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Abstract:

Regression models where the dependent variable is the communal land price have been
developed to analyse how Belgian residential land markets are spatially structured. The
research is based on the general theoretical idea that two factors explain the spatial structure
of land markets: - data availability on prices (relation with the local valuation process of
market participants when they prepare negotiations and transactions) and - substitutability
(relation with the zone prospected by the households wishing to express their demand on
residential land markets). To apply this theoretical grid on the specific empirical context of
new urbanisations produced in Belgium has demonstrated that the functioning of those two
factors is strongly influenced by planning regulations. Concerning the independent variables,
three main explanation components have been differentiated. The first is related to demand;
the mean income of the population is here a key variable. Concerning the supply side, the
second explanation component, a key data is the quantity of land allocated for new
developments in the planning-zoning documents. Demand and supply data have been tested
at two spatial levels — municipality and job catchment area — in order to apprehend the
substitutability factor. The information is the third explanation component. It is related with
the spatial structure factor of data availability and has been treated through spatial
autoregressive variables.
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INTRODUCTION

The concept of scale is central in geography and geographers have a natural tendency to
analyse the spatial dimension of the issues they are working on. On the opposite, the spatial
dimension of market mechanisms is rarely taken into account by economists, as shown by
the fact that the spatial structure of property market is not yet a well developed research
theme (A.S. Adair et al., 1996; S. Orford, 1999; C. Watkins, 1999). The antagonism between
this statement and the importance of the spatial dimension of housing market mechanisms
led us to work on the spatial dimension of residential land markets. A twofold approach has
been followed to achieve a better understanding of the spatial structure of residential land
markets, with a theoretical phase and an empirical phase realized on a specific context, i.e.
the context of new urbanisations produced in Belgium (J.-M. Halleux, 2005a). The aim of this
paper is to present this empirical part of the research.

The theoretical phase of our work has leaded to the general idea that market spatial
structures can be explained by two key factors. The first factor is data availability on prices;
this factor is related with the local valuation process of market participants when they prepare
negotiations and transactions (A. Can and |. Megbolugbe, 1997). The second factor is
substitutability between the potential supplies; there is here a relationship with the zone
prospected by the demand wishing to acquire a plot of land and, therefore, a clear link with
the mobility issue (G.J. Stigler and R.A. Sherwin, 1985). The empirical research is based on
this theoretical grid and spatial econometric techniques have been used to modelize the two
spatial structure factors of substitutability and data availability.

In Belgium, residential land markets processes are strongly influenced by the predominance
of self-provided constructions® (S.S. Duncan and A. Rowe, 1993), with the fact that a building
site is often exchanged twice before the construction: before being sold to the households
wishing to build their new houses, the land is often exchanged between an initial owner and
a professional land developer (aménageur-lotisseur) wishing to service the site (P. Booth,
1991). The analysis covered in our research is about the “secondary” markets, where
households represent the demand component. The research systematically distinguishes
and compares Flanders and Wallonia, as market mechanisms and price levels strongly
differentiate the two Regions®’. Because of the already urbanised character of its 19
municipalities, the territory of Brussels-Capital have not been considered in the analysis.

Our modelling has estimated spatial autoregressive regressions to statistically explain the
municipal mean land prices. The dependent variable is actually the mean price observed for
building plot transactions between 360 and 1500 square metres (this variable is represented
in map 1 with a mean for the years 1999 and 2000). For Flanders and Wallonia, the
regressions have respectively been set up for a statistical population of 242 and 259
municipalities®. The two study zones are represented in maps 2 and 3. A spatial autoregres-
sive regression includes an autoregressive explanatory variable. The value of an autoregres-
sive variable in a spatial location is based on a weighted sum of the dependant variable at

YIn the "self-provided" construction system, it is the first occupier who undertakes building-work on the property,
whereas in the "professional developer" system, building-work is not undertaken by an individual future occupier
but by a developer with a view to marketing.

? Belgium is divided into three official Regions: Brussels-Capital, Flanders and Wallonia.

% Several municipalities have not been considered in the analysis because of data problems. In Wallonia, the rural
municipalities of Herbeumont and Doische have not been considered because of the very limited number of land
transactions. The same reason explains why the Flemish municipality of Herstappe has not been considered.
Concerning Flanders, we have been obliged to eliminate the whole Province of West Flanders because of the
unreliable character of the data on land available for new construction in the planning-zoning documents. The
communes of Voeren and Comines have not been considered either, because they are not adjacent to the rest
of the regional territories (Voeren for Flanders and Comines for Wallonia). From a methodological point of view,
this non-contiguity creates problems with the spatial autoregressive functional form.



other spatial locations. From a technical point of view, the autoregressive variable is
calculated by matrix multiplication, between the vector of the dependent variable (the
municipal mean land prices in our analysis) and a matrix of spatial interactions between the
spatial units (the municipalities in our analysis). Most of our work is based on an autoregres-
sive explanatory variable calculated by using direct contiguity matrixes. The value of this
variable is simply, for each municipality, equal to the mean of the dependant variable
observed in the bordering municipalities.

Three key explanation components have been considered in the analysis: demand, supply
and information. The demand component is based on the idea that land prices are
dependent on the local buying power. The general demand component has been segmented
between an internal and an external sub-component. The mean income of the local
population is a key variable concerning the internal demand, while the external demand is
related with the influence of the territories adjacent to the two study zones (for instance in
order to consider the demand of Dutch populations on the Flemish study zone or the demand
of Flemish populations on the Walloon study zone). Concerning the supply component, a
key data is the quantity of land available for new houses in the planning-zoning documents.
Demand and supply data have been tested at two spatial levels: municipality and job
catchment area®. The Flemish and Walloon study zones are respectively made of 19 and 25
job catchment areas (see maps 2 and 3). The aim of this multi-level

* The delimitation of the job catchment area is based on: Y. De Wasseige et al., 2000.






analysis is to apprehend the substitutability. Indeed, the spatial level associated with the
highest explanatory power should correspond with the most relevant spatial level in terms of
market spatial structure. The information is the third explanation component. It is related
with the factor of data availability and has been treated through spatial autoregressive
variables. The figure 1 presents the general questions addressed by the research and the
relationships between, on the one hand, the two factors of spatial structure and, on the other
hand, the three explanation components.

