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Abstract

Substantial research documents higher pollution levels in minority neighborhoods, but little 

research evaluates how residents perceive their own communities’ pollution risks. According to 

“Neighborhood stigma” theory, survey respondents share a cultural bias that minorities cause 

social dysfunction, leading to over-reports of dysfunction in minority communities. This study 

investigates perceptions of residential outdoor air quality by linking objective data on built and 

social environments with multiple measures of pollution and a representative survey of Chicago 

residents. Consistent with the scholarly narrative, results show air quality is rated worse where 

minorities and poverty are concentrated, even after extensive adjustment for objective pollution 

and built environment measures. Perceptions of air pollution may thus be driven by neighborhood 

socioeconomic position far more than by respondents’ ability to perceive pollution. The finding 

that 63.5% of the sample reported excellent or good air quality helps to explain current 

challenging in promoting environmental action.

A large body of literature has found that Hispanics and Blacks are disproportionately 

exposed to potentially hazardous conditions near their residences, including pollution 

(Mohai, Pellow, & Roberts, 2009), deleterious physical conditions (Perkins & Taylor, 1996; 

Skogan, 1990), and social disorder and crime (Morenoff & Sampson, 1997; Sampson & 

Groves, 1989). Research also demonstrates that these minorities have lower exposure to 

potentially beneficial conditions such as supermarkets and recreational facilities (Smiley et 

al., 2010). In short, research has shown that under the enduring legacy of racial/ethnic 

segregation, social groups experience vastly different living conditions in the places that 

form the backdrops for their daily lives. Contemporary theory positions the neighborhood as 

an important influence on individual well-being, and researchers are increasingly 

recognizing that due to the widely divergent contexts in which different social groups live, 

neighborhood effects are key sources of social disparities in outcomes ranging from health 

to social mobility.

Perceptions of neighborhoods may affect residents in ways that transcend the effects of 

objective conditions. Stigmatized minorities tend to perceive their neighborhoods more 

negatively than do people in other neighborhoods. While it is true that on average, physical 

conditions are objectively worse in minority communities, it has been argued that 
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disadvantaged social composition appears to contribute independently to negative 

perceptions of these communities. In research on neighborhood stigma, Sampson and 

Raudenbush (2004) relate how racial and economic context heavily influence perceptions of 

physical disorder at equivalent levels of objectively measured physical disorder. The finding 

was true for Blacks and Whites, as well as for community leaders. Sampson and 

Raudenbush’s narrative sheds new light on the nature of the link between perceived disorder 

and health or social behavior: it demonstrates that remedying objective problems might not 

achieve the desired social benefits. The objective remedies may be inadequate because 

residents’ perceptions of their living conditions are largely structured by implicit biases 

arising from racialized stigmatization of places. Changing objective conditions may not fully 

change residents’ perceptions of their neighborhoods.

This paper evaluates how the neighborhood stigma framework may apply to residents’ 

perceptions of air quality. Air pollution differs from measures that have previously been 

used to evaluate stereotype amplification in that poor air quality in a locality is less likely 

than crime or disorder to result from the actions of residents themselves. The existence of 

neighborhood stigma in air quality would suggest that respondents might not be practicing 

statistical discrimination directly with respect to neighborhood racial/ethnic composition or 

poverty. Rather, survey respondents might not be able to easily distinguish among distinct 

domains of neighborhood risks (e.g. pollution, crime, disorder, poverty). All of these 

perceived risks may blur together to create a generalized perception of a neighborhood’s 

relative position in the overall city hierarchy. Thus, study’s respondents perceive their 

neighborhood with respect to their view of their neighborhood’s relative position compared 

to the city’s other neighborhoods..

The analysis links air quality self-reports from the Chicago Community Adult Health Study 

(CCAHS) with multiple objective data sources on (1) pollution and (2) pollution-related 

aspects of the built environment (transportation, industrial land use and facilities, and urban 

form). In addition, the analysis links air quality self-reports with (3) the social measures 

previously used to indicate stigma potential (percentages of residents who are Black and 

Hispanic, percentages of residents who live in poverty, and objective levels of disorder) to 

shed light on the contextual correlates of individual perceptions of neighborhood air quality. 

Significant associations of stigmatized social characteristics, after adjusting for objective 

pollution and built environment cues of pollution, would be consistent with the view that 

neighborhood stigma plays a role in residents’ perceptions of air pollution.

Stereotype Amplification and Neighborhood Stigma

Urban sociologists have treated differences between objective and perceived measures as a 

meaningful way to understand the process of cognition itself. Most work in this area has 

investigated implicit bias in respondents’ responses to their neighborhoods, a bias which is 

assumed to be triggered by visual cues that the respondent processes by drawing on 

heuristics such as racial stereotypes (Sampson & Raudenbush, 2004). Shared cultural 

cognitive biases have developed such that when respondents associate a social trait with a 

social behavior or outcome, they may impute or expect higher values of the behavior or 

outcome in communities where the trait is prevalent; this tendency is known as 
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“neighborhood stigma” (Sampson & Raudenbush, 2004) when the social trait in question is 

a stigmatized one.

