	 use	 of	 land	with	 its	membership	 of	 a	 zoning	 category	 in	 a	 one-kilometre	 radius	
around	the	 transaction.	Both	current	and	future	uses	of	 surrounding	 land	have	an	 im-
pact	on	house	price.	The	main	characteristic	is	buildability:	urban	green	spaces	create	a	
positive	premium,	 but	only	on	condition	 that	 it	 is	unbuildable.	However,	 an	 unbuilda-
ble–classified	 land	 can	 have	 an	 ambiguous	 effect:	 forests	 protected	 as	 natural	 open	
spaces	 bring	 a	 positive	 premium,	 whereas	 forests	 protected	 for	 silviculture	 tend	 to	
lower	property	prices	due	to	nuisances.	The	type	of	future	development	is	also	crucial:	
we	find	significant	differences	in	capitalisation	for	planned	conversion	of	vacant	land	in	
grouped	or	scattered	development.	
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ly:	 “open	 space	 values	 vary	 widely	 by	
location,	by	type	of	open	space,	by	the	
services	 provided,	 and	 by	 study	 meth-
odology”	 (McConnell	&	Walls	 2005,	p.	
3).	

The	 service	 provided	 depends	
above	 all	 on	 the	 type	 of	 open	 space,	
which	 is	 a	 heterogeneous	 commodity	
(Irwin	2002,	p.	466).	Lutzenhiser	&	Ne-
tusil	 (2001)	 show,	 for	 example,	 that	 if	
natural	 open	 space	 has	 a	 positive	 im-
pact	on	prices,	 this	 impact	 is	negative	
for	 urban	 parks	 because	 of	 the	 nui-
sances	 associated	 with	 them	 (noise,	
congestion,	 insecurity).	 The	 contro-
versy	 relates	 mainly	 to	 agricultural	
land:	 although	 this	 has	 all	 the	 charac-
teristics	 of	 open	 space	 and	 can	 thus	
produce	 positive	 external	 effects	
(Baranzini	 &	 Schaerer	 2011),	 agricul-
tural	 activity	 also	 causes	 a	 certain	
amount	 of	 nuisance	 (e.g.,	 noise	 or	
smells)	 which	 render	 negative	 the	
premium	associated	with	proximity	to	
farmland	(Smith,	Poulos,	&	Kim	2002).	

Open	 spaces	 also	 allow	 people	 to	
avoid	 the	nuisances	 related	 to	urbani-
sation	 (Irwin	 2002).	 Smith,	 Poulos,	 &	
Kim	 (2002),	 for	 example,	 find	 a	 posi-
tive	effect	on	house	prices	of	the	prox-
imity	of	vacant	land.	Thus,	the	positive	
external	 effects	 of	 open	 spaces	 and	
the	 negative	 external	 effects	 of	 built	
land	 may	 certainly	 be	 “two	 sides	 of	
the	 same	 coin”	 (Irwin	 &	 Bockstael	
2002).		

Now,	 the	 price	 of	 housing	 has	 a	
significant	 anticipated	 component,	
because	 it	 represents	 the	 sum	 of	 the	
benefits	 that	 it	will	bring	 to	 its	owner	
(e.g.,	Kiefer	2011).	It	thus	includes	both	
the	 current	 and	 future	 amenities	 of-
fered	 by	 open	 space,	 the	 latter	 de-
pending	 on	 a	 possible	 conversion	 to	
another	 use.	 It	 is	 appropriate	 to	 con-
sider	not	only	the	current	use	of	 land,	
but	also	its	anticipated	use.	

The	literature	addressed	this	ques-
tion	 very	 early	 on,	 distinguishing	 per-
manent	open	spaces	(i.e.	protected	by	

zoning,	 such	 as	 conservation	 ease-
ments)	 from	 temporary	 open	 space	
(i.e.	classified	as	buildable).	The	added	
value	 from	permanent	open	spaces	 is	
assumed	 to	be	higher	 than	 that	 from	
temporary	 open	 spaces	 because	 the	
source	 of	 external	 effects	 is	 longer-
lasting	 (Earnhart	 2006).	 Geoghegan	
(2002)	 shows,	 for	 example,	 that	 the	
impact	on	prices	is	three	times	greater	
for	 a	 permanent	open	 space.	Accord-
ing	to	Irwin	(2002),	the	conversion	of	a	
temporary	 open	 space	 into	 a	 perma-
nent	one	would	produce	an	apprecia-
tion	 of	 0.5%	 to	 2%	 in	 the	 price	 of	
neighbouring	housing.		

However,	this	distinction	between	
permanent	and	temporary	open	space	
has	 sometimes	 been	 carried	 out	
“broadly”	(Anderson	&	West	2006,	p.	
774)	in	the	following	sense.	An	unpro-
tected	open	space	may	remain	vacant	
for	 a	 very	 long	 period,	 whereas,	 on	
the	contrary,	conservation	easements	
can	 be	 revised	 over	 a	 relatively	 short	
period.	Moreover,	for	temporary	open	
spaces,	 no	 information	 is	 available	
about	 their	 future	 use.	 Now,	 this	 fu-
ture	 use	 may	 strongly	 condition	 the	
amplitude	 of	 the	 impact	 on	 prices	
(Cotteleer	 &	 Van	 Kooten	 2012).	 Thus,	
Beasley,	Workman,	 &	Williams	 (1986)	
estimate,	 by	 means	 of	 a	 contingent	
evaluation,	 the	 willingness	 to	 pay	 in	
order	 to	preserve	one	 acre	of	 cultiva-
ble	land	from	low-density	urbanisation	
at	 $50	US	 per	 household,	 and	 that	 to	
preserve	it	from	high-density	urbanisa-
tion	 at	 $150	 US.	 Obviously,	 there	 are	
different	types	of	buildability.	

Thus,	the	literature	on	land	use	ex-
ternalities	 concentrates	 essentially	 on	
the	present	type	of	use,	whereas	 liter-
ature	 on	 zoning	 examines	 the	 impact	
of	land	use	restriction	on	prices.	These	
two	 strands	 of	 literature	 have	 rarely	
been	combined.	Few	studies	take	the-
se	 two	 dimensions	 into	 consideration	
at	 the	 same	 time	 and	 none,	 to	 our	
knowledge,	 deal	 with	 the	 combined	
impact	of	present	and	future	 land	use	
on	property	prices.	

In	 this	 article,	 we	 try	 to	 fill	 this	
knowledge	 gap	 by	 trying	 to	 under-
stand	 to	what	 extent	 the	 external	 ef-
fects	of	surrounding	land	uses	are	cap-
italised	in	property	prices.	The	original-

Table	1.	Equations	

(1)	
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(4)	
	

Source:	Authors	

Figure	1.	Housing	growth	rate	and	residential	density,	Arcachon	Bay	Area,	2000-2006	

	

Source:	INSEE,	FILOCOM	
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ity	of	our	work	is	that	we	adopt	an	in-
tertemporal	approach,	which	takes	 in-
to	 account	 not	 only	 the	 present,	 but	
also	 the	 anticipated	 use	 of	 the	 land.	
We	 show	 that	 if	 a	 first	 approach	 in	
terms	 of	 “buildable/unbuildable”	 land	
presents	a	great	 interest,	 a	more	pre-
cise	 classification	 of	 future	 uses,	 in	
terms	 of	 type	 of	 urbanization	 envis-
aged	or	 the	 reason	 for	 its	 protection,	
allows	 the	 results	 to	 be	 substantially	
refined.	 This	 is	 the	 methodology	 we	
pursue	 in	 the	empirical	estimation	de-
scribed	below.	

