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Recent research suggests that foreign-born residents and lower-income communities are
exposed disproportionately to environmental hazards in the United States. Employing 1994
Mexican immigrant legal status survey data, the 1990 PUMS, and 1991-98 Toxic Release
Inventory (TRI) data, this paper investigates whether business facilities were more likely to
emit toxic releases, and at higher levels, in southern California neighborhoods with higher
numbers of unauthorized Mexican immigrant resident workers (UMI) during the 1990s.
Controlling for other ethno-racial minority groups and for neighborhood economic conditions,
results confirm these two hypotheses, suggesting the need to move beyond simple race and
class explanations.

Introduction

Despite efforts by the Immigration and Naturalization Service to slow illegal immigration to the United
States during the past decade, unauthorized Mexican immigrant workers (UMI) continue to be an integral
component of the US economy (Benson 1999; Cornelius 1998; Griffith 1999; Marcelli 1999, 2001). While this
trend is consistent with the finding that the demand for lower-wage workers has risen in the United States
since the late 1970s (Bernstein 1999), empirical evidence also suggests that residents without US citizenship,
especially unauthorized immigrant workers, face greater environmental, occupational, health and safety risks
than legal immigrants and citizens (Simcox 1997). For instance, the Equal Employment Opportunity Com-
mission (EEOC) recently announced a $72,000 settlement with a Minneapolis Holiday Inn Express as a re-
sult of complaints about retaliatory firings of unauthorized immigrants resulting from stepped-up union
recruitment efforts. The EEOC also attempted to reassure unions that it will back away from labor disputes
when such involvement may encourage employers to exploit unauthorized workers (Cleeland 2000). In an-
other recent case, a national contract labor firm pleaded guilty to hiring unauthorized Latino workers to re-
move carcinogenic asbestos from buildings (Environmental News Service 2000). The fear of losing one’s job
is only one reason why unauthorized immigrant workers may be less likely to report environmental hazards
or mistreatment by an employer. The threat of deportation is arguably at least as dissuasive.

The purpose of this paper is exploratory and straightforward. We investigate the spatial association between
the estimated number of UMI residing in southern California (Los Angeles, Riverside, San Bernardino, Or-
ange and Ventura counties) and two proxies for industrial environmental hazards: (1) the number of busi-
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ness facilities having reported releasing toxic chemi-
cals, and (2) the level (pounds) of released toxic
chemicals reported by neighborhood. The analysis
employs 1991-98 Environmental Protection Agency
(EPA) Toxic Release Inventory (TRI) data, data from
the 1994 University of Southern California (USC)
and El Colegio de la Frontera Norte (COLEF) For-
eign-born Mexican Household Survey, and the five
percent Public Use Microdata Samples (PUMS) of
the 1990 Census.

Recent research has supported the claims of environ-
mental justice advocates that lower-income and cer-
tain ethno-racial minority groups are disproportion-
ately exposed to toxic waste or air pollution (Pastor,
Sadd and Hipp 2001), and Hunter (2000) finds that
foreign-born residents are more likely to live near
large-scale hazardous waste generators and proposed
Superfund sites. But no study to date has examined
whether those who are perhaps most vulnerable to
environmentally unsafe toxins in the workplace or
neighborhood—namely, immigrants residing in the

country illegally—are disproportionately exposed. If
it is true that some corporations have intentionally
sought out communities less likely to defend them-
selves against the existence or introduction of toxic
chemicals (Bullard 1990), and that unauthorized im-
migrants are less inclined to resist environmentally
hazardous chemicals in the workplace, then it seems
reasonable to hypothesize that this may also be the
case geographically. But even if a statistically signifi-
cant spatial association between environmental haz-
ards and members of vulnerable minority groups is
the result of residential in-migration rather than the
product of intentional location and polluting deci-
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sions by businesses, results may inform contempo-
rary environmental and land use policy decision mak-
ing.

This paper is analytically modest in the sense that the
goal is not to establish whether businesses inten-
tionally polluted where disproportionately high
numbers of UMI resided in the 1990s. Rather, the
task is simply to investigate whether a spatial associa-
tion existed at the neighborhood level between toxic
releases from business facilities (which may have
been present before 1990) and the number of UMI.
Only when the 2000 Census data become available
will it be possible to match them temporally with the
EPA’s toxic release data in a way that makes the test-
ing of the “move-in” versus “placement” hypothesis
possible (Sadd et al. 1999b).

The Three Waves of Environmental Concern
Most research by demographers and economists on
environmental issues during the past two centuries is
located within a much larger literature on population
and economic growth within developing nations
(Pebley 1998; Torras and Boyce 1998). Before World
War II the dominant analytical framework held that
changes in demographic behavior (e.g,, fertility, mi-
gration, mortality) were motivated by socioeconomic
structural changes accompanying industrialization
(Davis 1945). Subsequently, three waves of concern
about population and environment have been iden-
tified (Ruttan 1993). The first emanated from
Malthusian fears of an “overcharged population”
that would outpace food supply (Foster 2000: 92)
and arrived in the 1940s and 1950s. The second came
in the 1960s and 1970s and focused on environmen-
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tally harmful by-products of production and con-
sumption. The third has concentrated attention on
global environmental change (e.g,, climate, acid rain,
ozone) and emerged in the 1980s.

Only very recently, however, has empirical demo-
graphic research moved beyond first-wave environ-
mental issues. According to Davis (1991), it is not
that most demographers viewed population effects
on the environment as unimportant. To the contrary,
they have generally accepted that rapid population
growth is detrimental to natural resources, but have
concentrated their research efforts on investigating
mechanisms for reducing fertility in poorer counttries.
Other demographers have emphasized the impor-
tance of considering other mediating feedback ef-
fects, such as social institutions (McNicoll 1990),
technology (Boserup 1981; Simon 1981), and fertility
reduction (Lee 1987, 1997), in addition to popula-
tion growth. Finally, the challenges of collaborative
interdisciplinary research and sparse longitudinal data
compete with demographers’ @ priori assumptions
concerning the relationship between population
growth and the environment as an explanation for
the fact that empirical demographic attention to envi-
ronmental issues is a newer-wave phenomenon

(Pebley 1998).

