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ABSTRACT

Despite increasingly stringent environmental regulations, industrial and transportation emissions continue
impact public health. Since vulnerable populations bear a disproportionate burden of environmental risks,
spatial differentials in environmental exposure contribute to social disparities in health outcomes. En-
vironmental Justice (EJ) analyses tend to focus either on the location of selected point or nonpoint pollution
on a whole territory (the geography of toxic waste sites, atmospheric pollution) or on local disproportionate
impacts of multiple exposures (demographics near specific industrial clusters). We lack tools that can
identify present spatial environmental inequalities and take into account multiple environmental risks
through different media over large territories. To address this gap, this study proposes an original, com-
prehensive, replicable, and scalable spatial environmental deprivation (SED) index. The SED index is
applied in the French context. We validate the robustness and usefulness of the index by confronting its
outputs to local mortality rates and verifying that it is a significant predictor of health outcomes. The
application of the SED index targets environmental interventions (e.g., facility siting and decontamination
prioritization) and policies that seek to reduce spatial and social inequalities.

INTRODUCTION

Despite increasingly stringent environmental regula-
tions, industrial and transportation emissions continue to
affect public health (e.g., see the ongoing emissions of toxic
substance listed in the U.S. Toxic Release Inventory and in
the European Pollutant Emissions Register). Environmental
justice (EJ) analyses in North America and Europe show
that vulnerable populations (particularly low income and
minority communities) bear a disproportionate burden of
environmental risks.1 Environmental exposures can con-

tribute to health inequalities through differentials in vul-
nerability and/or in exposure levels.2,3,4,5 Given the
disproportionate exposures consistently observed in the EJ
literature, spatial differentials in pollution levels must
contribute to social disparities in health outcomes.

Analyses that investigate environmental inequalities
tend to focus either on the spatial concentration of specific
point or nonpoint pollutions on a whole territory (e.g., the
spatial distribution of toxic waste sites or of atmospheric
pollution in relation to local socio-demographics) or on
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the disproportionate impacts of multiple exposures at the
local level (e.g., the local health impacts of pollution
concentrations near specific industrial clusters or trans-
portation axes). We currently lack generally applicable
analytical tools to assess the spatial concentration of
multiple environmental risks (e.g., industrial risks, noise,
poor housing quality) through multiple media (e.g., air,
water, and soil contamination) over large territories.6

Such a tool would facilitate large scale comprehensive,
i.e., multi-risk and multi-media, EJ analyses.

This study proposes a new comprehensive spatial en-
vironmental deprivation (SED) index to identify spatial
environmental inequalities on a large territorial scale. This
original, replicable, and scalable index allows the identi-
fication of disproportionate spatial distributions for mul-
tiple sources of environmental risks. It is based on the
concept of ‘‘deprivation,’’ which refers to an accumulation
of environmental risks and is conceptually close to the
notion of environmental injustice. The term ‘‘deprivation’’
emerged in Britain in the 1980s in studies of social in-
equalities and is defined as ‘‘a state of observable and
demonstrable disadvantage relative to the local commu-
nity or the wider society or nation to which the individ-
ual, family or group belongs.’’7

Many studies have shown the links between social
deprivation and environmental exposure. These studies
focus on exposures to (and effects of) industrial emis-
sions, atmospheric pollution, and noise, but rarely take
into account multiple or cumulative exposures.8,9 Thus,
little consideration has been given to the spatial distri-
bution of multiple environmental risk factors, and to the
health impacts of exposure to multiple environmental
risks.10,11

Environmental disparity indices can assist researchers
and policymakers to better identify areas likely to present
environmental injustices and to understand the environ-
mental determinants of local health outcomes.11 This type
of information is necessary for EJ analyses, ecological
epidemiology studies, and policies designed to strategi-
cally target interventions to reduce inequalities.

CAVEATS OF EXISTING INDICATORS
AND SED PRINCIPLES

Two recent attempts to create environmental justice
and environmental deprivation indicators have advanced
research in this domain. They suffer several caveats that
are addressed by the SED we propose.