Figure 1
General questions addressed by the research
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The developments of the paper are structured in two sections. Reference models elaborated
for the two periods 1988-1989 and 1999-2000 are presented in section 1, with notably a
description of the selected explanatory variables. In section 1, the issue of the statistical
robustness of the econometric method is also taken into account. An evolutionary analysis of
the period 1988-2000 is afterwards synthesised in section 2. The evolutionary analysis has
allowed to deepen the issue of the spatial dimension of residential land markets. By
focussing the analysis on the two spatial factors of data availability and substitutability, this
evolutionary study has in fact brought to the fore that the spatial organisation of residential
land markets strongly depends on planning regulations.



1. REFERENCE MODELS FOR 1988-1989 AND 1999-2000

1.1 SELECTED VARIABLES

The research has been realized on data recorded between 1988 and 2000. The statistical
explanation of land prices can globally be estimated with the same significant variables for
the 13 years taken into account and this combination of explanatory variables has been
called “reference model”. The table 1 presents the variables chosen for the reference
models, for both, Flanders and Wallonia. The reference models have been calculated on the
basis of data aggregated for the two periods 1988-1989 and 1999-2000. The aim of the
aggregation is to reinforce the robustness of the statistical treatments. The indicators used in
the analysis are summarised in tables 2 to 5 with, for each dependent variable: the
regression coefficient, the standardized regression coefficient and the related probability
level based on a t-statistic. At the exception of the MIB variable®, the variables integrated into
the reference models are generally highly significant. Tables 2 to 5 also integrate indicators
on the general adjustment quality, the spatial autocorrelation, the heteroscedasticity and the
multicolinearity. An analysis of those indicators will be realized in the next chapter.

The variables integrated into the reference models can be associated with the three
explanation components: information, demand (internal and external) and supply. As it was
previously explained, the autoregressive data is related with the information component. This
component will be discussed in-depth in the following chapters, but it can already be stated
that the autoregressive variable (SAR) is systematically —in the four reference models —
associated with the highest explanation power. This shows that the local valuation process of
market participants preparing negotiations and transactions is a key explanation of land
prices. In other words, the value of a plot of building land is, ceteris paribus, very strongly
dependent of the market value recorded in the “neighbouring” building plots. From a
methodological point of view, this result also means that the integration of an information
component is necessary to achieve robust statistical models, as it will be developed below.

The reference models integrate different variables associated with the supply component:
LSM and SUR for Wallonia; LSJC and SUR for Flanders. LSM and LSJC are both related
with the quantity of land available for new houses in the planning-zoning documents, i.e. in
the sector plans®. The informations used to produce the two variables have been gathered in
the context of a research project on the opportunity to realize a global revision of the sector
plans (O. Dubois et al., 2002)". LSM and LSJC are based on the same original data, but the
aggregation scale is different, as LSM is related with the municipal scale while LSJC is
related with the job catchment area scale. For the two study zones of Flanders and Wallonia,
a key research point was to compare LSM and LSJC in terms of explanation powers (it is
useful to precise that LSM and LSJC cannot be simultaneously integrated in the reference
models as they are highly correlated). For Flanders, LSJC systematically achieves higher
explanation powers than LSM. For Wallonia, the selection of LSM into the reference models
has been less evident, as LSM and LSJC achieve close explanation powers.

® The decision to integrate this variable in the reference models is based on the significant character observed for
the majority of the 13 regressions elaborated for the 13 years between 1988 and 2000.

°A description of the planning system in Belgium with a focus on the new residential developments can be found
on: J.-M. Halleux, 2004.

"In Belgium, the planning competence is mostly regional and this research was realized for the Walloon
administration: DGATLP (see http://mrw.wallonie.be/dgatlp/dgatip/default.asp)



Table 1: Variables selected for the reference models

Name Component Flanders Wallonia | Description
Model Model
PRICE Dependant X X Mean price for plots of building land
variable between 360 and 1500 m?

SAR Information X X Spatial autoregressive data : mean of the
dependent variable for the contiguous
municipalities

MIC Internal X X Mean income per household at the

demand municipal scale

BP Internal X X Ratio between the number of building

demand permits for new apartments and for new
one-family dwellings

MIB External X X Proportion of municipal immigration from

demand Brussels

MIN External X Proportion of municipal immigration from

demand the Netherlands

MEW Internal X Proportion of municipal emigration

demand towards Wallonia

MIG External X Proportion of municipal immigration from

demand Germany

MIL External X Proportion of municipal immigration from

demand the Grand Duchy of Luxembourg

LF External X Dummy variable that differentiates the

demand Flemish municipalities of the Brussels
periphery with language facilities for
French speakers
FB External X Dummy variable that differentiates the
demand Walloon municipalities located at the
Flemish border

LSM Supply X Land supply availability at the municipal
level

LSJC Supply X Land supply availability at the job
catchment area spatial level

SUR Supply X X Mean surface for plots of building land

between 360 and 1500 m?




Table 2: Estimations for the reference model "Flanders 1988-1989"

Variabl C ¢ Regression Standardized P-value of the | Z-Value of the | P-Value of the Breusch- P-Value of the R? of the
ariable omponen coefficient regression Regression Moran Moran Pagan Breusch- auxiliary
coefficient coefficient coefficient coefficient coefficient Pagan regressions
coefficient
PRICE 18,068 0,0000 128,519 0,0000
Residuals -0,297 0,7666
CONST -32.011,000
SAR Information 0,644 0,530 0,0000 22,888 0,0000 48,384 0,0000 0,68
MIC Demande 3,040 0,382 0,0000 15,202 0,0000 35,692 0,0000 0,62
BP Demande 55,635 0,097 0,0033 7,219 0,0000 2,365 0,1241 0,39
MmiB Demande 44,332 0,083 0,1033 20,644 0,0000 21,898 0,0000 0,76
MIN Demande 60,620 0,068 0,0146 13,645 0,0000 0,348 0,5550 0,13
MEW Demande -148,590 -0,112 0,0024 15,496 0,0000 10,188 0,0014 0,52
LF Demande 4.960,950 0,100 0,0037 8,181 0,0000 70,626 0,0000 0,43
LsJc Offre 92,725 0,134 0,0000 19,298 0,0000 7,991 0,0047 0,41
SUR Offre 10,348 0,135 0,0000 10,585 0,0000 14,722 0,0001 0,42
Correlation matrix
WYCONT RMC PEC MRB MRPB MRW FAB RATB SUP
SAR 1
MIC 0,667
BP 0,225 0,279 1
Estimator: Maximum likelihood
MIB 0,510 0,598 -0,010 1
Spatial interaction matrix: Contiguity
_ MIN -0,191 -0,228 0,094 -0,176 1
Square correlation: 0,838
o MEW 0,198 0,357 -0,111 0,692 -0,087 1
P-value of the Lagrange Multiplier test on the
residual autocorrelation: 0,582 LF 0,343 0,421 -0,023 0,638 -0,051 0,448 1
Number of degrees of freedom: 232 LsJC 0,329 -0,038 0,083 -0,276 -0,019 -0,280 -0,097 1
SUR -0,440 -0,332 -0,547 -0,204 -0,012 -0,020 -0,184 -0,119 1