Data	and	methods	
The	 study	 area	 is	 Arcachon	 Bay.	 It	 is	
not	 only	 a	 highly	 attractive	 region	
thanks	 to	 its	 closeness	 to	 the	 urban	
area	 of	 Bordeaux,	 but	 also	 an	 em-
blematic	 French	 coastal	 type	 for	both	

landscape	 and	 ecological	 reasons.	 It	
seemed	 more	 interesting	 to	 study	 a	
community	 with	 high	 level	 of	 ameni-
ties:	 “a	 community	 with	 high	 amenity	
values	 stands	 to	gain	more	 in	property	
value	 appreciation	 from	 land	 conserva-
tion	 than	 one	 with	 low	 amenities,	 be-
cause	 there	 is	 more	 to	 capitalize”	
(Balsdon	2012,	p.	5).	

As	we	mentioned	 in	 the	 introduc-
tion,	we	focus	on	the	“amenity	effect”	
of	zoning	on	prices.	However,	there	is	
also	a	“restriction	of	supply”	effect	of	
zoning	 on	 prices.	 Our	 hypothesis,	
here,	 is	 that	 supply	 effect	 have	 a	 lim-
ited	 impact	 on	 house	 price,	 for	 two	
reasons:	

• First,	we	postulate	that	demand	 is	
elastic	 to	 prices:	 there	 are	 many	
substitute	 towns	 to	 the	 most	 at-
tractive	 ones,	 as	 shown	 by	 recent	

evidence	 of	 spillover	 growth	 af-
fecting	 zones	 beyond	 settlements	
located	 directly	 on	 Arcachon	 Bay	
itself;	

• Second,	 supply	 reactions	 seem	 to	
be	weak:	Fig.	1	shows	low	housing	
growth	 rates	 in	 the	 denser,	 most	
attractive	cities.	

We	have	chosen	a	study	area	that	
is	 sufficiently	 extensive	 to	 combine	
three	residential	zones2:	Arcachon	Bay	
itself,	 North	 Bay	 and	 South	 Bay.	 The	
denser,	most	attractive	zone	is	the	Ar-
cachon	Bay	 itself,	which	 is	 almost	en-
tirely	 built	 on	 its	 circumference	 (Fig.	
2).	 The	 data	were	 compiled	 from	 dif-
ferent	 sources	 (Table	 4).	 The	 primary	
dataset	 is	made	up	of	2,205	 individual	
sales	 transactions	 between	 2000	 and	
2006	for	even	years,	derived	from	the	
PERVAL	real-estate	lawyers’	database.	
This	includes	extensive	information	on	
each	 property’s	 characteristics.	 Prop-
erties	 are	 geolocalized	 at	 the	 parcel	
level.	 Socioeconomic	 variables	 were	
computed	 from	 the	 French	 Census	
(1999	 and	 2006).	 The	 variables	 of	 in-
terest	 combine	 land	uses	and	 type	of	
zoning,	thanks	to	the	superposition	of	
the	 Corine	 Land	 Cover	 ©	 (land	 use)	
and	 the	 POS3	 (zoning)	 layers	 (Fig.	 2	
and	3).	The	result	of	this	combination	
was	systematically	verified	using	aerial	
photos.	

The	 French	 zoning	 system,	 based	
on	the	POS,	allows	the	whole	 land	ar-
ea	 of	 a	 commune	or	 a	 group	of	 com-
munes	 to	 be	 classified	 into	 different	
categories	 for	 a	 6-year	 period	 (cf.	 Ta-
ble	2).		

NA	Envisages	 the	 conversion	 of	 un-
built	or	partially	built	spaces	to	res-
idential	 use.	 These	 are	 relatively	
large	 programmes	 for	 the	 con-
struction	 of	 individual	 houses	
grouped	together	in	estates.		

NB	Also	 envisages	 conversion,	 but	 on	
a	 different	 basis:	 generally	 speak-
ing	 this	 category	 caters	 for	 scat-
tered	 development	 (isolated	
houses).		

NC	Renders	 agricultural	 land	 unbuild-
able	 in	 order	 to	 conserve	 agricul-
tural	 activity.	 Residential	 building	
is	 forbidden	 unless	 it	 is	 for	 the	
farmers	themselves.		

Table	2.	French	land	use	zoning	classification.	

Zones	 Definition	

Urban		
zones	

U	 Urban	zones	destined	 for	habitation	 and/or	activities.	Developed	or	
can	 be	 developed	 imminently	 since	 the	 plots	 already	 benefit	 from	
public	utilities	(water,	roads,	sewage).	

Natural		
zones	

NA	 Future	urbanisation	 zone	 that	 could	 soon	 be	 developed,	where	 the	
local	 authority	 is	 prepared	 to	 install	 public	 utilities.	 Generally	 large	
building	programs.	

NB	 Zone	where	development	 is	 authorized,	but	without	planned	public	
utilities.	Generally	houses	built	on	an	individual	basis	at	a	low	density.	

NC	 Zones	 that	 should	 be	preserved	 from	development	due	 to	 the	agri-
cultural	 value	of	 the	 land,	 soil,	or	 subsoil.	 These	are	mainly	 farming	
and	 forestry	 zones,	 and	 zones	 susceptible	 to	mining	 or	mineral	 ex-
traction	 activities.	 Only	 farming-related	 developments	 are	 author-
ised.	

ND	 Zones	that	should	be	preserved	because	this	 is	a	quality	natural	site	
that	should	be	protected.	Such	zones	include	spaces	where	the	envi-
ronment	 justifies	 particular	 protection,	 including	 forests	 and	 flood	
plains	as	well	as	landscapes	of	outstanding	beauty.	

Source:	Authors	

Table	3.	Land	use	classification.	
	 Land	use	 Description	

Unbuilt	
zones	

AGR	(Agricultural)	 Agricultural	zones	

OPE	(Open	Space)	 Vacant	land,	waterfront,	marina,	river	bank	

GUA	(Green	Urban	
Areas)	

Urban	green	space:	public	park,	cemetery,	stadi-
um,	golf	course	

FOR	(Forest)	 Private	and	public	forests	

Built	zones	 RES	(Urban,	residen-
tial)	

Residential	land	use,	campsite,	car	park	

HMF	(harmful)	 Airport,	aerodrome,	road	and	railway,	factory	

Source:	Corine	Land	Cover	©,	adapted	by	the	authors 
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ND	Concerns	specially	designated	nat-
ural	 open	 space,	 which	 must	 be	
protected	 in	 order	 to	 conserve	
particular	 species	 or	 landscapes.	
Building	is	completely	forbidden	in	
such	zones.		

U	 Concerns	 zones	which	 are	 already	
considered	 to	 be	 urban	 and	 on	
which	 any	 type	 of	 construction	
may	take	place,	from	high-rise	flats	
to	shopping	centres.		