First, the U.S. Environmental Protection Agency (EPA)
recently drafted an Environmental Justice Strategic En-
forcement Assessment Tool (EJSEAT) to systematically
identify EJ areas.12 This index includes a very limited set of
environmental indicators (air quality data on toxic carcino-
genic and non-carcinogenic substances), health indicators
(infant mortality and low birth weight births), the density of
regulated polluting facilities, compliance with environmen-
tal regulations (inspections at major facilities, violations) and
socio-demographic factors (poverty, minority, education,
age distribution). An additive score is calculated for each
census tract (county data are applied to census tracts for
variables where tract-level data is not available). The indi-
cator has the advantage of including environmental, socio-
demographic, and health data and of identifying regulated
facilities and non-compliance events. However, although it
aims for comprehensiveness, it includes a very narrow set of
environmental indicators (air pollution only). In addition, by
pre-selecting the environmental indicators to be included
(based either on undisclosed theoretical considerations or,
more likely, on data availability), the index excludes many
other potentially important risks (e.g., water quality, indoor
environments, etc.). Finally once a local is calculated, end
users cannot easily identify where their community ‘‘lost’’
points without going back to the original data.

Second, the Center for Research on Environment Society
and Health recently developed more comprehensive indices
of multiple environmental deprivation, the MEDIx (multiple
environmental deprivation index) and NZ-MEDIx, for the
UK and New Zealand.11 As the EJSEAT, these two indices
were constructed using a deductive design,13 include only a
small number of variables (air pollution, climate, ultraviolet
(UV) radiations, and green space) and exclude many po-
tentially health-relevant environmental factors (e.g., water
pollution, housing quality, noise, a variety of facilities
emitting toxic substances). Also as the EJSEAT, they do not
allow end users to identify the relative contribution of each
factor to the final index score. Therefore, policymakers may
know that an area scores high, but do not know why.

We propose an alternative index which remedies some of
these shortcomings. The spatial environmental deprivation
(SED) index differs from the EJSEAT and MEDIx in three
significant ways. First, the SED incorporates a wider set of

6Fairburn J., Butler, B., and Smith, G. 2009. Environmental
Justice in South Yorkshire: Locating Social Deprivation and Poor
Environments Using Multiple Indicators. Local Environment 14(2):
139–154.

7Townsend, P. 1987. Deprivation. Journal of Social Policy 16(2):
125–146.

8Harner, J., Warner, K., Pierce, J., Huber, T. 2004. Urban En-
vironmental Justice Indices. The Professional Geographer 54(3):
318–331.

9Pye, S., Skinner. 2008. Addressing the Social Dimensions of
Environmental Policy—A Study on the Linkages Between En-
vironmental and Social Sustainability in Europe. European
Commission Directorate-General. ‘‘Employment, Social Affairs
and Equal Opportunities,’’ p. 148.

10Evans, G.W., Kantrowitz, E. 2002. Socioeconomic Status and
Health: The Potential Role of Environmental Risk Exposure.
Annual Review of Public Health 23: 303–331.

11Pearce, J.R., Richardson, E., Mitchell, R., Shortt, N. 2011.
Environmental Justice and Health: A Study of Multiple En-
vironmental Deprivation and Geographical Inequalities in Health
in New Zealand. Social Science and Medicine 73(3): 410–420.

12U.S. Environmental Protection Agency (EPA). 2010. A
Screening Tool for EJ Concerns. Strengthening Environmental
Justice Research and Decision Making Symposium March 18,
2010 (by Andrew Schulman, Region 3). Available at < http://
www.epa.gov/ncer/events/calendar/2010/mar17/presentations/
andrew_schulman.pdf > .

13Tate, E. 2012. Uncertainty Analysis for a Social Vulnerability
Index. Annals of the Association Geographers. DOI: 10.1080/00045608
.2012.700616. Epub ahead of print.
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factors that are deleterious to health including air pollution
and populations affected by high air pollution levels, water
pollution, housing conditions, radon, noise, and a wider
variety of polluting facilities and sites with contaminated
soil. Second, it is constructed based on an inductive approach
whereby many variables are reduced to a smaller number of
latent variables aggregated into an index.14 Third, the SED
reveals the relative contribution of each environmental var-
iable to the overall index. This is an important advantage
considering its goal to inform public health and environ-
mental policies. The SED facilitates the targeting of EJ and
public health interventions not only toward the geographical
areas that present the most health risks, but also toward the
factors that contribute to deprivation within each area.

We present the methodology used to construct the SED
index and demonstrate its applicability and use with French
data. To validate its robustness as a predictor of health
outcomes, we examine the correlation between SED index
outputs and mortality rates and verify the independent ef-
fect of SED on mortality controlling for socioeconomic fac-
tors. We conclude by suggesting how the index can be used
to target policies aimed at reducing existing inequalities.