Stereotypes link disadvantaged minorities to negative images of neighborhoods, as well as to 

crime and disorder. These racially charged beliefs stem from the concentrated poverty that 

has its historical origins in enforced racial segregation, a legacy of intentional disinvestment 

in minority communities, and subsequent urban neighborhood decline. Quillian and Pager 

(2001) found that perceptions of greater crime risk in the presence of greater proportions of 

young Black men persisted even with controls for police-recorded crime rates, victimization 

surveys, and measures of neighborhood deterioration. Sampson and Raudenbush (2004) 

questioned what makes disorder a problem and whether stigma against disadvantaged 

population groups might play a role in disorder effects on downstream outcomes. To 

investigate this idea, they created an index of neighborhood physical disorder, now widely 

used, that was based on the “broken windows” theory (Kelling & Coles, 1996; Wilson & 

Kelling, 1982). This theory posits that visible signs of social disorder serve as cues that, 

within the vicinity of those visible signs, social norms can be violated with impunity. 

Sampson and Raudenbush found that as the proportions of Blacks, Hispanics, and 

households in poverty increased, residents perceived greater disorder even after extensive 

individual and neighborhood controls and regardless of the respondent’s own race.

The neighborhood stigma argument incorporates ideas about neighborhood variation in the 

types of behaviors that constitute disorder and crime, so that objective measures of both 

crime and disorder may still be racially biased to some extent. Although raters in systematic 

social observations are trained to assess their observation sites objectively, the stigma theory 

itself suggests that some bias might come through in their reports. Likewise, differential 

reporting of crimes that are prevalent among various social groups results in biased objective 

crime rates across places (Skogan, 1990). Because both perceived and objective measures 

can be racially biased (Sampson & Raudenbush, 2004), each of the neighborhood quality 

domains, crime and disorder, pose a challenge in the evaluation of neighborhood stigma. 

More profoundly, some behaviors that are socially constructed as disorder are merely the 

practice of doing in public what would be more generally acceptable if done in private (e.g. 

loitering, public drunkenness), with public rather than private performance of these 

behaviors resulting from differing material conditions across neighborhoods rather than 

actual cultural differences (Sampson & Raudenbush, 2004). Air quality provides an 

excellent case study of stigma theory in that objective measures of air quality exposure are 

developed using automated methods, which are blind to social compositions of locations in a 

way that even trained raters might not be. Likewise, stigma theory provides a strong 

framework for evaluating the potential for social construction of air quality.

Air Pollution Perception and Race/Ethnicity

Researchers find that socioeconomically disadvantaged households and communities 

experience greater exposure and vulnerability to hazardous pollution (Morello-Frosch & 

Lopez, 2006). Substantial race/ethnic disparities in pollution exposures nationally persist 

even after controlling for economic factors (Crowder & Downey, 2010; Mohai & Saha, 

2007), although the extent and nature of environmental inequalities vary by metropolitan 
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area and region (Downey, 2007; Downey & Crowder, 2011) as well as exposure type. Race/

ethnic differences in exposures probably have origins both in real estate valuation and in 

more explicit environmental racism, such as facility siting decisions and political processes 

(Saha & Mohai, 2005; Wolverton, 2009). Another factor that plays a role in generating 

social differences in exposures is differential residential mobility with respect to pollution 

sources (Crowder & Downey, 2010), but it is not known how households may evaluate 

environmental quality when choosing where to live. Almost all the research on sources of 

environmental inequality has considered objective pollution measures without investigating 

how members of the public perceive these risks, even though differences in the behaviors 

and practices that may in part generate these disparities likely influence perceptions of 

pollution. Indeed, environmental activists generally believe that minorities may be less 

aware of either the level or consequences of nearby pollution risks (Laurian, 2003), and thus 

may be both more willing to live in polluted areas and less likely to mobilize against 

existing and new sources of pollution. However, this view has not been explicitly evaluated 

in the literature.

Some research has investigated the extent to which sub-populations may differently perceive 

the environment. Data from the 1972–2002 General Social Survey and other studies show 

consistently small or non-significant racial differences (Mohai & Bryant, 2003) in attitudes 

about pollution. In the Detroit Area Study, Blacks were more likely to rate air pollution as 

“very serious” and air quality in their neighborhood as “poor” or “very poor,” with air 

quality ranking as the environmental domain with the largest racial gap (Mohai & Bryant, 

2003). Non-Whites were more likely than Whites in a national sample to oppose siting a 

coal-fired or natural gas-fired power plant or wind-power facility (but not a nuclear plant) 

within 25 miles of their homes (Ansolabehere & Konisky, 2009). One prior study did posit a 

link between objective and perceived measures: analysis of the 1990 Detroit Area Study 

(Mohai & Bryant, 1998) found that a bivariate difference between Blacks and Whites in 

perception of the importance and seriousness of environmental pollution was accounted for 

when measures of the neighborhood’s physical environment were controlled. A 

methodologically strong study using Madrid census data found that residents of wealthier 

neighborhoods did not perceive worse air quality even in the presence of objectively worse 

pollution, a finding that was attributed to a “halo effect” such that wealthier residents have 

better overall perceptions of their neighborhoods (Chasco & Gallo, 2013).