Actual	 land	 use—identified	 from	
the	 Corine	 Land	 Cover	 ©	 satellite	 im-
ages—is	 divided	 into	 six	 categories	
(Table	 3):	 among	 types	 of	 land	which	
is	 not	 built	 upon,	 we	 distinguish	 agri-
cultural	 land	 (AGR),	 forests	 (FOR),	
very	 widespread	 in	 the	 region,	 green	
urban	areas	 (GUA)	 such	as	parks,	 and	
lastly	“open	spaces”	(OPE),	which	are	
mainly	 vacant	 land.	 Among	 types	 of	
land	 which	 is	 built	 upon,	 we	 distin-

guish	 residential	 uses	 (RES)	 and	
“harmful”	uses	(HMF)	which	could	po-
tentially	cause	a	nuisance,	such	as	fac-
tories,	airports,	etc.	

In	 order	 to	 estimate	 the	 combina-
tion	 of	 zoning-land	 use	 external	 ef-
fects	 on	housing	prices,	we	defined	 a	
1-km	buffer	zone	around	each	transac-
tion4	(Fig.	4).	This	provides	a	rough	es-
timate	 of	 what	 is	 accessible	 within	 a	
15-min	 walk	 from	 home.	 The	 size	 of	
this	 buffer	 zone	 corresponds	 to	what	
can	be	 found	 in	 the	 literature	 (Chesh-
ire	&	Sheppard	2002,	Irwin	&	Bockstael	
2004,	 Baranzini	&	 Schaerer	 2011).	 Fur-
thermore,	 Cho	 et	 al.	 (2011)—	who	 es-
timate	 a	 distance-decay	 function	 for	
open	 space	 premium—find	 a	 break	
point	between	0.5	and	1	mile	(0.8	and	
1.6	 km),	 depending	 on	 the	 type	 of	
open	space	being	considered.		

The	zoning-land	use	variables	were	
computed	 by	 taking	 the	 logarithm	 of	
the	 total	 surface	 of	 the	 zoning-land	
use	areas	which	are	included,	partly	or	
totally,	 in	 the	 1-km	 buffer	 zone	 (Fig.	
4)5.	For	example,	ND_FOR	is	the	natu-
ral	 logarithm	 of	 the	 total	 surface	 of	
the	 area	 that	 is	 zoned	 as	ND	with	 ac-
tual	use	“forest”,	provided	this	area	is	
included,	 partly	 or	 totally,	 in	 the	 1-km	
buffer	 around	 the	 transaction.	 This	
computation	 technique	appears	 to	be	
relevant	 inasmuch	 as	 if	 an	 individual	
has	 access	 to	 a	 space	within	 a	 radius	
of	1	km	around	his	home,	it	is	reasona-
ble	 to	 suppose	 that	 he	 has	 access	 to	
the	whole	of	the	area	(Poudyal,	Hodg-
es,	&	Merrett	2009).	By	“access”	here,	
we	mean	that	at	least	part	of	the	land	
use	 parcel	 is	 within	 the	 1-km	 buffer.	
We	make	 the	 assumption	 that	 such	 a	
buffer	captures	the	entire	set	of	amen-
ities	provided	by	land	uses:	it	supposes	

	
Figure	2.	Main	land	uses	in	the	study	area.	

	
Source:	Corine	Land	Cover	©	
	

Figure	3.	Zoning	classification	in	the	study	area.	

	

Source:	CG33	
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that	amenities	that	are	capitalized	at	a	
higher	spatial	scale	(e.g.,	for	the	entire	
region)	have	no	effect	on	prices.	

Econometric	specification	
We	base	our	approach	on	the	hedonic	
method,	which	supposes	that	housing	
price	 is	a	bundle	of	attributes	 relating	
to	 its	 structure	 and	 environment	
(Baranzini	 &	 Schaerer	 2011).	 Under	
certain	 assumptions	 concerning	 the	
housing	market	 (e.g.,	 equilibrium	 and	
uniqueness),	 the	 hedonic	 method	 al-
lows	 one	 to	 compute	 implicit	 prices	
for	 each	 attribute.	 The	 reduced-form	
price	 equation	 is	 by	 assumption	 a	

semi-log	 transformation,	 with	 the	
form	given	by	Equation	(1)—see	Table	
1—where	lnPi	is	the	log	of	the	price	of	
transaction	 i,	 Ti	 the	 dummy	 temporal	
variables	for	t	=	2000,	2002,	2004	and	
2006,	Sj,i	the	 j	structural	variables	con-
cerning	 attributes	 of	 transaction	 i,	Ek,i	
the	 k	 environmental	 variables,	 ZLUl,i	
the	 zoning-land	 use	 variables,	 and	 Ɛi	
an	i.i.d	random	disturbance	term.	

Some	econometric	problems	have	
to	be	dealt	with	in	hedonic	modelling.	
First,	multicollinearity,	 as	 some	 house	
attributes	 can	 be	 interlinked;	 the	
computation	 of	 the	 VIFs	 has	 shown	
that	the	model	is	well	specified	(Tables	

6	 and	 7)6	 7.	 Second,	 heteroskedastici-
ty,	 which	 could	 stem	 from	 the	 great	
heterogeneity	 of	 the	 properties,	 is	
corrected	 for	 by	using	White	 (1980)’s	
robust	 variance-covariance	 matrix.	
Third,	 endogeneity	may	 come	 from	 a	
simultaneous	 determination	 of	 price	
and	 explicative	 variables.	 Irwin	 &	
Bockstael	 (2002)	 have	 shed	 light	 on	
such	 an	 “identification	 problem”,	
which	illustrates	the	fact	that	if	house	
prices	 are	 high,	 open	 space	 is	 scarce,	
and	 vice-versa.	 Zoning	 is	 also	 sup-
posed	 to	 be	 endogenous	 (Wallace,	
1988):	 if	 zoning	 leads	 to	 increases	 in	
house	 prices	 (see	 above),	 high	 house	
prices	may	lead	to	a	pressure	for	more	
stringent	 zoning	 by	 homeowners,	 ac-
cording	 to	 the	 “home-voting	 hypoth-
esis”	(Fischel	2001).		

The	 correction	 of	 endogeneity	 of	
the	 regressors	was	 technically	carried	
out	using	the	Feasible	Generalized	Spa-
tial	 Two	 Stage	 Least	 Squares	 method	
(Fingleton	&	 Le	Gallo	 2008).	 The	pro-
cedure	is	as	follows:	first,	we	estimate	
an	 IV-SAR	 for	 the	 spatially-lagged	 de-
pendent	variable	and	 for	 the	endoge-
nous	regressors;	second,	we	estimate	
the	 autoregressive	 parameter	 for	 the	
errors	 (λ)	 with	 the	 residuals	 of	 the	
first	stage	(Kelejian	&	Prucha	(1999)’s	
procedure);	 third,	we	 re-estimate	 the	
model	 of	 the	 first	 stage	 with	 a	
Cochrane-Orcutt	 transformation	 of	
the	 endogenous	 variables	 (eq.	 2):	
where	 I	 is	an	 identity	matrix,	 λ̂ is	the	
parameter	 estimated	 at	 the	 second	
stage,	 and	W	 is	 a	 spatial	 weight	 ma-

trix.	 Fingleton	 and	 Le	 Gallo’s	 proce-

dure	 offers	 two	 main	 advantages:	
first,	 it	combines	the	correction	of	en-
dogeneity	 and	 a	 spatial	 process;	 se-
cond,	the	choice	of	instruments,	which	
is	 always	 a	 complex	 problem	 in	 ap-
plied	econometrics,	 is	 solved	by	using	
“quasi-instruments”	with	values	equal	
to	 -1,	 0,	 1	 depending	 on	 whether	 the	
endogenous	 variable	 is	 in	 the	 upper,	
middle	 or	 lower	 third	 of	 values	when	
placed	 in	 rank	 order	 (Fingleton	 &	 Le	
Gallo	2008,	326).	