SED INDEX DEVELOPMENT METHODOLOGY

Spatial deprivation indices for the measurement of
economic and social disadvantages were proposed in the
1980s7,15 and have been used to analyze health inequal-
ities.16,17,18 To estimate environmental spatial deprivation,
we apply similar principles for exposure to pollution via
different environmental media.

The SED index integrates a wide range of environ-
mental variables and identifies the most statistically dis-
criminant ones. Baseline variables will vary based on local
environmental monitoring practices and with the geo-
graphical level of analysis selected. While we demonstrate
the application of the methodology for France at the de-
partmental level, the methodology is replicable where
data on local or regional environmental quality and/or
risks is collected. The methodology used to develop the
SED index includes four steps.

Step 1: Elimination of redundant variables
and normalization

First, we collected all available health-relevant envi-
ronmental data on air and water quality, toxic sites, pol-

luted soils, housing quality, and noise, based on a
combination of national and international research find-
ings to identify characteristics of the physical environ-
ment that are relevant for health.19 For air pollution two
kinds of variables were used: concentrations of major
pollutants and the percentage of each locality’s popula-
tion that lives in urban areas where concentrations exceed
World Health Organization (WHO) air-quality standards.

The correlation matrix for these initial environmental
variables was analyzed to eliminate redundant informa-
tion. All pairs of variables with a Pearson correlation co-
efficient greater than 0.6 were identified and we deleted
one of the variables in each of these pairs.20 To fit with
statistical analysis preconditions, we checked the nor-
mality of the variables distribution with the Kolmogorov-
Smirnov’s test. Variables were normalized using Log (X),
Log (X + 1) (for variables with zero data) or log (X + 1/10g)
transformations (where Y represents a constant that de-
pends on the scale of the variable).

Step 2: Variable standardization

All initial variables were standardized (i.e., centered
and reduced) to remove the influence of measurement
units. Variables were not weighted because the literature
on environmental factors of health does not provide suf-
ficient information to determine which types of exposures
and cumulated effects have the greatest health effects, and
because relative impacts vary based on sub-population’s
vulnerabilities.

Step 3: Principal component analysis

The principal component analysis (PCA) synthesizes
the information contained in multiple variables by con-
structing new and independent synthetic variables, the
principal components. These new variables are linear
combinations of some of the initial variables, using a
variance maximization criteria. The key advantage of this
method is that it considers the relationships between
variables, and attributes to each a weight that accounts for
the relationships between variables (that is, treating them
as coefficients or eigenvectors of the linear combinations).

FIG. 1. Spatial environmental deprivation index for-
mula. Where b is the eigenvector value for each variable
and v is the variable before normalization.

14Ibid.
15Havard, S., Deguen, S., Bodin, J., 2008. A Small-area Index of

Socioeconomic Deprivation to Capture Health Inequalities in
France. Social Science and Medicine 67: 2007–16.

16Carstairs, V. 1995. Deprivation Indices: Their Interpretation
and Use in Relation to Health. Journal of Epidemiology and Com-
munity Health 49 (Suppl. 2): 3–8.

17Eibner, C., and Sturm, R. 2006. US-based Indices of Area-
Level Deprivation: Results from HealthCare for Communities.
Social Science and Medicine 62: 348–359.

18Niggebrugge, A., Haynes, R., Jones, A., Lovett, A., and
Harvey, I. 2005. The Index of Multiple Deprivation 2000 Access
Domain: A Useful Indicator for Public Health? Social Science and
Medicine 60: 2743–2753.

19Richardson, E., Mitchell, R., Shortt, N., Pearce, J., and Daw-
son, T. 2009. Evidence Based Selection of Environmental Factors
and Datasets for Measuring Multiple Environmental Deprivation
in Epidemiological Research. Environmental Health 8(supp1.1): 18.

20Koutsavlis, A.T., Wolfson, C. 2000. Elements of Mobility as
Predictors of Survival in Elderly Patients with Dementia: Find-
ings from the Canadian Study of Health and Aging. Chronic
Diseases in Canada 21(3): 104–113.
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Table 1. Variables in the SED Index

Variables and Definitions

Eigenvectors Value
from the Principal

Component Analysis Data Source

AIR QUALITY
PM10 yearly concentration mean

Mean of PM10 yearly concentrations
for all monitoring stations

0.15 < www.atmonet.org >

SO2 daily impact
Proportion of the urban population

who lives in areas exceeding WHO
standards for SO2 daily concentrations

0.26 < http://www.atmonet.org >
< http://www.insee.fr >

O3 daily impact
Proportion of the urban population who

lives in areas exceeding WHO standards
for O3 daily concentrations.

