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Over the last ten to fifteen years, an expanding body of research has sought to 

ascertain whether environmental hazards are distributed equitably according to race and 

income. While much attention has been paid to the relative ability of each of these 

variables to predict increased hazard levels, little attention has been paid to the forces 

giving rise to environmental inequality. This dissertation fills this gap by examining the 

forces giving rise to the current distribution of industrial pollution in the Detroit 

metropolitan area. The dissertation addresses three basic questions. First, is there a 

positive association between manufacturing facility presence and race in the Detroit area? 

In other words, are blacks more likely than whites to live near potentially hazardous 

manufacturing facilities? Second, has the distribution of whites and blacks around 

regional manufacturing facilities changed over time? Third, since it turns out that there is 

a positive association between facility presence and race in Detroit, why is this the case? 

Is the racially inequitable distribution of manufacturing facilities in Detroit due to a) 

differences in black/white income levels, b) racist siting practices, or c) the biased 

operation of institutional arenas such as the housing market? It turns out that the racially 

inequitable distribution of manufacturing facilities in the Detroit metropolitan area is not 

the result of black/white income inequality or racist siting practices. Instead, the 

distribution of blacks and whites around the region's manufacturing facilities is shaped 

by residential segregation. Thus, racial status and racism are important determinants of 

environmental stratification in the Detroit metropolitan area. 
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CHAPTER 1: INTRODUCTION 

LNTRODUCTION 

This dissertation examines environmental inequality in Detroit. Environmental 

inequality occurs when one or more social groups are disproportionately burdened by 

environmental hazards such as industrial emissions or hazardous wastes or when access 

to environmental amenities such as hiking trails and parks is not equally distributed 

throughout society. 

Environmental inequality is a relatively new concept that gained national attention 

in the late 1980s and early 1990s due to the efforts of grassroots environmental justice 

activists and professional researchers. Calling into question the mainstream 

environmental movement's assumption that environmental degradation is shared equally 

by all, environmental justice activists and researchers argued that poor, working class, 

and people of color communities are disproportionately burdened by environmental 

hazards; that mainstream environmental organizations have ignored environmental 

problems in these communities; and that federal, state, and local governments have been 

slow to address these communities' environmental concerns (Downey, 1994). 

These assertions have become the subject of a growing body of academic 

research. A particularly contentious debate in this new field has centered on the relative 

importance of race and income in predicting who lives near environmental hazards. The 

debate takes the following form: are non-whites more likely than whites to live near 

environmental hazards, and if so is it because of their raciaJ status or because non-whites 

tend to have lower incomes than whites. While this debate has generated some important 
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insights, it has also been plagued by several critical shortcomings. Three of these will be 

discussed here. First, environmental justice researchers employ different definitions of 

key concepts such as environmental racism and environmental justice, making intelligent, 

scientific dialogue difficult, if not impossible (Downey, 1998). 

The field's preoccupation with the predictive power of race and income has also 

been problematic. Because researchers have focused their attention on the relative 

strength of these two sets of variables in predicting the presence of environmental 

hazards at a single point in time, they have spent very little time studying the historical 

processes that give rise to the environmental hazard distributions they have uncovered. If 

interest in environmental justice is motivated by a desire to overcome inequality, we must 

move beyond sterile debates over which variable best predicts the environmental hazard 

presence and undertake studies designed to determine the factors and processes that result 

in specific environmental hazard distributions. Finally, environmental justice research is 

not theoretically grounded. For example, it is rarely noted that the debate over the 

predictive power of race and income echoes a broader sociological disagreement over the 

continuing significance of race 'in the modem industrial period' (Wilson, 1978: 150). 

This dissertation attempts to overcome problems in prior environmental justice 

research and to contribute to the debate over the continuing significance of race by 

examining the social distribution of Detroit metropolitan area manufacturing facilities 

from 1900 to 1990*. My main goal in conducting this examination is to address two basic 

questions. First, is there a positive association between manufacturing facility presence 

' I use the term "social distribution of Detroit metropolitan area manufacturing facilities' to refer to the 
distribution of social groups around the region's manufacturing facilities. 
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and race in the Detroit area? In other words, are blacks more likely than whites to live 

near potentially hazardous manufacturing facilities? And second, since it turns out that 

there is a positive association between facility presence and race in Detroit, why is this 

the case? Is the racially inequitable distribution of manufacturing facilities in Detroit the 

result of black/white income inequality, racist siting practices, or the biased operation of 

institutional arenas such as the housing market? 

These questions are important both sociologically and from a public policy 

perspective. Sociologically, they cut right to the heart of current debates concerning the 

relative importance of racial status and class in shaping racial inequality. These debates 

arose in large part in response to Wilson's (1978) argument that the significance of race 

has declined dramatically since World War II. According to Wilson, prior to World War 

n there was little differentiation among blacks in the labor market. Thus, racial status 

played an important role in determining blacks' life chances and experiences at that time. 

Since then, however, labor market discrimination has decreased, and black occupational 

differentiation has increased, so much so, Wilson argues, that blacks' life chances and 

experiences now depend much more on their class position than their racial status. 

Thus, according to Wilson, racial inequality and black poverty are no longer the 

products or racism. Instead, blacks' life-chances are determined primarily by occupation 

and income. Wilson's argument has been challenged on many fronts, but the most 

important critique or Wilson's thesis is probably that put forth by Massey and Denton 

(1993). Massey and Denton argue that residential segregation concentrates urban black 

poverty into a small number of black neighborhoods, making the effects of poverty worse 
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for poor blacks than for poor whites. Massey and Denton also highlight the manner in 

which racism in the housing market affects the operation of the labor market through its 

impact on residential location, social networks, neighborhood institutions, and 

educational opportunities. 

Their argument differs fundamentally from Wilson's argument in two ways. First, 

Massey and Denton argue that racism and racial status continue to play a decisive role in 

shaping racial inequality. Second, they argue that racial discrimination in the housing 

market leads to racially biased labor market outcomes, even in the absence of 

intentionally discriminatory labor market practices. In many respects, then, the debate 

between Wilson and his critics revolves around two issues. First, is racial inequality 

caused by racial discrimination or is it merely a byproduct of class inequality. And 

second, does racial inequality in specific institutional arenas arise from intentionally 

racist acts in those arenas or from the racially biased operation of other institutions. 

Although environmental inequality researchers have paid little, if any, attention to 

this debate, the study of environmental inequality provides us with the opportunity to 

address these sociological questions using a new indicator of social inequality, proximity 

to environmental hazards. The study of environmental inequality also allows sociologists 

to introduce sociological thinking to a field of study with important public policy and 

health ramifications. 

Each year U.S. manufacturing facilities emit well over 2 V2 billion pounds of toxic 

chemicals into the environment, and transfer an additional 3 billion pounds of toxic 

chemicals to hazardous waste sites. Given the extreme health hazard posed by these toxic 
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chemicals, it is crucial that we find out who lives near polluting manufacturing facilities 

and why they live near these facilities. 

As noted above, environmental justice activists and researchers argue that the 

poor, the working class, and people of color are more likely than whites and wealthier 

individuals to live near environmental hazards. But is this environmental justice claim 

valid? While virtually all studies of environmental inequality have found environmental 

hazards to be distributed inequitably according to income, a significant minority of 

studies have found no racial bias in the distribution of environmental hazards (see section 

three), despite the expectation held by many researchers that environmental racial 

inequality is a pervasive and serious problem. The obvious question we must ask is why 

is this the case? Why have some environmental justice studies uncovered evidence of 

racial inequality while others have not? 

One possible explanation for this is methodological. For example, different 

researchers have used different comparison populations without acknowledging that they 

have done so; and this actually has led researchers to come up with contradictory results 

(Mohai, 1995; Downey, 1998). Another possibility is that the variables environmental 

justice researchers use are poorly constructed. Perhaps our findings would be more 

consistent if we used more spatially precise variables. 

A third possibility, of course, is that the contradictory findings are valid. For 

example, environmental inequality may vary according to region and environmental 

hazard such that environmental racial inequality exists in some regions and for some 

hazards but not in other regions for other hazards. Moreover, it may be the case that the 
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expectation of pervasive racial inequality held by many environmental justice researchers 

is based on faulty theorizing. For example, despite the fact that many environmental 

justice researchers study manufacturing facility pollution, few, if any, ever discuss 

deindustrialization or class conflict, factors that are likely to play an important role in 

producing environmental inequality. 

Given these considerations, this dissertation attempts to improve on past research 

by a) constructing facility presence indicators that are more precise than those typically 

used by environmental inequality researchers, b) placing environmental inequality 

research within a broader theoretical framework, and c) clearly specifying and testing 

alternative models of the environmental hazard distribution formation process". In 

accomplishing these tasks, the dissertation makes a significant contribution to 

environmental inequality research, in part by placing the study of environmental 

inequality within the larger rubric of stratification research. 

WHY DETROIT? 

Detroit was chosen for several reasons. Because of the dissertation's historical 

focus I needed to pick a city and region that has a long history of industrial activity and is 

currently one of the nation's worst industrial polluters. Detroit meets both of these 

requirements. It has been an important center of U.S. manufacturing since the early 1900s 

and in 1989 the county in which it is located ranked 17''' among all U.S. counties in toxic 

releases and transfers from manufacturing facilities (EPA, 1991). 