One strand of this newer empirical work, employing
census and other local-level data, has begun to inves-
tigate whether hazardous waste sites and air pollu-
tion are more likely to be found in ethno-racial mi-
nority and relatively poor neighborhoods (Anderton
et al. 1994; Morello-Frosh, Pastor and Sadd 2001;
Pastor, Sadd and Hipp 2001; Sadd et al. 1999a; White
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and Hunter 1998). This newer strand is also different
in its focus on the effects of environmental degrada-
tion on population, as opposed to population ef-
fects on environment. While grappling with various
data and methodological limitations, several of these
studies have supported the assertion of environ-
mental justice advocates that low-income and racial
minority groups are disproportionately exposed to
toxic waste and air pollution because they tend to live
near such potential hazards (Boer et al. 1997; Mohai
and Bryant 1992; Ringquist 1997; UCC 1987; US
GAO 1983).

Other environmental justice researchers are calling for
more specificity concerning demographic characteris-
tics and economic factors as they relate to environ-
mental hazards. Blanket classifications of neighbor-
hoods like wznority and low-income do not fully explain
the location of environmental hazards. For instance,
Baden and Coursey (1997) find little evidence of en-
vironmental injustice in Chicago with regard to Afri-
can American populations, but note that Latinos
tend to reside in areas surrounding hazardous sites.
And, although Anderton et al. (1994) find no na-
tionally consistent variation in racial or ethnic compo-
sition of metropolitan census tracts which contain
commercial hazardous waste facilities, they note that
in regions with comparatively large percentages of
Latino residents, waste facilities are more likely to be
found in tracts with Latino groups. Lastly, in a na-
tionwide longitudinal study, Been and Gupta (1997)
found that the proportion of Latinos in their study
areas had a significant impact on the likelihood of
receiving a toxic waste facility when controlling for
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the percentage of local industrial employees and
population density.

Partly because of these findings, some researchers
have begun to study the relationship between de-
mography and environmental risk based on factors
other than race and class broadly defined. Hunter
(2000) recently undertook the first nationwide em-
pirical study of foreign-born residents’ exposure to
environmental hazards in the United States. Using a
county-level nationwide data set reflecting immigrant
and environmental risk presence, she suggests that
counties with higher percentages of immigrants,
particularly those with a high concentration of non-
English speaking households, tend to have com-
paratively large quantities of hazardous waste genera-
tors and proposed Superfund sites. Focusing
historically on Los Angeles County, Pulido (2000)
traces the region’s residential and industrial segrega-
tion patterns by race. She reports that all ethnic mi-
norities in Los Angeles appear to be disproportion-
ately exposed to environmental pollution to some
extent. More important for the present study, Pulido
writes, “Latinos’ exposure is more a function of
their role as low-wage labor within the racialized divi-
sion of labor and the historic relationship between
the barrio and industry.... As a result, Latinos live
near industry, since both are concentrated in central
LA and industrial corridors, and they are exposed to
hazards on the job.... Thus, their exposure is a func-
tion of their class and immigrant status, as well as
their racial position” (32).

Here we take this question a step further by investi-
gating whether and to what extent a person’s legal
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residency status might further explain the level and
severity of environmental hazards she or he is ex-
posed to. We are particularly interested in learning
whether UMI were more likely to be exposed to
business-generated environmental health hazards
than other foreign-born residents who are either legal
immigrants or US citizens during the 1990s.

Previous work has highlighted at least three main
methodological problems that bear on this study.
Two such issues are the determination of appropti-
ate units of demographic analysis (or “aggregation
error”) and the direction of causality between demo-
graphic, economic, and environmental variables
(Hunter 2000: 464). Several studies also note a third
problem: the proximity of a community to a pollu-
tion source cannot, by itself, be considered an ad-
equate measure of environmental health risk
(Anderton et al. 1994; Anderton 1996; Been 1994;
Boer etal. 1997). For example, in the case of air pol-
lution, weather conditions and other factors may
create tisks in more distant communities as well as
nearby ones. These problems have meant that re-
searchers’ conclusions about the extent of exposure
to pollution among demographic subgroups are
tentative. Indeed, the demand for more rigorous
standards of measurement and greater precision re-
flects to some extent a wider disagreement among
researchers whether the evidence available allows us
to infer that environmental discrimination is present
atall (Anderton et al. 1994; Bowen 1999; Oakes,
Anderton and Anderson 1996:125; Szasz and
Meuser 1997).
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In the context of this debate, a wave of new envi-
ronmental justice studies have fine-tuned their re-
search methods to try to overcome lingering doubts
about the validity of previous studies’ findings.
These methodological modifications include the geo-
coding of site locations and the connection of these
with US Census tract data to compare visually the
location of toxic waste facilities with the demo-
graphic characteristics of proximate neighborhoods
(Boer et al. 1997); matching new EPA data on toxic
releases and models of ambient air exposure with
US Census tract data (Morello-Frosch, Pastor and
Sadd 2001; Sadd et al. 1999a); longitudinal analysis to
identify post-siting effects in host and adjacent cen-
sus tracts (Oakes, Anderton and Anderson 1996);
and accounting for the effects of neighborhood eth-
nic transitions on the likelihood of receiving toxic
facilities, since lower neighborhood social cohesion
reduces the possibility of formulating an organized
response to siting decisions (Pastor, Sadd and Hipp
2001). Several of the studies noted above have fo-
cused on pollution exposure patterns in Los Angeles
County. Their focus on one area has helped to over-
come problems of aggregation error, better track
environmental hazards in the context of regional
industrial clusters and a distinct regulatory regime,
and examine environmental risks in relation to di-
verse communities undergoing rapid demographic
and socioeconomic change. In general, analysis of
geography, demography and pollution data suggests
that after controlling for other factors, the geographi-
cal association of toxic releases and of minority
populations in Los Angeles County is statistically
significant.
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Only one study (Pastor, Sadd and Hipp 2000) to
date, using toxic storage and disposal facilities data
rather than EPA toxic release reports from business
facilities, has provided evidence that industrial siting
is a more important causal factor in this association
than minority in-migration. Thus, so far there is little
evidence that industrial location decisions are concen-
trated in minority areas, rather than minorities con-
centrating in areas with pre-existing polluters. But
environmental inequity (e.g., racism) may occur even
in the absence of intent. For instance, the presence
of white privilege that permits one racial group to
purchase homes and to reside in relatively cleaner
environments is a result of past individual, indus-
trial and state actions that encouraged decentraliza-
tion and suburbanization (Pulido 2000).