Table 3: Estimations for the reference model "Flanders 1999-2000"

Variabl C ¢ Regression Standardized P-value of the | Z-Value of the | P-Value of the Breusch- P-Value of the R? of the
ariable omponen coefficient regression Regression Moran Moran Pagan Breusch- auxiliary
coefficient coefficient coefficient coefficient coefficient Pagan regressions
coefficient
PRICE 15,131 0,0000 167,790 0,0000
Residuals -1,079 0,2808
CONST -95.135,700
SAR Information 0,572 0,441 0,0000 22,256 0,0000 49,118 0,0000 0,59
MIC Demande 5,543 0,371 0,0000 14,858 0,0000 50,354 0,0000 0,52
BP Demande 113,184 0,108 0,0003 7,388 0,0000 17,217 0,0000 0,22
MmiB Demande 160,826 0,119 0,0446 20,603 0,0000 5,743 0,0166 0,69
MIN Demande 233,437 0,118 0,0013 13,751 0,0000 1,630 0,2017 0,21
MEW Demande -560,954 -0,200 0,0000 15,586 0,0000 4,169 0,0412 0,46
LF Demande 18.286,900 0,159 0,0003 8,181 0,0000 18,613 0,0000 0,45
LsJc Offre 236,742 0,173 0,0000 19,621 0,0000 11,192 0,0008 0,39
SUR Offre 43,254 0,234 0,0000 6,336 0,0000 0,525 0,4485 0,30
Correlation matrix
WYCONT RMC PEC MRB MRPB MRW FAB RATB SUP
WYCONT 1
RMC 0,562 1
PEC 0,287 0,056 1
Estimator: Maximum likelihood
MRB 0,270 0,399 0,040 1
Spatial interaction matrix: Contiguity
_ MRPB -0,122 -0,406 0,127 -0,150 1
Square correlation: 0,739
o MRW -0,010 0,199 -0,079 0,625 -0,097 1
P-value of the Lagrange Multiplier test on the
residual autocorrelation: 0,068 FAB 0,199 0,209 0,098 0,651 -0,052 0,418 1
Number of degrees of freedom: 232 RATB 0,423 0,034 0,105 -0,288 -0,032 -0,312 -0,109 1
SUP -0,340 -0,079 -0,385 -0,209 0,023 0,105 -0,102 -0,104 1




Table 4: Estimations for the reference model "Wallonia 1988-1989"

Variabl C ¢ Regression Standardized P-value of the | Z-Value of the | P-Value of the Breusch- P-Value of the R? of the
ariable omponen coefficient regression Regression Moran Moran Pagan Breusch- auxiliary
coefficient coefficient coefficient coefficient coefficient Pagan regressions
coefficient
PRICE 19,145 0,0000 12,026 0,0005
Residuals -0,521 0,6023
CONST -13.376,500
SAR Information 0,646 0,545 0,0000 23,342 0,0000 9,106 0,0025 0,62
MIC Demande 1,869 0,360 0,0000 16,756 0,0000 4,115 0,0425 0,56
BP Demande 45,634 0,101 0,0001 2,996 0,0000 13,202 0,0003 0,12
MmiB Demande 8,537 0,017 0,5589 21,778 0,0000 10,784 0,0010 0,35
MIL Demande 129,26 0,131 0,0000 17,598 0,0000 0,071 0,7893 0,17
MIG Demande 84,877 0,122 0,0000 15,877 0,0000 0,735 0,3911 0,14
FB Demande 1.182,090 0,082 0,0023 14,106 0,0000 6,447 0,0111 0,22
LsC Offre 23,370 0,087 0,0001 10,199 0,0000 2,360 0,1245 0,10
SUR Offre 1,624 0,040 0,1151 5,238 0,0000 0,906 0,3412 0,18
Correlation matrix
WYCONT RMC PEC MRB MRL MRA CONTF RATC SUP
SAR 1
MIC 0,688
BP 0,232 0,161 1
Estimator: Maximum likelihood
MIB 0,518 0,470 0,099 1
Spatial interaction matrix: Contiguity
_ MIL -0,243 -0,324 -0,055 -0,092 1
Square correlation: 0,856
o MIG 0,175 0,015 0,204 -0,045 -0,120 1
P-value of the Lagrange Multiplier test on the
residual autocorrelation: 0,399 FB 0,412 0,284 0,128 0,357 -0,138 -0,041 1
Number of degrees of freedom: 249 LsC 0,078 -0,000 0,135 0,080 -0,181 -0,036 0,033 1
SUR -0,167 0,047 -0,182 0,106 0,125 -0,193 0,021 -0,201 1
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Table 5: Estimations for the reference model "Wallonia 1999-2000"

Variabl C ¢ Regression Standardized P-value of the | Z-Value of the | P-Value of the Breusch- P-Value of the R? of the
ariable omponen coefficient regression Regression Moran Moran Pagan Breusch- auxiliary
coefficient coefficient coefficient coefficient coefficient Pagan regressions
coefficient
PRICE 20,641 0,0000 225,768 0,0000
Residuals 0,578 0,5635
CONST -27.787,000
SAR Information 0,744 0,645 0,0000 23,696 0,0000 131,788 0,0000 0,71
MIC Demande 1,998 0,223 0,0000 16,183 0,0000 41,111 0,0000 0,55
BP Demande 80,239 0,119 0,0000 2,908 0,0000 4,861 0,0275 0,22
MmiB Demande 130,322 0,093 0,0016 21,754 0,0000 152,065 0,0000 0,55
MIL Demande 201,659 0,066 0,0019 20,047 0,0000 0,589 0,4429 0,14
MIG Demande 197,525 0,117 0,0000 15,316 0,0000 5,509 0,0189 0,18
FB Demande 1.071,490 0,033 0,1367 14,106 0,0000 47,614 0,0000 0,20
LsC Offre 43,096 0,072 0,0006 10,033 0,0000 0,307 0,5795 0,12
SUR Offre 9,132 0,093 0,0000 5,530 0,0000 7,428 0,0064 0,27
Correlation matrix
WYCONT RMC PEC MRB MRL MRA CONTF RATC SUP
WYCONT 1
RMC 0,665 1
PEC 0,334 0,126 1
Estimator: Maximum likelihood
MRB 0,693 0,527 0,154 1
Spatial interaction matrix: Contiguity
_ MRL -0,197 -0,281 0,007 -0,109 1
Square correlation: 0,900
o MRA 0,190 -0,078 0,152 -0,041 -0,073 1
P-value of the Lagrange Multiplier test on the
residual autocorrelation: 0,348 CONTF 0,378 0,320 0,068 0,404 0,141 -0,031 1
Number of degrees of freedom: 249 RATC 0,127 0,065 0,101 0,184 -0,193 -0,087 0,094 1
SUP -0,309 -0,024 -0,389 -0,145 0,092 -0,183 -0,159 -0,221 1
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Concerning the explanation powers of LSM and LSJC, the observed differences between
Flanders and Wallonia are attention-grabbing in order to apprehend the substitutability issue.
For Flanders, the best results clearly achieved by LSJC mean that the job catchment area
scale is, compared to the municipal scale, a better approximation of the zone prospected by
the households wishing to acquire a plot of building land. On the opposite, LSM and LSJC do
not achieve significantly different explanation powers in Wallonia and the communal scale
still seems to represent a good approximation of the zone prospected by the demand.
However, it should not be a good idea to already conclude with this dichotomy between the
North and the South of the country. As it will be clarified below, complementary investigations
have shown that the job catchment area scale is, for some parts of the Walloon territory, an
ad-hoc approximation of the "zone of building land prospection”.

