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Abstract

Ethnic minorities are frequently confronted with environmental inequalities, as they are more likely
to be exposed to hazardous and polluting facilities. However, the role of urban planning decisions in
shaping these inequalities has been insufficiently explored. An emblematic illustration is the siting of
Traveller sites, exemplifying how political decisions can amplify environmental inequalities in urban
settings. In this context, we constructed an original database that links the siting of French Traveller
sites with socio-economic and environmental data. A statistical analysis was then conducted in order
to identify the factors determining the placement of sites, both between and within municipalities.
Our study demonstrates that Traveller sites are more likely to be implemented in municipalities
with greater disamenities and that, within these municipalities, sites are more exposed than other
residential areas. Based on our findings, we discuss two potential mechanisms that may underpin

this policy-induced discrimination: the opportunity cost and discriminatory preferences.
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1 Introduction

Recent social science literature has emphasized the critical role of environmental discrimination [1] within
the broader context of environmental inequalities [2]. Ethnic minorities have been found to have reduced
access to environmental benefits, such as urban green spaces, and higher exposure to environmental
hazards, such as treatment, storage, and disposal facilities [3H5]. Similar disparities have been observed
in low-income urban neighborhoods [5l, 6].

A substantial body of literature has aimed to identify the mechanisms behind the disproportionate
placement of disamenities near deprived residential neighborhoods |7, |8]. Studies in this field over-
whelmingly focus on market-based dynamics pertaining to private decisions regarding the location of
disamenities and residential choice [9}|10]. However, in some cases, environmental inequalities may result
from government interventions, i.e. they may be “policy-induced” [11].

Through urban planning, local authorities can influence the environmental exposure of city residents
via multiple channels. For instance, urban greening initiatives could mitigate inequalities if they effectively
target vulnerable groups who have few access to urban green space|12], though they may also lead to
‘heat gentrification’ [13]. Similarly, local government may influence the exposure of local inhabitants
to disamenities and associated health outcomes. Targeted policies of pollution reduction could mitigate
race-based unequal exposure at a low cost (e.g. air pollution |14]).

The term environmental racism was coined to highlight the persistent pattern of policy-driven envi-
ronmental inequalities disproportionately affecting ethnic minorities in the United States |15]. However,
many case studies supporting environmental racism claims do not originate from policies that explicitly
target the affected populations. Consequently, the environmental racism literature have been widely de-
bated, which is reflected in the “race or class” debate[8] |16]. Quantitative studies in this field have been
criticized for assuming that “racism can be [statistically] isolated from other forces and forms of differ-
ence”|17]. In contrast, analyzing a policy that directly targets ethnic minorities yields clearer findings.
A well-documented example is redlining in the United States, a racially biased system of neighborhood
investment ratings. This practice reinforced residential segregation, ultimately exacerbating race-based
environmental inequalities[18, [19]. Yet, even in the case of redlining, estimating the quantitative effect
of this policy on environmental discrimination is highly challenging, as multiple factors shape both the
placement of disamenities and private residential dynamics. Thus, proving the impact of planning poli-
cies on environmental inequality is challenging due to the influence of numerous confounding factors and
potential biases|11], and how policies contribute to the formation of environmental inequality remains
understudied |20, 21]. To investigate how policies shape environmental discrimination, we examine a case
in which urban planning decisions directly affect a minority population’s exposure to environmental haz-
ards. Specifically, we analyze the siting decisions of Traveller sites (Aires d’accueil pour Gens du Voyage)
in France, which determine where this marginalized group is legally allowed to reside. This case offers a
rare contemporary example in which decision-makers enact observable, targeted policies that restrict the
residential choices of an ethnic minority, potentially leading to environmental inequalities.

‘Travellers’ (Gens du voyage) designates a variety of minority ethnic groups (Roma, Gypsies, Sinti...)
whose estimated total population across Europe is 6 to 8 million[22]. In all European countries, where
studies have been conducted, results reported that these minorities are particularly vulnerable. For
instance, Travellers have poorer health status, they are more likely to suffer long-term illness [23,|24] and
their life expectancy at birth is 7-14 years shorter than the general population in European countries|22].
In terms of education, Travellers’ children start school later on average |22} |25, they have considerably
high dropout rates|26] and often face hostility from both teachers and other pupils|25]. For instance, in
2019, respectively 51% and 39% of surveyed Swedish and British Travellers’ children reported they had

been harassed at least once at school in the past twelve months[22]. As a matter of fact, Travellers face



various expressions of racism in Europe, from everyday verbal harassment to hate crimes and physical
attacks [22, 27]. Prejudice against Travellers, referred to as anti-Ziganism, is deeply anchored in Europe
[28]. A French survey revealed that about two-thirds of respondents believe that Travellers do not want
to integrate into French society, and three-fifths believe that they mainly live off theft and trafficking |29].
Overall, Travellers in Europe are broadly underprivileged and marginalized [30]. This context makes this
minority particularly sensitive to additional inequalities, such as health inequalities caused by a higher
exposure to environmental hazards [31].