With	 such	an	explicit	 spatial	 econ-
ometric	 approach,	we	have	 to	 take	 in	
account	 spatial	 interactions	 at	 the	
parcel-level,	 as	 quoted	 by	 Anselin	
(2008).	We	tested	spatial	dependence	

Figure	4.	An	example	of	the	zoning-land	use	areas	taken	into	account	within	the	1-km	ra-
dius	buffer	zone.	

 
Source:	Authors	
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by	 computing	 Moran’s	 I	 and	 found	
significant	 spatial	 autocorrelation	 for	
housing	prices,	whatever	the	nature	of	
spatial	interaction	we	specified.	The	20	
nearest-neighbours	 matrix	 was	 re-
tained,	 as	 it	 maximized	 the	 standard-
ized	Moran’s	 I	(Moran’s	 I	standard	de-
viate	=	34.625,	p-value	<	2.2E-16).	

The	 two	 traditional	 spatial	models	
can	be	written	as	follow:	

SAR	 model	 (spatial	 autoregressive	
model):	see	(3).	

SEM	 model	 (spatial	 error	 model):	 see	
(4)	

Where	W	 is	 a	 (n	 x	 n)	 spatial	 weights	
matrix,	ρ	 is	 the	 spatial	 autoregressive	
coefficient,	λ	 is	the	scalar	spatial	error	
autoregressive	 parameter,	 and	 ui	 an	
i.i.d	 spatial	 disturbance	 term.	 The	
choice	of	the	model	specification	(spa-
tial	lag	or	spatial	error)	is	based	on	the	

Lagrange	 Multiplier	 test	 statistics	 as	
well	 as	 their	 robust	 versions	 (Anselin	
et	al.,	1996).	

Variables	and	data	
The	variables	used	to	explain	sale	pric-
es	are	representative	of	the	structural	
attributes	of	 the	property	 (number	of	
rooms,	surface	area,	date	of	construc-
tion…).	 Some	 dummy	 variables	 were	
added	for	the	year	of	 the	transaction,	
to	check	for	time-related	factors	which	
could	affect	house	prices	(tax	policies,	
interest	 rates…).	 The	 period	 is	 in	 an	
ascendant	phase	of	the	housing	cycle,	
which	gives	 robustness	 to	 the	results,	
as	 implicit	prices	of	aesthetic	external	
effects	may	vary	according	 to	 the	po-
sition	 in	 the	 housing	 cycle	 (Bourassa,	
Hoesli,	&	Sun	2005).	

Environmental	 (spatial)	 variables	
were	 also	 included,	 such	 as	 the	 dis-
tance	 to	 the	 nearest	 beach,	 as	 the	
seaside	 provides	 recreational	 and	
landscape	 amenities	 capitalized	 in	
housing	prices	(Pompe	2008,	Dachary-
Bernard	et	al.	2011);	the	distance	to	the	
nearest	 center,	 that	 is	 accessibility	 to	
retail	 centres	 and	 basic	 public	 goods.	
Furthermore,	 some	 sorting	 effects	
may	be	present	 in	 the	study	area.	We	
took	 in	 account	 social	 composition	of	
the	 municipality,	 thanks	 to	 mean	 in-
come	per	household8.	Another	sorting	
effect	could	stem	from	preference	for	
locations	 near	 the	 Arcachon	 Bay	 (ra-
ther	than	 in	the	North	and	South	resi-
dential	 zones):	 we	 computed	 a	 dum-
my	 variable	 for	 properties	 whose	
nearest	beach	 is	 on	Arcachon	Bay.	Of	
course,	 these	 two	 variables	 are	 not	
sufficient	by	themselves	to	strictly	ad-
dress	the	effects	of	sorting.	However,	
combined	 with	 spatial	 lag	 model,	 it	
can	 be	 supposed	 that	 it	 allows	 the	
control	 of	 the	majority	 of	 the	 effects	
of	 sorting.	 An	 excellent	 overview	 of	
such	a	question	can	be	found	in	Kumi-
noff,	 Smith,	&	Timmins	 (2013).	 Finally,	
in	 1986,	 an	 important	 law	 was	 intro-
duced	 in	 France,	 the	 Loi	 Littoral	
(Coastal	 Act),	which	 regulates	 coastal	
construction	 of	 buildings9;	 a	 dummy	
variable	 has	 been	 computed	 to	 take	
into	account	 the	effect	of	 this	 regula-
tion	on	house	prices.	

Table	 4.	 Variable	 names,	 definitions	 and	 descriptive	 statistics	 for	 structural	 and	 envi-
ronmental	variables	

Variables	
	

Definition	and	source	 	 Mean	 Std.	Err.	

PRICE	 Transaction	price,	in	Euros	2000.	Source:	PERVAL	 139,800	 71,767	

Structural	variables	
TYPE	 Dummy	variable	for	type	of	housing	(1	if	individual	

detached	house,	0	otherwise).	Source:	PERVAL	 0.40	 0.48	

Y2000	 Dummy	variable	for	year	of	transaction	(1	if	transac-
tion	in	2000,	0	otherwise)	(Ref.).	Source:	PERVAL	 0.24	 0.36	

Y2002	 Idem,	2002.	Source:	PERVAL	 0.19	 0.31	

Y2004	 Idem,	2004.	Source:	PERVAL	 0.25	 0.38	

Y2006	 Idem,	2006.	Source:	PERVAL	 0.32	 0.44	

ROOM_1	 Dummy	variable	for	number	of	bedrooms	(1	if	one	
room,	0	otherwise.	Source:	PERVAL	

0.13	 0.23	

ROOM_2	 Idem,	two	bedrooms.	Source:	PERVAL	 0.26	 0.38	

ROOM_3	 Idem,	three	bedrooms	(Ref.).	Source:	PERVAL	 0.23	 0.36	

ROOM_4+	 Idem,	four	bedrooms	or	more.	Source:	PERVAL	 0.37	 0.47	

LIV_AREA	 House	square	footage	(m2).	Source:	PERVAL	 70.22	 32.73	

LOT_AREA	 Parcel	size	(m2).	Source:	PERVAL	 471.63	 607.33	

BATHROOM	 Number	of	bathrooms.	Source:	PERVAL	 1.13	 0.22	

BUILT_48	 Dummy	variable	for	date	of	construction	(1	if	house	
built	before	1948,	0	otherwise).	Source:	PERVAL	

0.06	 0.12	

BUILT_80	 Idem,	1948-1980.	Source:	PERVAL	 0.31	 0.43	

BUILT_92	 Idem,	1981-1991	(Ref.).	Source:	PERVAL	 0.27	 0.39	

BUILT_99	 Idem,	1992-1998.	Source:	PERVAL	 0.08	 0.16	

BUILT_06	 Idem,	1999-2006.	Source:	PERVAL	 0.28	 0.40	

BUILT_LL	 Dummy	variable	for	houses	subject	to	the	regime	of	
French	Coastal	Law	of	1986	(1	if	built	after	the	law,	0	
otherwise).	Source:	PERVAL	

0.56	 0.49	

Environmental	variables	
D_BEACH	 Travel	distance	to	the	nearest	beach	(km).	Source:	