* I have addressed the issue of proper comparison populations in Downey (1998). 
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Detroit's racial composition was also a factor in its selection. Detroit currently 

houses a highly segregated and predominantly black population. However, in 1940, only 

9.2% of the cities' residents were black; and as recently as 1970 its population was still 

55.5% white. This dramatic demographic shift allows me to examine the effect large-

scale racial succession has on the distribution of blacks and whites around manufacturing 

facilities and more importantly, the effect facility presence has on neighborhood racial 

succession. 

Unlike several other major U.S. cities, the vast majority of Detroit's residents are 

either black or white. While Detroit's biracial character might seem like a drawback, this 

dissertation is the first effort I know of to test alternative models of the environmental 

hazard distribution formation process. As such, I did not want to complicate matters by 

choosing a city for which I would have to track the spatial patterning and inter-group 

relations of multiple racial and ethnic groups. 

Finally, this dissertation required extensive data entry and map-making. While I 

wanted to examine a relatively large metropolitan area, the data entry and mapping 

requirements placed extremely large cities such as Los Angeles and New York beyond 

the scope of a dissertation project. For a variety of reasons, then, Detroit established itself 

as the best site for my research. Clearly, conclusions drawn from any case study are 

limited due to the very nature of the case study. Thus, at some point it will be necessary 

to complement this research with studies of other metropolitan areas. 
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PROBLEMS IN THE HELD 

As noted above, much environmental justice research has focused on whether a 

neighborhood's racial characteristics or income level are more important in predicting the 

presence of polluting facilities, or the concentration and toxicity of pollution to which 

residents are exposed (for this debate see Bullard and Wright, I987a,b; Mohai and 

Bryant, 1992; Satchell, 1992; Rees, 1992; Weisskopf, 1992; and Social Science 

Quarterly, 1996). Several studies have measured the strength of these two sets of 

variables in predicting community exposure to environmental hazards but results and 

conclusions have varied widely (Goldman and Fitton, 1994; Yandle and Burton, 1996; 

Pollock and Vittas, 1995; Glickman, 1994; Perlin et al., 1995; Zimmerman, 1993; 

Adeola, 1994; USGAO, 1983; Gelobter, 1992 and 1987; Mohai and Bryant, 1992; Bowen 

et al.. 1995; Downey, 1998). For example, Mohai and Bryant (1992) found race to be a 

better predictor than income of the location of commercial hazardous waste facilities in 

the Detroit area. They also reviewed 15 studies that examined the relationship between 

pollution, income, and race, and concluded that "...in nearly every case the distribution 

of pollution...[was] found to be inequitable by income. And with only one exception...by 

race" (Mohai and Bryant, 1992: 167). However, in six of the nine studies where income 

and race could be analyzed together, "...race [was] found to be more strongly related to 

the incidence of pollution" (Mohai and Bryant, 1992: 167). Goldman (1994) was also 

able to compare the predictive power of race and income. Reviewing 64 studies, 

Goldman found race to be more important than income in 22 of the 30 studies where such 

a comparison was possible. On the other hand, in three of the nine studies Mohai and 
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Bryant compared, and eight of the 30 studies Goldman compared, race was not more 

important than income. 

Bowen et al. (1995) found the racial characteristics of Ohio counties to be a better 

predictor than income of Toxic Release Inventory emissions at the state level. However, 

when they limited their analysis to Cuyahoga County census tracts, race was no longer 

significantly related to emissions. Similarly, when using census tracts as their unit of 

analysis, Anderton et al. (1994b) found no racial bias in the distribution of hazardous 

waste sites. The distribution of hazardous waste sites was racially inequitable, however, 

when they used a larger unit of analysis. Arguing that census tracts are a better unit of 

analysis than larger geographical areas, Bowen et al. and Anderton et al. both conclude 

that their findings are inconsistent with an environmental discrimination thesis. 

Although we have learned much from the studies cited above, the field's 

preoccupation with determining the predictive power of race and income has been 

unfortunate in several respects. Because they have focused so much attention on 

prediction, researchers have failed to clearly specify and test causal models of 

environmental inequality. Researchers have also paid insufficient attention to the fact that 

the concepts they use are defined differently by different researchers. This is an important 

oversight. When researchers hold different definitions of central concepts such as 

environmental racism, environmental discrimination, and environmental inequality they 

are likely to interpret data differently and devise research designs with different 

comparison populations (Downey, 1998). 
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Comparing studies that use different comparison populations can have negative 

consequences if not properly acknowledged. For example, Anderton et al. (1994a) argue 

that their findings contradict those set forth in an important early environmental justice 

study (UCC, 1987) and attribute this to their use of a better unit of analysis. However, 

Mohai (1995) demonstrates that UCC (1987) and Anderton et al. (1994a) obtained 

contradictory results because the two studies did not use the same comparison 

populations. 

Two definitions of environmental racism have been put forth in the literature: an 

intentional definition and an institutional definition^. Been (1994a: 16-17) states: 

If neighborhoods were minority neighborhoods at the time they were selected to host 

LULUs [Locally Undesirable Land Uses], the choice of sites may have been racially 

discriminatory... But, if the neighborhoods were not minority neighborhoods when 

they became LULU hosts, some factor other than discrimination must account for the 

fact that they now are disproportionately populated by minorities. That factor may be 

the dynamics of the housing market...[Moreover, even when]...siting choices ha[ve] 

a disproportionate impact upon African-Americans...[t]his does not necessarily mean 

that the process was discriminatory. Siting decisions may be based upon land prices, 

proximity to sources of waste, transportation networks, or other factors unrelated to 

race or poverty that nevertheless have an incidental, disproportionate effect upon 

people of color or the poor...[emphasis mine]. 

Been's definition suggests that racially inequitable environmental outcomes are 

discriminatory only if inequality arises from racist intent in the siting process itself. The 

implication is that in order to prove the existence of racial environmental discrimination 

^ Proponents of institutional definitions have been more attentive than proponents of intentional defmitions 
to the implications of terminological ambiguity (see Bullard, 1996 and Mohai, 1996). 
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one must uncover evidence of racist intent. Hamilton (1995) calls this a 'pure 

discrimination model' of environmental racism. 

This is not the same definition of environmental racism as that used by scholars 

such as Bryant, Bullard, Mohai and Wright. Bullard (1996: 497) defines environmental 

racism as follows: 

Environmental racism refers to any policy, practice, or directive that differentially 

affects or disadvantages (whether intended or unintended) individuals, groups, or 

communities based on race or color [emphasis in original]. 

Bullard, Wright, Bryant, and Mohai argue that environmental racism arises from 

factors such as racial discrimination in housing markets; the accumulation of 

disadvantages in various institutional settings that result in lower-than-average minority 

incomes; insufficient access to resources, information, and decision makers; and minority 

political powerlessness. 

The difference between Been's definition of environmental racism and that put 

forth by these other scholars is the difference between intentional and institutional 

racism. Proponents of 'institutional racism models' do not attempt to explain racially 

inequitable outcomes in terms of racist intent. They argue, instead, that the normal 

operation of important social institutions such as the housing market often leads to 

racially inequitable outcomes in other institutional arenas. Therefore, a racially biased 

distribution of any environmental hazard is evidence, in and of itself, of environmental 

racial inequality. Unlike Been, advocates of institutional models also argue that race. 
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income, class, and poverty are not incidentally related to factors associated with siting 

decisions and with post-siting demographic changes. 

The institutionally based environmental justice literature indicates that 

environmental racial inequality exists when a) people of color are impacted by 

environmental hazards to a greater extent, proportionately, than non-Hispanic whites, or 

b) when impacted communities have greater percentages of minorities than non-impacted 

communities. Thus, evidence of disparate impact often depends upon the comparison of 

impacted and non-impacted communities over large geographic areas. While such a 

position is not logically inconsistent with intentional deflnitions of environmental racism, 

intentional definitions do not require researchers to make such comparisons. However, 

from an institutional perspective, basing analyses of race, ethnicity, income, class, and 

pollution solely upon impacted regions will lead researchers to ignore the following 

crucial question: how do communities impacted by environmental hazards compare to the 

population at large? This difference in perspective is not insignificant. Different 

assumptions about proper comparison populations led Downey (1998) and Bowen et al. 

(1995) to draw opposite conclusions concerning the degree to which a single set of 

findings was consistent with an environmental discrimination thesis. 

Insufficient attention to the importance of definitional clarity has not only affected 

data interpretation and research design, it also has allowed researchers to uncritically 

adopt statistical approaches to data analysis. Because the central problem in 

environmental justice research has been to test the relative predictive strength of race and 

income, regression analysis has been the primary tool used by researchers. The standard 
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methodological approach is based on the idea that it must be possible to predict the 

presence of environmental hazards based on race, and that race must be more strongly 

correlated with environmental hazard presence than any other factor. 

However, institutional models of environmental inequality expect race, income, 

and factors associated with siting decisions and post-siting demographic changes to be 

correlated with each other. But if income and race are highly correlated with each other, 

regression models may have difficulty separating out the effects of each and may not, 

therefore, be useful tools for discovering whether environmental racial inequality exists. 

Using regression analysis to determine whether environmental racial inequality exists is 

also called into question by the institutional model's focus on racially inequitable 

outcomes as the standard of proof for making claims about the existence of racial 

inequality. From an institutional perspective, then, simple correlations are sufficient for 

determining whether or not social groups are equitably distributed around environmental 

hazards. Correlations do not allow us to determine why specific groups are 

disproportionately burdened by environmental hazards, but they can and should be used 

to determine which groups are so burdened. 