To analyze the interlinkage between planning decisions and Travellers’ exposure to disamenities, we
rely on the location of Aires d’accueil pour Gens du voyage (hereafter Traveller sites). Traveller sites
are enclosed areas which include a limited number of plots for caravans, long-term sanitary amenities,
and access to water and electricity. In France, as in most European countries, Travellers who are not
sedentary must legally stay in one of these sites. We use the fact that the location of each Traveller site
results from local-level planning decisions made by elected representatives — although various scales of
governance influence the decision-making process and interact together (see Methods section . Four
main features of this process may be noted. First, a federal law from 2000 coerces municipalities of 5,000
and more inhabitants — which we hereafter refer to as cities, following the French nomenclature — to
participate in hosting Travellers. In practice, they have two options to fulfill this requirement: either (i)
set up a Traveller site on their land, or (ii) contribute to the construction and maintenance costs of a site
in another nearby municipality that has agreed to set up a site |32, 33]. A second prominent feature is that
the hosting capacity needs and respective capacity targets of municipalities are evaluated upstream at
the department level (which gathers groups of municipalities, see . Municipalities participate in this
responsibility-sharing process and ratify it [32]. The third main feature, which motivates the objectives
of this paper, is that the final decision on site location is made by elected local representatives in inter-
municipal communities (see . This decision determines where Travellers will be allowed to stay and,
in turn, what disamenities they will be exposed to |33} 34]. The fourth and last feature is that, among
legally obligated municipalities, there is widespread noncompliance or imperfect compliance with the law
mentioned above. This suggests that, for local representatives, complying might be costly because of the
perceived undesirability of hosting Travellers in the municipality [32, 33]. This context echoes ‘Not in
my backyard” (NIMBY) issues in the specific case of human service facilities dedicated to vulnerable and
marginalized groups, for instance those dedicated to homeless people or people with HIV/AIDS [35] |36].

To this day, studies on Traveller sites in Europe have noted that they are often located near a variety
of environmental disamenities [22, [37], particularly in France |34} 38]. However, they do not quantify it,
nor measure disproportionate exposure comparatively to other residents of urban and suburban areas.
Thus, the first objective of this paper is to analyze whether Travellers living in sites are disproportionately
exposed to environmental disamenities compared to other population groups. To do so, we use geospatial
data on Traveller sites and environmental hazards in France, at two levels. At municipal level, we look
at the distribution of sites and hazards between municipalities (with and without Traveller sites), while
at sub-municipal level we are concerned with the distribution of sites and hazards within municipalities
that host a site.

Beyond quantifying Travellers’ disproportionate exposure to environmental disamenities as a direct
result of targeted urban planning decisions, we investigate the mechanisms underlying these discrim-
inatory outcomes. We distinguish between two potential mechanisms: one leading to unintentional
discrimination and the other to intentional discrimination. The first mechanism, commonly examined
in the economics literature on environmental inequalities, focuses on market-based processes that result
in discriminatory outcomes |7}, 10, [20]. In the case of Traveller sites, this corresponds to siting deci-
sions driven by cost minimization objectives, leading to the spatial clustering of sites near environmental

disamenities. The second mechanism, typically associated with the literature on environmental racism,



interprets these outcomes as the result of deliberate discrimination by policymakers [17]. In this case,
Traveller sites are intentionally located near disamenities. We conclude that these two mechanisms are
not mutually exclusive and may, in practice, reinforce one another.

To sum up, our study is a rare analysis of policy-induced discrimination, while being the first study
in Europe that aims to demonstrate the disproportionate exposure of Travellers to environmental hazards

in an entire national context.

2 Results

2.1 Traveller sites are located in municipalities with more disamenities
2.1.1 Traveller sites’ spatial distribution is shaped by legal context

According to the French law, since 1990, cities — 4.e. municipalities of 5,000 and more inhabitants
(see — are required to contribute to the hosting of Travellers. As a consequence, although cities only
represent 6% of municipalities in France, Traveller sites are predominantly located in cities (79.1%, n =
1,238). A majority of sites are located in municipalities slightly above the 5,000 inhabitants threshold —
typically 5,000 to 20,000 inhabitants — because the number of municipalities is relatively small beyond
this point (see Supplementary Figure 1). Fig. [1|shows that sites tend to be concentrated in larger urban
areas, near France’s largest cities. It also illustrates that very few sites are located outside of an urban
area. In total, 95 % of sites (n = 1,486) are either located in a city, or in a town — i.e. a municipality of
less than 5,000 inhabitants — belonging to an urban area. These facts suggest that the siting of Traveller
sites is in most cases a planning decision that involves urban and suburban municipalities, which face
land availability constraints.