GIS	GREThA	 3.04	 2.87	

ARC_BAY	 Dummy	for	localization	in	the	Arcachon	Bay	residen-
tial	zone	(1	if	the	nearest	beach	is	on	Arcachon	Bay,	0	
otherwise).	Source:	GIS	GREThA	

0.49	 0.50	

D_CENTER	 Distance	to	nearest	urban	centre	with	facilities,	
products	and	services	(km).	Source:	INSEE	1999	Cen-
sus	

1.92	 1.93	

INCOME	 Mean	income	per	household	in	the	municipality	(€	
per	year).	Source:	INSEE	1999	Census	 25,620	 1,675	

Source:	Authors	
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The	 following	 tables	 provide	 de-
scriptive	 statistics	 for	 structural	 and	
environmental	 variables	 (Table	 4),	 as	
well	as	for	variables	obtained	by	cross-
tabulating	 land	use	and	zoning	 (Table	
5).	 For	 some	 land	 use-zoning	 catego-
ries,	standard	deviation	can	be	high,	as	
there	 can	be	big	parcels	 in	 categories	
such	as	NC_FOR	(forest	 to	be	exploit-
ed),	for	example	(Table	5).	That’s	why	
we	 took	 the	 natural	 log	 of	 the	 parcel	
size	in	the	estimations.	

Results	
Results	are	given	in	Tables	6	and	7.	We	
also	give	the	values	for	price-elasticity	
for	each	category	of	 land	use	 in	Table	
8.	The	diagnostics	 show	a	 strong	spa-
tial	 autocorrelation	 in	 the	 simple	 OLS	
model.	The	tests	of	the	Lagrange	mul-
tiplier	 (in	 their	 robust	 version)	 desig-
nate	the	SEM	model	(eq.	4),	which	has	
the	 particular	 characteristic	 of	 taking	
into	 account	 omitted	 variables	 which	
have	 a	 spatial	 influence	 on	 the	 price.	
The	 endogenous	 variables,	 revealed	
by	 Hansen’s	 J	 statistic,	 are	 marked	
with	 the	“mu”	 letter	 in	 the	 results	 ta-
ble,	 and	 corrected	 as	 quoted	 above;	
the	 exogenous	 nature	 of	 the	 quasi-
instrument	used	 is	 verified	by	a	C-test	
(Hayashi	2007).	Finally,	multicollineari-
ty	 did	 not	 pose	 any	 problems,	 as	
shown	 by	 the	 low	 level	 of	 the	 mean	
and	maximum	VIF	for	the	OLS	models.	

The	 structural	 (control)	 variables	
of	 models	 1	 and	 2	 both	 have	 the	 ex-
pected	 signs.	 The	 price	 is	 higher	 the	
more	recent	the	property,	the	greater	
the	 number	 of	 rooms	 it	 contains,	 the	
bigger	 it	 is	 and,	 finally,	 the	 larger	 the	
lot	 in	 which	 it	 is	 situated.	 They	 are	
consistent	 with	 other	 recent	 French	
studies	(Cavailhès	et	al.	2009,	Dachary-
Bernard	 et	 al.	 2011).	 The	 negative	 in-
fluence	 of	 the	 variable	 BUILT_LL	
shows	 the	 sensitivity	 of	 prices	 to	 the	
1986	 legislation.	 Property	 built	 after	
the	introduction	of	this	coastal	protec-
tion	 legislation	 suffers	 a	 loss	 in	 value	
inasmuch	as	the	regulatory	framework	
applied	 to	 construction	 and	 to	 any	
possible	 future	 extensions	 is	 much	
stricter.	

In	 a	general	manner,	model	 1	 sug-
gests	the	existence	of	a	“hierarchy”	of	
the	three	major	types	of	unbuilt	open	
space:	 a	 positive	 impact	 of	 urban	
green	space	(developed	open	space),	a	
non-significant	 impact	 of	 forests	 and	
open	 land	 (forest-open	 land),	 a	 nega-
tive	 impact	 of	 agricultural	 land	 (agri-
cultural	 –	wetlands).	 This	 result	 is	per-
fectly	 consistent	 with	 Cho	 et	 al.	
(2011)’s	ones.	

The	 hypothesis	 which	 guided	 the	
formulation	of	model	1	was	the	follow-
ing:	 the	 fact	 that	 construction	 is	 for-
bidden	 allows	 the	 external	 effects	 of	
land	use	to	be	stabilised	 in	time.	They	

then	 have	 a	 greater	 chance	 of	 being	
capitalised	 in	 the	 price,	 because	 the	
uncertainty	 of	 change	 of	 use	 is	 re-
duced.		

Thus	it	is	striking	to	see	that	harm-
ful	land	uses	(HMF)	only	provoke	neg-
ative	 external	 effects	 if	 they	 are	 un-
buildable:	 in	 such	 cases,	 which	 often	
correspond	 to	 the	 protection	 of	 land	
around	a	factory	or	an	aerodrome,	the	
very	 low	 probability	 of	 a	 change	 of	
land	use	renders	the	negative	external	
effects	 almost	 perennial.	 In	 the	 same	
way,	 buildable	 residential	 use	 (RES)	
has	 a	depreciatory	 effect	on	property	
prices,	 inasmuch	 as	 the	 nuisances	
supposedly	 associated	 with	 this	 use	
(Irwin	 2002)	 could	 be	 further	 aggra-
vated	 by	 new	 building	 and	 the	 likely	
increase	 in	 population	 density	 which	
would	follow.	

On	 the	 contrary,	 for	 land	 without	
any	building	one	would	expect	a	posi-
tive	premium,	bigger	and	more	signifi-
cant	if	it	is	unbuildable.	This	reasoning	
is	based	on	the	 implicit	postulate	that	
unbuilt	 land	 provides	 positive	 ameni-
ties.	 In	 fact,	 as	 was	 shown	 in	 the	 in-
troduction,	 this	 depends	 on	 the	 type	
of	land	use.		

For	 green	 urban	 areas	 (GUA),	 we	
obtain	 the	 expected	 result:	 they	 pro-
vide	 a	 premium	 only	 if	 they	 are	 un-
buildable.	This	result	had	already	been	
underlined	 by	 Smith,	 Poulos,	 &	 Kim	

Table	5.	Descriptive	statistics	for	zoning/land	use	area	variables	(in	ha).	
	 Buildable	 Unbuildable	 Buildable	

	 NA	 NB	 NC	 ND	 U	

	 Mean	
(ha)	

Std.	Dev	
(No.	of	
parcels)	

Mean	 Std.	Dev	
(No.	of	
parcels)	

Mean	 Std.	Dev	
(No.	of	
parcels)	

Mean	 Std.	Dev	
(No.	of	
parcels)	

Mean	 Std.	Dev	
(No.	of	
parcels)	

Unbuilt	zones	
AGR	 9.8	 8.7	

(42)	
7.9	 8.1	

(166)	
240.4	 1,534.4	

(67)	
-	 -	 18.2	 52.1	

(34)	
OPE	 17.7	 17.2	

(28)	
7.4	 4.1	

(13)	
984.5	 2,169.5	

(27)	
298.9	 812.2	

(95)	
55.7	 178.2	

(16)	
GUA	 23.4	 33.1	

(16)	
83.4	 150.4	

(17)	
-	 -	 21.9	 47.8	

(31)	
10.6	 8.3	

(14)	
FOR	 75.0	 445.2	

(156)	
10.0	 21.6	

(103)	
1,129.3	 2,211.4	

(158)	
276.4	 1,005.1	

(157)	
10.4	 9.1	

(59)	

Built	zones	
RES	 11.5	 25	

(152)	
14.3	 12.9	

(71)	
-	 -	 8.3	 7.5	

(11)	
22.7	 44.8	

(527)	
HMF	 54.9	 81.3	

(15)	
2.9	 4.2	

(11)	
-	 -	 9.3	 5.7	

(9)	
41.0	 88.9	

(36)	

Source:	GIS	GREThA 
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(2002)	 and	 Cotteleer	 &	 Van	 Kooten	
(2012)	 for	 golf	 courses,	 or	 by	 Poudyal	
et	 al.	 (2009)	 for	 urban	 parks.	 These	
studies	did	not,	however,	take	into	ac-
count	 the	 anticipation	 by	 the	 inhabit-
ants	 of	 a	 change	 of	 use.	 Yet	 the	 fact	
that	construction	is	forbidden	on	such	

areas	 (zoned	 as	ND)	 is	 of	 the	 highest	
importance	 in	 their	 valuation	 by	 the	
surrounding	residents.		