A final problem facing environmental justice researchers is that their work is 

insufficiently grounded in sociological theories of race and class. In the next section I 

situate environmental justice research in this larger theoretical framework. 
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RACE, CLASS, AND LNDUSTRIAL INVESTMENT 

Earlier in the chapter, I noted that environmental inequality researchers have 

ignored sociological debates over the relative importance of race and class. I also noted 

that these researchers rarely discuss deindustrialization or class conflict. In this section, I 

place environmental inequality research within a broader theoretical framework that takes 

deindustrialization, class conflict, and sociological debates over the relative importance 

of race and class seriously. 

The Declining Significance of Race 

Wilson's (1978) declaration that the significance of race has declined since World 

War n is based on his historical analysis of the importance of racial controls in the labor 

market. His central argument is that prior to World War II there was little differentiation 

among blacks in the labor market. Since then, however, labor market discrimination has 

decreased and occupational differentiation among blacks has increased, so much so that 

blacks' life chances now depend much more on their class position than their racial 

status. The increased residential mobility of middle class blacks since the Civil Rights era 

has reinforced the salience of class by allowing middle class blacks to flee urban ghettos, 

thereby isolating poor blacks. 

Wilson's argument is problematic, both empirically and theoretically. 

Theoretically, Wilson makes an unwarranted leap from an analysis of labor markets to 

conclusions about blacks' life chances. In making this leap, he assumes that the labor 

market is the only important determinant of a group's life chances and that racial controls 
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in other institutional arenas do not affect the distribution of blacks in the labor market. 

Moreover, occupational differentiation among blacks is not logically inconsistent with 

the possibility that blacks continue to experience racial discrimination in the labor 

market. Barrera (1979), for example, argues that although Spanish-Americans in the 

Southwest can be found in the working class, the petty-bourgeoisie, and the professional-

managerial class, they occupy positions subordinate to Anglos in each of these classes. 

He concludes, therefore, that the life-chances and interests of Spanish-Americans in the 

Southwest are shaped by class and race. 

Empirically, Wilson's thesis has come under considerable attack. For example, 

Waldinger (1996) argues that New York City's labor market is still an ethnic and racial 

battleground in which competition and discrimination continue to determine labor market 

outcomes; and Sugrue (1996) counters Wilson's claim that the isolation of poor blacks is 

a recent phenomenon, pointing out that in Detroit, wealthier blacks have always lived on 

the outskirts of the black ghetto and have always tried to distance themselves spatially 

from their poorer counterparts. Feagin and Sikes (1994) use interviews with middle class 

blacks to counter Wilson's claims that racism does not impact the lives of middle class 

blacks and Collins (1997) argues that black professionals are less secure than their white 

counterparts because a disproportionate number of black professionals are employed in 

jobs that are unlikely to survive the end of affirmative action. These jobs, she argues, 

were created through political pressure and public policy and are, therefore, subject to the 

ebb and flow of race relations and racial politics. 
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The most important critique of Wilson's thesis is probably that put forth by 

Massey and Denton (1993), who document in great detail the extreme and unique degree 

to which blacks historically have been and currently are segregated from whites. They 

argue that in the post-Civil Rights era, residential segregation, combined with high black 

poverty rates, has concentrated poverty in black communities to a much greater extent 

than in white communities. Segregation has also isolated poor, urban blacks from good 

schools, from other social groups, and from social and occupational networks that help 

individuals achieve economic success. And finally, segregation has made it difficult for 

middle class blacks to distance themselves spatially from the poor and the working class 

and prevented many middle class blacks from residing in the same neighborhoods as 

middle class whites. 

In taking this position, Massey and Denton are arguing that racism and racial 

status continue to play a decisive role in shaping racial inequality. But their argument 

also highlights the manner in which racism in the housing market can bias the operation 

of the labor market through its impact on residential location, social networks, 

neighborhood institutions, and educational opportunities. 

Models of institutional racism such as that put forth by Massey and Denton posit 

that institutions do not need written or unwritten racial controls to operate in a racially 

biased manner. This is a point that is missed both by Wilson and by proponents of 

intentional environmental racism. Baron (1969) provides us with a classic formulation of 

institutional racism: 



27 

In order to have a discriminatory effect, criteria, rules, and procedures within any 

single organization may now be much less based on race. The racial distinctions and 

differentiations created in any one institutional area operate as instruments supporting 

the segregation and unequal treatment that take place in the other institutions. An 

organization's procedures can be based upon the outcomes of some other institutional 

operation. These outcomes might not have a racial label but nonetheless have a high 

racial correlation. A few examples: the school system uses the neighborhood-school 

policy which, combined with residential segregation, operates as a surrogate for direct 

segregation; suburbs in creating very restrictive zoning regulations, or urban-renewal 

developments in setting...high rents, can eliminate all but a very few black families 

on the basis of income...If any single institution...maintained its present form of 

operation alone...its efficiency in racial differentiation would greatly diminish 

(Baron, 1969: 144). 

The key difference between institutional racism and intentional racism is the role 

that racism and discrimination play in creating inequitable outcomes. Intentional models 

focus on intentionally racist behavior in specific institutional arenas. Institutional 

accounts focus on the cumulative effect of 'distinctions' made in multiple institutional 

settings. In focusing on multiple institutional settings, institutional accounts make the 

claim that racial inequality in specific institutional arenas can, and often does, arise in the 

absence of discriminatory intent and overt racial controls in these arenas. From an 

institutional perspective, then, environmental racial inequality is likely to be the result of 

distinctions made in institutions such as the housing market and the labor market rather 

than an outcome of intentionally racist siting practices. 
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Spatial Mismatch 

Spatial mismatch theory highlights the manner in which industrial investment 

patterns since World War II have differentially affected black and white workers 

(Kasarda, 1986 and 1985; Darden et al., 1987; Wilson, 1987; Massey and Denton, 1993; 

and Sugrue, 1996). According to spatial mismatch theorists, industrial flight to the 

suburbs and rural areas after World War n hurt black workers more than white workers 

because residential segregation prevented blacks from leaving the central city and 

because blacks relied more heavily on manufacturing employment than did whites. 

But if residential segregation and industrial flight have resulted in a spatial 

mismatch between the location of black neighborhoods and the location of manufacturing 

jobs, it stands to reason that these factors have also created a spatial mismatch between 

black neighborhoods and manufacturing facility pollution. And because patterns of 

industrial investment are shaped in large part by the global and regional distribution of 

wages and taxes, as well as by class conflict over wages and control of the production 

process (Sugrue, 1996; Darden et al., 1987; Kasarda, 1989; Bluestone and Harrison, 

1982), spatial mismatch theory suggests that wages, taxes, class conflict, and residential 

segregation play an important role in shaping the social distribution of manufacturing 

facilities at the regional, national, and global levels. That such factors have not played a 

central role in previous explanations of environmental inequality says much about the 

theoretical sophistication of environmental inequality research. 
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CONCLUSION 

When I began work on this dissertation I planned to focus equal attention on 

hypothesis testing and explanation building. Generating maps and collecting data for the 

dissertation was more difficult and time consuming than I anticipated, however, limiting 

the amount of qualitative evidence I was able to collect and preventing me from gathering 

the same quantitative data for 1940, 1950, and 1960 as I have for 1970, 1980, and 1990. 

My emphasis on generating maps and gathering quantitative data has led me to focus 

more closely in the dissertation on hypothesis testing than on explanation building. 

Although I am disappointed about having to limit the scope of the dissertation, I now see 

it as the first step in a larger project in which explanation building and hypothesis testing 

take equal precedent. 

The dissertation is organized as follows. In chapter two, I discuss my data sources 

and some of the problems I encountered gathering data. In chapter three, I show that 

Detroit metropolitan area manufacturing facilities are distributed inequitably according to 

race and income. In order to do this, I discuss facility presence indicators typically used 

by environmental justice researchers, propose three new facility presence indicators, and 

show that there is a positive correlation between percent black and manufacturing facility 

presence. 

Chapters four, five, and six address the following question: why is the distribution 

of Detroit metropolitan area manufacturing facilities racially inequitable? In order to 

answer this question, I introduce five models of environmental inequality in chapter four 

and test them qualitatively by comparing their predictions to actual patterns of 



30 

demographic change and industrial location in Detroit from 1900 to 1970. These models 

are then tested quantitatively using 1970, 1980, and 1990 data. The quantitative analysis 

is conducted in chapter five. 

In chapter six, I move beyond hypothesis testing in an attempt to develop a 

regionally specific explanation for the rise of environmental inequality in the Detroit 

metropolitan area. The explanation I develop focuses on a variety of factors including 

class conflict, religious affiliation, class position, home ownership, racism, residential 

segregation, and deindustrialization. It is my hope that the development of regional 

explanations, both by myself and others, will eventually provide researchers with 

sufficient material to develop a general, testable, and non-regionally-specific explanation 

of environmental inequality. 
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CHAPTER 2: DATA SOURCES 

INTRODUCTION 

The goal of the analyses in the following chapters is to compare the spatial 

distribution of people, manufacturing facilities, and industrial land use in the Detroit 

metropolitan area with the distributions predicted by the explanatory models discussed in 

chapter four. In order to do this, four types of data are necessary: demographic data, 

facility data, land use data, and maps. Maps are both a data source and a data 

management tool. In addition to providing boundaries, spatial coordinates, and the 

location of features such as railroads and waterways, maps and mapping software allow 

researchers to present data spatially, merge diverse data sets, create variables that cannot 

be created elsewhere, and convert data into forms useful for other software packages. 

