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EDITORIAL

Raising the bar (11)

Paul Elhorst, Maria Abreu, Pedro Amaral, Arnab Bhattacharjee,
Luisa Corrado, Justin Doran, Franz Fuerst, Julie Le Gallo, Philip McCann,
Vassilis Monastiriotis, Francesco Quatraro and Jihai Yu

ABSTRACT
This editorial summarizes the papers published in issue 14(2) so as to raise the bar in applied spatial economic
research and highlight new trends. The first paper deals with past and current challenges for regional science
research. The second paper investigates whether people living in deprived neighbourhoods have less chance
of succeeding in a job application. The third paper finds evidence that real estate firms can avoid price
competition when market shares of their allies increase in the vicinity. The fourth paper is methodological:
it considers a spatial autoregressive (SAR) model with heterogeneous coefficients and extensively analyzes
the impact of this extension on the direct and indirect effects estimates. The fifth paper proposes an
innovative method to estimate the elements of the spatial weight matrix in a spatial econometric model.
The final paper is econometric–theoretical: it proposes a new generalized method of moments (GMM)
estimator of the coefficients of a SAR model if the error terms are heteroskedastic of an unknown form.

KEYWORDS
regional science, discrimination, real estate, spatio-temporal models

JEL C21, C33, J71, R1, R3

Spatial Economic Analysis is a pioneering journal dedicated to the development of theory and
methods in spatial economic analysis. This issue contains six papers contributing to these
developments.

The first, by Stimson (2018, in this issue), is based on his plenary talk at the Harrogate Meet-
ings of the Regional Science Association International British and Irish Section in 2017. First, he
takes the reader a step back in time by explaining what regional science has been about and the
challenges it has faced. This part of the paper contains a well-written history of the development
of regional science, with interesting examples of controversies and progress, and valuable personal
reflections. Next, he takes the reader a step forward in time by addressing potential challenges to
ensure the relevance of regional science in the future. Initially, one shortcoming of this part seems
to be that this perspective is mainly based on a summary of a limited number of existing studies.
However, to summarize the intellectual history of the field of regional science, its organizational
history and its policy impact is a really tall order. In this respect, the reader may also wish to consult
the Handbook of Regional Science, edited by Fischer and Nijkamp (2014). This three-volume book
consists of 83 chapters written by 117 leading authors on a wide range of topics. A positive but also
critical review of this book has been written by Mulligan (2014), who states that with the focus on
current research, the volumes provide only limited evidence of the foundations of the field. For
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readers particularly interested in this foundation, the contribution of Stimson (2018) might be a
welcome addition.

In November 2018, the Gilets Jaunes (yellow jackets) movement began in France, motivated
by rising fuel prices, the high cost of living and claims that a disproportionate burden of the gov-
ernment’s tax reforms are falling on the working and middle classes, especially in rural and peri-
urban areas. Another potential explanation might be redlining, a practice designed to restrict
access by residents of specific geographical areas to a particular service or commodity. In the labour
market, redlining involves selecting job applicants based on their place of residence. This is the
topic of the second paper by L’Horty, Bunel, and Petit (2019, in this issue). Using micro-data
on applications to job offers in an experiment carried out in winter 2011/12, they investigate
and find evidence in favour of the hypothesis that job applicants from deprived neighbourhoods
in and around Paris are less likely to get a job. Since these neighbourhoods are generally located
relatively far away from the city centre, where most employment is concentrated, they also find
empirical evidence in favour of a distance-to-workplace effect, as a result of which inhabitants
of deprived neighbourhoods may be said to be doubly penalized. From a policy point of view,
this implies that both forms of discrimination should be tackled simultaneously.

One of the most popular spatial econometric models from an econometric–theoretical view-
point has long been the spatial autoregressive (SAR) model. This model reads as Y = ρWY +
Xβ + ε, where Y is an N × 1 vector of the dependent variable;W is an N × N spatial weight matrix;
ρ is the SAR coefficient; X is an N × K matrix of explanatory variables; β is a K × 1 vector of cor-
responding parameters to be estimated; and ε is an N × 1 vector of error terms with mean 0 and
variance σ2. The next four papers in this issue by Iwata, Sumita, and Fujisawa (2018, in this issue),
Autant-Bernard and LeSage (2019, in this issue), Gross (2018, in this issue), and Taşpınar,
Doğan, and Bera (2018, in this issue) consider extensions of this popular model in different
directions.

Using transaction price data of residential condos in central Tokyo, Iwata et al. (2018, in this
issue) investigate whether or not a real estate firm can avoid price competition when its market
power is high or when it cooperates with other firms (allies) in the vicinity. To do this, they esti-
mate an SAR model extended to contain an exogenous variable θ with parameter γmeasuring the
share of an ally’s properties. This empirical model follows from a Bertrand oligopoly model with
heterogeneous products on the real estate market. To test their hypothesis, Iwata et al. evaluate
whether or not γ > 0. In addition, they assume that ρ > 0, which does not seem to be in line
with the idea of price competition, as has recently been pointed out byWang (2018) and discussed
in the Editorial to issue 13(4) of this journal (Elhorst et al. 2018a). However, Iwata et al. (2018, in
this issue) offer a counterargument: when rivals decrease the price of units, a real estate firm
will lose customers if it does not do the same; consequently, it will also have the tendency to
decrease prices.