Model	 2	 provides	 more	 details	
concerning	 this	 last	 result:	 the	 pres-
ence	 of	 a	 green	 area	 classified	 NA	 or	

NB	does	not	have	a	significant	impact	
on	the	price.	Such	zoning	being	more	
frequent	 in	 the	 peri-urban	 zone,	 pos-
sible	 substitutes	exist	 for	green	areas	
(forests,	 vacant	 lots…).	On	 the	other	
hand,	a	green	space	classified	U	would	
have	a	negative	 impact	on	prices:	 the	
perspective	 of	 the	 development	 of	 a	
green	 area	 removes	 an	 amenity	 for	
which,	 in	a	densely	urban	zone,	 there	
is	not	always	a	nearby	substitute.	

Agricultural	 use	 (AGR)	 systemati-
cally	leads	to	reduction	in	the	value	of	
nearby	 property,	 whether	 or	 not	 the	
land	 is	 buildable.	 We	 find	 here	 the	
confirmation	 of	 several	 empirical	 re-
sults	(Cho	et	al.	2011,	Smith,	Poulos,	&	
Kim	 2002),	 for	 which	 the	 traditional	
explanation	 is	 based	 on	 the	 fact	 that	
the	 nuisances	 caused	 by	 agricultural	
land	 are	 greater	 than	 the	 amenities:	
“The	 detrimental	 impact	 of	 noise,	
odors,	 dust	 and	 other	 negative	 spillo-
vers	are	more	prominent	 than	positive	
impacts	such	as	open	space	and	a	coun-
try	 feeling”	 (Cotteleer	 &	 Van	 Kooten	
2012,	 p.	 36).	 This	 result	 contradicts	
that	 of	 Cavailhès	 et	 al.	 (2004),	 who	
base	 their	 theoretical	 explanation	 of	
leapfrog	development	on	the	coexist-
ence,	 in	 the	peri-urban	zone,	of	 farm-
ers	and	households,	the	 latter	valuing	
“the	 balance,	 supposedly	 positive,	 of	
agricultural	amenities	minus	nuisances”	
(emphasis	is	ours).	

Moreover,	 the	 impact	 on	 house	
price	 is	 higher	 the	 higher	 the	 likeli-
hood	of	construction	(maximal	for	a	U	
classification	–	Table	8).	 In	effect,	 the	
depreciatory	 impact	 of	 agricultural	
land	may	also	be	linked	to	an	anticipa-
tion	of	potentially	nuisance-provoking	
uses	which	could	be	made	of	this	land.	
Now,	 the	 parcels	 concerned	 are	 gen-
erally	big,	particularly	well	adapted	to	
certain	 nuisance-provoking	 uses	 such	
as	 a	 shopping	 centre	 or	 an	 industrial	
estate.	

Beyond	 the	 “buildable	 /	 unbuilda-
ble”	 alternative,	 more	 precise	 infor-
mation	 on	 the	 future	 use	 of	 the	 land	
brings	a	supplementary	explanation	of	
the	fixing	of	property	prices.	Thus,	not	
only	 does	model	 2	 provide	 better	 ex-
planations	 than	 model	 1,	 it	 also	 pro-
vides	significant	precisions	concerning	
forests	and	open	spaces.	

Table	6.	Results	for	Model	1	:	Buildable	vs.	Unbuildable	

	 OLS	 Spatial-IV	
Intercept	 440.00***	 108.80	 451***	 54.9

6	TYPE	 1.22	 1.29	 5.15***	 5.22	
Y2002	 8.36***	 9.18	 8.64***	 10.44	
Y2004	 19.70***	 23.02	 19.90***	 25.12	
Y2006	 28.10***	 33.73	 30.01***	 38.27	
ROOM_1	 -24.60***	 -21.31	 -26.50***	 -

24.69	ROOM_2	 -10.1***	 -11.23	 -10.70***	 -
12.93	ROOM_4+	 2.53*	 2.57	 4.20***	 4.68	

LIV_AREA	 0.25***	 20.00	 0.23***	 19.83	
LOT_AREA	 8.33e-04***	 3.75	 1.02e-03***	 5.02	
BATHROOM	 7.77***	 8.41	 6.24***	 7.48	
BUILT_48	 -8.66***	 -6.28	 -10.1***	 -7.94	
BUILT_80	 -2.09*	 -2.49	 -2.95***	 -3.67	
BUILT_99	 8.63***	 7.17	 7.05***	 6.33	
BUILT_06	 9.69***	 11.01	 8.59***	 9.24	
BUILT_LL	 -2.50***	 -3.72	 -2.18***	 -3.55	
D_BEACH	 -0.45***	 -4.97	 -0.64**	 -3.06	
ARC_BAY	 7.79***	 9.13	 7.40***	 3.83	
D_CENTER	 -0.21	 -1.33	 -0.25	 -0.81	
INCOME	 1.24e-03***	 9.70	 9.70e-04***	 3.30	
BUI_AGR	 -0.87***	 -4.24	 -0.81*	 -2.46	
UNB_AGR	 -0.88***	 -5.85	 -0.39•	 -1.66	
BUI	_OPEµ	 2.89e-02	 0.17	 0.47	 1.29	
UNB	_OPE	 -0.10	 -1.15	 -0.29•	 -1.85	
BUI	_GUA	 -0.39***	 -4.12	 -0.11	 -0.49	
UNB	_GUAµ	 1.81***	 9.58	 1.07**	 2.93	
BUI	_FOR	 -0.47***	 -4.07	 -0.22	 -1.22	
UNB	_FOR	 0.13	 1.41	 -0.21	 -1.43	
BUI	_RES	 -0.71***	 -4.99	 -0.56*	 -2.44	
BUI	_HMF	 -0.39**	 -3.15	 -0.26	 -1.23	
UNB	_HMFµ	 -1.70	 -1.30	 -3.53*	 -2.04	
λ	 	 0.741***	
N	 2,205	 2,205	
Adj.	R2	 0.770	 	
Nagelkerke	R2	 0.809	 	
AIC	 -2,455	 -2,838	
Breusch-Pagan	 159.19	 143.22	
VIF	mean	(max)	 1.68	(3.30)	 	
Std.	Moran	I	on	OLS	res.	 34.167***	 	
LM	(lag)	 48.44***	 	
Robust	LM	(lag)	 15.05**	 	
LM	(error)	 906.84***	 	
Robust	LM	(error)	 873.45***	 	