A statistical analysis confirms this tendency (Supplementary Table 10). Using a probit model, we
estimate the likelihood that municipalities host a Traveller site, depending on socio-demographic and
urban context variables. Then, we compute the risk ratios of the likelihood of hosting a site associated
with each variable (see Fig. [2| for the results and for the methods). We find that belonging to
an urban area (see Definitions increases the likelihood that a town or a city hosts a site by 50%.
Additionally, municipality density and area are both significantly associated with a higher likelihood of
hosting a site, meaning that a municipality’s likelihood of hosting a site increases with its population
size. Despite controlling both for population density and area, we find that cities are 5 times more likely
to host a site than towns (Fig. [2). This fact confirms the existence of a specific threshold effect at
5,000 inhabitants in terms of likelihood of hosting a site, aligning with the legal obligations imposed on
municipalities (see Methods). Furthermore, in line with the governance context, we observe that the
magnitude of this threshold effect varies depending on whether cities are part of the same inter-municipal
community as others (see Definitions . Since all cities are legally obligated, integrated cities (i.e.
cities which belong to an inter-municipal community in which at least one other municipality is a city,
see Definitions are able to negotiate with other cities and might agree to set up sites only in one
municipality. In contrast, stand-alone cities (i.e. cities which belong to an inter-municipal community
in which no other municipality is a city, see Definitions have fewer opportunities to negotiate with
other municipalities. In turn, stand-alone cities are 8 times more likely to set up a site than towns,
while integrated cities are only 4 times more likely. Additionally, cities where the rental value of housing
is higher are less likely to host a site. As the rental value reflects the housing market conditions, this
suggests that higher land pressure is correlated to a reduced probability of hosting a site. However, the

mechanisms behind this relationship remain unclear, and we discuss these in the discussion section .



Figure 1: Location of Traveller sites and urban areas in France, by size of urban area
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Figure 2: Risk ratios of socio-demographic and urban context variables on the munici-
palities’ likelihood of hosting a Traveller site
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Note: The risk ratio is the average marginal effect calculated as the ratio between two cho-
sen contrast levels. For binary variables, the contrast levels correspond to the two possible
states (0 and 1). For continuous variables, the contrast levels correspond to one standard
deviation from the mean. Risk ratios are computed from the between-municipalities probit
regressions (see Supplementary Table 10). The dots represent the estimated risk ratio of
the likelihood that a municipality hosts a site. The error bars represent the 95% confidence
intervals. As an example, Cities (municipalities with a population above 5,000) are, on
average, 5 times more likely to have a Traveller site compared to Towns (municipalities
with a population below 5,000).

*Variables marked by a star are continuous.

'Urban area indicates whether the municipality belongs to an urban area, i.e. “a group
of touching municipalities, without pockets of clear land, encompassing an urban centre
(urban unit) providing at least 1,500 jobs, and by rural districts or urban units (urban
periphery) among which at least 40% of employed resident population works in the centre
or in the municipalities attracted by this centre”.

2 A Stand-alone city is a city which belongs to an inter-municipal community in which
all other municipalities are towns.

3An Integrated city is a city which belongs to an inter-municipal community in which
there is at least one other city.



2.1.2 Disproportionate exposure to disamenities in cities hosting a Traveller site

On average, cities that host a site (n = 1,070) contain more disamenities than cities that do not (n =
1,033) (Fig. [3). This statement is true for all types of disamenities, except for the risk of flooding. The
gap is particularly significant for some types of disamenities. Among cities, those hosting a site are more
likely to contain a highly polluting plant (55.3% vs. 34.2%), a treatment plant (59.6% vs. 40.3%), and a
dump (64.2% vs. 47%).

One could argue that disproportionate exposure is biased by the fact that cities hosting a site are
larger on average. However, when controlling for the municipalities’ population size and area (separately),
overexposure in cities hosting a site remains significant for most disamenities (see Supplementary Table
11 and 13). The same pattern is also observed for towns (see Supplementary Table 12 and 14 and Sup-
plementary Figure 2). The fact that cities hosting a site are more exposed to environmental disamenities
is a first indication of environmental inequalities, as Travellers are more likely to be hosted in cities with

poorer environmental conditions.

Figure 3: Percentage of cities exposed to various types of disamenities, among cities
hosting a site and cities not hosting a site.
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Note: This figure displays the percentage of cities containing at least one disamenity of
each type, within cities that contain a site (“Cities with site”, n = 1,070) and within
cities that do not contain a site (“Cities without site”, n = 1,033). All municipalities
that are mot considered as cities — i.e. towns — are therefore excluded from this figure.
For a similar figure for towns, refer to Supplementary Fig. 1. Example of interpretation:
Approzimately 60% of cities with a site also have a treatment plant, compared to 40% of
cities without a site.



2.2 Distribution of Traveller sites within municipalities
2.2.1 Proximity between sites and disamenities

Proximity between Traveller sites and disamenities, depending on the distance, is displayed in Fig. [
We find that 35% of the sites are within 200m of a municipality border. Many sites are located within
1000m of a dump (31.4%), a polluted soil (31.4%), or within 500m of a railway (30.3%). Using a 300m
buffer, sites are mainly located near dumps (8.2%), followed by polluted soils (5.7%), treatment plants
(4.9%) and polluting plants (3.2%). In contrast, they are more rarely located near quarries (0.9%) and
industrial hazard sites (0.5%). The share of sites exposed is consistently high across all disamenities
compared to the proportion of potentially exposed sites. For instance, nearly one sixth of sites located
in a municipality containing a railway are within 100m of the railway (12% out of 74.5%).

Overall, these statistics confirm that Traveller sites are often located in the urban fringe, near dis-
amenities. However they do not provide information about possible environmental inequalities: whether
neighborhoods with sites are significantly closer to disamenities than other neighborhoods within the

same municipality remains to be assessed.