There are at least two reasons to study whether UMI
tend to be disproportionately located in neighbor-
hoods characterized by higher levels of toxic release
in the southern California region. First, the region
has become the focus of much recent environmental
impact research that finds statistically significant cor-
relations between neighborhood ethno-racial com-
position and environmental hazards (Pastor, Sadd
and Hipp 2001). Second, it is home to the largest
share of UMI in the nation and the location where
one of the leading legal residency status estimation
methodologies has been developed (Heer et al. 1992;
Marcelli 1999; Marcelli and Heer 1997; Matcelli, Pastor
and Joassart 1999).
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Estimating the Spatial Association Between
Unauthorized Mexican Immigrants and Toxic
Releases

The data we employ in this study are the EPA’s 1991-
98 Toxic Release Inventory (TRI), a database of toxic
chemical releases reported by business (mostly
manufacturing) facilities in the southern California
region; a 1994 Los Angeles County Foreign-born
Mexican Household Survey; and the five percent
1990 PUMS. For the purposes of this paper, the
southern California region includes the counties of
Los Angeles, Orange, Riverside, San Bernadino, and
Ventura.

A manufacturing facility is required to report its pol-
luting activities to the EPA if it (1) has ten or more
full-time employees; (2) produces or processes more
than 25,000 pounds of designated chemicals or uses
more than 10,000 pounds of any one designated
chemical;' or (3) conducts selected manufacturing
operations. There were a total of 19,917 such (self-
identified) facilities from 1991-98 in southern Cali-
fornia, and 16,377 (82 percent) reported having re-
leased toxic chemicals.” In addition to a large firm
size bias, the TRI data are also known to include
locational reporting errors and to ignore some haz-
ardous chemicals (Sadd et al. 1999a: 109). Finally, as
noted above, a more general limitation is the as-
sumption that proximity to a hazardous release re-
flects a health risk (Bowen 1999).

The 1994 USC-COLEF Los Angeles County For-
eign-born Mexican Household Survey is a probabil-
ity sample of County census tracts in which twenty-
five percent or more of the total population was
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born in Mexico, according to the 1990 Census.
Adults from 271 households in which at least one
person was born in Mexico were asked a series of
questions pertaining to legal status and other demo-
graphic characteristics. In addition to ensuring poten-
tial respondents that their answers would be anony-
mous, the surveyors informed them that this was a
joint project between one Mexican and one US uni-
versity, and only Mexican-origin interviewers admin-
istered the surveys.” From these data we generate
immigrant legal status predictors by logistically re-
gressing reported legal residency status (LS) on AGE,
SEX (female), TIME (time residing in the US since
first arrival), and EDUC (highest level of education
attained). Legal status is correctly predicted eighty-five
percent of the time with these four demographic
variables (see Equation 1). While AGE, TIME, and
EDUC are negatively related to the probability of
having been an unauthorized Mexican immigrant,
females are more likely to have been unauthorized.

LS = f(AGE, SEX, TIME, EDUC) 1]

We apply these four immigrant legal status predictors
to each foreign-born, non-US citizen, Mexican adult
enumerated in the 1990 five percent PUMS to com-
pute a probability that he or she was a UMI. Aggre-
gate-level estimates produced by this survey-based
methodology are very similar to those generated by
those obtained from the use of composite or com-
ponents-of-change estimating methodologies (Heer
and Passel 1987, Marcelli 1999).

After separating unauthorized and legal Mexican im-
migrant adults, and creating other demographic and
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economic variables from the 1990 PUMS that will be
used in our analysis, the last step in our data prepara-
tion was to merge TRI and the modified PUMS data
at the Public Use Microdata Area (PUMA) level.*
Because the TRI data has zip code and city but not
PUMA-level variables, we mapped zip codes to
PUMASs and used PUMASs as the unit of analysis.’
There are 92 PUMAs in the five-county area.

We first examine the relationship between the num-
ber of facilities that reported emitting toxic chemicals
(FACILITY), the amount of toxic release (TR) in
pounds, and the percentage distribution of UMI,
using simple descriptive statistics. In the final stage
of our empirical analysis, we control for other mi-
nority and economic factors using ordinary least
squares regression. We regress FACILITY (and TR)
on UMI; the number of other foreign-born persons
(OFB), Latinos (LAT), non-Latino Asians (ASN),
and non-Latino African Americans (BLK); median
total income (MEDINC); the number of poor per-
sons (POOR), where the poverty threshold is set at
150 percent of the US Census poverty threshold; and
whether the PUMA is located inside Los Angeles
County (LA=1) (see Equation 2).