The variable SUR —also considered as part of the supply explanation component—
represents the mean surface of the exchanged plots of lands. As the regression coefficients
associated with this variable are systematically positive (in the four reference models), it is
possible to conclude that the surface has a positive significant impact upon prices, which is
clearly in line with the traditional urban economics statements. It is interesting to analyse the
statistical behaviour of SUR. Indeed, contrary to the regression coefficients, the simple
correlation coefficients between SUR and PRICE are systematically negative. This negative
sign means that the price is generally low where big plots are exchanged. This observation
can be related with the fact that land developers tend to produce smaller plots in high price
areas (J.-M. Halleux, 2005b).

Concerning the assortment of variables related with the demand component, the variable
MIM achieves the highest explanation power in the four reference models. From a statistical
point of view, the mean income per household at the municipal scale is therefore a very
important land price determinant. Following the example of land supply (with LSM and
LSJC), the mean income per household has also been tested at both, the municipal scale
and the job catchment area scale, with the use of MIM and MIJC (MIJC is simply the mean
income per household at the job catchment area scale). MIJC, which is systematically
associated with lower explanation powers than MIM, has not been integrated into the
reference models because of the high correlations between the two variables. To differenti-
ate MIM and MIJC is conceptually interesting concerning the cause-consequence
relationships between local buying powers on the one hand and land prices on the other
hand. With regards to the relationship between MIJC and land prices, MIJC can definitely be
considered as the "cause" variable, as regional prices are strongly dependent upon the
regional economic developments; for instance, this type of cause-consequence relationship
can be used to explain the price disparities between Flanders and Wallonia, with the fact that
land prices and mean richness are both higher in Flanders than in Wallonia. With regards to
the relationships between MIM and land prices, the cause-consequence relationships are
more ambiguous. At the municipal scale, high prices can also be the result of an economic
development. However, it seems here more logical to consider that the richness level is
actually the "effect” of socio-spatial segregations generated by prices differentiations.
Concerning the behaviour of MIJC, it can also be stated that its influence upon prices is
higher in Flanders than in Wallonia. This result is in line with the comparative analysis
between LSM and LSJC, as it reinforces the idea that market mechanisms are functioning on
wider territories in the northern parts of the country.

The variable BP is also part of the general demand component. It is related with the building
permits and calculated by dividing the number of demands for new apartments by the
number of demands for new one-single family houses. The inferred results chow that an
intense flat construction activity induces high land prices. As the turnover per square meter
related with a flat property development is much higher that the turnover related with a one-
family property development, this result can be understood by using the analytical grid of the
residual method of land valuation. In the residual method, the difference between the
development value and the development cost of the scheme leaves a residual figure from

12



which the developer removes his profit and the remainder is available for the land
negotiation.

Several variables integrated into the models chow that land prices are increased by the
influence of territories adjacent to the two study zones. For Wallonia, those variables related
with the "external demand sub-component” are: MIB, MIG, MIL and FB. The results related
with MIB, MIG and MIL show that an important immigration from Brussels, Germany, and the
Grand Duchy of Luxembourg can statistically be associated with higher land prices. The
influence of the "external demand component" explains why the Walloon highest land prices
(see map 1) are observed in the Province of Walloon Brabant (influence of Brussels), in the
East of the Province of Liege (influence of Aachen) and in the South of the Province of
Luxembourg (influence of Luxembourg-City). Concerning the influence of Flanders on the
Walloon study zone, the dummy variable FB that differentiates the municipalities located at
the border between the two regions develops a better explanatory power than a variable
based on residential flows. The influence of FB in Wallonia has to be related with the
influence of MEW in Flanders. The negative sign of the MEW regression coefficients means
that, ceteris paribus, a high emigration towards Wallonia decreases land prices. In other
words, the north-south transfer of Flemish families wishing to acquire a "cheap” building plot
in Wallonia tends to increase the land prices in Wallonia and, simultaneously, to reduce the
land pressure in Flanders.

For Flanders, three variables are related with the external demand sub-component: MIB, MIN
and LF. The variables MIB and MIN are also based on residential flows. Their positive sign
means that immigrations from Brussels and The Netherlands reinforce the land pressure in
Flanders. The main explanation of the Dutch influence on Flemish residential land markets is
the severe planning regime. In the Netherlands, planning restrictions strongly limit residential
land supply and many households choose to cross the national border in order to achieve
their aspiration for a big plot and a large garden (H. Van der Haegen, 1997; K. Cattoir and E.
Pelfrene, 2003). The dummy variable LF differentiates the Flemish municipalities of the
Brussels periphery with language facilities for French speakers. On the basis of the 1999-
2000 reference model, the regression coefficients associated with LF is 18287, which
concretely means that this administrative status can be associated with an added-value of
18287 euros per building plot. Although this figure should be verified with the use of an
hedonic approach based on individual data, such a result clearly shows that the linguistic and
cultural context associated with language “facilities" is particularly attractive for the French
speaking population wishing to settle in the Brussels immediate periphery. It is methodologi-
cally interesting to precise that the hypothesis of this administrative status impact was not
formulated before the treatments and was brought to the fore with a residual analysis.