Figure 4: Percentage of Traveller sites located near disamenities and a municipality
border, depending on the distance
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Note: Bars represent the percentage of Traveller sites within a given distance of each type
of disamenity. The distance is indicated by shades. Dashed orange lines correspond to
the percentage of sites potentially exposed to this type of disamenity, i.e. the percentage
of sites located in a municipality where this disamenity exists. An implicit assumption is
that sites are only exposed to disamenities in their own municipality. FExposure to aircraft
noise and the risk of flooding are excluded from the figure, because the measurement of
exposure was not based on distance. Statistics are available in Supplementary Table 10.
Ezample of interpretation: 60% of sites are located in a municipality which contains a
dump. More than half of them (31.4% of all sites) are located within 1000m of a dump.



2.2.2 Statistical analysis of Travellers’ overexposure to environmental hazards within mu-
nicipalities

In order to appraise the existence and the extent of overexposure of Travellers to disamenities, we
use a grid of 200m cells across cities that host a Traveller site. We compare the exposure to disamenities in
cells near a Traveller site with that in cells farther away, while controlling for the cells’ socio-demographic
characteristics (see Methods section 4. Risk ratios of the likelihood of hosting a site associated with
each variable are computed from the sub-municipal level regressions results (reported in Supplementary
Table 13). They are reported in Fig. [5] (see for the methods).

Cells that are near a site have specific socio-economic characteristics. We find that in these cells,
average income is lower, while the percentage of large households — a proxy measure of low education
level and high proportion of immigrants (see Supplementary Information 1) — is higher. To a smaller
extent, a higher percentage of social housing also increases the likelihood of being near a site. These
differences coincide with lower density in cells located near a site. Overall, sites are more likely to be
located near underprivileged neighborhoods which are less densely populated.

In terms of environmental exposure, all variables are significantly and positively correlated with
the proximity of a site. In particular, proximity with a dump or a treatment plant (distance <300m)
multiplies the likelihood of proximity between a cell and a site by 3 and 2.2 respectively. Similarly,
proximity with a highway (distance <100m) multiplies this likelihood by 2.2. Other types of disamenities
are less strongly correlated with the proximity of a site,. For instance, proximity with a highly polluting
plant or a polluted soil (distance <300m) increases the likelihood of proximity between a cell and a site
by 30-40%.

Exposure-related variables are significant despite the simultaneous inclusion of socio-economic vari-
ables. This fact indicates not only that sites tend to be implemented in economically disadvantaged
areas, but also that, within those areas, they are more likely to be implemented in locations with higher
exposure to disamenities. This result suggests that local representatives decide to locate Traveller sites in
neighborhoods with greater environmental nuisance exposure, although the underlying mechanisms may

be both market-based and discrimination-based.



Figure 5: Risk ratios of socio-demographic and environmental exposure variables on the
cells’ likelihood of being located near a Traveller site
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Note: The risk ratio is the average marginal effect calculated as the ratio between two cho-
sen contrast levels. For binary variables, the contrast levels correspond to the two possible
states (0 and 1). For continuous variables, the contrast levels correspond to one standard
deviation from the mean. Risk ratios are computed from the within-municipalities probit
regressions (see Supplementary Table 13). The dots represent the estimated risk ratio of
the likelihood that the cell is mnear a site. The error bars represent the 95% confidence
intervals. As an example, cells within 300m of a dump are 3 times more likely to be near
a site than other cells.

*Variables marked by a star are continuous.

2.3 Sensitivity analyses

Multiple sensitivity analyses were performed at both between-municipalities and within-municipalities
levels (see Methods . The significance in the between-municipalities regression is insensitive to the
clustering of standard errors for all variables, while the significance in the within-municipalities regression
is insensitive to the clustering of standard errors for most variables. Additionally, both the coefficients
and their significance in the within-municipalities are relatively insensitive to a change in the set of ob-
servations, and to a change of the buffer distance used to characterize the proximity between cells and

disamenities.

3 Discussion

This study demonstrates how urban planning decisions — specifically regarding the location of Trav-

eller sites — can result in environmental discrimination, thereby disproportionately exposing Travellers to

10



environmental hazards. Not only do sites tend to be situated in municipalities with a higher concentration
of disamenities, but they also tend to be located closer to these disamenities than other neighborhoods.
Our statistical analysis reveals that both socio-economic factors and environmental disamenities are
significant in explaining the siting of Traveller sites. Specifically, our findings indicate that sites are
often constructed (1) in lower income neighborhoods where population density is lower, and (2) in areas
where exposure to disamenities is heightened — especially with respect to dumps, treatment plants and
highways. Socially disadvantaged neighborhoods are often disproportionately exposed to environmental
disamenities. However, when socio-economic and environmental variables are both considered, the aver-
age marginal effects of environmental variables are higher than those of socio-economic variables. This
suggests that overexposure to environmental disamenities cannot be attributed solely to the fact that
such sites are located in disadvantaged neighborhoods. Instead, it reveals that policymakers often choose
locations with the highest levels of disamenities, highlighting a clear case of environmental discrimination
resulting from urban planning decisions.