FACILITY or TR = f (UMI, OFB, L.AT, ASN, BLK,
POOR, MEDING, 1.4)  [2]

While both dependent variables (FACILITY and
TR) represent reported environmentally hazardous
activities of mostly manufacturing facilities from
1991 to 1998, all independent vatiables are taken
from the 1990 PUMS (except for UMI, which re-
quires the use of both the 1990 PUMS and the 1994
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USC-COLEF data). Furthermore, all variables are
aggregated to the PUMA level. Thus, we are able to
test directly whether the presence of UMI and the
propensity of facilities to pollute were spatially corre-
lated during the 1990s in southern California by con-
trolling for other ethno-racial group characteristics
and neighborhood economic conditions.

Results of Analysis

The number of business facilities reporting to the
EPA’s Toxic Release Inventory declined during the
1990s. While 2,867 (eighty-three percent) of 3,450
facilities reported having emitted a toxic chemical in
1991, as of 1998, 1,735 (eighty-five percent) of 2,049
did. During the entire period, there were 16,327 facili-
ties (eighty-two percent of all those reporting) that
reported toxic emissions. Similatly, the level
(pounds) of toxic materials released fell during the
1990s (see Figure 1, facing page). Only in 1998 is
there a slight rise in the number of facilities reporting
and the level of toxic releases reported. Slightly over
fifty million pounds (or 11,000 tons) of toxic chemi-
cals were reported in 1991, approximately twenty-
three million pounds (or 25,000 tons) in 1997, and
about twenty-eight million pounds (or 14,000 tons)
in 1998. Given that the average level of toxic release
by facility fluctuated only slightly during the 1990s
(between 14,816 and 17,623 pounds), the decline in
emissions is directly related to the reduced number
of facilities reporting having released any toxic mate-
rial during this period.

Applying our previously generated immigrant legal
status predictors to the non-US citizen, Mexican-
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Figure 1

Pounds of Toxic Chemicals Released, Per Year, 1991-98
Five-County Southern California Area

Source: EPA Toxic Release Inventory
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Figure 2

Pounds of Toxic Release and Estimated Percent of Unauthorized Mexican
Immigrant Workers by Public Use Microdata Area

Totals for 1991-98, By PUMA, Five-County Southern California Area

Sources: EPA Toxic Release Inventory; authors' estimates
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born adult population enumerated in the 1990
PUMS and residing in the southern California region
results in an estimated 272,237 unauthorized Mexi-
can immigtants in the five-county region.® Metging
UMI and Toxic Release Inventory data at the PUMA
level reveals a positive association between UMI and
both the number of facilities having reported that
they released toxic chemicals (FACILITY) and the
level (pounds) released (TR). The correlation be-
tween the percent UMI and FACILITY is 0.34 and
between percent UMI and TR is 0.20. Figure 2 (previ-
ous page) shows a scatterplot for percent UMI and
pounds of pollutants released.

To be more precise about the correlation, it is neces-
sary to control for other mediating factors that may
influence whether business facilities pollute in a given
neighborhood (and at what level), and where UMI
reside. Table 1 (facing page) reports descriptive statis-
tics for all variables used in subsequent regression
analyses by low, intermediate, and high level of toxic
release. PUMAs falling into the bottom third of the
total toxic release value distribution (which range
from zero to slightly more than twenty million
pounds for the 1991-98 period) had both a smaller
number of facilities that reported a toxic release (120)
and a lower per-facility release (11,449 pounds) than
PUMAs falling into either the middle or top third of
the distribution. Further, whereas the percentage of
UMI, OFB, LAT, ASN, and POOR, and the propoz-
tion of PUMAs within LA County (LA) were higher
in PUMASs with relatively high levels of reported
toxic release; the percentage BLK as well as
MEDINC and RENT were lower.”
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After controlling for these other demographic and
economic vatiables by PUMA, and for the clustering
effects produced from aggregating at the PUMA
level, we find that only two variables (UMI and
ASN) remain positively related to FACILITY and
TR (see ovetleaf, Table 2). However, the significance
of the positive relationship between UMI and
FACILITY /TR must be viewed with some caution.
Because the number of UMI is itself an estimated
independent variable, the standard deviation for
UMI is underestimated, leading to a possible
overestimate of statistical significance.?

The number of non-UMI foreign-born persons
(OFB), on the other hand, was inversely correlated
with whether facilities reported toxic releases and the
levels reported. Specifically, Table 2 reports the coeffi-
cients resulting from regressing FACILITY (Column
1) and TR (Column 2) on all demographic and eco-
nomic variables. Overall our model explains variation
in the number of facilities that reported having re-
leased toxic materials (R*>= 0.22) better than the level
of releases reported (R*= 0.10) across PUMAs.
Given the relatively small number of observations
(n=92), this relatively low level of explained variance
is unsurprising. Indeed, while it may be tempting to
dismiss the models’ results simply because of unsat-
isfactory levels of explained variance, such levels are
common among some of the most recent and most
sophisticated empirical environmental justice impact
studies (Boer et al. 1997; Pastor, Sadd and Hipp
2001; Sadd et al. 1999a). If factors other than those
representing the two dominant hypotheses in the
literature to date (e.g, neighborhood ethno-racial
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Table 1
Descriptive Statistics for Low, Intermediate, and High Levels of Toxic Release
By PUMA, Five-County Southern California Area, 1991-98

Level of Reported Toxic Release

Low Intermediate High
Number of PUMAs 79 10 3
Facilities reporting toxic release 120 465 732
(FACILITY)
Total toxic release in pounds 1,373,926 10,204,684 18,058,595
(mean)
Average toxic release in 11,449 21,946 24,670
pounds (by facility)
Unauthorized Mexican 4.10% 4.49% 7.63%
immigrants (UMI)
Other foreign-born residents 28.94% 25.65% 40.50%
(OFB)
Latino residents (LAT) 29.95% 29.41% 53.59%
Asian American residents 9.06% 7.54% 11.67%
(ASN)
African American residents 6.89% 13.86% 2.42%
(BLK)
Poor residents (POOR) 12.34% 13.43% 18.33%
Median household income $21,632 $21,186 $18,333
(MEDINC)
Within-PUMA mean of $682 $624 $596
household median rent
PUMA in Los Angeles (LA) 63.29% 50.00% 100%

Note: "Low" PUMAs had less than 6.6 million pounds of toxic release reported between
1991 and 1998. "Intermediate” PUMAs had between 6.6 and 13.3 million pounds
reported, and "High" PUMAs had more than 13.3 million pounds reported.