Autant-Bernard and LeSage (2019, in this issue) propose the estimation of a heterogeneous
coefficient SAR model to explain knowledge production for a data set of French regions over
the period 1988–2008. Instead of assuming that the coefficients ρ and β are homogeneous as
in the standard SAR model, they assume that these coefficients are unit specific, that is, are differ-
ent for all N = 94 units in their sample. This is of course only possible if T is relatively large.
Whether or not a value of T = 21, as in this study, is indeed large enough is left to the reader.
Aquaro, Bailey, and Pesaran (2019) have developed a quasi-maximum likelihood estimator for
this model; Autant-Bernard and LeSage (2019, in this issue) apply a Bayesian regression tech-
nique. Nowadays it is standard also to report and discuss the direct and indirect effects estimates
and the corresponding significance levels of the K X-variables in the SAR model. Generally, one
homogeneous summary indicator is derived for the direct effect and one homogeneous summary
indicator for the indirect effect, even though these direct and indirect effects in themselves are het-
erogeneous. However, when assuming that the coefficients of the SAR model are heterogeneous
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rather than homogeneous, these homogeneous summary indicators are also better replaced. For
this reason, Autant-Bernard and LeSage also derive direct and indirect effects for each single
unit. Furthermore, they make a distinction between spillin and spillout effects. A spillin effect
measures to what extent a particular unit is vulnerable to changes in an X-variable observed in
other units, while a spillout effect measures the impact a change of an X-variable in one unit
has on other units. These two effects are generally not the same. For example, a rural region in
France can be extremely sensitive to what happens in Paris, but not the reverse. From a methodo-
logical viewpoint this study therefore offers interesting new empirical insights.

The fact that direct and indirect effects estimates can be different for different units is also the
topic of Gross (2018, in this issue), but from the perspective of a global vector autoregressive
(GVAR) model. Unfortunately, many researchers are not aware that spatial econometric and
GVAR studies have many similarities. The moment that spatial econometricians such as
Autant-Bernard and LeSage (2019, in this issue) switch from homogeneous to heterogeneous
SAR models, which they can if T is sufficiently large, there is hardly any difference (for a more
detailed explanation, see Elhorst et al., 2018b). Since these two strands of literature can therefore
learn from each other, Spatial Economic Analysis recently decided to also publish GVAR studies,
including Zhu (2018).

A general concern in the spatial econometric literature remains the specification of the spatial
weight matrixW. Even though the literature has made considerable progress in trying to solve this
problem, new work is occasionally published in which this issue reappears, including Delgado,
Lago-Peñas, and Mayor (2018). Gross (2018, in this issue) addresses what spatial econometri-
cians can learn from GVAR studies with respect to the estimation ofW. Whereas the binary con-
tiguity matrix and the inverse distance matrix are the most popular spatial weight matrices in the
spatial econometric literature, so is the trade matrix in the GVAR literature. Gross, however,
demonstrates that the elements of this W matrix can also be estimated simultaneously with the
coefficients of the GVAR model. For this purpose, an additional optimization model is formu-
lated that minimizes the residual sum of squares from the GVAR model equations, subject to a
set of basic constraints on the elements of theWmatrix. Next, he analyzes to what extent the esti-
mates obtained for the elements of the W matrix deviate from the imposed values of the trade
matrix, and to what extent this affects the direct and indirect effects estimates, better known as
impulse responses in the GVAR literature. Like the previous paper, this study offers interesting
new methodological and empirical insights.

Next, Taşpınar et al. (2018, in this issue) point out that the generalized method of moments
(GMM) estimator of the coefficients of the SAR model might be plagued by heteroskedasticity of
an unknown form. This unknown form is shaped by replacing the assumption E1i = s2 by the
assumption that E1i = s2

i (i = 1,… , N ). In words, instead of assuming that the coefficients of
the SAR model are heterogeneous, the variance of the error term is assumed to be heterogeneous.
This extension seems rather innocent, but the problem is that the covariance matrix, part of the
moment conditions needed to estimate the optimal GMM estimator of the ρ and β parameters,
will involve unknown parameters s2

i , which cannot be consistently estimated without having the ρ
and β parameter estimates. One may see it as a kind of chicken and egg problem. In this respect,
the reader may also wish to consult Prucha (2014) and Breitung and Wigger (2018). Based on a
thorough econometric–theoretical proof, Taşpınar et al. (2018, in this issue) propose, analyze and
compare several solutions to this up to now unsolved econometric problem.
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