The fact that the siting of Travellers site leads to discrimination by outcome does not necessarily
mean that those discriminations are intentional. Indeed, two mechanisms that might influence decision-
makers’ choices regarding the location of sites arise. First, discriminatory outcomes may not be the
consequence of intentions by decision-makers, who might only seek to minimize the monetary cost of
setting up a site, leading them to construct sites in areas where relatively more land remains disposable
and land value — i.e. the cost that the municipality will bear to acquire the land, or the opportunity cost
of using it for site construction if it already owns the land — is relatively lower. Second, discriminatory
outcomes may be the result of intentions related to racism against Travellers. Given the widespread
marginalization of Travellers in France, decision-makers might seek to minimize the political cost of
setting up a site. This could be done either by willingly minimizing proximity between sites and residen-
tial neighborhoods, or by willingly minimizing the expected presence of Travellers on municipal ground
through an undesirable location choice. be prejudiced against Travellers or fear such prejudice from

voters, resulting in environmentally racist choices.

3.1 Detrimental siting may result from cost minimization of the policy

The first mechanism involves the financial costs associated with establishing a site. Our analysis
shows that higher rental prices are linked to a lower probability of establishing a site, indicating that
the likelihood of site implementation decreases when the opportunity cost of land is higher. Since land
acquisition is a significant component of the overall implementation costs, along with construction and
maintenance, local representatives often cite limited land availability as a major obstacle to site estab-
lishment[32]. This factor may also explain why high-density regions are most delayed in meeting their
hosting capacity prescriptions[39]. However, some authors argue that citing low land availability might
be used as a convenient excuse by municipalities that are both unwilling and legally obligated to host a
site[33].

Municipalities that decide to set up a site may also choose its location with the objective of mini-
mizing the (monetary) opportunity cost. Neighborhoods located near many disamenities typically have
a lower land value — or lower property valuel40],[41] —, which is supported by the fact that their in-
habitants are generally less well-off and that the proportion of social housing is slightly higher. Lower
population density in these areas might also suggest that relatively more land remains available. Conse-
quently, it might be relatively less costly for the municipality to set up a site in these neighborhoods.

In practice, strong land pressure and urban planning constraints have sometimes been cited to
justify the construction of sites near disamenities and in remote locations [32]. While decision-makers in

urban environments do face such constraints, some may use this argument strategically to keep Travellers
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away from the city center and residential neighborhoods|33]. This is supported by the fact that the

decision of setting sites far away from the city center often entails costly public works|32].

3.2 Detrimental siting may result from policymakers’ willingness to keep

Travellers away

The second mechanism is related to environmental racism against Travellers|34]. It has been shown
that local representatives and some residents often view Traveller sites as an undesirable facility. There
have been numerous instances of hostile rhetoric from local representatives towards Travellers or against
the establishment of Traveller sites|33]. These discourses often stem from concerns that Travellers might
cause harm or have already harmed the local community[32], and reflect widespread prejudice against
Travellers in France and more generally in Europe|29],[22]. In some cities, local residents have actively
opposed the construction of these sites[32]. Thus, the distribution of sites between municipalities can
generate NIMBY [42-44] conflicts while negotiating in the inter-municipal communities, resulting in
potential non-cooperation between them. This might yield two alternative results. Either municipalities
will not comply at all, or they will minimize the political cost associated with the construction of a site.

Minimizing the political cost of setting up a site might result in a harmful location choice for
two distinct reasons. The first reason would be an attempt to minimize proximity between Travellers
and local inhabitants. It should imply to set up the site on the urban fringe, as far as possible from
existing residential neighborhoods, and possibly at the cost of clustering the Traveller site with other
locally unwanted facilities — including environmental disamenities. This mechanism cannot be ruled out,
as our results underline that sites are more likely to be located in low income, low density areas with
greater proximity to disamenities. Additionally, the critical literature has mentioned that deliberately
keeping Travellers away from residential neighborhoods and city centers through site location is a common
practice[33],(34].

The second potential mechanism linked to minimizing the political cost would be an attempt to
minimize the Travellers’ presence in the municipality. Indeed, local representatives might place sites in
locations they consider undesirable to discourage Travellers from settling on their municipality’s land.
Neighborhoods where environmental disamenities are concentrated typically may be considered undesir-
able locations. It has been reported that the occupancy rate of sites is often low and varies significantly
from one site to another|32|, which might suggest that Travellers tend to avoid certain sites. However,
there is no evidence that (1) Travellers specifically avoid sites that are more exposed to disamenities or
that (2) decision-makers believe that locating sites in undesirable neighborhoods believe this might deter
Travellers from settling in the municipality. Therefore, this rationale should be used with caution.