Public opinion and survey data on environmental perception is not particularly common. 

Some research has connected air pollution risk perception with health, in ways that likely are 

partly or entirely independent of actual risk. For instance, a perceived measure of traffic 

stress interacted with a simple objective measure of neighborhood vehicular burden when 

predicting health effects of living in a high-traffic area (Gee & Takeuchi, 2004). In a 

Swedish dataset collected before and after a plant closure (Stenlund, Lidén, Andersson, 

Garvill, & Nordin, 2009), perceptions of pollution and of health risks were related to 

annoyance and health symptoms when objective measures were controlled. A study in Texas 

(Peek, Cutchin, Freeman, Stowe, & Goodwin, 2009) found that perceived risk from 

petrochemical facilities was related to perceived health when controlling for the association 

between exposure and immune functioning. Meanwhile, a recent Gallop poll (2014) shows 
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that neither public rating of overall environmental quality in the United States as a whole nor 

respondents’ personal worries about air pollution changed much between 2001 and 2014.

Data and Methods

Chicago Context

Through most of the 20th century, Chicago’s role as a transportation and materials-

processing hub caused the city to rank among the worst in the United States for air pollution. 

By the 1990s, due to local regulations and deindustrialization, Chicago had shown 

comparative improvement (Stradling, 2005). Still, in 2003, Cook County (which includes 

Chicago) ranked among the worst 10% of counties for 7 of 12 domains of air quality 

(Scorecard, 2011). The county maintains a substantial industrial presence, with heavy traffic 

along its multiple highways and railways. The same industrial prowess that polluted Chicago 

has made it a destination for both immigrants and emigrants of the Great Migration, many of 

whom are African-American and Hispanic. Redlining and urban renewal have exacerbated 

consistently high levels of racial/ethnic segregation. In this context, the communities in 

Chicago have developed distinct identities, and these communities have inspired much of 

the research on place cognition from the early Chicago School to the present (Sampson, 

2012).

Nationally and in city-level case studies, the environmental justice literature has documented 

worse exposures for minority populations. In contrast to the national trend, Chicago’s non-

Hispanic Blacks are slightly less likely than other groups to live near toxic-releasing 

facilities (Baden & Coursey, 2002; Hunter, 2000; Scorecard, 2011; Wang & Feliberty, 

2010). On the other hand, Chicago Hispanics are more likely to be so exposed, consistent 

with a national tendency for higher environmental risk near concentrations of immigrants. 

Figure 2 shows a complex picture: Chicago tracts with greater proportions of non-Hispanic 

Blacks are more exposed to particulate matter (due to proximity to transportation land uses) 

than are Hispanic-concentrated tracts, and Hispanic-concentrated tracts are more exposed 

than those with non-Hispanic Whites. Although exposure to transportation-related pollution 

(PM 10 and ozone) is generally lower for the half of neighborhoods with more Whites, 

industry-related pollution risk (cancer, respiratory, and neurological) increases with the 

neighborhood proportion of White or Hispanic residents.

Chicago Community Adult Health Study

The CCAHS is a multi-level study of the impact of individual, social, and built 

environmental factors on health and how they contribute to socioeconomic and racial-ethnic 

disparities in health. This 2001–2003 multistage probability sample of 3,105 adults aged 18 

and older in the city of Chicago has a response rate of 71.8% for face-to-face interviews of 

one adult per household. The sample is drawn from the 343 neighborhood clusters (NCs) of 

contiguous tracts covering the entire city of Chicago, developed and characterized by the 

1995 Project on Human Development in Chicago Neighborhoods (PHDCN). On average, 9 

respondents were sampled from each NC, with up to 21 respondents per NC (King, 2013a). 

Analyses were weighted to represent Chicago’s 2000 Census population in terms of age, 
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race/ethnicity, and sex. As part of the Community Survey portion of the questionnaire, 

respondents answered the prompt

Some neighborhoods have problems with air quality because of things like exhaust 

from cars, trucks, and buses; smoke from nearby industrial areas; or dust and dirt 

from trash or construction. How would you rate the quality of the air in this 

neighborhood?

on a four point scale, including “Excellent,” “Good,” “Fair,” and “Poor.”