Demographic data was gathered from the decennial U.S. census. It was extracted 

from census tapes and cd-rom, entered by hand from hard-copy census volumes, and 

downloaded from the web. 

The Detroit metropolitan area is located in Michigan's southeast comer (figure 

2.1.1). For the purposes of this study, the Detroit metropolitan area is defined as the city 

of Detroit and the cities and townships immediately surrounding Detroit (table 2.1.1, 

figure 2.1.2). 
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Michigan And The Detroit Metropolitan Area 
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-igure 2.1.1: Michigan and the Detroit Metropolitan Area 
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Figure 2.1.2: Detroit Metropolitan Area Cities 
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Table 2.1.1: Detroit Metropolitan Area Cities 

ALLEN PARK HAZEL PARK 
BERKLEY HIGHLAND PARK 
CENTER LINE HUNTINGTON 

WOODS 
DEARBORN LATHRUP 

VILLAGE 
DEARBORN HEIGHTS LINCOLN PARK 
DETROIT MELVINDALE 
EAST DETROIT OAK PARK 
ECORSE REDFORD 

TOWNSHIP 
FERNDALE ROYAL OAK 
GROSSE POINTE RIVER ROUGE 
GROSSE POINTE SOUTHFIELD 
FARMS 
GROSSE POINTE SOUTHGATE 
PARK 
GROSSE POINTE ST. CLAIR SHORES 
SHORES 
GROSSE POINTE WARREN 
WOODS 
HAMTRAMCK WYANDOTTE 
HARPER WOODS 

Neighborhoods are defined as individual census tracts except where census tracts 

had to be merged in order to allow for cross-decade comparisons (tract merging will be 

discussed in more detail below). There is widespread disagreement among scholars 

concerning the proper unit of analysis for environmental justice studies. Anderton et al. 

(1994a, b), Bowen et al. (1995), and Yandle and Burton (1996) argue strongly in favor of 

using census tracts as opposed to larger units of analysis such as ZIP-codes because 

census tracts are designed to contain more homogenous populations than are larger units 

of analysis. Their smaller size is also important if we assume that living closer to 

polluting facilities is less desirable than living further from such facilities. Since we do 
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not know how people are distributed within our units of analysis, smaller units give us 

more confidence that the populations we study live where we think they live. 

Bullard (1996) and Mohai (1995) disagree with the scholars listed above. Bullard 

argues that census tracts do not contain homogenous populations and Mohai, using 

Anderton et al.'s (1994) data, obtains the same results using ZIP-codes as he does using 

census tracts. Nevertheless, I would argue that it is best to use the smallest unit of 

analysis possible. Census tracts may not contain homogenous populations, but they are 

much more likely to do so than ZIP-codes and other relatively large units of analysis. 

And as noted above, smaller units of analysis give us greater confidence that we are 

correctly describing the spatial relationships we are studying. 

Since this study uses census data dating back to 1940, census blocks and block 

groups could not be used as units of analysis. While census blocks and block groups are 

smaller than census tracts, data at the block and block group level are not readily 

available prior to 1980, digitized block and block group maps are only available for 1980 

and 1990, and block-and block group data do not include all the variables used in my 

analyses. Therefore, census tracts were chosen as the unit of analysis. 

FACILM' DATA 

Facility data was obtained from two sources, Michigan Manufacturers Directories 

and the Environmental Protection Agency's (EPA) Toxic Release Inventory (TRI). The 

TRI documents toxic chemical releases from manufacturing facilities into various media 

(i.e. land and water) through different channels (i.e. fugitive and stack air emissions, off-



36 

site transfers). Since 1987, manufacturing firms have been required to report releases and 

transfers of listed chemicals if they have ten or more employees and "...manufacture, 

import, process, or in any other way use any of the toxic chemicals [on the list] in 

amounts greater than [specified] threshold quantities" (EPA, 1989; 3). 

Although the TRI is not an exposure index, it provides individuals, community 

groups, and researchers with the street address and latitude/longitude coordinates of 

manufacturing facilities that meet the Environmental Protection Agency's reporting 

requirements, as well as the quantity (measured in pounds) of toxic releases and transfers 

from these facilities. This valuable data has been used by several scholars to examine 

environmental inequality and other environmental issues (Downey, 1998; Grant and 

Downey, 1995/6; Perlin et al., 1995; Pollock and Vittas, 1995; Bowen et al., 1995; 

Glickman, 1994). Unfortunately, the Environmental Protection Agency did not keep track 

of manufacturing facility emissions before 1987. Therefore, Michigan Manufacturer 

Directories are used to provide facility data for 1970. 1980, and 1990. 1990 Michigan 

Manufacturer Directory data is used because TRI data is not directly comparable to 

Michigan Manufacturer Directory data. 

Michigan Manufacturer Directories have been published since 1937 and list the 

names, addresses, standard industrial classification (SIC) codes, and number of 

employees of manufacturing facilities throughout the state. SIC codes are not available 

prior to the 1970 edition and employee data is only listed when provided by the firm. 

Since these directories do not provide emissions data, employee data is used as a proxy 

for facility size and emissions. 
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In order to test the validity of this indicator, I merged 1990 employee data with 

1992 TRI data for TRI facilities that were located in the study area and fell into the 

industrial sectors examined in this study (see below). I correlated number of employees 

with total releases and transfers using Kendall's rank correlation test. This test was used 

because neither of these variables is normally distributed. The correlation coefficient 

equaled 0.159 with a p-value of 0.0195. Thus, for TRI facilities in the Detroit 

metropolitan area, as the number of facility employees increase, total releases and 

transfers also increase. 

Rather than including every manufacturing facility in the Detroit metropolitan 

area, this study focuses on facilities in four industrial sectors: transportation equipment 

(SIC 37), primary metals (SIC 33), fabricated metal products, except machinery and 

transportation equipment (SIC 34) and chemicals (SIC 28). This was done in part to bring 

data entry down to manageable levels. However, these industries were chosen primarily 

because they are highly polluting and well represented both currently and historically in 

Detroit's industrial economy. In fact, according to Toxic Release Inventory data, these 

were the four most highly polluting industrial sectors in the Detroit metropolitan area in 

1992, responsible for roughly 99% of the region's TRI emissions that year (table 2.2.2). 

In 1989, the chemicals (SIC 28) and primary metals (SIC 33) sectors also emitted 

more pounds of TRI emissions per manufacturing establishment and per manufacturing 

establishment with twenty or more employees than any other sector in the United States 

(table 2.2.2). The transportation industry (SIC 37) ranked fifth among U.S. manufacturing 

sectors and fabricated metals (SIC 34) ranked twelfth. Thus, in 1989, the chemicals. 
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Table 2.2.1: 1992 TRI Releases and Transfers by SIC Code 

RANK SIC Code No. of facilities Total Releases % of Total 
and Transfers Releases 

1 34 39 42,500,805 44.64 
2 33 19 22,545,389 23.68 
3 28 38 22,050,205 23.16 
4 37 15 7,620,932 8.00 
5 29 7 163,052 0.17 
6 32 3 113,449 0.12 
7 35 3 111,240 0.12 
8 20 6 70,981 0.07 
9 26 1 32,918 0.03 
10 30 2 1,572 0.00 
11 24 1 270 0.00 
12 36 1 241 0.00 

Total 135 95,211,054 99.99* 
*TotaI less than 100% due to rounding errors. 

primary metals and transportation sectors were three of the 5 worst TEU polluters in the 

United States. 
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Table 2.2.2: Pounds Of TRJ Emissions Per Manufacturing 
Establishment by SIC (U.S.)* 

RANK SIC TIE** RANK SIC T/EIQ*** 

1 28 228737.8 I 28 544363.2 
2 33 116414.2 2 33 213365.8 
3 26 48823.9 3 29 149907.8 
4 29 48557.7 4 26 1311A.1 
5 37 21734.4 5 37 56984.0 
6 21 13031.8 6 31 32156.2 
7 30 12277.6 7 30 24398.2 
8 31 12187.2 8 36 19048.4 
9 36 8613.5 9 21 18570.3 
10 22 7828.9 10 25 17357.8 
1 I 38 6124.3 11 38 16227.6 
12 34 5692.8 12 34 15342.5 
13 25 5607.3 13 22 14395.9 
14 20 3260.1 14 39 11232.4 
15 32 2921.5 15 32 9788.9 
16 39 2282.7 16 20 7268.0 
17 35 1388.6 17 24 5493.0 
18 24 1056.4 18 35 5326.1 
19 27 931.6 19 27 4788.5 
20 23 89.2 20 23 239.9 
^Establishment data obtained from the U.S. Department of Commerce, Bureau of the Census, 
1996. 1992 Census of Manufactures, Subject Series, General summary, Washington D.C. 
**T/E = (toial TRI releases and transfers per sector)/(number of establishments per sector) 
***T/E20 = (total TRI releases and transfers per sector)/(number of establishments with 20 

or more employees per sector) 

The spatial patterning of 1992 TRI facilities (all industrial sectors included) and 

facilities in the 1970, 1980, and 1990 four sector databases is extremely similar (figures 

2.2.1 and 2.2.2). This patterning also closely resembles the distribution of industrial land 

use in Detroit in 1943 and 1954, suggesting that the facility, land use, and emission 

databases used in this dissertation capture a common phenomenon. 
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1990 Manufacturing Facilities 
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LAND USE DATA 

I originally intended to use Michigan Manufacturer Directory data for each 

decade from 1940 to 1990. This was not possible, however, because I could not produce 

accurate digital (computer) tract maps for 1940, 1950, and 1960. Without digital maps, I 

would have had to locate each manufacturing facility in my data set by hand. Since it 

Miles 
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would have taken several months to locate these 3,000-4,000 facilities by hand, I 

substituted 1943 and 1954 industrial land use data for 1940-1960 Michigan Manufacturer 

Directory data. The land use data was collected by the City of Detroit (City of Detroit, 

1946; City Plan Commission, 1955). The 1943 and 1954 data sets list, for each census 

tract in the city of Detroit, the total number of acres in that tract and the number of acres 

in that tract devoted to specific land uses. In both data sets, industrial land use is defined 

as: 

all land, with or without buildings, where the use normally involves the application 

of labor to materials, the product of which is not normally sold to the ultimate 

consumer on the premises. This is sometimes called processing. This category also 

includes open storage (City Plan Commission, 1955: 13). 