1.2 THE ESTIMATOR CHOICE AND THE STATISTICAL ROBUSTNESS OF THE
REFERENCE MODELS

As it was previously observed, the spatial autoregressive variable develops a very high
explanation power. This result confirms spatial spillover effects as a key explanation of land
and property prices (A. Can, 1990). In concrete terms, the spatial spillover effects are caused
by the local valuation processes of market participants preparing their transactions. From a
methodological point of view, this result also confirms that spatial dependence processes
must to be taken into account to achieve a robust statistical modelling on land or property
prices (C. Beckerich, 2001). The OLS estimate is biased for spatial autoregressive models
and it is only recently that econometric unbiased alternatives have been developed, with the
work of L. Anselin (1988a) on the Maximum Likelihood approach (ML). Our empirical results
have confirmed Anselin's theoretical developments, with the fact that OLS estimations tend
to overestimate the autoregressive regression coefficient and, concurrently, to underestimate
other regression coefficients. For the four reference models, the mean difference between
OLS and ML estimations is 21,0 % for the autoregressive coefficients and 19,6 % for the
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non-autoregressive coefficients (mean based on the 8 non-autoregressive variables
integrated into the four reference models).

The global adjustment quality of the models has been measured with the indicator of the
square correlation between the observed and the predicted values. The coefficient of
determination has not been used as this type of parameter cannot be applied to ML
regressions. The reference models achieve satisfactory adjustment results, with the four
indicators contained between 74 % for the model "Flanders 1999-2000" and 90 % for the
model "Wallonia 1999-2000". As it will be developed below, the rather low value observed for
the "Flanders 1999-2000" model can be explained by the impact of the planning reform
adopted in 1997 in the context of the Structure Plan for Flanders (Ministerie van de Vlaamse
Gemeenschap, 1997). Indeed, this reform has led to a "spatial disorganisation” of the
Flemish residential land markets.

The quality of a regression model cannot only be evaluated by examining the divergences
between the observed and the predicted values. It is also necessary to check if the model is
not affected by a harmful multicollinearity. Moreover, it is essential to check if the residuals
are neither autocorrelated nor heteroscedastic. The correlation coefficients between the
independent variables have been integrated into the tables 2 to 5. The fact that correlations
higher that 0,8 are not observed tend to demonstrate the absence of a damaging collinearity
(C. Hill et al., 1997, p. 173). The simple examination of the correlation between the
regressors may be insufficient to detect a problematic multicollinearity between more that two
regressors. In order to detect such a harmful multicollinearity, it is possible to use auxiliary
regressions, where the left-hand-side variable is one of the explanatory variable and the
right-hand-side are all the remaining explanatory variables. If the coefficient of determination
from this artificial model is higher than 80 %, the implication is that a damaging multicollinear-
ity can be present (C. Hill et al., 1997, p. 173). On the basis of the data gathered in tables 2
to 5, it can be stated that our reference models are not affected by this problem.

Key indicators used in the autocorrelation analysis are also summarised in tables 2 to 5, with,
for each dependent variable, a Moran Z-value and the related probability (P.A.P. Moran,
1950; A.D. CIiff and J.K. Ord, 1973). It might be useful to rapidly precise a Moran test
interpretation: a positive (negative) Z-value associated with a low probability indicates a
positive (negative) spatial autocorrelation. It is also useful to precise that the Moran tests
have been calculated on the basis of spatial matrixes based on direct contiguity. The results
summarized in tables 2 to 5 indicates that the dependent variable and the explanatory
variables are systematically characterized by a positive spatial autocorrelation. Although, the
Moran tests on the four series of error terms show that the residuals are not spatially
autocorrelated. Complementary investigations based on a Lagrange Multiplier test (L.
Anselin, 1988b) have confirmed that the reference models are not affected by residual
autocorrelation.

As summarized in the table 6, to withdraw the autoregressive variables from the reference
models generates residual autocorrelations. This result also confirms spatial spillover effects
as a key explanation of land prices. In parallel, the regressions estimated without the
autoregressive variables develop much lower global adjustment quality than the reference
models: the decrease of the square correlation between the observed and the predicted
values represents 20 % for the two Flanders models and 15 % for the two Wallonia models.
The non autoregressive form is also associated with counter-intuitive non significancy for key
regressors: the variables BP, LF and SUR for the model "Flanders 1988-1989" and the
variables MIL, LSM, SUR for the model "Wallonia 1999-2000". Concerning the spatial
autocorrelation issue, we can conclude that spatial autoregressive models present a double
interest. With an autoregressive model, it is first of all possible to apprehend and analyse
how spatial spillover effects influence the formation of prices. Moreover, it is then possible to
work "spatial dependence being equal”, with robust statistical models unaffected by inference
problems possibly associated with residual autocorrelation.
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Table 6: Residual autocorrelation for the non-autoregressive models

Models for the Flanders Models for the Wallonia
study zone study zone
) Z-value of P-value of Z-value of P-value of
Period the Moran the Moran the Moran the Moran
coefficient coefficient coefficient coefficient
1988-1989 -0,297 0,7666 -0,521 0,6023
Reference models
1999-2000 -1,079 0,2808 0,578 0,5635
Reference models without the 1988-1989 8,709 0,0000 10,689 0,0000
autoregressive variable 1999-2000 | 6,314 0,0000 10,466 0,0000

Inference problems can also be generated by heteroscedastic residuals. This issue has been
taken into account, with the use of Breusch-Pagan tests (T. Breusch and A. pagan, 1979). As
shown in table 2 to 5, several explanatory variables suffer from heteroscedasticity. In other
words, the variance of the error term varies with them. This means that the assumptions
related with the use of the maximum likelihood approach are not fulfilled. More precisely, the
regression coefficients remain unbiased with heteroscedastic residuals, but the method
underestimates standard errors. As this situation limits inference quality, the regressions
have been re-estimated with the Instrumental Variable (V) approach, a specification which
supports heteroscedasticity. The comparison between ML and IV estimations are very
similar, which appeases the anxiety concerning the heteroscedasticity issue. In fact, none of
the explanatory variables becomes statistically insignificant with the 1V new estimations