Overall, both the opportunity cost and the NIMBY mechanism are closely intertwined. The NIMBY
mechanism, often compounded by related racism, suggests that hosting a Traveller site may pose a
political risk for the politicians in charge. The perceived opportunity cost of setting up a site in residential
neighborhoods may thus be distorted by discriminatory preferences, leading local representatives to choose
more remote locations for these sites. Conversely, the well-being of Travellers may be undervalued by
policymakers due to their low level of electoral participation. In turn, Travellers are more likely to seek
to minimize the cost of implementing a site, possibly at the cost of detrimental siting. The literature
has underlined the role of negotiation and conflict in environmental inequalities formation|21]. In the
case of Traveller sites, Travellers have limited participation in siting decisions, and their ability to engage
in conflict is reduced because of their vulnerability and marginality. These two mechanisms can lead
policymakers to overlook the needs of these populations, resulting in a “disproportionate siting” [10] of
Traveller sites in neighborhoods which have traditionally been chosen to host other NIMBY facilities,

such as treatment plants and dumps. It is likely that this political incentive coincides with a monetary
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incentive linked to a smaller land acquisition cost in such neighborhoods. Prejudice and costs incentives
might interact and shape urban planning decisions regarding sites, resulting in a detrimental location
and thereby increasing environmental inequalities.

Anecdotal local evidence however reveals different possible mechanisms at play in the decisions
about the sitting of traveller sites in France. For example, the traveller site in Angouléme is located
exactly where the city’s former internment camp for nomads once stood. Other sites correspond to places
long occupied by families, often because they were pushed out of the city, while some were initially placed
on the outskirts and later absorbed into urban areas, like the site in Angers; yet others, such as the one
in Aiz-en-Provence three hours on foot from the city center—have historical explanations that remain
unknown [45].

As a conclusion, from a research perspective, our work raises several questions for further investi-
gation. These include (1) the electoral participation of Travellers and its potential influence on urban
planning decisions that affect them, (2) how electoral dynamics shape such decisions, and (3) the health
impacts of environmental discrimination. From a policy perspective, this paper highlights the need for
heightened vigilance regarding the sources and patterns of environmental discrimination in an urban
context, as well as political coordination among discriminated populations to counteract the dynamics
that lead to such overexposure. Our results question the recent attempts in the implementation of the
national framework about urban sprawl that could be seen through the lenses of environmental justice,
especially for population relegated to the outskirts of city centers and which are particularly concerned

by urban planning policies.

4 Methods

4.1 Definitions

Traveller sites: In France, Traveller sites (Aires d’accueil pour Gens du voyage) are enclosed areas
which include a limited number of plots for caravans, long-term sanitary amenities, and access to water
and electricity. Travellers who are not sedentary legally have to park in a site.

Urban area: An urban area is a group of touching municipalities, without pockets of clear land, encom-
passing an urban centre (urban unit) providing at least 1,500 jobs, and by rural districts or urban units
(urban periphery) among which at least 40% of employed resident population works in the centre or in
the municipalities attracted by this centre.

Inter-municipal community: In France, inter-municipal communities (établissements publics de coopération
intercommaunale) are administrative groups in which a set of municipalities share powers. Each municipal-
ity is member of exactly one inter-municipal community. In practice, community counsillors are elected
among local representatives of concerned municipalities. Communities have the task of finding suitable
plots for Traveller sites, in order to meet their hosting capacity target which is defined upstream in the
Schéma departemental.

Department : A department is an administrative category, delimiting a set of municipalities and inter-
municipal communities.

Schéma départemental: The schéma départemental d’accueil des gens du voyage is a document writ-
ten at the scale of each administrative department. It evaluates the hosting capacity needs and shares the
capacity targets between inter-municipalities accordingly, and has to be ratified by involved municipali-
ties and inter-municipal communities. This document is theoretically legally binding for municipalities,
although in practice many communities have not met their target to this day.

City: A city is a municipality of 5,000 and more inhabitants.

Town: A town is a municipality of under 5,000 inhabitants, as opposed to a city.
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Stand-alone city: We define a stand-alone city as a city (i.e. 5,000+ inhabitants municipality) which
belongs to an inter-municipal community in which all other municipalities are towns.

Integrated city: We define an integrated city as a city (i.e. 5,000+ inhabitants municipality) which
belongs to an inter-municipal community in which there is at least one other city, as opposed to a stand-
alone city.

Additional definitions and precisions can be found in Supplementary Information 1.

4.2 Data
4.2.1 Traveller Sites in France

We collected data on the location of Traveller Sites in France from OpenStreetMalﬂ and merged
this data with an existing data set dating from 2021@ The existing data set contained 1,351 sites. Some
new Traveller sites were detected, while others were deleted. In our database 230 sites were added and
17 were removed. In the end, our database contains 1,581 sites of which 1,564 are active [46] [ﬂ We
extracted, for each site, the name of the municipality where it is located, as well as its exact geographic

coordinates. Doing so allows to use this database both at municipal and sub-municipal level.

4.2.2 Location of disamenities

Based on a previous study on the exposure to disamenities in sites|33|, we considered a range of facilities
which can be used to characterize the environmental properties of Traveller sites. The included types
of facilities are dumps, quarries, water treatment plants, highways and railways, highly polluting plants
(classified as IED sites) and hazardous industrial sites (classified as Seveso sites, see Supplementary
information 1 for definitions). Additionally, we consider the exposure to aircraft noise, to polluted soils
and to the risk of flooding. For the sake of simplicity, we also call these exposure variables “disamenities”.