While this data is not directly comparable to my 1970, 1980, and 1990 facility 

location data, it is much better than no data at all. It allows me to extend my analysis back 

to 1940 and to ascertain whether or not Detroit's black ghetto expanded at its edges or 

along the city's industrial corridors in the years prior to 1970. 

PROXIMITY INDICATORS 

In the analysis chapters that follow, facility, employee, and land use data are 

transformed to produce variables such as the number of facilities in a tract and the 

percentage of land in a tract devoted to industrial land use. The facility and employee 

data are also used to create variables that take the location and distribution of 

manufacturing facilities in specific census tracts into account. These facility presence 
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variables are used as proximity indicators. However, proximity indicators are problematic 

in at least two respects. 

First, not all facilities and pollutants are created equally. Some pollutants pose 

greater health and environmental risks than others and different manufacturing facilities 

produce different types and varying quantities of toxic pollutants. However, each of the 

indicators I use assumes that all manufacturing facilities and pollutants are equally 

hazardous"*. For example, when I use the number of facilities and the number of 

employees in a tract as indicators, I am assuming that every tract in my database with 10 

facilities and 100 employees is as environmentally hazardous as every other tract in my 

database with 10 facilities and 100 employees, regardless of the pollutants produced by 

those facilities. Second, the migration patterns of manufacturing facility pollutants cannot 

be determined for any of the data used here. It cannot be concluded, therefore, that people 

who live near a manufacturing facility are affected by pollutants emitted from that 

facility. Nor can it be determined that they experience greater exposure to these pollutants 

than people living further from the site. 

Despite these problems, facility presence is still a valid indicator of environmental 

inequality because blacks and whites in the Detroit metropolitan area are both concerned 

about neighborhood environmental quality. For many years, it was generally believed 

that poor people and people of color were less concerned than whites and wealthier 

individuals about the environment and environmental degradation. The spread of the 

environmental justice movement to many poor, working class, and people of color 

^ All environmental justice researchers use proximity indicators, and the vast majority of environmental 
hazard indicators assume that all facilities and pollutants are created equally. 
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communities and recent research suggest otherwise (Mohai and Bryant, 1998; Caron, 

1989; Jones and Carter, 1994; Mohai, 1990; Taylor, 1989). Using data from the 

University of Michigan's 1990 Detroit Area Study, Mohai and Bryant (1998) found that 

blacks and whites in the Detroit metropolitan area expressed similar concerns and similar 

levels of concern about a wide range of environmental issues. More importantly for my 

purposes, they found that blacks were more concerned than whites about neighborhood 

environmental problems and that concern about neighborhood environmental problems 

increased as individuals' incomes decreased and as their proximity to polluting industrial 

facilities, commercial hazardous waste facilities, and uncontrolled hazardous waste sites 

increased. 

What all this suggests is that regardless of race, Detroit's residents prefer living in 

"clean' environments. It also suggests that they would like to avoid living in the heavily 

polluted, industrial neighborhoods that make up much of their metropolitan area. 

Environmental inequality is not just about exposure to toxic and hazardous pollutants. It 

also concerns access to environmentally desirable neighborhoods. Detroit's residents 

clearly care about their neighborhoods' environmental integrity, and this is especially true 

for those who live near polluting industrial facilities and hazardous waste sites. Thus, 

environmental inequality can be said to exist in the Detroit metropolitan area if some 

groups are able to decrease their proximity to manufacturing facilities, toxic emissions, 

and industrial land uses, while others are not. 
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MAPS 

One of the most challenging aspects of this project was obtaining and creating 

digital maps of the Detroit metropolitan area. This project would not have been possible 

in its current form without mapping software (ESRI ArcView and Arc Info) and digital 

maps. Among other things, mapping software allowed me to locate hundreds of facilities 

on a map, create common boundaries for tract maps from different decades, form a single 

database for demographic and facility data, and create variables I could not have created 

otherwise. 

Obtaining The Maps 

My 1990 map was obtained directly from Wessex, Inc.'s (1992) streets and 

boundaries files. The 1980 map was downloaded from a web site maintained by the 

Consortium for International Earth Science Information Network's (CIESIN) 

Socioeconomic Data and Applications Center (SEDAC). The downloaded map 

boundaries were stored as latitude/longitude coordinates in Boundary ASCII format 

(BNA). Arc Info cannot read BNA files, so the coordinates were converted to MOSS 

format using a program called BNA2MOSS, written by Sol Katz at the U.S. Bureau of 

Land Management. Arc Info's 'mossarc' command was then used to create ARC INFO 

map boundaries. The resulting map boundaries extended into the region's waterways. To 

correct for this the 1980 exterior map boundaries were clipped to match the 1990 map's 

exterior boundaries. 
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The 1970 map was obtained from the Socio-Economic Environmental 

Demographic Information System (SEEDIS). This data archive was originally maintained 

at Lawrence Berkeley National Laboratory (LBNL) but is currently housed at the U.S. 

Census Bureau. Patrick Barabe at the University of Arizona's Center for Applied Spatial 

Analysis (CASA) wrote an ArcView Avenue script that converted the SEEDIS file into a 

format that could be read by ARC INFO and ArcView. Unfortunately, the 1970 map was 

originally created using an unknown projection that differed from that used to create the 

1980 and 1990 maps. Therefore, its boundaries did not correspond with those boundaries 

in the 1980 map that should have remained constant from 1970 to 1980. 

Since I had no information on the projection or datum used to create the 1970 

map, I could not reproject it so that it would conform to the 1980 map. Instead, I used a 

process called rubber sheeting to bring the 1970 map into conformance with the 1980 

map. Rubber sheeting involved a) finding points on the 1970 and 1980 maps that should 

have had the same coordinates but did not, b) drawing a line, or link, from each of the 

points on the 1970 map to its corresponding point on the 1980 map, and c) executing Arc 

Info's 'adjust' command to create a new 1970 map based on these links. While not a 

perfect fit, the boundaries of the 1980 map and the new 1970 map corresponded much 

more closely to each other than did the boundaries of the 1980 map and the original 1970 

map. Rubber sheeting is not a perfect solution. Nevertheless, it was the only process 

available to me to improve the 1970 map. As such, it was a much better solution than 

doing nothing at all. 
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Creating Dual-Decade Maps 

Examining change over time is difficult to do with census data because tract 

boundaries often change from one decade to the next. To overcome this problem, I had to 

create new maps and new data sets that accounted for these changes. This task was made 

simpler by the fact that my regression models examine change from one decade to the 

next rather than change over a series of decades. Nevertheless, many tracts had to be 

merged to create useful longitudinal data. 

The new maps were created by a) maintaining the boundaries of tracts for which 

there were no boundary changes from one decade to the next and b) deleting the 

boundaries separating tracts that needed to be merged. Tract merging was done in such a 

way as to minimize the area of the merged 'super-tracts' tracts, while creating boundaries 

that were comparable from one decade to the next. 

The new data sets were created in a similar fashion. For tracts with unchanged 

boundaries, data was copied directly from the original data sets. For merged tracts, the 

values of variables representing absolute numbers were summed across the merged 

observations. Weighted means were calculated across merged tracts for variables 

representing median values. Marchand notes (1986: 12): 

[T]his is not an elegant solution, and it mixes quite awkwardly two different ty{>es 

of central tendencies; but it is the only solution available and, in practice, the error 

is extremely small, particularly when elementary medians are distributed 

symmetrically. 
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Figure 2.5.1 illustrates the tract merging process. Boundary changes from 1980 to 

1990 prevented me from copying data for these tracts directly to my new 1980/1990 data 

set. Instead, I had to a) find the smallest boundary common to both sets of tracts (the 

merged 1980/1990 super-tract) and b) aggregate my 1980 and 1990 tract data so it would 

correctly characterize the new super-tract. For example, if the 1990 tracts contain SO, 

100, and 120 households respectively, the number of 1990 households in the merged 

super-tract equals 300. If the median household income in the three tracts equals 520,000, 

$30,000 and 540,000 respectively, the 1990 median household income in the super-tract 

equals [(S20.000*80)+($30,000* 100)+(S40,000* 120)]/300. 

i 
j 

Tract Merging 

1980 Tracts 1990 Tracts 

Merged 1980/1990 
Tracts 

Figure 2.5.1: Tract Merging 
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Boundary changes were handled differently for the 1940, 1950, and 1960 data and 

maps. As noted earlier, a lack of information about paper tract maps for these decades 

made it impossible to accurately digitize them. Therefore, data from these decades is 

presented visually using 1970 map boundaries. Instead of deleting boundaries separating 

1970 tracts that needed to be merged, merged data is displayed across these boundaries. 