2. EVOLUTIONARY ANALYSIS OF THE PERIOD 1988-2000

2.1 THE AUTOREGRESSIVE VARIABLES, THE SPATIAL SPILLOVER EFFECTS AND
THE FACTOR OF DATA AVAILABILITY

It was defined in the introduction that the value of an autoregressive variable in a spatial
location is based on a weighted sum of the dependant variable at other spatial locations. It
was also explained in the introduction that, from a technical point of view, the autoregressive
variables are calculated by matrix multiplication between the vector of the dependent variable
and a matrix of spatial interactions between the spatial units. Three types of spatial
interaction matrixes have been used for the research: matrixes based on the criterion of
simple contiguity, matrixes based on residential migrations and matrixes based on the
delimitation of the job catchment areas. As previously developed, direct contiguity matrixes
have been used to estimate the reference models. The direct contiguity matrixes are
symmetric and the value of the associated autoregressive variable simply represents, for
each municipality, the mean of the dependent variable observed in the bordering municipali-
ties. The matrixes based on the delimitation of the job catchment areas are also symmetric;
they differentiate the interactions on the factor of the job catchment area belonging: value of
1 for the interactions between municipalities belonging to the same job catchment area;
value of O for the interactions between municipalities belonging to different job catchment
areas. The matrixes based on residential migrations are not symmetric and their weighted
sums are calculated by using immigration flows. Therefore, the values of the associated
autoregressive variables are high for municipalities with an important immigration from high
price municipalities.
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The figure 2 presents the 1988-2000 evolution of the standardized regression coefficients for
the three types of spatial interaction matrixes. For Wallonia, the variable based on the
contiguity matrixes clearly develops the best explanatory powers. The mean of its
standardized regression coefficients is 0,593 for the 13 regressions established between
1988 and 2000. For Flanders, contiguity matrixes and residential immigration matrixes
generate close explanatory powers (respective means of 0,551 and 0,567). Compared to
matrixes based on the direct contiguity factor, matrixes based on residential fluxes are
related with a wider spatial range. As a consequence, it is possible to deduce from this
Flanders-Wallonia comparison that the spatial structure of land markets differentiates the
North and the South of the country. While direct neighbourhood mechanisms seem to
structure the spatial dependence in Wallonia, the situation in Flanders seems to be related
with spatial interactions operating on wider territories. This deduction is perfectly in line with
the previous results inferred from the double comparison on LSM-LSJC and MMI-MIJC. This
deduction is also in line with the results established for the job catchment area matrixes.
Indeed, theses matrixes are also related with a wider spatial range than the direct contiguity
matrixes and they clearly generate better estimations for Flanders (mean of 0,261 for the
standardized coefficient regressions) than for Wallonia (mean of 0,189).

Figure 2
Global quality of the adjustment and standardized regression coefficients
for the autoregressive variables
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Concerning the evolutionary tendencies, the most striking point to figure out is related with
the evolution in Flanders between 1997 and 2000. As shown by the figure 2, this period has
been characterized by a strong reduction of the explanatory power of the autoregressive
variables. For instance, the coefficient associated with the migration matrixes decreases from
0,649 in 1997 to 0,431 in 2000, which represents a 33 % relative diminution. As the 1997-
2000 chronology coincides with the publication of the Structure Plan for Flanders — Ruimtelijk
Structuurplan Vlanderen (RSV) (Ministerie van de Vlaamse Gemeenschap, 1997) —, we can
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suppose that this publication is part of the explanation. Although the RSV has not been
associated with concrete reforms of the legal planning procedures, this orientation and
strategic document has profoundly affected the Flemish land markets. Indeed, its clear
proposals towards more planning-zoning restrictions have strongly reinforced the apprehen-
sion of a more constrained land policy (M. Dillen and P. De Decker, 1999). Published during
a period of price increase, the RSV announced measures have actually generated the fear of
a shortage of land surfaces legally available for new houses, as it was explicitly formulated
by the construction industry (Vlaamse Confederatie Bouw, 2000). Therefore, it is logical to
suspect that the RSV announcement has reinforced the price increase speculation and,
simultaneously, limited the use of local points of reference in the land negotiations. In other
words, the RSV announcement has limited the influence of the local valuation of market
participants in the formation of prices.

The figure 2 also presents the evolution of the square correlation between the observed and
the predicted values. For Flanders, the RSV publication also seems to explain the
chronology of this evolution: while the parameter is stable for the period 1988-1997, a sharp
reduction of 13 % is observed between 1997 and 2000 (from 0,851 to 0,743). The statistical
evolutionary behaviour of the different explanatory variables demonstrates that this reduction
is caused by the autoregressive variable or, in other words, by the spatial disorganisation of
the markets. Concerning the RSV influence on the Flemish residential land markets, it is
interesting to observe that the year 1998 is also characterised by a strong reinforcement of
the variable MIJC. In such a context of speculation and market "spatial disorganisation”, it is
in fact logical to observe the increasing explanation power of a fundamental economic
determinant like the financial capacity of the demand.

2.2 THE LAND SUPPLY AND THE SPATIAL FACTOR OF SUBSTITUABILITY

A multi-level approach has been developed to analyse how the quantity of land available in
the planning documents (map 4) influences land prices and the spatial structure of the
markets. As it was previously explained, this multi-level approach aimed to compare LSM
and LSJC, two variables based on the same original data, but aggregated on different scales
(the variable LSM is related with the municipal scale and the variable LSJC is related with
entire job catchment areas). It was also explained earlier than the explanatory powers of
LSM and LSJC are different in the North and in the South of the country. As shown by the
figure 3, LSJC systematically achieves higher explanation powers than LSM in Flanders. On
the opposite, LSM and LSJC achieve close explanation powers in Wallonia. The results
summarised in the figure 3 also bring to the light that land supply restrictions have a stronger
influence on the Flemish prices than on the Walloon prices. For Flanders, our evaluations
show that, for the period 1999-2000, a 1 % variation of the land supply should induce a price
evolution of 240 euros. By considering a scenario of a 10 % land supply reduction, the
price evolution should therefore represent 2400 euros per plot or, in relative terms, 4,5 %
of the regional mean lot price ( 53000 euros). Concerning the Walloon study zone, the
estimation is much lower and a 10 % land supply reduction should roughly generate an
increase of 400to 500 euros per plot.

As the spatial level associated with the highest explanatory power should correspond with
the most relevant spatial level in terms of supply substitutability, it is important to understand
why the statistical behaviour of LSM and LSJC are different in both parts of the country. The
higher explanatory power of LSJC in Flanders actually means that a limitation of the land
supply within a municipality is not sufficient to engender a high price increase. To engender a
high price increase, the land supply limitation should concern the whole of a Flemish job
catchment area. In fact, if the land shortage is only local, it remains possible for the demand
to substitute the supply of a saturated municipality by the supply of an unsaturated

! As defined above, MIJC is simply the mean income per household at the job catchment area scale.
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Figure 3
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neighbouring municipality within the same job catchment area. Therefore, the results
obtained for the Flemish study zone tend to show that the scale of the job catchment area is
more appropriate than the municipal scale to apprehend the spatial behaviour of the demand
wishing to acquire a building plot. On the opposite, it is hard to conclude on the territorial
extension of the Walloon “"zone of building land prospection”, as LSJC and LSM are
associated with very close explanation powers.