Sources: 1990 Public Use Microdata Sample (PUMS) 5 percent sample; 1991-98 EPA
Toxic Release Inventory data; authors® estimates of UMI.
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characteristics and socioeconomic status) are found to
be statistically related to environmental hazardous
activity, then perhaps they warrant immediate public
policy and future scholarly attention.

Focusing on the impact of UMI on FACILITY first,
we see that a within-PUMA increase of 2,931 unau-
thorized Mexican immigrant workers (one standard
deviation) is associated with an additional 158 facili-
ties having reporting toxic releases.” Further, a one
standard deviation increase in the number of Asian-
origin persons (5,326) was also positively related to
the number of facilities having reported affirmatively,
but this impact is substantially smaller (69 additional
facilities). In contrast, a one standard deviation rise in
the number of non-UMI foreign-born persons
(12,221) was associated with a decrease of 147 facili-
ties reporting toxic releases. The compatrison group
for each of these results is US-born, non-Latino
Whites. Also, facilities in LA County were more likely
to have reported emitting toxic releases.

From Column 2 we can see similar effects, buton a
different scale, given that we are estimating the asso-
ciation of UMI and other demographic characteristics
with pounds of toxic release (rather than number of
reporting facilities). A one standard deviation increase
in the number of UMI (ASN) was related to an ad-
ditional 2.1 (1.2) million pounds of reported toxic
release. Alternatively, a rise of one standard deviation
in the number of OFB was associated with a reduc-
tion of 2.9 million pounds of reported toxic release.
To our surprise, neither the number of African
American nor Latino residents appears to have been
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related to either of the two dependent variables.
Similarly, neither of our neighborhood economic
vatiables is statistically significant.'” Facilities located
in an LA County PUMA, however, were more likely
to have reported higher levels of toxic release."!

Discussion

Only recently has environmental equity research be-
gun to look beyond simple race and class categories
in an effort to understand the spatial diffusion of
environmentally hazardous activities in the United
States. This paper builds on Hunter (2000), who
found that although the presence of foreign-born
persons by county throughout the United States was
not significantly related to toxic air releases, it was
positively related to large-scale hazardous waste gen-
erators and Superfund sites. Our findings, obtained
from data cut across a smaller geographic level within
southern California, suggest otherwise. A higher
number of UMI was positively associated with a
higher number of business facilities reporting toxic
releases and higher levels being reported by PUMA in
southern California, even after controlling for other
neighborhood demographic and economic factors. A
higher number of other foreign-born residents had
the opposite effect. Except for Asians, the presence
of other minority ethno-racial groups was not statis-
tically related to the number of reporting facilities or
the level of toxic releases reported, and none of our
neighborhood economic contextual variables (level
of poverty, median income, and mean rental price)
was statistically significant.
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Table 2

Spatial Association Between Unauthorized Mexican Immigrant Residents
and (a) Facilities Reporting Toxic Releases, (b) Pounds of Toxic Release®

By PUMA, Five-County Southern California Area, 1991-98
@ (b)

Number of facilities Pounds of toxic
(FACILITY) release (TR)
Unauthorized Mexican 0.054 *** 727.55 **
immigrants (UMI)? (0.017) (360.15)
Other foreign-born residents -0.012 *** -241.27 ***
(OFB) (0.005) (94.28)
Latino residents (LAT) -0.000 -25.87
(0.004) (100.09)
Asian residents (ASN) 0.013 * 247.21 *
(0.007) (142.00)
African American residents (BLK) -0.001 -34.59
(0.003) (60.76)
Poor residents (POOR) 0.006 154.18
(0.007) (153.48)
Median household income 0.005 -15.03
(MEDINC) (0.008) (164.58)
PUMA in City of Los Angeles (LA) 101.421 * 1,764,752 #
(56.382) (1,215,794)
Intercept -29.745 2,643,943
(205.752) (4,520,551)
N 92 92
R? 0.22 0.10

Legend: *** = p<.01; ** = p<.05; * = p<.10; # = p<.20.

Note: Standard errors reported in parentheses.

'Results of ordinary least squares regressions of FACILITY and TR on independent
variables in left-hand column. See text for further explanation.

2Estimated by the authors based on parameters from a logistic regression using 1994
USC-COLEF data, as applied to PUMS data. See equation 1 and previous discussion.

Sources: 1994 USC-COLEF Los Angeles County Foreign-born Mexican Household Survey;
1990 Public Use Microdata Sample (PUMS) 5 percent sample; 1991-98 EPA Toxic
Release Inventory data; authors® estimates of UMI.
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The finding that the presence of UMI was indepen-
dently and positively associated with the number of
reporting facilities and the reported level of toxic
release crystallizes conceptually what is hinted at by
previous research on racially-based environmental
inequity (Morello-Frosh, Pastor and Sadd 2001; Pas-
tor, Sadd and Hipp 2001; Pulido 2000; Sadd et al.
1999a). Our results suggest that in addition to more
traditional race and class variables, immigrant legal
status may also be an important factor because those
residing in the United States illegally may be less
likely to report environmentally hazardous toxins for
fear of being detected and possibly deported. In this
sense our results are consistent with (1) Bullard’s
(1990) claim that businesses may intentionally seek
locations with relatively compliant populations; (2)
evidence suggesting that UMI are more likely to be
exploited in the workplace (Cleeland 2000; Environ-
mental News Service 2000); (3) the claim that those
on the short side of power relations in the United
States receive the larger slice of the pollution pie
(Boyce 1994; Boyce et al. 1999), and (4) recent empiti-
cal work that shows, using more sophisticated
economettic techniques, that lower-income and
ethno-racial minority minorities (Morello-Frosh,
Pastor and Sadd 2001; Pastor, Sadd and Hipp
2001)—and more recently foreign-born residents
(Hunter 2000)—are more likely to reside in geo-
graphical areas populated with higher concentrations
of toxic storage and disposal facilities, polluting
business facilities, and toxic releases.