Sociodemographics

Our sociodemographics are coded in a series of dummy variables. Four race/ethnic 

categories are used: non-Hispanic Whites (the reference), non-Hispanic Blacks, Hispanics, 

and other non-Hispanics. Gender is coded such that males are treated as the reference 

category. Dichotomous variables represent different age groups (30–39, 40–49, 50–59, 60–

69, and 70 years and over), with 18–29 as the reference group. Three dichotomous 

categorical variables measure years of education, 0–11, 12–15, and 16 or more. Household 

income is also represented by dichotomous indicators of income less than $5,000, $15,000-

$39,000, $40,000 or more, and missing income, with $5,000-$15,000 as the reference 

category.

Neighborhood Social Environment Measures

Following Sampson and Raudenbush (2004), census-based neighborhood percent non-

Hispanic Black, percent Hispanic, and percent of families in poverty are used as measures of 

neighborhood stigma. Physical disorder is one of the most frequently studied neighborhood 

constructs (Diez Roux & Mair, 2010). The disorder measure used here comes from the 

systematic social observation (SSO) component of the CCAHS, in which trained raters 

assessed ecological conditions using standardized criteria. CCAHS SSO-trained raters also 

assessed the area around respondents’ homes for noxious smells, although noxious smells 

turned out to be relatively rare. These measures were allocated to respondents by aerial 

apportionment from block group data, or aggregated to the NC level.

Built Environment Data

Four measures of the built environment that might serve as visual cues of air pollution are 

used: polluting facilities, walkable urban form, industrial land use, and transportation land 

use. Built environment data are measured separately in 1-km buffers around the 

respondents’ homes and at the NC level. The analyses consider a measure of the proportions 

of land in the surrounding 1 km or NC that is used by industry and by transportation 

according to urban planning data (Chicago Metropolitan Agency for Planning, 2006; King, 

2012b). A composite measure of walkable urban form based on a literature (e.g. Frank et al., 

2009; King & Clarke, 2014) on how environmental features predict walking is constructed 

as a principal components factor of residential density, street connectivity, and land use mix 

(King, 2013b). Urban form is closely related to transportation mode choices, and thus may 

both proxy for traffic and influence how respondents interact with their surroundings by 

walking near traffic.
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Toxics Release Inventory (TRI) facilities from 2002 are included here because respondents 

may be aware that some facilities are more likely than others to release toxics. TRI facility 

locations have been used as a proxy for risk in earlier environmental health and justice 

research (Bolin et al., 2002; Crowder & Downey, 2010; Dolinoy & Miranda, 2004; Mohai, 

Lantz, Morenoff, House, & Mero, 2009; Sicotte & Swanson, 2007), and are used in the 

National Air Toxics Assessment (below). The TRI is a list of industrial facilities (in 

manufacturing, mining, electricity-generating facilities that combust coal or oil, chemical 

wholesale distributors, petroleum terminals, bulk storage, and even dry cleaners) that meet 

certain thresholds for the disposal or other release of listed toxic chemicals, released 

annually (U.S. Environmental Protection Agency, 2002b). Being listed in the TRI does not 

necessarily mean that a facility has released toxics into the neighborhood. Also, releases that 

occur may not be hazardous to humans, and the quantity of toxics released may not match 

reports. Figure 1 shows the locations of TRI facilities, along with industrial and 

transportation land uses.

Objective Measures of Air Pollution

The pollutants considered here are 2 of the 6 “criteria air pollutants” for which the Clean Air 

Act requires the EPA to set standards, and the three categories of health risks are from air 

toxics. Measures of estimated health risks (of cancer, respiratory disease, and neurological 

disorder) come from the 2002 National Air Toxics Assessment (U.S. Environmental 

Protection Agency, 2002a). These measures are estimated based on reported toxic releases 

by facilities in the National Emissions Inventory; they are also based on detailed analyses of 

literature on the diverse health risks of each toxic, rather than on observed health outcomes.

All three forms of estimated health risks are elevated in the downtown area, while the risks 

of respiratory disease and cancer trace the patterns of Chicago’s main highways, and 

neurological and cancer risks are raised near the East Side. Measures of ambient particulate 

matter less than 10 micrometers in diameter and ambient daily ozone means (10 am-6 pm) 

from the EPA’s Air Quality System were obtained from RAND at the tract level (Escarce, 

Lurie, & Jewell, 2011). Because of the limitations involved in modeling air pollution, the 

EPA (U.S. Environmental Protection Agency, 2011) cautions that at small scales such as the 

tract level, the data are estimates modeled with imperfect measures and methods; 

nevertheless, the data are widely used in research and are the best available for this time 

period. Both NATA and RAND provided data at the tract level. The NC-level models’ tract 

data is aggregated to the NC level in proportion to the land area of the tract.