Concerning the comparison between LSM and LSJC, to achieve a correct interpretation of
the divergence between Flanders and Wallonia necessitates to consider the inference
problems induced by the use of multi-level variables, i.e. variables such as LSM and LSJC
based on similar data but aggregated on different scales. A key problem with the use of
multi-level data is the obligation to consider the degrees of freedom of the least aggregated
level (P. Bressoux et al., 1997). Our analysis encounters this problem as the regressions
have been estimated with a number of degrees of freedom based on the number of
municipalities (242 units for the Flemish study zone and 259 units for the Walloon study
zone). Because of this situation, the two-level structure is not respected and, as a
consequence, the sample errors are underestimated for the variables related with the most
aggregated level, i.e. the job catchment area level (19 units for the Flemish study zone and
25 units for the Walloon study zone). A partial answer to this inference problem is to
calculate fully aggregated models. Concerning our data set, this means models to explain
land prices at the job catchment area scale. Such kinds of regressions have been realized by
using two explanatory variables: LSJC and MIJC. The new estimations have confirmed our
previous results and appeased our inference worries, with the fact that LSJC was clearly
significant in Flanders and clearly insignificant in Wallonia.

The issue of the territorial divisions into municipalities and job catchment areas was also
taken into account to better comprehend the Flanders-Wallonia divergence about LSM and
LSJC. The Walloon municipalities are generally larger than the Flemish municipalities: for the
two study zones, the mean municipal area is 64,1 square kilometres for Wallonia and 42,7
square kilometres for Flanders. As the limited surface of the Flemish municipalities could
potentially limit the explanation powers of LSM, we have estimated new regressions by
means of a theoretical merger which artificially increased the surface of the Flemish
municipalities by a third. As the geometric characteristics of the job catchment areas also
differentiate Flanders and Wallonia (with the fact that the Walloon job catchment areas are
20 % larger than the Flemish ones), we have also considered the issue of territorial divisions
into job catchment areas. More precisely, a new study zone with the larger Flemish job
catchment areas has been differentiated from another new study zone with the smaller ones.
The three new models set up for Flanders have systematically confirmed LSJC as a better
explanatory variable than LSM. Therefore, they do not allow to consider the territorial
divisions as the explanation of the Flanders-Wallonia divergence on LSM and LSJC.

New complementary estimations have also been calculated for Wallonia. Following the
example of Flanders, two new study zones have been established with a separation between
the "large" job catchment areas and the "small" job catchment areas. The two complemen-
tary models have not brought new interesting outcomes, as LSJC and LSM have again
generated very close explanation powers. On the other hand, to differentiate the Walloon
study zone on the basis of the LSM spatial distribution has brought interesting results. The
map 4, which represents the variable LSM for the whole of the country, reveals that the
Walloon zoning plans (sector plans) are very heterogeneous concerning the quantity of land
available for new dwellings, at the difference of the Flemish zoning plans. There is in fact a
considerable difference between the western parts and the eastern parts of Wallonia. In the
western parts, the quantity of land supply is, like in Flanders, relatively low. On the opposite,
planners have been much more "generous" on residential zones in the eastern parts. This
differentiation between the west and the east of Wallonia has been taken into account with
the definition of two new study zones: a western zone of "limited supply” and an eastern
zone of "important supply". The new estimations brought to the fore that the amount of land
supply is a key element to explain the spatial structure of residential land markets, as shown
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by the figure 4. This figure clearly illustrates the fact that LSJC develops a high explanatory
power in the "limited supply" western zone, following the situation of the Flemish study zone.
Moreover, the figure 4 also shows that the weak supply situation induces much higher
regression coefficients. From a statistical point of view, this result can be understood as a
situation of non-linearity, with the fact that the impact of the marginal land supply variability
on land prices could vary with the land supply initial quantity?.

To differentiate the Walloon study zone on the basis of the LSM spatial distribution in fact
revealed the existence of two configurations concerning the relationships between the
quantity of land available in the planning documents, the prices and the market spatial
structures. A first configuration is observed in the eastern parts of Wallonia, where the
important supply is related with both, a weak integration of the market at the job catchment
area scale and a weak impact of the zoning restrictions on land prices. The second
configuration is observed on the whole of Flanders and on the western parts of Wallonia. As
land supply is less abundant in those regions, we observe market mechanisms functioning
on wider territories and, simultaneously, a stronger influence of the zoning restrictions on
prices. In this context of supply restriction, market mechanisms are probably operating on
wider territories because land scarcity constraints the households to enlarge their "zone of
building land prospection”. On the opposite, in the eastern parts of Wallonia, the land
abundance allows the households to easily find a building plot at the immediate proximity of
their familiar living places.

Figure 4
Influence of the land supply availability on the LSJC and LSM regression coefficients
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2 Different functional forms have been tried to achieve a better mathematical formulation than the linear form, but
without tangible results.
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CONCLUSIONS

The aim of the research presented in this paper was to investigate on the spatial structure of
residential land markets. This analysis, realized for the specific empirical context of new
urbanisations produced in Belgium, followed a theoretical grid based on the idea that two
factors determine the market spatial structure: data availability on prices and substitutability
between the potential supplies.

The substitutability between the potential supplies is determined by the zone physically
prospected by the households wishing to express their demand on residential land markets.
A multi-level approach was realized to investigate on the substitutability factor, by using the
differentiation between the land supply availability at the municipal scale and the land supply
availability at the job catchment area scale. For the whole of Belgium, it is appropriate to
distinguish two configurations concerning the relationships between land supply availability
and the spatial structure of residential land markets. For Flanders and for the western parts
of Wallonia, the job catchment area level is clearly more appropriate than the municipal level
to apprehend the spatial behaviour of households wishing to acquire a plot of building land.
On the opposite, for the eastern parts of Wallonia, the municipal level still seems to represent
a good approximation of the "zone of building land prospection”. The existence of the two
configurations can be explained by the quantity of land supply available in the zoning plans.
Indeed, the abundant supply available in the eastern parts of Wallonia explains why the local
demand is generally not constrained to extent its prospection beyond the municipal borders.
On the opposite, the local demand in Flanders or in the western parts of Wallonia is obliged
to enlarge its prospection because of the stronger planning restrictions.