So, for example, if tracts 100 and 101 from 1950 are comparable with tracts 100, 101, 

and 102 from 1970, variables representing absolute numbers were summed across the 

1950 tracts and these sums were divided equally among the 1970 tracts. Thus, if there 

were 30 whites in each of the 1950 tracts, the 1970 tracts used to visually represent the 

1950 data would each contain 20 whites. Median values, on the other hand, were 

calculated by taking their weighted means across the 1950 tracts (100 and 101) and 

placing these values in each of the corresponding 1970 tracts (100, 101, and 102). This 

solution is quite useful because it allows me to present 1940 through 1970 data on the 

same map. 
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CHAPTER 3: ENVIRONMENTAL INEQUALITY IN DETROIT 

INTRODUCTION 

It is one thing to claim that environmental inequality exists, it is another to specify 

the actual distribution of people around environmental hazards. Most environmental 

justice scholars start out wanting to prove that environmental racial inequality exists or 

does not exist and to show that race is more or less important than income or class in 

determining who lives near environmental hazards. But this is not the proper way to 

proceed. Our ultimate goal should be to understand the processes that give rise to the 

environmental hazard distributions we actually uncover. Regardless of the nature of these 

distributions, developing an understanding of the forces that give rise to them should be 

interesting and important both theoretically and from a policy perspective. For example, 

if it turns out that the social distribution of Detroit manufacturing facilities is not racially 

biased, we will have to explain how this can be so in a region where politics, class 

structure, and residential patterns are intimately shaped by race and race conflict. 

Since it is crucial that we accurately specify environmental hazard distributions 

before we attempt to explain them, this chapter focuses primarily on specification and 

description. In it, I introduce a new class of environmental hazard indicators and use them 

to determine the social distribution of Detroit Metropolitan Area manufacturing facilities. 

The chapter begins with a brief discussion of the kind of environmental hazard indicators 

typically used by environmental justice researchers, problems associated with these 

indicators, and my solution to these problems. I then examine the social distribution of 

regional manufacturing in 1990 by correlating percent black and median household 



53 

income with my new facility presence indicators and with an indicator typically used by 

environmental justice researchers. This distribution is also examined visually in order to 

give readers a more concrete understanding of how these variables are distributed. 

Finally, I correlate percent black and median household income with my new facility 

presence indicators using data from 1970 and 1980. 

The analyses presented in this chapter allow me to compare my new indicators 

with those typically used by environmental justice researchers and to discover whether or 

not the social distribution of regional manufacturing has varied over time. These analyses 

also lay the empirical foundation for the remainder of the dissertation by specifying the 

social distributions that need to be explained. 

RECONCEPTUALIZING FACILITY PRESENCE 

Since environmental justice researchers do not know the actual health risk 

associated with specific environmental hazards or the location and demographic 

characteristics of every individual in their study area, they typically aggregate the number 

of hazards or quantity of releases that exist in some specified census unit to create 

variables such as the pounds of TRI emission in a census tract or the number of 

hazardous waste sites in a zip-code (Downey, 1998; Bowen et al. 1995). These variables 

are then correlated with demographic variables to see whether environmental hazard 

levels vary with characteristics such as percent black and median household income. 

Considerable information is lost, however, when environmental hazard indicators 

are constructed in this fashion. This is because the actual location of each hazard is 
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ignored when we sum together the number of facilities or pounds of releases in each tract. 

This means, for example, that although many manufacturing facilities are located on or 

near tract boundaries, we are forced to assume that these facilities do not have an impact 

on people residing in adjacent tracts. We are also forced to assume that facilities are 

evenly distributed within tracts, even though we know that facilities tend to cluster along 

major transportation routes. Finally, simple summing fails to take tract size into account. 

However, as you proceed further and further from Detroit's central business district, tract 

size increases (figures 3.2.1, and 3.2.2). Percent black and median household income are 

also correlated with distance from the central business district. Thus, it turns out that 

percent black and median household income are correlated with tract area, a potentially 

important determinant of the number of facilities in a tract (table 3.2.1). 

Table 3.2.1; Kendall's Correlation Coefficients for Distance to the 
Central Business District 

Area 
Distance To 
Central 
Business District 

Area 0.3237*** 
p-value 0.0001 

Percent Black -0.3969*** 
0.3139*** 

p-value 0.0001 0.0001 

Median 0.6097*** 
Household 0.3038*** 

Income 
p-value 0.0001 0.0001 

*p< .05 **p<.01 ***p< .001 
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Central Business District 1990 

Figure 3.2.1: Central Business District 1990 

T ract Area 1990 

Araa (square kiloiTMters) 

1  - 2  

2-4 
4-8.727 

-igure 3.2.2: Tract Area 1990 

In order to overcome these problems, I created a new set of variables, not used in 

prior environmental justice research, that take tract size, facility location, and the 
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boundary problem into consideration. In order to create these new variables, I used 

geographic information system (GIS), or mapping, software to convert my tract maps into 

raster maps^. Raster maps are rectangular grids typically composed of square cells whose 

size is described in terms of resolution. For example, a raster map with 50-meter 

resolution is composed of cells whose outer dimensions are 50 meters by 50 meters in 

length. 

I created my new variables using 25-meter resolution grid cells. After converting 

my tract maps to grids, I computed a) the number of facilities within a '4 kilometer radius 

of the center of each grid cell, b) the number of employees within a kilometer radius of 

the center of each grid cell, and c) the distance, in meters, from the center of each grid 

cell to its nearest facility. Finally, for each of these variables, I took the sum of the values 

of all the cells in each tract and divided this sum by the number of cells in each tract. This 

gave me three new tract-level variables: the Average Exposure in a tract, or the number 

of facilities within a V* kilometer radius of the average tract cell; the Average Number of 

Employees in a tract, or the number of employees within a V* kilometer radius of the 

average tract cell; and the Average Minimum Distance in a tract, or the minimum 

distance from the average tract cell to its nearest facility^. 

These new indicators take facility location and tract size into account. They do not 

force us to assume that facilities are evenly distributed within tracts or that facilities have 

no affect on people residing in adjacent tracts. This is a vast improvement over the 

' Credit goes to Patrick Barabe at the Center for Applied Spatial Analysis at the University of Arizona for 
developing the methodology that allowed me to create these variables. 
' Although I could have used any radius to calculate average exposure and average number of employees, I 
chose a fairly small radius to avoid the accusation that my results were biased in favor of an environmental 
racism interpretation (see Anderton et al., 1994a and b; Bowen, et al., 1995). 
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aggregated facility presence indicators typically used by environmental justice 

researchers and is a solution that has not, as far as I know, been employed elsewhere. 

Figure 3.2.3 illustrates the difference between my facility presence indicators and 

those typically used by environmental justice researchers. In this figure, tracts A-D each 

represent a single I6-parceI tract. In order to keep the example simple, we will assume 

that each parcel is within a '/4 kilometer radius of the center of every parcel it touches but 

outside a '4 kilometer radius of all other parcels. We will also assume that each facility, 

denoted by the letters 'FAC, is located in the center of its parcel. We can then assign a 

value to each parcel based on the number of facilities within a V* kilometer radius of it. 

For example, if we look at the parcel in the top left-hand comer of tract A, we see 

that there are no facilities within a V* kilometer radius of it. So we give that parcel a value 

of zero. If we look at the parcel in the top left-hand comer of tract B, we see that two 

facilities lie within a V* kilometer radius of it, even though there are no facilities in tract 

B. So we give that parcel a value of two. After we do this for all the parcels in all four 

tracts we can sum the parcel values for each tract and divide each sum by 16. This gives 

us the Average Exposure in each tract. 

As you can see, tracts A and C each house three facilities (Total Facilities = 3) 

while tracts B and D contain none (Total Facilities = 0). However, the facilities in tract A 

are clustered near tract B while the facilities in tract C are distributed more evenly 

throughout the tract. As a result, average exposure is different in each tract, which is not 

the case when we use the total number of facilities as our indicator. Moreover, average 

exposure is greater than zero in all four tracts, overcoming the boundary problem. 
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Tract A Tract B 
FAC FAC 

FAC 

0 1 3 3 2 0 0 0 

0 I 3 3 2 0 0 0 

0 0 I I 1 0 0 0 

0 0 0 0 0 0 0 0 

Total Faci ities = 3 Total Faci ities = 0 
Average Exposure = 1 Average Exposure = 0.3125 

Tract C: Tract D 
FAC 

FAC 

FAC 

1 1 1 1 1 0 0 0 

2 2 2 I I 0 0 0 

2 2 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 

Total Faci ities = 3 Total Faci ities = 0 
Average Exposure = 1.1875 Average Exposure = 0.125 

Figure 3.2.3: A Comparison of Facility Presence Indicators 
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Finally, average exposure is greater in tract C, where facilities are spread out, than 

it is in tract A where facilities are clustered. It should be clear, then, that my new 

indicators are much more precise than those typically employed by environmental justice 

researchers. 