Analytical Plan

This paper has two aims: (1) to assess the relationship between perceived air quality and five 

commonly used objective measures (cancer risk, neurological risk, respiratory risk, 

particulate matter (PM10), and ozone), and (2) to build on Sampson and Raudenbush’s 

(2004) neighborhood stigma framework and the literature on environmental justice by 

investigating neighborhood correlates of perception of air quality; this includes social 

features suggested by the neighborhood stigma framework when adjusted for built features 

that may visually cue pollution.
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To assess the association of stigmatized neighborhood social composition with air quality 

perception, multivariate ordered logit models are used. The ordered logit model assumes that 

a continuous latent variable underlies the response categories, but also that the distances 

between the categories are unknown. Three types of models are used in accordance with 

methods commonly employed in modeling urban neighborhoods: (A) an unclustered 

individual-level model, (B) a “within-neighborhood” model, and (C) multilevel models 

nesting respondents within neighborhood clusters. Because this is a representative sample, 

analyses are weighted to represent the adult population of Chicago in the 2000 Census. The 

single-level model (models 1 in Table 3) used the ologit model (Long & Freese, 2006) in 

Stata, version 13 (StataCorp, 2013), with standard errors not adjusted for the clustering of 

individuals within neighborhoods. The multilevel models were estimated using the 

GLLAMM routine in Stata with an ologit link (Rabe-Hesketh & Skrondal, 2012).

To assess the associations of pollution and built-environment proxy measures with perceived 

air quality, and to evaluate whether neighborhood stigma plays a role in the perception of air 

quality, multivariate statistical models are employed. The first model (model 1 in Table 3) 

estimates individual-level disparities in air quality perception, focusing on differences across 

groups defined by race/ethnicity, gender, immigrant status, education, and income. The 

extent to which disparities in perceived air quality are attributable to differences in 

residential locations between groups can be assessed by comparing models 1 and 2. Model 2 

reports estimates that adjust for neighborhood context using a multilevel model with 

neighborhood random effects (in which each covariate is centered around its neighborhood 

mean and no neighborhood covariates are included) so that the coefficients represent 

“within-neighborhood” estimates of individual-level disparities in perception of air quality. 

This approach is similar to adding a dummy variable for each neighborhood but avoids the 

severe bias that may occur in non-linear fixed effect models with many strata (Breslow & 

Day, 1980; Cox & Hinkley, 1974; Morenoff et al., 2008).

Models 3–5 separately estimate effects of social, built, and pollution environments, while 

model 6 brings these domains together in a single model. These models provide signals 

about the underlying sources of respondents’ environmental perceptions. If respondents have 

scientifically informed knowledge of local pollution levels, their reports will be closely 

related to objective pollution levels. If objective perception of air quality is driven primarily 

by domain-specific visual cues in the neighborhood, built environment pollution proxies will 

closely predict perceptions. However, if neighborhood stigma is the overriding factor in 

perception, not only will respondents’ reports be closely linked with stigmatized social 

characteristics, but the social context will remain strongly related to perception even as the 

pollution and built proxy measure effects attenuate in the combined model.

Results

Descriptive Results

The majority of respondents reported that the air quality in their neighborhood was excellent 

(11.3%) or good (52.2%), with fewer choosing fair (31.3%) or poor (5.1 %). Summary 

statistics for individual variables are reported in Table 1. The distributions of the contextual 

variables presented in Table 2 are a study in extremes. Put another way, the composition of 
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the 1-km area around a Chicago resident’s home is 33% non-Hispanic Black, 26% Hispanic, 

and 16% poor, but some residents do not live near any Blacks, Hispanics, or poor, while 

others almost exclusively do so. There are also wide ranges in the walkability of the urban 

form and the percent of land that is industrial or transportation-related (0–57%; 0–59%). 

Strikingly, while most residents live near three facilities that may release toxics, one-quarter 

do not live near any, while 3 respondents live within 1 km of 22 such facilities (not shown). 

In bivariate unweighted ANOVA models not shown, pollution levels significantly differ (p < 

0.0001) by report category except for respiratory risk. Respondents reporting worse air 

quality live in areas with lower ozone levels. Differences in pollution levels by air quality 

report are small.

When respondent air quality reports are aggregated1 to the neighborhood cluster level (to 

maintain anonymity) and mapped (Figure 1), reports display substantial spatial clustering, 

with the worst perceived air quality reported in Chicago’s Central, West, and Lake Calhoun 

areas. Visual inspection suggests that perceptions of air quality are related to industrial land 

use, and to a lesser extent, highways and railways. The NC-level intraclass correlation2 

(ICC) of the four-category air quality measure is 0.154 in the CCAHS, indicating that 

neighbors generally agree somewhat on air quality. To assess how geographically similar air 

quality perception is with other familiar measures studied in a neighborhood context, 

consider that the univariate ICC for air quality is roughly of the same magnitude as the ICC 

for social cohesion (0.14) in the same dataset, and much larger than for individual-level 

health measures (i.e. systolic blood pressure, 0.042; diabetes diagnosis, 0.032) (King, 

2012a), but smaller than for perceived disorder (0.36) (King & Ogle, 2014).