0.39 < http://www.atmonet.org >
< http://www.insee.fr >

PM10 yearly impact
Proportion of the urban population who

lives in areas exceeding WHO standards
for PM10 yearly concentrations

0.4 < http://www.atmonet.org >
< http://www.insee.fr >

WATER QUALITY
Percentage of drinking water sources exceeding

standards for bacterial contamination
Percentage of drinking water bacterial

inspections that found non-conformity
with French guidelines

- 0.14 Sise-Eaux (governmental data)

INDUSTRIAL RISKS
Number of industrial facilities presenting medium-level

environmental risks per capita
Number of ICPE* facilities per capita

0.26 < http://www.stats.environnement.
developpement-durable.gouv.fr/
accueil.html >

Number of industrial facilities presenting
high-level environmental risks per capita

Number of Seveso{ facilities per capita

0.35 < http://www.stats.environnement.
developpement-durable.gouv.fr/
accueil.html >

Number of sites with polluted soil per capita
Number of sites with polluted soil per capita

0.18 < http://basias.brgm.fr >

Percentage of industrial safety plans in conformity
Percentage of industrial facilities mandated to have

a safety plan that have actually registered and
approved safety plans

0.26 < http://eider.ifen.fr/Eider >

Percentage of cities with industrial hazardous facilities
Proportion of cities with at least one hazardous

industrial facility

0.28 < http://eider.ifen.fr/Eider >

NOISE AND HOUSING
Percentage of housing units likely to have

lead-based paint
Percentage of housing units built before 1949

- 0.25 < http://www.insee.fr >

Number of airport noise plans per capita
Number of airport noise plans

0.17 < http://www.score-sante.org >

Number of orders dealing with insalubrious housing
per capita

Number of orders to address insalubrious housing

0.21 < http://www.anah.fr >

Mean concentration of radon in public buildings
Mean radon concentrations measured in public

buildings (standardized measurement{)

- 0.29 < http://www.irsn.fr >

*ICPE sites (Installation Classée Pour la Protection de l’Environnement) are facilities regulated to protect the environment from
industrial risks. They entail medium risk levels ( < http://www.installationsclassees.ecologie.gouv.fr > ).

{Seveso sites are facilities regulated because they present high environmental risk levels.
{ < http://www.irsn.fr/FR/base_de_connaissances/Environnement/radioactivite-environnement/radon/Pages/4-Campagne-nationale-

mesure-radon.aspx > .
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To facilitate the use of this index in a public health con-
text, we chose to construct a single index that maximizes
the variance of the first principal component. Successive
PCAs were performed and only the significant variables
(p < 5%) were retained to construct the index.

Step 4: Construction of the SED index

A linear combination of standardized variables with
corresponding eigenvectors values were used to form the
SED index. Figure 1 presents the formula developed to
calculate the index. The statistical analysis was conducted
using Stata 11 ( < http://www.stata.com/stata11/> ).

EXTERNAL VALIDATION: THE SED INDEX AND
HEALTH OUTCOMES

To verify the reliability of the Spatial Environmental
Deprivation index as a predictor of health outcomes, we
analyzed the relationship between local SED values and
mortality rates using 2008 mortality records. We focussed
on all-cause mortality rates, excluding external causes such
as accidents. To assess the contribution of environmental
deprivation to health outcomes, we verified that this rela-
tionship is not driven solely by underlying socio-economic
factors. We checked the correlations between socio-
economic variables and mortality rates and assessed (via
regression analysis) whether SED values have an impact on
mortality independent of socio-economic factors.

APPLICATION AND RESULTS IN FRANCE

The study area for the application of the SED index is
mainland France. We developed the index at the depart-
mental scale (France is divided into 96 departments). The
free public-access databases used and our definition of the
environment tally with the WHO environmental health
definition 21 and the literature on the environmental factors
of health. We include data on water quality, air quality,
polluted soils, old industrial sites, radon, noise, and char-
acteristics of the local housing stock. Data was collected at
various scales and scaled back to the department level.