Growing concern about disproportionate ot inequi-
table distributions of toxic materials by race,
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ethnicity, income, and legal status is also related to
the recent policy efforts of President George W. Bush
and Governor Gray Davis that may favor the utility
industry over disadvantaged community interests.
Bush-appointed EPA administrator Christie
Whitman revoked former President Clinton’s higher
arsenic standards for drinking water in March 2001
(Shogren 2001a); more recently, the current adminis-
tration suspended environmental cleanup regula-
tions relating to use of publicly owned land, regula-
tions imposed on the mining industry by former
President Clinton on his last day in office (Shogren
2001b). Meanwhile, at the state level and in the midst
of an energy crisis, California’s governor recently ne-
gotiated a deal with twenty generators to supply $43
billion worth of electrical power during the next de-
cade (Morain 2001). Little is known about the envi-
ronmental risk this plan will ultimately impose on
vulnerable communities. But given that the state has
supposedly promised to pay for some of the
industry’s pollution credits (at about $45 per pound)
when their pollution exceeds allowable limits
strongly suggests that considerations of social cost
(e.g., environmental hazards) have taken a back seat
to issues of market cost (e.g;, the dollar price of elec-
tricity). At least this is the case when it comes to pol-
luting at home. Davis has simultaneously signed
three environmental agreements with Mexico’s Presi-
dent Vicente Fox to tackle pollution problems ema-
nating in Tijuana but spilling over into southern
California (Smith and Bustillo 2001). If recent em-
pirical evidence is accurate, ignoring the need for
policy changes in California is likely to increase the
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adverse environmental impacts in those communi-
ties already experiencing higher levels of pollution.

This study’s analysis, while exploratory and limited
by data constraints, provides additional support to
concerns of environmental justice and immigrant
rights advocates. Unfortunately, the Toxic Release
Inventory data simply do not permit a causal evalua-
tion of health risks associated with business-gener-
ated toxic releases at this time, given their restricted
chemical and locational coverage, firm-size bias, and
inability to weight toxic releases for real or perceived
health risks. Furthermore, we are unable to speak to
the which-came-first debate—that is, do polluting
businesses intentionally seek vulnerable neighbor-
hoods or workers to exploit (the “placement’ hy-
pothesis) or are UMI and other minorities more
likely to move into areas and accept jobs that have
higher business-generated toxicity levels (the “move-
in” hypothesis). The only study of southern Califor-
nia that approaches this question in an empirically
credible manner (Pastor, Sadd and Hipp 2001) pro-

vides stronger support for the placement hypothesis.

Still, “uncertainty about causality does not imply a
lack of policy lessons or needs” (Sadd et al. 1999b:
137). Even if firms do not intentionally locate in
neighborhoods with higher concentrations of UMI
(ot other lower-income or ethno-racial minorities),
this does not imply that nothing can be done to off-
set the probable disproportionate health risks gener-
ated by proximate toxic releases in one’s community.
The finding that UMI are concentrated in neighbor-
hoods with higher levels of business-generated toxic
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release suggests that in addition to income and skin
color, legal status may influence where and at what
level businesses pollute. In the meantime, Sadd et
al’s (1999a) call for more fairness in the siting of fu-
ture polluting facilities, and a wider distribution of
information about areas currently experiencing rela-
tively high levels of environmental risk, regardless of
the concentration of unauthorized immigrant resi-
dents, seem two modest steps in the right direction.

Endnotes
! There wete 350 designated chemicals from 1987
through 1994, and 643 thereafter.

? Statewide, 35,149 facilities reported. Of these,
28,574 (81.3 percent) reported having released envi-
ronmentally hazardous materials. Thus, all facilities
that reported (as well as those that reported toxic
releases) in southern California represented fifty-
seven percent of the state total.

?These data and the survey methodology have been
more fully explained in previous published studies.
We direct the interested reader to Marcelli (1999),
Marcelli and Heer (1997) and Marcelli, Pastor and
Joassart (1999).

*In the southern California region, PUMAs have a
mean population of about 150,000 people and
75,000 workers.

> We used land area to match ovetlapping zip codes
and PUMASs because we do not have population
information by zip code. There were very few zip
codes that crossed PUMA boundaries.
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' The mean numbet of UMI by PUMA is 2,959 and
the standard deviation is 2,931.

"RENT is computed from the 5-petcent 1990 PUMS
as the within-PUMA mean of household median
rents. This variable was not part of our original
model and does not appear in the regression results
reported in Table 2, because it was not statistically
significant and its inclusion did not affect the impact
of other variables in the model. RENT is highly cort-
related with MEDINC, another control variable in
our model that was also not statistically significant.
We report the mean value of RENT by level of toxic
release in Table 1.

% See Pagan (1984) for a discussion of estimation
problems associated with generated regressors.

? This figure is computed by multiplying an assumed
one standard deviation change in UMI (2,931) by the
parameter coefficient (0.054). All subsequent conver-
sions are accomplished similarly.

1" We included RENT in subsequent regression tuns
of both models but this had a very minor impact on
results reported here. Interested readers may contact
Marcelli to obtain detailed results.