Figure 2 gives standardized levels of pollution by four quartiles of race/ethnic composition 

for non-Hispanic Blacks, non-Hispanic Whites, and Hispanics. Here the measures have been 

standardized, giving them a mean of 0 and standard deviation of 1 so that they can be 

compared with each other; they are interpretable only within the Chicago context. Across 

four quartiles of race/ethnic composition, differences in pollution levels are less than 0.6 SD. 

To some extent, cancer, neurological, and respiratory risks track together, separately from 

ozone and particulate matter.

Social Disparities in Perceived Air Quality

The results in model 1 of Table 3 are given as ordered log-odds (logits). Blacks and 

Hispanics report worse air quality than Whites do. Sociodemographic covariates are not 

shown in the table and remain relatively constant across individual-level models. 

Specifically, those with more education (12 years β=−.37 and 13+ years β= −.55 vs. <12 

years, p <.001) report better air quality. Income, age, and immigrant status do not appear to 

be closely linked with perceptions of air quality, although respondents over age 70 report 

better air quality (vs. 18–29 years β=−.58, p<.005). Most prior studies have represented age 

1The aggregated measures are constructed using HLM software, version 6, and are the neighborhood level residuals when controlling 
for the standard demographic variables used in model 1, using empirical Bayes estimation (Mujahid, Diez Roux, Morenoff, & 
Raghunathan, 2007).
2The intraclass correlation for ordinal logit models is calculated as τ/(τ + 3.29), where τ is the variance of the random intercepts 
(Skrondal, A. and S. Rabe-Hesketh. 2004. Generalized Latent Variable Modeling: Multilevel, Longitudinal, and Structural Equation 
Models. CRC Press.)
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with a linear term that makes interpretation difficult, but perceived seriousness of 

neighborhood environmental problems may be lower at older ages (Mohai & Bryant, 1998). 

Women report worse air quality than men do (β=.23, p<.005), consistent with prior research 

in which women typically report more concern for the environment (Mohai, 1997).

Model 2 shows “within-neighborhood” estimates of social disparities, calculated by 

centering covariates around their group means and including neighborhood effects in a 

multilevel model with no neighborhood covariates. This approach is preferable (Breslow & 

Day, 1980) to including fixed effects for every neighborhood, given the large number of 

neighborhoods. Within neighborhoods, non-Hispanics of other races report marginally better 

air quality, while Blacks and Hispanics do not differ from Whites. In subsequent models, 

Blacks report significantly worse air quality than Whites when built environment or 

pollution measures are included in the model, but not when neighborhood social 

characteristics are included in the model. This pattern suggests that while racial/ethnic and 

social groups have different perceptions of the air quality in their neighborhoods, this is 

apparently due mainly to the different neighborhoods in which they live, with social 

conditions playing a key role in perceptions of air quality.

Objective Pollution and Built Environment Pollution Proxies

Models 3–6 present multilevel models of three sets of contextual features on perceived air 

quality when taking into account individual sociodemographics. The coefficient indicates 

the expected change in the air quality report (e.g. “Excellent”=1, “Poor”=4) for a one-

standard-deviation increase in the neighborhood predictor. Because contextual measures 

were standardized, the magnitude of the effect sizes can be directly compared. Four 

stigmatized contextual characteristics (concentration of non-Hispanic Blacks ((β=.31, p<.

05), and of Hispanics (β=.27, p<.01), proportion of families in poverty (β=.31, p<.001), and 

objective physical disorder (β=.15, p<.05) were significantly associated with worse air 

quality reports in model 3. When pollution-related features of the built environment were 

considered in model 4, only transportation land use proportion (β=.16, p<.05) was associated 

with worse air quality perception. Associations of objective pollution measures with 

perceived air quality are presented in model 5. Particulate matter is highly associated with 

perceived worse air quality (β=.24, p<.001), as were cancer (β=.13, p<.01) and respiratory 

risk (β=.15, p<.05), but ozone was inversely associated with worse air quality (β=−.22, p<.

001).

When social, built, and pollution contextual measures are considered together in model 6, 

the associations of objective pollution measures with perceived air quality are attenuated. 

Meanwhile, the social environment coefficients change little. Transportation land use and 

particulate matter (which is associated with vehicle emissions) remain predictive of 

perceived worse air quality, consistent with a role for sensory clues in environmental 

perception. However, social cues emerge as the key predictors of air quality perception even 

after adjustment for extensive pollution and built environment correlates, a finding that is 

consistent with a neighborhood stigma interpretation.

To evaluate whether results are influenced by the specification of neighborhood, in models 

not shown, models 3–6 were repeated in a single-level framework with contextual features 
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measured at 1 km from the respondent and pollution at the tract level. The main pattern of 

results is concordant between the individual and multilevel models. Physical disorder is not 

significantly predictive of worse air quality in the single-level models, while walkable urban 

form is. Meanwhile, neurological and cancer risks are also significant in the full multilevel 

model but not in the full individual model; multilevel models with NCs as neighborhoods 

show stronger associations with objective pollution measures.