After variables pertaining to natural risks (e.g., floods)
and variables with old, imprecise, or too much missing

data were excluded, 63 variables remained and were
classified by environmental exposure media: (1) air quality,
(2) water quality, (3) industrial and polluted sites, and (4)
noise and housing. These databases were consulted be-
tween May 3, 2010 and June 28, 2010 and we collected data
for year 2008. We also conducted a sensitivity analysis to
ensure that the findings are representative of disparities
over time. (Using data from 2003 to 2007 did not change
the patterns of SED observed.) After eliminating redundant
variables (using correlation coefficients of 0.6 as a cutoff
point), 27 variables were retained. On these 27 variables,
we ran as many PCAs as there were insignificant
variables.14 Thus, 14 variables were finally selected through
13 successive PCAs. These 14 variables represent each ex-
posure medium, and explain significant differences across
the French territory. Table 1 presents the 14 variables re-
tained by the principal component analysis to form the SED
index, the contribution of each factor to the index (eigen-
values) and data sources.

The final SED index includes four variables for air
quality, one for water quality, five for industrial risks, and
four for noise and housing. Eigenvectors (ß) indicate the
extent to which each variable is ‘‘discriminant,’’ i.e., its
relative contribution to the index. We observed negative
eigenvectors for water quality, radon, and percentage of
homes built before 1949. Discrimination between these
factors thus distinguishes French departments along op-
posite axes. Table 2 presents descriptive statistics for the
SED index.

Using the SED index, we stratified all French depart-
ments into five quintiles22 to map environmental dis-
parities across departments (see Figure 2). Departments
with the highest scores correspond to historical and con-
temporary industrial clusters. For instance the map
highlights spatial environmental deprivation in the
northern and northeastern older industrial regions, in the

Table 2. Descriptive Statistics of the SED Index

Mean 0.03
Median 0.01
Standard error 1.66
Minimum - 4.69
Maximum 4.79
1st quintile - 4.69 to - 2.13
2nd quintile - 2.13 to - 0.43
3rd quintile - 0.43 to 0.79
4th quintile 0.79 to 2.21
5th quintile 2.21 to 4.79

FIG. 2. Spatial environmental deprivation index in
France. The insert represents Paris and its region (the City
of Paris is at the center of the insert).

21World Health Organization (WHO) Regional Office for
Europe. 1985. Target for Health For All: Targets in Support of the
European Regional Strategy for Health for All (Copenhagen: WHO).

22Beguin, M., Pumain, D. 1994. La Représentation des Données
Géographiques. (Paris: Armand Colin), p. 192.
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Paris region and the Seine Valley between Paris and the
Channel, in the Rhone Valley between Lyon and Mar-
seille, as well as in the more recently industrialized re-
gions in the Southwest Atlantic coast and Southeast
Mediterranean coast.

Given the inherent flexibility of the SED construction,
we also developed media-specific SED indices to refine our
explanation of the total spatial variance in environmental
deprivation. We used the same methodology and conducted
successive PCAs based on the initial variables for each of the
four sub-groups of exposure media: (1) air quality, (2) water
quality, (3) industrial and polluted sites, and (4) noise and
housing. Some variables that were not significant when we
reasoned globally became significant when we assessed by
media. Using this more refined approach, a clearer set of
gradients emerges across the territory.

Figure 3 presents the maps obtained for these sub-
indices and highlights different spatial patterns. For air
quality, we observe a spatial distribution similar to the
one observed for the overall index, with the exception that
Paris proper has worse air quality than its surrounding
region. (This was not true for the overall index). Industrial

and polluted sites are disproportionately found in the
industrial regions mentioned for the overall index, as well
as the Atlantic coastal regions. For water quality, the
pattern is entirely different due to agricultural runoff
largely in some departments.

To investigate the reliability of the SED index, we as-
sessed whether it is a good predictor of mortality rates.
We found that mortality rates increase with environ-
mental deprivation. Figure 4 shows the strong and sig-
nificant correlation between mortality rate and SED index
for men and women and for different age groups. We
present here the relationship for men and women of all
ages, and for both genders combined for all ages and for
those over 60. The relationship is also significant, al-
though slightly weaker, for other age groups (not re-
presented). The correlation coefficients between SED and
mortality rates are highly significant and range from 0.445
for all ages, men and women combined, to 0.27 for men
and women combined over age 60.

The correlations between mortality rates and each of
these socioeconomic variables are all statistically insig-
nificant and under 0.08.