The factor of data availability is closely related with the local valuation process of market
participants when they prepare negotiations and transactions. By using points of reference
on ‘"spatially close" transactions, this mechanism creates spatial dependences and
structuring spillover effects. The elaboration of spatial autoregressive multiple regressions
has allowed us to modelize this spatial structure factor. Although the preparation of such kind
of models necessitates an important methodological and statistical investment, the benefits
are definitely in proportion of the efforts. Indeed, to set up autoregressive models represents
an efficient way to achieve robust statistical models unaffected by residual autocorrelations.
Following the example of the substitutability spatial factor, the data availability spatial factor
is also strongly influenced by the planning system. The analysis of the Flemish situation
brought this idea to the fore, with the fact that the announcement effects of the RSV strongly
influenced the psychology of market participants. With its clear proposals towards more
planning-zoning restrictions, the RSV has actually reinforced the price increase speculation
and, simultaneously, limited the use of local points of reference in the preparation of land
transactions. In other words, the announcement effects of the RSV led to a "spatial
disorganisation" of the Flemish residential land markets.

21



BIBLIOGRAPHY

Adair A.S., Berry J.N. and McGreal W.S., 1996.- "Hedonic modelling, housing submarkets
and residential valuation", Journal of Property Research, Vol. 13, 67-83.

Anselin L., 1988a.- Spatial Econometrics : Methods and Models, Kluwer Academic,
Dordrecht.

Anselin L., 1988b.- "Lagrange Multiplier Test Diagnostics for Spatial Dependence and Spatial
Heterogeneity", Geographical Analysis, Vol. 20, n°1, 1-17.

Anselin L. and Griffith D.A., 1988.- "Do spatial effects really matter in regression analysis ?",
Papers of the Regional Science Association, Vol. 65, 11-34.

Basu S. and Thibodeau T.G., 1998.- "Analysis of Spatial Autocorrelation in House Prices",
Journal of Real Estate Finance and Economics, Vol. 17, n°1, 61-85.

Beckerich C., 2001.- Biens publics et valeurs immobilieres, ADEF, Paris.

Booth P., 1991.- "Preparing land for development in France: the role of aménageur-
lotisseur", Journal of Property Research, Vol. 8, 239-251.

Breusch T and Pagan A., 1979.- "A simple test for heteroscedasticity and random coefficient
variation", Econometrica, n°47, 239-254.

Bressoux P., Coustére P. and Leroy-Audouin C., 1997.- "Les modéles multiniveau dans
I'analyse écologique : le cas de la recherche en éducation”, Revue francaise de sociologie,
Vol. 38, n°1, 67-96.

Can A., 1990.- "The measurement of neighbourhood dynamics in urban house prices",
Economic Geography, Vol. 66, 254-272.

Can A., 1992.- "Specification and estimation of hedonic housing price model", Regional
Science and Urban Economics, n°22, 453-474.

Can A. and Megbolugbe 1., 1997.- "Spatial Dependence and House Price Index Construc-
tion", Journal of Real Estate Finance and Economics, n°14, 203-222.

Cattoir K. and Pelfrene E., 2003.- Aantal verkochte bouwgronden en gemiddelde bouw-
grondprijzen binnen ruimtelijke zones en grensgebieden van het Vlaamse Gewest, Ministerie
van de Vlaamse Gemeenschap, Stativaria 27.

Cliff A.D. and Ord J.K., 1973.- Spatial Autocorrelation, Pion, Londres.
Cliff A.D. and Ord J.K., 1981.- Spatial Processes, Pion, Londres.

De Wasseige Y., Laffut M., Ruyters C. and Scheilper P., 2000.- "Bassins d’emplois et régions
fonctionnelles. Méthodologie et définitions des bassins d’emplois belges", Discussion
Papers, n°2005, Service des Etudes et de la Statistique, Ministere de la Région wallonne.

Dillen M. and De Decker P., 1999.- "10.000 extra hectare bouwzone vereist", Planologisch
Nieuws, n°4, 339-341.

Dubois O., Gabriel I., Halleux J.-M. and Michel Q., 2002.- Révision des plans de secteur et
mécanismes fonciers en Wallonie : objectifs politiques, outils juridiques et mise en oeuvre,
Etudes et Documents - CPDT 2, Ministere de Région wallonne, DGATLP, Namur.

Duncan S.S. and Rowe A., 1993.- "Self-provided Housing: "The first World’s Hidden
Housing Arm”", Urban Studies, Vol. 30, n°8, 1331-1354.

Halleux J.-M., 2004.- "Outskirts dynamics and new residential developments in Belgium: A
comparative analysis with the Swiss and Danish contexts", European Cities, European Cities
— Insight on Outskirts : Dynamics, Franzén M. and Halleux J.-M. (edited by), COST Action
C10, European Science Foundation, Bruxelles, 51-72. Available on:
http://www.qub.ac.uk/ep/research/costc10/findoc/findoc.html

22



Halleux J.-M., 2005a.- Structuration spatiale des marchés fonciers et production de
'urbanisation morphologique. Application a la Belgigue et a ses nouveaux espaces
résidentiels, Unpublished PhD thesis, University of Liege, Liége.

Halleux J.-M., 2005b.- "Le rble des promotions fonciéres et immobilieres dans la production
des périphéries : application a la Belgique et a ses nouveaux espaces résidentiels", Revue
Géographique de I&st, n°3-4, to be published.

Hill C., Griffiths W. and Judge G., 1997.- Undergraduate Econometrics, John Wiley & Sons,
New York.

Ministerie van de Vlaamse Gemeenschap, 1997.- Ruimtelijk Structuurplan Vlaanderen.
Integrale versie, ARHOM, Bruxelles.

Moran P.A.P., 1950.- "A test for serial independence of residuals"”, Biometrika, n°37, 17-23.

Orford S., 1999.- Valuing the Built Environment. GIS and house price analysis, Ashgate,
Aldershot - Brookfield USA - Singapore - Sydney.

Stigler G.J. and Sherwin R.A., 1985.- "The extent of the market", Journal of Law and
Economics, Vol. XXVIII, 555-585.

Van der Haegen H., 1997.- "Kiezen met de voeten. Steeds meer Nederlanders in Belgie",
Demos. Bulletin over Bevolking en Samenleving, n°1, 1-6.

Watkins C., 1999.- "Property valuation and the structure of urban housing markets", Journal
of Property Investment and Finance, Vol. 17, n°2, 157-175.

23