Sensitivity analyses did not reveal excessive multicollinearity or substantive outliers. In 

models (not shown) that were stratified by or interacted with respondent race/ethnicity, the 

association of contextual social composition is strongest among Black respondents. 

However, stratified models attenuate sample size, and Chicago’s segregation means that 

most respondents live in co-ethnic majority neighborhoods, further complicating inference.

Discussion

Contemporary research on environmental justice and residential mobility assumes that 

neighborhood residents consider environmental quality in decision-making, but the literature 

rarely discusses cognitive nuances of risk perception development. The results here show 

that perceptions of air quality do track somewhat with objective measures of air quality, 

especially particulate matter (but are inversely related to ozone in some models), as well as 

transportation land use. However, residing near people who have stigmatized social 

characteristics very consistently predicts worse air quality reports even after adjustment for 

objective measures of pollution and potential built environment cues of air quality. Indeed, 

the models that include social composition but not built environment or pollution predictors 

have the best model fit (assessed by AIC). Social composition, the built environment, and 

objective pollution are intricately intertwined. The results are consistent with the 

neighborhood stigma theory, even though air quality is not a construct for which local 

residents are likely to be exclusively blamed.

This insight suggests a minor modification or clarification of the neighborhood stigma 

argument. Elevated reports of crime and disorder in the neighborhood stigma literature have 

previously been interpreted as evidence of cognitive bias by respondents who 

subconsciously assume that minorities they see in their area will produce crime and disorder. 

Air pollution, however, poses an interesting test case in that air pollution is not assumed to 

be caused by minorities but rather inflicted on them. If respondents report worse air quality 

in areas with high concentrations of Blacks (even though air quality is not worse in those 

locations according to measures derived scientifically without reference to race-linked 

phenomena), this will indicate racial stigmatization of the place. However, in this revised 

model, neighborhood reputation is viewed as an unobserved latent variable that, in turn, 

respondents use to impute the unknown neighborhood domain-specific characteristic (e.g. 

air pollution, disorder, or crime). They do not directly use racial composition in imputing air 

quality.

Rather than being a simple bias against a population’s social identity, neighborhood stigma 

is likely the present state of a complex evolving historical process in which specific places 

have spatially and temporally lagged reputations. These reputations are shared or negotiated 
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by residents and outsiders, and are likely to be informed somewhat by prior objective reality. 

To some extent, place reputations may be domain-specific (e.g. “a crime-ridden area”). This 

framework suggests that once a place acquires a negative reputation (e.g. “a bad 

neighborhood”), respondents will tend to rely heavily on that evaluation when inferring 

neighborhood characteristics, particularly in the absence of domain-specific information or 

experience. Present social composition heavily informs place reputation, but along 

historically contingent pathways. In some places, notably Chicago, place reputation appears 

to be dependent on the racial/ethnic phenotype of people visible in those areas, while in 

metropolitan areas with dissimilar ethnoracial trajectories or neighborhoods outside the U.S., 

material resources (Franzini, Caughy, Nettles, & O’Campo, 2008) or other considerations 

may be more salient.

This modification of the neighborhood stigma framework proposes that, rather than 

residents keeping careful track of individual domains of neighborhood quality, they appear 

to calculate a latent variable generalization about place reputation. When asked about their 

neighborhoods, respondents then may impute their domain-specific response based on a 

combination of place reputation and available domain-specific information. Domain-specific 

information may have come from the respondent’s personal observation and conversational 

partners, or might have been informed by trusted authorities such as the neighborhood 

watch, police, public health or school officials, community activists, grassroots 

environmental movements, the media, academics, congregations, or other community 

educators. Recently, objective community measures have become increasingly available 

online, which may result in better-informed respondents over time. Online neighborhood 

pollution and crime data might also increase social disparities in the relationship between 

publicly available objective measures and respondent perceptions because only some 

members of the public have access to Internet resources or seek them out.

The idea that racial/ethnic composition influences domain-specific perception indirectly 

through place reputation also explains why studies (Quillian & Pager, 2001; Sampson & 

Raudenbush, 2004) find that racial composition drives neighborhood perception for all 

racial/ethnic groups. Because the stigma is shared rather than individual, personal 

characteristics such as racial attitudes only partially filter the influence of neighborhood 

reputation on an individual’s perceptions. Likewise, the finding by Franzini and colleagues 

(2008) that stereotypes about minorities may not always be the key correlate of place-based 

cognitive bias suggests contextual variation in the sources of neighborhood stigma, yet 

reinforces that such stigma can exist even when racial motivations are not primary.

The study has several limitations. While the sample represents adults in Chicago in 2001–

03, changes in both data collection methods and methods by which the public can access 

environmental information may mean results would differ today. Results might vary across 

the country, in highly polluted cities globally, in rural areas, and among populations facing 

particular environmental and social challenges. Moreover, respondents were asked a single 

question at one point in time, so it is unknown whether their perceptions change to adjust to 

daily or seasonal fluctuations, to reflect current news cycles, or with mood. It is not clear 

how externally valid this survey response might be; responses may not reflect behaviors. 