FIG. 3. Environmental
deprivation sub-indices
in France. 1. Air quality.
2. Water quality. 3. In-
dustrial and polluted
sites. 4. Noise and
housing.
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The relationship between the SED and mortality rates
holds true even when controlling for socioeconomic fac-
tors (proportion of persons with a high school degree or
less, proportion of households whose income is below the
national median income, unemployment rate, and pro-
portion of workers in industrial occupations). Regressing
local mortality rates as a factor of local SED value and
socioeconomic variables reveals that the SED is a signifi-
cant predictor of mortality even when controlling for so-
cioeconomic factors.23 These results demonstrate the
usefulness of this index in capturing environmental fac-
tors of health outcomes.

DISCUSSION

In order to facilitate large-scale comprehensive envi-
ronmental justice analyses, we developed and presented a
new SED index. It is based on the concept of deprivation
commonly used to create social indicators,24 accounts for

variations in multiple environmental risks and expo-
sure media, and reveals spatial disparities in environ-
mental exposure across spatial units. It also identifies
the independent contributions, or deprivation impact,
of each environmental factor to local environmental
deprivation.25 We validated the robustness of the SED
by comparing SED outputs to local mortality rates
(overall and by sex and age). The SED is a strong pre-
dictor of local mortality rates, even when controlling
for socio-economic factors.

This index can be used and interpreted at the national,
regional, and local scales to identify the factors that con-
tribute most to environmental exposure disparities. This
feature of the SED facilitates the use of the index for tar-
geting and prioritizing environmental justice and public
health interventions (e.g., regulations, siting policies, in-
centives, funding for cleanups). This approach is repro-
ducible for each environmental media (water, air, toxic
sites, and indoor environment). The SED index is thus
flexible and can be used for exploratory environmental
justice analyses, descriptive spatial epidemiology studies,

FIG. 4. Association
between mortality rate
and SED index in
France. We excluded
one outlier (the City of
Paris with high SED
but low mortality) be-
cause of its specific
density and urbaniza-
tion. The department
with the high mortality
rate is the ‘‘Creuse. 1.
All-cause mortality
rates per 100,000, all
ages, men and women
combined. 2. All-cause
mortality rates per
100,000, over age 60,
men and women com-
bined. 3. All-cause
mortality rates per
100,000, all ages, men.
4. All-cause mortality
rates per 100,000, all
ages, women.

23The results of these tests are not presented here, but are
available upon request.

24Pampalon, R., Raymond, G. 2000. A Deprivation Index for
Health and Welfare Planning in Québec. Chronic Diseases in
Canada 21(3): 104–113.

25The relative contribution of each environmental factor to the
overall SED score for each department has been identified by the
authors.
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and to evaluate the effects of environmental health plans
and interventions over time.

The index, however, does not investigate the causes
underlying the inequalities observed. These mechanisms
could include historical patterns of industrial and urban
development, land market dynamics, and procedural in-
justices in the sitting of polluting facilities or infrastruc-
ture. Some studies point to unequal exposure by income,
race, and immigration status in France,26 in the United
Kingdom 27,28,29 and in the U.S.1 Other studies noted in-
equitable enforcement of environmental regulations30,31

and unfair siting procedures for polluting facilities.1,32,33,34

While the socio-political forces that generate environ-
mental inequalities are best investigated through in-depth
local-level analyses, the SED index points to geographical
areas of cumulated risks where such investigations are
most needed.

In addition, the SED does not seek to account for the
actual health impacts of environmental risk, but only de-
scribes disparities in exposure. Different environmental
risks, their accumulation and interactions, generate health
impacts which are difficult to ascertain and best investi-
gated using indicators of burden of disease such as years of
life lost, years of potential life lost, disability-adjusted life
year, or quality-adjusted life year. Nonetheless, the corre-
lations between the SED and local mortality rates and the
impact of SED scores on mortality rates even when con-
trolling for socio-economic factors indicate that the SED is a
good predictor of cumulative environmental risks.

We envision the application of the SED index to target
environmental interventions (e.g., facility siting and

decontamination prioritization) and policies that seek to
reduce spatial and social inequalities. The media-specific
environmental deprivation indices point to potential
different mechanisms at play in the generation of envi-
ronmental risks. The SED can also be used to investigate
risk-specific disparities and related health outcomes.

The SED uses a different methodology from the
EJSEAT12 and the MEDIx.11 It will be interesting to
compare the performance of these indices over the same
territory. Future research in this domain will also need to
investigate where spatial environmental deprivation is
accompanied by social, economic, and/or health disad-
vantages, and the causal mechanisms that lead to these
spatial environmental inequalities. The SED index provi-
des a tool to launch a systematic research program in this
direction.
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