RESULTS 

In order to determine whether Detroit Metropolitan Area manufacturing facilities 

are equitably distributed according to race and income, I correlate race and income with 

my facility presence indicators using Kendall correlation coefficients. I use Kendall's 

coefficients because the data is not distributed normally. I use correlation coefficients, 

rather than multiple regression, because at this point in the dissertation I am not trying to 

explain why the social distribution of metropolitan area manufacturing facilities takes the 

forrn that it does. Therefore, I do not need to know whether facility presence varies with 

race or income controlling for other variables. 

Table 3.3.1 correlates facility presence with percent black and median household 

income in 1990^, using a traditional aggregated facility presence indicator, the total 

number of facilities in a tract, and two of my new facility presence indicators. Although 

the total number of facilities in a tract is significantly and negatively correlated with 

income, it is not significantly correlated with percent black. However, average exposure 

and average minimum distance are both correlated with percent black in the expected 

direction. As percent black increases, average exposure increases and minimum distance 

' Throughout the dissertation, pcrccnt black includes Hispanic and non-Hispanic blacks and percent white 
includes Hispanic and non-Hispanic whites. 
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decreases, which means that the distance from the average tract cell to its nearest facility 

decreases as percent black increases. Median household income is also significantly 

correlated with average exposure and average minimum distance in the expected 

direction, and these correlations are both stronger than the correlation between median 

household income and the total number of facilities in a tract. 

Table 3.3.1; Kendall Tau b Correlation Coefficients for Facility 
Presence and Demographic Variables: 1990 

%Blaci( 
Median 
Household 
Income 

Total Number of Facilities 
p-value 

0.0308 
0.3241 

-0.08583** 
0.005 

Average Exposure 
p-value 

0.07383* 
0.0105 

-0.16338*** 
0.0001 

Average Minimum Distance 
0.15159** 

0.28248*** 

p-value 0.0001 0.0001 
*p< .05 **p<.01 ***p< .001 

The correlations listed in table 3.3.1 tell us that in 1990, Detroit Metropolitan 

Area manufacturing facilities were distributed inequitably according to both income and 

race; and when we compare the aggregated facility presence indicator with my new 

facility presence indicators, we discover that the aggregated indicator minimizes the 

significance of race and income. This is important because it casts doubt on the validity 

of much environmental justice research, suggesting that we should re-evaluate 

environmental justice studies that have relied on aggregated facility presence indicators. 
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Finally, the table shows us that even though the social distribution of regional 

manufacturing facilities in 1990 was racially biased, this bias was relatively weak, as 

indicated by the weak correlations between percent black on the one hand and average 

exposure and average number of employees on the other. Given the historical and 

contemporary importance of racial conflict and inequality in the Detroit area, and the 

relatively strong correlations that exist between median household income and my new 

facility presence indicators, these weak racial correlations may seem somewhat 

surprising. 

These findings should not surprise anyone, however. Since the 1950s, 

deindustrialization in northern cities has devastated many working class communities. 

However, many scholars argue that blacks have been particularly hard hit by 

deindustrialization because of their heavy reliance on low-skilled but relatively high-

paying manufacturing jobs, their relatively low levels of schooling, and their inability, 

due to residential segregation, to follow industrial investment to the suburbs (Kasarda, 

1986 and 1985; Wilson, 1987; Massey and Denton, 1993; Sugrue, 1996). These scholars 

argue that a spatial mismatch now exists in northern cities between the location of poor 

and working class black neighborhoods and the location of manufacturing jobs. 

Although spatial mismatch theory was developed to explain the dramatic rise of 

urban black poverty in the post-Civil Rights era, it has implications for the study of 

environmental inequality. If spatial mismatch theory is correct, we should expect the 

association between race and manufacturing facility pollution to be weak, non-existent, 

or possibly even biased against whites. We should also expect the correlation between 
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percent black and manufacturing facility presence to have declined over time in the post-

World War n era, as the spatial mismatch between black neighborhoods and 

manufacturing facilities has increased. 

Figure 3.3.1 shows the 1990 distribution of Detroit Metropolitan Area blacks. 

Beyond Detroit's borders significant numbers of blacks were found only in Highland 

Park, River Rouge, Ecorse, Southfield, and Oak Park. Highland Park lies within Detroit; 

River Rouge and Ecorse are located on Detroit's southwestem border; and Southfield and 

Oak Park are located on Detroit's northwestern border (figure 3.3.3). Of these five cities, 

only Southfield and Oak Park experienced significant increases in their black population 

after 1970. Blacks have lived in River Rouge and Ecorse since at least World War I and 

by 1970 over 19,000 blacks lived in Highland Park. 

Figure 3.3.2 compares the distribution of blacks with the distribution of regional 

manufacturing facilities in 1990. In this figure, tracts are categorized according to the 

percent of the population in each tract that is black, and manufacturing facilities are 

represented by dots, with each dot representing a single facility. Consistent with spatial 

mismatch theory, metropolitan area blacks were confined almost entirely to Detroit in 

1990, while manufacturing facilities sited outside Detroit were located primarily in areas 

with few blacks. 

But while the 1990 distribution of blacks and manufacturing facilities is 

consistent with spatial mismatch theory, spatial mismatch theory does not explain why 

black expansion into suburban Detroit after 1970 occurred primarily where facility 

concentration was relatively low (Southfield and Oak Park). Thus, we must move beyond 
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spatial mismatch theory if we are to understand why blacks were unable or unwilling to 

move into the industrial suburbs located just to the north of Detroit and just to the east of 

Southfield and Oak Park. 

In addition to providing us with a more concrete understanding of the distribution 

of blacks and manufacturing facilities in Detroit, figure 3.3.2 also helps us to understand 

why the 1990 correlations between percent black and facility presence were so weak 

(table 3.3.1). These correlations were weak because facility concentration in several of 

Detroit's all-white suburbs was great enough to offset the relatively high facility presence 

levels found in many of Detroit's black neighborhoods. However, within Detroit, the 

concentration of high facility presence tracts is greater when we use average minimum 

distance as our indicator than it is when we use average exposure as our indicator (figures 

3.3.4 and 3.3.5), resulting in a stronger correlation between percent black and average 

minimum distance than between percent black and average exposure. 

Turning our attention to median household income (figures 3.3.6 and 

3.3.7), we see that household income increases fairly evenly as distance from Detroit's 

central business district increases. The relatively even increase in income that one 

encounters as one moves away from the central business district contrasts quite clearly 

with the much sharper and less even changes seen in percent black as one moves away 

from the central business district® (figure 3.3.3). And unlike the distribution of 

metropolitan area blacks, who are confined almost entirely to a rectangular ghetto 

^ This visual interpretation is supported by the results in table 3.1.1, which show that the correlation 
between median household income and distance from the central business district is much stronger than the 
correlation between percent black and distance from the central business district. 
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Average Exposure 1990 

"igure 3.3.4: Average Exposure 1990 
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Figure 3.3.5: Average Minimum Distance 1990 



67 

centered over Detroit, gradations in median household income appear to be distributed in 

concentric circles around Detroit's central business district. As a result, the relationship 

between median household income and facility presence is visually clearer (figure 3.3.7) 

and the correlations between the two sets of indicators are stronger (table 3.2.1) than are 

the relationships and correlations that exist between percent black and facility presence. 

Median Income Distribution 1990 

Median Household Income 
0-15000 
15000 - 30000 
30000 - 50000 
50000 -107169 0 2 4 

Miles 

igure 3.3.6: Median Household Income 1990 
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Median Income and Facility 
Distribution 1990 
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Figure 3.3.7: Median Household Income With Manufacturing Facilities 1990 

THE SOCIAL DISTRIBUTION OF REGIONAL MANUFACTURING FACILITIES: 1970-1990 

In the previous section, I noted that if spatial mismatch theory is correct, the 

correlation between percent black and manufacturing facility presence should have 

declined in the Detroit Metropolitan Area with the onset of deindustrialization in the 

1950s. To see if such a decline occurred in the 1970s and 1980s, I correlate percent black 

with my new facility presence indicators using 1970, 1980, and 1990 data. Table 3.4.1 

shows that the correlation between percent black and each of the new facility presence 

indicators was considerably stronger in 1970 than in 1990. For example, the correlation 

between average minimum distance and percent black, which equaled -0.15159 in 1990, 

equaled -0.29544 in 1970; the correlation between average exposure and percent black 

which equaled 0.07383 in 1990, equaled 0.17541 in 1970; and the correlation between 
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average number of employees and percent black which equaled 0.05988 in 1990, equaled 

0.15653 in 1970. Moreover, the correlation between percent black and the total number 

of employees in a tract, which was not statistically significant in 1990, was statistically 

significant and biased in favor of whites in 1970. Thus, racial inequality in the social 

distribution of regional manufacturing facilities was worse in 1970 than in 1990. 