Data sources are available in Table[d]

Type of disamenity Data source Year Buffer zone distances
Risk of flooding Géorisques, BRGM, COVADIS 2020 No buffer
Exposure to aircraft noise  GéoServices, IGN 2023 No buffer
Railways SNCF 2020 100m, 500m
Highways Magellium, OpenStreetMap 2020 100m, 500m
Dumps OpenStreetMap 2023  300m, 500m, 1000m
Water treatment plants SANDRE, OFB 2020  300m, 500m, 1000m
Quarries Géorisques, BRGM 2023  300m, 500m, 1000m
IED sites

Seveso sites
Polluted soils

Table 1: Data sources for variables related to exposure to disamenities

4.2.3 Data on municipalities’ characteristics and exposure to disamenities

To obtain data on French municipalities, we compiled multiple INSEE data sets. Density and area

were collected from Structure et évolution de la population 2019. The belonging to an urban area was

Ihttps://www.openstreetmap.org, consulted on Nov. 2023.
2This layer can be found using the following link: https://www.visionscarto.net/aires-d-accueil-les-donnees.
3The full dataset is available at https://doi.org/10.57745/G1LWND.
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collected from Base des aires urbaines 2010 (using the 2020 update). The average level of rent was
extracted from Carte des loyers 2019. The data set containing all municipalities has 34,836 observations.
Because of data availability issues, our data set contains 34,820 observations. The observations were
dropped because the municipality’s density was either unknown, or equal to 0. We then added data on
the types of disamenities located on each municipality’s land.

Let I be the set of municipalities and D be the set of disamenities. The dummy 1; ;4 denoting the

presence of disamenity d in municipality 4 is:

] 1 if disamenity d is on municipality i’s land
VielI,Vde D, 1;4= (1)
0 otherwise

Finally, we added data on the location of sites by creating, for all municipalities, a dummy variable equal

to one if the municipality contains at least one site, zero otherwise.

4.2.4 Data on characteristics and exposure to disamenities at sub-municipal level

For sub-municipal level data, we used the INSEE Filosofi (2019) database which relies on a grid
of mainland France with 200m*200m cells. We exclusively collected cells of municipalities containing
at least one site. Filosofi provided us with data on each cell’s density, percentage of large households,
percentage of social housing, and average income. Then, using the geographic coordinates of Traveller
Sites, we constructed for each cell a dummy equal to one if the cell is at most 500m away from a site,
zero otherwise.

In order to compare exposure to disamenities across cells, we constructed three buffer zones (300m,
500m and 1,000m) around the cells, except for the proximity of railways and highways, for which we used
100m and 500m buffers. We constructed a dummy variable 1. 45 indicating the proximity between a cell
¢ and a disamenity d, within distance b. With C' the set of cells, D the set of disamenities and a given
threshold value corresponding to the 100m, 300m, 500m or 1,000m buffer, the dummy variable indicating

proximity between a cell and a disamenity is:

1 if dist(c,d) < b
VeeC, ¥Yde D, Vb e [100,300,500,1000], 1cqp= (2)
0 otherwise
Our strategy is to compare cells located at most 500m away from a site to cells located at least
500m away from a site. The underlying assumption is that if cells located near sites are systematically
closer to disamenities than other cells, then sites are systematically closer to disamenities than other

neighborhoods.

4.3 Statistical analysis
4.3.1 Distribution of sites between municipalities

We first perform a between-municipalities probit regression, to identify the determinants of the
distribution of sites across cities. Municipalities are indexed by i. The dependent variable Site; is a
dummy variable equal to one if a municipality contains at least one site. We control for the demographic
characteristics X; of municipalities, using log density and log area. Additionally, following the French
legal context regarding Traveller sites, we estimate the effect of the 5,000 inhabitants threshold on the
probability of hosting a site. C'ity; is a dummy equal to one if the municipality has 5,000+ inhabitants.
log(Rent); is the log of the average rent price per m? in the municipality. Urban area; is a dummy equal

to one if the municipality belongs to an urban area. Therefore, with €; being the error term, we estimate
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Equation [3}
Site; = a + BX; + 1 City; + y2log(Rent); + v3Urban area; + ¢; (3)

We aim to account for the effect of being able to bargain with other legally obligated municipalities
on the probability of hosting a site. In Equation[d City; is replaced by two dummies, Stand — alone city;
and Integrated city;. Stand—alone city; is equal to one if the municipality is categorized as a Stand-alone
city, i.e. if it has over 5,000 inhabitants and belongs to an inter-municipal community in which there is
no other city. Integrated city; is equal to one if the municipality is categorized as an Integrated city, i.e.
if it has over 5,000 inhabitants and belongs to an inter-municipal community in which there is at least one
other city. Therefore, these categories are exclusive, and the reference category is Towns (municipalities
below 5,000 inhabitants). Following our framework, these variables provide information on whether a
municipality will be able to negotiate and cooperate with other legally obligated municipalities in order

to construct a site. We estimate the following equation:
Site; = a+ BX; + y1.Stand — alone city; + yoIntegrated city; + vyslog(Rent); + v4Urban area; + ¢; (4)