" Using STATA functions, we ran a full set of statis-
tical diagnostic tests. No multicollinearity or other
statistical problems were detected. Results available
upon request from Marcelli.

References

Anderton, Douglas L. 1996. Methodological Issues
in the Spatiotemporal Analysis of Environmental
Equity. Social Science Quarterly 77(3): 508-515.

Gitica Aamning Summer 2001

Anderton, Douglas L., A.B. Anderson, ].M. Oakes
and M. Frasier. 1994. Environmental Equity: The
Demographics of Dumping. Demography 31: 221-40.

Baden, Brett and Don Coursey. 1997. The Locality of
Waste Sites with the City of Chicago: A Demographic,
Social and Economic Analysis. University of Chicago:
Irving B. Harris School of Public Policy Studies
Working Paper. February 5.

Been, Vicki. 1994. Locally Undesirable Land Uses in
Minority Neighborhoods: Disproportionate Siting
or Market Dynamics? The Yale Law Jonrnal 31(2): 229-
248.

Been, Vicki and Francis Gupta. 1997. Coming to the
Nuisance or Going to the Barrios? A Longitudinal
Analysis of Environmental Justice Claims. Ecology
Law Review 24(1): 1-56.

Benson, Janet E. 1999. Undocumented Immigrants
and the Meatpacking Industry in the Midwest. In
Llegal Immigration in America: A Reference Handbook,
edited by David W. Haynes and Karen E.
Rosenblum. Westport CT: Greenwood Press.

Bernstein, Jared. 1999. Demand Shifts and Low-
Wage Workers. Eastern Economic Journal 25(2): 191-
208.

Boer, ]. Thomas, Manuel Pastor, James L. Sadd and
Lori D. Snyder. 1997. Is There Environmental Rac-
ism?: The Demographics of Hazardous Waste in
Los Angeles County. Social Science Quarterly 78(4):
793-810.

Boserup, Ester. 1981. Population and Technological
Change: A Study of Long-Term Trends. Chicago: Uni-
versity of Chicago Press.

37



Bowen, William M. 1999. Comments on “Every
Breath You Take ...”: The Demographics of Toxic
Air Releases in Southern California. Economic Develop-
ment Quarterly 13(2): 124-134.

Boyce, James K. 1994. Inequality as a Cause of Envi-
ronmental Degradation. Ecological Economies 11: 169-
178.

Boyce, James K., Andrew R. Klemer, Paul H. Tem-
pletand Cleve E. Willis. 1999. Power Distribution,
the Environment, and Public Health: A State Level
Analysis. Ecological Economies 29: 127-140.

. 1965. The Conditions of Agricultural Progress.
London: Allen and Unwin.

Bullard, Robert D. 1990. Dumping in Dixie: Race,
Class, and Environmental Quality. Boulder CO:
Westview Press.

Cleeland, Nancy. 2000. Unionizing Is Catch-22 for
Tllegal Immigrants. Los Angeles Times January 16: Al
and A30.

Cotnelius, Wayne A. 1998. The Structural
Embeddedness of Demand for Mexican Immigrant

Labor: New Evidence from Southern California. In
Crossings: Mexican Immigration in Interdisciplinary Per-

spectives, edited by M.M. Suarez-Orozco. Cambridge:
Harvard University Press.

Davis, Kingsley. 1991. Population and Resources:
Fact and Interpretation. In Resources, Environment and
Population: Present Knowledge, Future Options, edited by
K. Davis and M.S. Bernstam. New York: Oxford
University Press.

. 1945. The World Demographic Transition.
Annals of the American Academy of Political and Social
Science 237: 1-11.

38

Environmental News Service. 2000. Contractor Ad-
mts Using 1llegal Immigrants for Asbestos Removal.
[http:\ \www.ens-news.com\ December 13] Ac-
cessed 22 March 2001.

Foster, John Bellamy. 2000. Marx’ Ecology: Material-
ism and Nature. New York: Monthly Review Press.

Griffith, David. 1999. Social and Cultural Bases for
Undocumented Immigration into the U.S. Poultry
Industry. In Ilegal Immigration in America: A Reference
Handbook, edited by David W. Haynes and Karen E.
Rosenblum. Westport CT: Greenwood Press.

Heer, David M. and Jeffrey S. Passel. 1987. Compari-
son of Two Methods for Computing the Number
of Undocumented Mexican Adults in Los Angeles
County. International Migration Review 21(4): 1446-
1473.

Heer, David M., V. Agadjanian, F. Hammad, Y. Qui
and S. Ramasundaram. 1992. A Comparative Analy-
sis of the Position of Undocumented Mexicans in
the Los Angeles County Work Force in 1980. Interna-
tional Migration 3(2): 101-126.

Hunter, Lori M. 2000. The Spatial Association be-
tween U.S. Immigrant Residential Concentration and
Environmental Hazards. International Migration Re-
view 34(2): 460-488.

Lee, Ronald D. 1997. Population Dynamics: Equilib-
rium, Disequilibrium, and Consequences of Fluctua-
tions. In Handbook of Population and Family Economics,
edited by M.R. Rosenzweig and O. Stark. New York:
Elsevier Press.

. 1987. Population Dynamics of Humans
and Other Animals. Denzography 24: 443-65.

Qitica Ranmning Summer 2001



Malthus, Robert Thomas. 1798 [1985]. An Essay on
the Principle of Population. Harmondsworth,
Middlesex, England: Penguin Books.

Marecelli, Enrico A. 2001. Informal Employmentin
California. In The State of California Labor, edited by
Paul M. Ong and James Lincoln. Berkeley and Los
Angeles CA: UC Berkeley and UCLA Institutes of
Industrial Relations: 81-103.