Note:	***p<0.001;	**	p<0.01;	*	p<0.05;	•	<	0.10.	t-ratios	are	in	italics.	
Dependent	variable:	ln(price	of	house	sale);	endogenous	variables	are	marked	with	a	µ.	
For	a	better	readability,	coefficients	are	increased	hundredfold.	Reference	case	is	Y2000,	
ROOM_3,	and	BUILT_92.	
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The	 best	 example	 of	 the	 ambiva-
lence	 of	 an	 “unbuildable”	 classifica-
tion	is	that	of	the	forest.	The	proximity	
of	a	forest	has	no	significant	impact	on	
housing	 prices,	 whether	 or	 not	 it	 is	
buildable.	 This	 is	 surprising,	 inasmuch	

as	several	studies	have	shown	the	pos-
itive	 premium	 of	 a	 protected	 forest	
near	the	property	(e.g.,	Bolitzer	&	Ne-
tusil	2000).	Examination	of	model	2	al-
lows	 us	 to	 better	 understand	 this	 re-
sult:	forests	classified	as	NC	has	a	neg-

ative	 premium.	 They	 are	 forests	 ex-
ploited	mainly	for	the	wood	and	paper	
industry	 (very	 active	 in	 the	 region),	
which	 have	 the	 same	 disadvantages	
as	 agricultural	 land:	 noise,	 smells,	
movements	 of	 heavy	 vehicles...	 On	
the	 contrary,	 forests	 classified	 ND	
constitute	 “exceptional	 natural	 open	
spaces”,	 often	 belonging	 to	 the	 local	
authority,	with	open	access,	acting	as	
recreational	areas	 for	many	 local	 resi-
dents.	 Thus	 the	 same	 land	 use,	 un-
buildable	 in	 both	 cases,	 may	 be	 a	
cause	of	nuisance	in	one	case	(the	ex-
ploited	forest),	and	provide	amenities	
in	the	other	(the	protected	forest).		

In	 the	 same	 way	 there	 are	 two	
types	of	“buildability”.	Only	 the	prox-
imity	 of	 a	 forest	 classified	 NB	 has	 a	
positive	influence	on	prices:	under	the	
hypothesis	 (verified	 by	 model	 1)	 of	
positive	 amenities	 produced	 by	 the	
proximity	 of	 a	 forest,	 the	 dispersed	
nature	of	the	development	in	zones	of	
type	 NB	 appear	 to	 cause	 fewer	 nui-
sances	 than	 the	 big,	 uniform	 devel-
opments	 typical	of	 zones	of	 type	NA.	
We	 thus	 verify	 the	 initial	 intuition	 ac-
cording	to	which	the	impact	of	future	
land	 use	 on	 the	 price	 cannot	 be	 re-
duced	 to	 a	 simple	 builda-
ble/unbuildable	alternative:	 in	 the	
“buildable”	 category,	 the	 type	 of	 fu-
ture	 construction	 has	 a	 certain	 im-
portance	for	the	surrounding	land.		

Open	 spaces	 show	 a	 comparable	
phenomenon.	 Unbuildable	 open	
spaces	are	associated	with	a	decrease	
in	 value,	 contrary	 to	 what	 was	 ex-
pected.	In	fact,	land	in	this	category	is,	
as	we	have	said,	for	the	most	part	va-
cant	 land.	Now,	vacant	 land	classified	
as	 unbuildable	 is	 mostly	 agricultural	
land	which	has	been	left	fallow,	which	
explains	 that	 open	 spaces	 classified	
NC	 have	 a	 negative	 impact	 on	 prices	
(model	 2):	 neighbouring	 inhabitants	
anticipate	 a	 return	 to	 agricultural	 ac-
tivity	on	this	 land	(and	the	associated	
nuisances)	in	the	short	term.	

Conclusion	
This	 article	 aims	 at	 improving	 our	
knowledge	of	the	capitalisation	of	sur-
rounding	 land	uses	 in	property	prices,	
based	not	only	on	current	use,	but	al-
so	on	future	use	of	the	land,	the	latter	

Table	7.	Results	for	Model	2	:	All	types	of	zoning	
	 OLS	 Spatial-IV	
Intercept	 439***	 107.73	 448***	 55.16	
TYPE	 1.17	 1.19	 4.99***	 5.03	
Y2002	 8.80***	 9.75	 8.71***	 10.55	
Y2004	 19.90***	 23.33	 19.9***	 25.09	
Y2006	 28.50***	 34.10	 30.0***	 38.42	
ROOM_1	 -25.10***	 -21.69	 -26.5***	 -24.82	
ROOM_2	 -10.20***	 -11.31	 -10.8***	 -13.01	
ROOM_4+	 3.77***	 3.83	 4.60***	 5.11	
LIV_AREA	 0.25***	 20.32	 0.23***	 19.82	
LOT_AREA	 9.59e-04***	 4.39	 1.07e-03***	 5.32	
BATHROOM	 7.26***	 7.89	 6.11***	 7.35	
BUILT_48	 -9.43***	 -6.88	 -10.4***	 -8.20	
BUILT_80	 -1.92*	 -2.29	 -3.01***	 -3.77	
BUILT_99	 8.27***	 6.96	 6.76***	 6.08	
BUILT_06	 9.18***	 10.31	 8.27***	 8.87	
BUILT_LL	 -2.60***	 -3.89	 -1.99**	 -3.25	
D_BEACH	 -0.11	 -1.14	 -0.32	 -1.58	
ARC_BAY	 6.26***	 7.10	 6.87***	 3.57	
D_CENTER	 -0.13	 -0.79	 -0.18	 -0.58	
INCOME	 1.12e-03***	 8.34	 8.25e-04**	 2.77	
NA_AGR	 -0.31	 -1.31	 -0.83*	 -2.26	
NB_AGR	 3.53e-02	 0.08	 -0.34	 -0.63	
NC_AGR	 -0.91***	 -5.51	 -0.57*	 -2.20	
U_AGR	 -2.13***	 -5.30	 -1.77**	 -3.11	
NA_OPEµ	 -1.03***	 -4.69	 -0.23	 -0.67	
NB_OPE	 15.5***	 3.68	 7.76	 1.12	
NC_OPEµ	 -1.85	 -1.59	 -2.54*	 -2.23	
ND_OPE	 8.27e-03	 0.09	 -8.04e-02	 -0.49	
U_OPE	 0.19	 0.82	 0.23	 0.46	
NA_GUA	 -0.54	 -1.48	 -0.18	 -0.33	
NB_GUA	 -0.40***	 -3.54	 -0.29	 -1.18	
ND_GUAµ	 1.94***	 9.12	 1.18**	 3.14	
U_GUA	 -1.35***	 -5.46	 -1.00*	 -2.23	
NA_FOR	 -0.42***	 -3.69	 -0.21	 -1.13	
NB_FORµ	 0.16	 0.61	 0.92*	 2.36	
NC_FOR	 -0.35***	 -3.52	 -0.47***	 -3.30	
ND_FOR	 0.16•	 1.95	 0.25•	 1.82	
U_FOR	 -0.45*	 -2.25	 -0.28	 -0.94	
NA_HMF	 -0.45*	 -2.24	 -0.74*	 -2.28	
NB_HMF	 -3.88**	 -3.00	 -5.26**	 -3.17	
ND_HMFµ	 -3.03*	 -2.10	 -5.14*	 -2.46	
U_HMF	 -7.57e-02	 -0.52	 0.11	 0.46	
λ	 -	 0.73***	 29.13	
N	 2,205	 2,205	
Adj.	R2	 0.777	 	
Nagelkerke	R2	 	 0.813	
AIC	 -2,506	 -2,858.5	
Breusch-Pagan	 211.31	 187.87	
Mean	VIF	(VIF	max)	 1.79	(3.54)	 	
Standardized	Moran’s	I	
on	OLS	residuals	