The results of these regressions are reported in Supplementary Table 10. We then compute a risk
ratio for each variable, that is the average marginal effect calculated as the ratio between the two contrast
levels. Risk ratios are computed from the results of the Equation [3| regression, except for two variables:
Stand — alone city and Integrated city, which are computed from the Equation [ regression. This does
not induce any inconsistency in the estimated marginal effects, as other coefficients were insensitive to the
changes. For any binary variable X; (among Urban area, City, Stand — alone city and Integrated city),

the risk ratio is computed as follows :

P(Site=1] X, =1)

RE(X,) = P(Site=1| X; = 0)

For any continuous variable X5 among Rent and Area, with mean py and standard deviation o,

we compute the following average marginal effect of a standard deviation:

P(Slt(i: 1 | X2 :/LQ—I— %)

P(Slt€=1|X2:/,L —%)

RR(X3) =

. The variable Density is a particular case, as its mean 4 is low and its standard deviation o4 is high.
Therefore, jiq — %t is lower than zero. As a consequence, we compute the marginal effect of a standard

deviation above the mean:

P(Site = 1| Density = pq + 04)
P(Site = 1| Density = j1q)

RR(Density) =

4.3.2 Distribution of sites within municipalities

The within-municipalities data set contains all cells of municipalities which host at least one site.
Therefore, the objective is to compare cells located near a site to all other cells, across all municipalities.

We use a probit model to estimate Equation
Site. = a + BZ. + y1log(Income), + vy2log(Density),, + 3 Social housing, + v4Large households, + €. (5)

Cells are indexed by c. Site. is a dummy indicating the proximity of a Traveller site to the cell (distance
<500m). Z. is a vector of dummy variables corresponding to exposure to listed types of disamenities,
measured with the smallest possible buffer (100m for railways and highways, 300m for all other disameni-

ties). In addition to exposure variables, we include log(Income), the log of average income in the cell,
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log(Density), the log of population density in the cell, Social housing, the proportion of social housing
in the cell and Large households, the proportion of households containing at least five inhabitants in the
cell. e, is the error term. There are two underlying assumptions. First, a higher proportion of social
housing, on average, might indicate that a higher proportion of inhabitants in the corresponding cell is
underprivileged. Second, a higher proportion of large households in a cell might indicate the same fact,
as large households are disproportionately families of immigrants and/or with lower education[47].

The results of this regression are reported in Supplementary Table 13. We then compute the average
marginal effects from these results. All exposure variables are binary. Therefore, for any exposure variable

Z1, the average marginal effect is:

In contrast, all socio-demographic variables are continuous. Therefore, for any other variable Zs
with mean us and standard deviation o2, we compute the following average marginal effect of a standard

deviation: ) o
P(Szte: 1 ‘ ZQ = M2 + 72)

P(Szte:l\Zgz,u —%)

RR(Z) =

4.4 Sensitivity analyses
4.4.1 Between-municipalities regressions

We clustered standard errors at French departments (n = 96) and French regions (n = 13) levels. Despite
the drop in the number of clusters, the estimates remain statistically significant (Supplementary Table
14).

4.4.2 Within-municipalities regressions

The number of observations in the initial gridded dataset (with 200m resolution cells) is 356,764. However,
because of confidentiality issues, the INSEE Filosofi database contains imputed data for some cells. One
might argue that this induces a lower accuracy of our data. Therefore, to check whether this creates a bias
in our results, we constructed three sets of observations by using different inclusion criteria. These criteria
are based on whether socio-economic data was imputed in the Filosoft data base for each cell, and how it
was imputed. In the most restrictive set, only 200m cells which did not undergo any data imputation were
included. This set contains 154,050 observations. In the intermediary set, we also included 200m cells
for which data was imputed from a 1km large cell. This set contains 298,943 observations. In the least
restrictive set, we added cells for which data was imputed from a cell larger than 1km. As a consequence,
all 356,764 observations are included in the least restrictive set. A summary of the three inclusion criteria
can be found in Supplementary information 2.2.

In our main regression, we use the sample with all observations, although the data for some cells is
less accurate. Using a set where some cells are excluded would imply to use truncated data, as the
criterion for imputation is linked to confidentiality issues, which directly depend on a cell’s population
density (Supplementary information 2.2). We find that estimates are consistent across all three sets of
observations (Supplementary Table 13).

We also checked whether changing the buffer zone for variables related to the exposure to disamenities
changed the estimated penalty for cells located near a site, and found that the estimates and significance
are insensitive to the choice of the buffer (Supplementary Table 15).

We also clustered the standard errors at municipality level across all three sets of observations, and found

that the results remain statistically significant (Supplementary Table 16).

17



Finally, the share of cells in a given municipality that is near existing disamenities and Traveller sites

is mechanically higher in municipalities with smaller area. Therefore, municipality area could be an

omitted variable that is both correlated to the estimated exposure of cells to environmental variables,

and to estimated proximity between cells and a Traveller site. In turn, this could induce biased estimates.

Therefore, we controlled for municipality area. Results indicate, as expected, that in larger municipalities

cells are less likely to be located near a site (i.e. the share of cells within 500m of a site is lower).

However, we found no significant variation in the estimated overexposure to environmental disamenities

(Supplementary Table 19).
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