. 1999. Undocumented Latino Immigrant

Workers: The Los Angeles Experience. In Iegal Innmi-
gration in America: A Reference Handbook, edited by
David W. Haynes and Karen E. Rosenblum.
Westport CT: Greenwood Press.

Marecelli, Entico A. and David M. Heer. 1997. Unau-
thorized Mexican Workers in the 1990 Los Angeles
County Labor Force. International Migration 35(1): 59-
83.

Marecelli, Enrico A., Manuel Pastor Jr. and Pascale M.
Joassart. 1999. Estimating the Effects of Informal
Economic Activity: Evidence from Los Angeles
County. Journal of Econonzic Issues 33(3): 579-607.

MecNicholl, Geoftrey. 1990. Social Organization and
Ecological Stability Under Demogtaphic Stress. In
Rural Development and Population: Institutions and Policy,
edited by Geoffrey McNicoll and Mead Cain. New
York: Oxford University Press.

Mohai, Paul and Bunyan Bryant. 1992. Environmen-
tal Racism: Reviewing the Evidence. In Race and the
Incidence of Environmental Hazards: A Time for Dis-
course, edited by Bunyan Bryant and Paul Mohai.
Boulder CO: Westview Press.

Gitica Aamning Summer 2001

Morain, Dan. 2001. Davis OKs Subsidy of Pollution
Fees. Los Angeles Times March 21: A23.

Morello-Frosh, Rachel, Manuel Pastor Jr. and James
Sadd. 2001. Environmental Justice and Southern
California’s “Riskscape”: The Distribution of Air
Toxics Exposure and Health Risks among Diverse
Communities. Urban Affairs Review, forthcoming,

Oakes, John Michael M., Douglas I.. Anderton and
Andy B. Anderson. 1996. A Longitudinal Analysis
of Environmental Equity in Communities with
Hazardous Waste Facilities. Social Science Quarterly 25:
125-148.

Pagan, Adrian. 1984. Econometric Issues in the
Analysis of Regressions with Generated Regressors.
International Economic Review 25(1): 221-247.

Pastor, Manuel Jr. and Enrico A. Marcelli. 2000. Men
N the Hood: Skill, Spatial, and Social Mismatches
among Male Workers in Los Angeles County. Urban
Geography 12(6): 474-496.

Pastor, Manuel Jr., James L. Sadd and John Hipp.
2001. Which Came First? Toxic Facilities, Minority
Move-In, and Environmental Justice. Journal of Ur-
ban Affairs, forthcoming,

Pebley, Anne. R. 1998. Demography and the Envi-
ronment. Demography 35(4): 377-389.

Pulido, Laura. 2000. Rethinking Environmental Rac-
ism: White Privilege and Urban Development in
Southern California. Annals of the Association of
American Geographers 90(1): 12-40.

. 1996. A Critical Review of the Methodology
of Environmental Racism Research. Antipode 28(2):
142-159.

39



Ringquist, Evan J. 1997. Equity and the Distribution
of Environmental Risk: The Case of TRI Facilities.
Social Science Quarterly 78(4): 811-829.

Ruttan, Vernon W. 1993. Population Growth, Envi-
ronmental Change, and Innovation: Implications for
Sustainable Growth in Agriculture. In Population and
Land Use in Developing Countries, edited by C.L. Jolly
and B.B. Torrey. Washington DC: National Academy
Press.

Sadd, James L., Manuel Pastor Jr., J. Thomas Boer
and Lori D. Snyder. 1999a. “Every Breath You
Take...”: The Demographics of Toxic Air Releases in
Southern California. Economic Development Quarterly
13(2): 107-123.

. 1999b. Response to Comments by William
M. Bowen, Economic Development Quarterly 13(2): 135-
140.

Shogren, Elizabeth. 2001a. EPA Revokes New Ar-
senic Standards for Drinking Water. Los Angeles Tinzes
March 21: A1, A20.

. 2001b. Bush Team Urges Repeal of Mining
Rule. Los Angeles Times March 22: A3, A24.

Simcox, David. 1997. Immigration and

Informalization of the Economy: Enrichment or
Atomization of Community? Population and Environ-
meent 18(3): 255-281.

Smith, James F. and Miguel Bustillo. 2001. Fox
Urges State to Ease Tuition Residency Rules. Los
Angeles Times March 22: A1, A11.

Simon, Julian. 1981. The Ultimate Resource. Princeton
NJ: Princeton University Press.

Szasz, Andrew and M. Meuser. 1997. Environmental
Inequities; Literature Review and Proposals for New
Directions in Research and Theory. Current Sociology
45(3): 99-120.

Torras, Mariano and James K. Boyce. 1998. Income,
Inequality, and Pollution: A Reassessment of the

Environmental Kuznets Curve. Ecological Economics
25:147-160.

United Church of Christ (UCC), Commission for
Racial Justice. 1987. Toxic Wastes and Race in the United
States: A National Report on the Racial and Socio-eco-
nomic Characteristics of Commmunities with Hazardons
Waste Sites. New York: Public Data Access.

United States General Accounting Office (US GAO).
1983. Siting of Hazardous Waste Landfills and Their
Correlation with Racial and Economic Status of Surround-
ing Communities. Washington DC.

White, Michael and Lori M. Hunter. 1998. The Equity
Aspects of Environmental Risk as a Migration “Push”
Factor. Department of Sociology, Brown University.
Unpublished manuscript.

ENRICO A. MARCELLI (marcelli@ucla.edu) is Visiting Scholar at the Lewis Center for Regional Policy Studies

at UCLA, and Assistant Professor of Economics at the University of Massachusetts, Boston. GRANT POWER is
Research Assistant at the Lewis Center for Regional Policy Studies at UCLA. MARK J. SPALDING is Lecturer in
International Environmental Policy & Law at the Graduate School of International Relations and Pacific Studies at

the University of California at San Diego.

40

Qitica Ranmning Summer 2001