34.937***	 	
LM	(lag)	 85.89***	 	
Robust	LM	(lag)	 1.77	 	
LM	(error)	 813.19***	 	
Robust	LM	(error)	 729.07***	 	

Note:	***p<0.001;	**	p<0.01;	*	p<0.05;	•	<	0.10.	t-ratios	are	in	italics.	
Dependent	variable:	ln(price	of	house	sale);	endogenous	variables	are	marked	with	a	µ.	
For	a	better	readability,	coefficients	are	increased	hundredfold.		
Reference	case	is	Y2000,	ROOM_3,	and	BUILT_92.	
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being	taken	into	account	by	the	buyer	
in	 the	 intertemporal	 calculation	 of	
house	 price.	 To	 date,	 the	 only	 contri-
butions	 taking	 these	 two	aspects	 into	
account	only	envisaged	the	alternative	
“buildable/unbuildable”	 as	 the	 future	
land	use.	Thanks	to	the	French	system	
of	land-use	zoning,	we	are	able	to	take	
into	account	the	type	of	future	urbani-
sation	 (dispersed	or	 dense)	when	 the	
land	 is	 buildable,	 and	 the	 type	 of	 use	
(natural	 or	 exploited	 open	 space)	
when	it	is	unbuildable.		

In	 this	 sense,	 the	 additional	 preci-
sion	 concerning	 the	 future	 use	of	 the	
land	 is	 rich	 in	 information.	 First,	 for	 a	
given	land	use,	classification	as	builda-
ble	 has	 a	 certain	 influence:	 thus,	 pro-
tected	green	spaces	really	do	lead	to	a	
positive	 premium,	 but	 their	 classifica-
tion	 as	 a	 buildable	 zone	 provokes	 on	
the	contrary	a	decrease	in	the	value	of	
surrounding	 property.	 Second,	 the	
unbuildable	nature	of	 land	can	be	am-
biguous:	 the	 example	 of	 the	 forest	
shows	 that,	although	 it	provides	posi-
tive	external	effects,	this	is	only	valid	if	
the	 forest	 is	 unexploited,	 because	 in	
this	 case,	 it	 is	 the	 nuisances	 which	
dominate.	

What’s	 more,	 this	 empirical	 re-
search	 corroborates	 and	 gives	 some	
precision	 to	 the	 hypothesis	 according	
to	 which	 allowable	 use	 zoning	 pro-
duces	 economic	 value.	 This	 value	 is	
capitalised	 into	 real	estate	prices,	and	
is	 consequently	monopolized	 by	 land-
owners,	while	it	has	been	created	by	a	
decision	of	the	local	authorities.	It	can	
be	considered	as	fair	that	local	author-
ities	 seek	 to	 recover	 at	 least	 part	 of	
this	value;	that’s	what	the	French	gov-
ernment	did	in	2006,	by	establishing	a	
new	 tax	 on	 land	 that	 has	 been	 classi-
fied	 as	 buildable.	 We	 are	 still	 waiting	
for	 an	 economic	 appraisal	 of	 such	 a	
tax.	
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1	The	so-called	“Grenelle	II”	law	or	National	
environmental	commitment	bill	introduced	
into	the	French	Senate	by	J.-L.	Borloo,	Min-
ister	for	Ecology,	Energy,	Sustainability	and	
Territorial	Development,	on	01.12.2009	(art.	
6).	
2	The	INSEE	(French	statistics	bureau)	de-
fines	bassins	d’habitat	as	ad	hoc	groupings	
of	several	municipalities.	These	are	the	
smallest	territories	within	which	house-
holds	can	carry	out	residential,	work	and	
consumption	activities.	
3	The	Plan	d’Occupation	des	Sols	(literally	
“Plan	for	the	occupation	of	land”)	is	the	
main	land-use	planning	document	in	
France:	it	defines	the	use	of	a	particular	
parcel	for	five	to	six	years.	
4	According	to	McConnell	&	Walls	(2005),	
there	are	three	main	methods	for	con-
structing	open	space	variables:	dummy	var-
iables	for	presence/absence	in	a	specific	
range	around	the	house,	mainly	in	early	
studies	(Lutzenhiser	&	Netusil,	2001);	dis-
tance	from	home	to	open	space	(e.g.,	Cho	
et	al.,	2010);	surface	area	of	different	types	
of	land	use	in	a	specified	buffer	zone	(Irwin	
2002,	Geoghegan	2002).	
5	Different	sizes	of	buffer	were	tested	(500	
m,	1	km,	…	3	km.).	The	best	results	are	ob-
tained	with	the	1km	buffer,	which	is	con-
sistent	with	the	literature.	
6	What’s	more,	the	computation	of	the	zon-
ing-land	use	variables	such	as	“the	loga-
rithm	of	the	total	surface	of	the	zoning-
land	use	areas	which	are	included,	partly	or	
totally,	in	the	1-km	buffer	zone”,	showed	
no	multicollinearity,	as	the	size	of	such	are-
as	can	widely	vary	(Fig.	4).	
7	VIF	is	the	Variance	Inflation	Factor.	Based	
on	the	partial	R2s,	it	gives	a	diagnostic	for	
multicollinearity	(it	gives	the	degree	of	
multicollinearity	of	the	ith	variable	with	all	
other	variables).	The	“rule	of	thumb”	is	to	
consider	that	if	VIF>10,	there	is	a	multicol-
linearity	problem	(O’Brien,	2007).	We	have	
only	reported	mean	VIF	and	max	VIF.	
8	We	didn’t	take	in	account	the	controls	for	
school	quality:	in	France,	such	data	is	una-
vailable,	especially	for	primary	schools.	One	
can	have	the	success	rate	for	the	exams	at	
the	end	of	secondary	school	and	high	
school.	In	the	study	area,	school	quality	is	
very	homogenous:	success	rate	for	the	14	
secondary	schools	is	82.6	%	(std.	dev.	=	
0.04),	and	for	the	5	high	schools	91.6	%	(std.	
dev.	=	0.055).	That’s	why	theses	variables	
were	not	included	in	the	regression.	

                                                 
9	The	Loi	Littoral	has	been	made	to	avoid	
abusive	coastal	development.	It	forbids	any	
building	in	a	100m	zone	from	the	coast.	In	
coastal	communities,	only	“light”	construc-
tions	are	allowed,	intended	for	having	ac-
cess	to	the	coast	for	example.	In	already	
developed	coastal	municipalities,	it	only	al-
lows	urban	renewal	or	the	amelioration	of	
existing	building;	urban	extension	can	only	
be	made	by	contiguity	with	the	city	(no	
scattered	development),	and	under	the	
condition	that	the	POS	is	accepted	by	the	
Préfet	(the	National	State	local	representa-
tive);	some	exceptions	(dispensations)	can	
be	made,	under	precise	circumstances	that	
are	predicted	by	the	Law.	