Likewise, measures of local variation in air quality are coarse, with many researchers feeling 
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that more air quality monitors are needed to improve measurement in studies like this. 

Coarse measures may be particularly problematic if respondents have differential likelihood 

of living near emissions sources. However, finer measures might influence individual-level 

results more than neighborhood coefficients. Meanwhile, we have positioned respondents at 

their home addresses even though people are known to spend much of their time outside the 

residential environment, and ideas of what constitutes a “neighborhood” vary. Thus, issues 

of measurement may complicate the interpretation of findings. Future data collection should 

report on a broader range of environmental perceptions and attitudes simultaneously, and 

qualitative research on environmental risk perception can offer a lot. In addition, the use of 

wearable personal sensors as they become available may greatly facilitate population-based 

pollution research (King, 2014).

These results have clear implications for the political discourse on environmental quality, as 

well as informing the discussion of how perceived and objective measures of places may 

differentially relate to individual well-being. First, while population groups do not 

considerably differ in their perceptions of air quality when in the same places, social groups 

are differentially exposed to neighborhood conditions which lead to their concern about air 

quality. The finding that even within a large city that heavily relies on manufacturing and 

transportation, 11.3% of Chicago residents felt comfortable reporting their air quality as 

“excellent,” suggests the difficulty of persuading affluent members of the public and key 

stakeholders to be concerned about air pollution.

A second implication of these results is that although respondents’ perceptions do match up 

to some extent with objective measures, available objective measures actually line up rather 

poorly with the general public’s perceptions of their own risks. It is possible that vehicle 

exhaust is particularly noticeable to respondents, given the significant associations of worse 

air quality self-reports with transportation land use and particulate matter air pollution. Some 

of the earlier environmental justice literature proxied pollution exposure by proximity to 

TRI facilities, but in Chicago, TRI facility density near the home was not an especially 

salient correlate of residents’ perceptions of air quality. Residents may not be particularly 

aware which facilities are more likely to release toxics, but indeed industrial land use was 

not particularly salient to air quality reports, either. This finding suggests that respondents 

may not be aware of air pollution risk from industrial emissions. The need to consider which 

kinds of air quality can be perceived is particularly salient in studies of how pollution 

influences residential mobility.

The complexity of the findings here aligns with prior hedonic pricing models of air quality. 

Studies of air quality often have “change of support” problems, in which air quality and 

other variables of interest are measured at differing spatial scales (Anselin & Gallo, 2006) 

due to the irregular locations of air quality monitors. Estimates of willingness to pay for air 

quality in models of home prices sometimes find non-significant or negative values for air 

quality, which may be due to methodological challenges or (more likely) because 

unmeasured characteristics that are positively correlated with pollution drive housing 

demand (Kim, Cho, Lambert, & Roberts, 2010). The findings in hedonic pricing models 

may also result from buyers’ limited awareness of small-scale variation in air quality. 

Considered in light of this background, the present finding that higher ozone levels are 
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associated with better air quality reports must be interpreted cautiously. Given that higher 

ozone levels in Chicago occurred on the outskirts of the city, where single-family housing is 

more common and neighborhoods are more affluent, the sign of the association with ozone 

likely is consistent with the stigma theory: “better” (single-family home neighborhoods) 

may be viewed as better in individual domains of neighborhood quality even in the presence 

of small deficits according to the objective measure of ozone.

Quillian and Pager (2001) were concerned that one finding in particular boded poorly for 

racial integration, specifically the finding that the influence of racial composition on 

perceptions of crime was larger than that of real crime rates. If neighborhood stigma is not 

precisely driven by implicit bias due to racial composition, but rather is a result of a shared 

bias about a place that only correlates highly with racial composition, this finding may be a 

hopeful one. It suggests that if community opinion leaders work to spread more objective 

domain-specific knowledge and promote a more dynamic and nuanced view of 

neighborhood quality, they may help residents and outsiders to more accurately understand 

where objective challenges exist-and where they do not.
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Figure 1. Maps of Perceived Air Quality and Potential Pollution Sources
Left: Maps of Quintiles of Neighborhood Aggregated Perceived Air Quality, Empirical 

Bayes Estimates of NC-level Residuals Adjusted for Sociodemographics, CCAHS (343 

Neighborhoods)

Right: Industrial and Transportation Land Uses (2001) in Chicago, Shown with Toxic 

Release Inventory Industrial Facilities within 4 KM of Chicago (2002)
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Figure 2. Pollution Levels by Tract Racial/Ethnic Composition (n=854)
To some extent, cancer, neurological, and respiratory risks track together, separately from 

ozone and particulate matter. Across four quartiles of race/ethnic composition, differences in 

pollution levels are less than 0.6 SD.
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