Table 3.4.1: Kendall Tau b Correlation Coefficients for Percent 
Black and Facility Presence: 1970, 1980, and 1990 

1990 
Percent Black 

1980 1970 
Average Minimum -0.15159*** -0.18731*** -0.29544*** 

Distance 
p-value 0.0001 0.0001 0.0001 

sample size 612 611 588 

Average Exposure 0.07383* 0.07989** 0.17541*** 
p-value 0.0105 0.0056 0.0001 

sample size 612 611 588 

Average Number of 0.05988* 0.05915* 0.15653*** 
Employees 

p-value 0.0382 0.0423 0.0001 
sample size 612 611 588 

Total Number of 0.03080 0.02595 0.05474^ 
Facilities 
p-value 0.3241 0.4045 0.0955 

sample size 614 619 593 

Total Number of 0.03326 0.03229 0.07067* 
Employees 

p-value 0.2764 0.2938 0.0292 
sample size 614 619 593 

^p<.l *p<.05 **p<.01 ***p<.001 
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In order to determine whether the 1970, 1980 and 1990 correlation coefficients 

for each facility presence variable are statistically different from one another, I calculated 

a series of confidence intervals around each correlation coefficient to see at what 

significance level the 1970/1980 and 1970/1990 confidence intervals no longer 

overlapped^. The right-hand column in table 3.4.2 lists the significance level at which the 

1970 and 1990 confidence intervals for average minimum distance, average exposure, 

and average number of employees no longer overlap. The table tells us that the 1970 and 

1990 correlation coefficients for average minimum distance and percent black are 

significantly different at the 95% confidence level; the 1970 and 1990 correlation 

coefficients for average exposure and percent black are significantly different at the 93% 

confidence level; and the 1970 and 1990 correlation coefficients for average number of 

employees and percent black are significantly different at the 92% confidence level. 

Table 3.4.2; Significant Differences in 1970, 1980 and 1990 
Percent Black/Facility Presence Correlations 

Percent Black 
1970/1980 1970/1990 

Average Minimum 95% 95% 
Distance 

Average Exposure 91% 93% 

Average Number of 92% 92% 
Employees 

Table 3.4.2 also lists the significance levels at which the 1970 and 1980 

confidence intervals no longer overlap. Coefficients are compared for this decade but not 

' The standard error for Kendall's Tau equals the square root of [2(2n+5)]/[9n(n-l)] (Siegel. 1956). 
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for 1980 and 1990 because most of the decline in coefficient strength occurred between 

1970 and 1980. Looking at the left-hand column in table 3.4.2 we see that the 1970 and 

1980 correlation coefficients for average minimum distance and percent black are 

significantly different at the 95% confidence level; the 1970 and 1980 correlation 

coefficients for average exposure and percent black are significantly different at the 91% 

confidence level; and the 1970 and 1980 correlation coefficients for average number of 

employees and percent black are significantly different at the 92% confidence level. 

As one might expect given the extreme level of income inequality that exists 

between black and white Detroiters, the decline in race-based environmental inequality 

from 1970 to 1990 was accompanied by a decline in income-based environmental 

inequality. However, the decline in income-based environmental inequality was not 

restricted primarily to one decade as was the case with race-based environmental 

inequality. Table 3.4.3 shows that the correlations between median family income and all 

five facility presence variables were weaker in 1990 than in 1970. But none of the paired 

1970/1980 or 1980/1990 correlation coefficients are significantly different from one 

another at the 90% confidence level. 
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Table 3.4.3: Kendall Tau b Correlation Coefficients for Median 
Family Income and Facility Presence: 1970, 1980, and 1990 

Median Family Income 
1990 1980 1970 

Average Minimum 0.27883*** 0.35062*** 0.39597*** 
Distance 
p-value 0.0001 0.0001 0.0001 

sample size 612 606 654 

Average Exposure -0.17113*** -0.2393*** -0.27189*** 
p-value 0.0001 0.0001 0.0001 

sample size 612 606 654 

Average Number of -0.15322*** -0.21949*** -0.25723*** 
Employees 

p-value 0.0001 0.0001 0.0001 
sample size 612 606 654 

Total Number of -0.09888** -0.15265*** -0.16754*** 
Facilities 
p-value 0.0012 0.0001 0.0001 

sample size 614 608 655 

Total Number of -0.09493** -0.15386*** -0.20095*** 
Employees 

p-value 0.0015 0.0001 0.0001 
sample size 614 608 655 

*p<.05 **p<.01 ***p<.001 

This is not true of the paired 1970/1990 coefficients, four of which are 

significantly different from one another (table 3.4.4). The 1970 and 1990 correlation 

coefficients for average minimum distance and median family income are significantly 

different from one another at the 95% confidence level, as are the 1970 and 1990 

correlation coefficients for the total number of employees in a tract and median 

household income; and the 1970 and 1990 correlation coefficients for average exposure 

and median family income are significantly different from one another at the 94% 
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confidence level, as are the 1970 and 1990 correlation coefficients for average number of 

employees and median family income. 

Table 3.4.4: Significant Differences in 1970 and 1990 Median 
Family Income/Facility Presence Correlations 

Median Family Income 
1970/1990 

Average Minimum 95% 
Distance 

Average Exposure 94% 

Average Number of 94% 
Employees 

Total Number of Facilities <90% 

Total Number of 95% 
Employees 

The decline in environmental racial inequality in E>etroit from 1970 to 1990 is 

consistent with the prediction drawn earlier from spatial mismatch theory. It is also 

consistent with Wilson's (1978) argument that the significance of race has declined 

dramatically since World War II. However, neither spatial mismatch theory nor Wilson's 

argument help us to understand why the decline in environmental racial inequality was 

confined almost entirely to the 1970s; nor do these arguments help us to understand why 

this decline did not coincide temporally with the decline in income-based environmental 

inequality. 
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CONCLUSION 

In chapter one, I noted that a significant minority of studies have found no racial 

bias in the distribution of environmental hazards, despite the expectation held by many 

environmental justice researchers that environmental racial inequality is a serious and 

pervasive problem. One possible explanation for this discrepancy is that the variables 

environmental justice researchers typically use are poorly constructed. Evidence 

presented in this chapter suggests that this might be a valid explanation. When I 

correlated percent black with the total number of facilities in a tract, an aggregated 

indicator of the kind typically employed by environmental justice researchers, I found no 

evidence of environmental racial inequality in the Detroit Metropolitan Area. This was no 

longer the case, however, when I correlated percent black with my new facility presence 

indicators. 

Nevertheless, these new indicators were only weakly correlated with percent 

black, suggesting that the discrepancy between expectations and empirical results noted 

above is due only in part to the imprecise nature of aggregated indicators. Another 

possible explanation for this discrepancy is that the expectation of strong and pervasive 

environmental racial inequality is based on faulty theorizing. As we will see in chapter 

four, explanations of environmental inequality tend to assume or predict that race and 

income-based environmental inequality are fairly severe and that their severity remains 

constant or increases over time. 

Thus, new explanations are needed if we are to understand the forces responsible 

for the weak correlations and declining significance of race and income found in the 
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Detroit Metropolitan Area. In chapter four, I introduce five models that attempt to explain 

the rise of environmental inequality. Four of these models are drawn from hypotheses set 

forth by environmental justice researchers. The fifth model, which represents a new 

approach to understanding environmental inequality, is drawn from the broader 

sociological literature on race and urban development. These models are tested 

qualitatively in chapter four by comparing their predictions to patterns of demographic 

change in Detroit from 1915 to 1970. They are tested quantitatively in chapter five, using 

1970, 1980, and 1990 data. 
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CHAPTER 4: FIVE MODELS OF ENVIRONMENTAL INEQUALITY 

INTRODUCTION 

In chapter one, I noted that environmental justice research has several critical 

shortcomings. Chief among these are: a) terminological ambiguity, b) reliance on 

inappropriate statistical models, c) inattention to historical processes and factors that have 

given rise to current environmental hazard distributions, d) lack of well-specified 

alternative models of environmental inequality, and e) insufficient grounding in 

sociological theory. In this chapter, I attempt to overcome problems 'c', 'd', and 'e' by 

specifying five alternative models of environmental inequality: an economic model, a 

political model, a racist intent model, a simple segregation model, and an uneven 

development model. The first four models are based on hypotheses set forth by 

environmental justice researchers but never formally placed in a theoretical framework or 

scientifically tested. The uneven development model, which takes historical processes 

and theory seriously, is drawn from the broader sociological literature on race and urban 

development. 

After specifying the five models, I will test them qualitatively, using maps to 

visually compare their predictions to patterns of demographic change in Detroit from 

1915 to 1970. This comparison will provide the backdrop for chapter five, in which I test 

the models quantitatively using 1970, 1980, and 1990 data. 
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THE FIVE MODELS 

When thinking about the environmental hazard distribution formation process it is 

important to distinguish between a) factors influencing industrial site selection and b) the 

impact of industry location on neighborhood demographics (Been, 1994a and b). Factors 

influencing site selection may, in turn, be correlated with income or race, just as the siting 

of industrial facilities may affect the income or race composition of host neighborhoods. 

For each of the five models described below, I will indicate which of these four 

dimensions --siting, impact, race, and income ~ the model addresses. 

An Economic Model Of Environmental Discrimination 

The economic model makes income-based predictions about siting decisions and 

the impact of industry location on neighborhood demographics. It starts with the 

observation that firms attempt to minimize costs when making siting decisions and that 

some important costs associated with siting decisions are reduced in low-income 

communities (Mohai and Bryant, 1992; Hamilton, 1995). Specifically, the model holds 

that industrial facilities tend to be sited in low-income neighborhoods because property 

values tend to be low in these neighborhoods and firms attempt to site facilities where 

property values are low. (Mohai and Bryant, 1992). Therefore, the likelihood that an 

industrial facility will be sited in a neighborhood should increase as neighborhood 

incomes decrease. 

The model goes on to note that once industrial facilities locate in a neighborhood, 

its property values, as well as its rent and environmental integrity begin to decline. 
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leading wealthier individuals to flee the neighborhood and poorer ones to move in 

(Hamilton, 1995; Mohai and Bryant, 1992). Therefore, income levels in neighborhoods 

surrounding polluting facilities should decline over time relative to overall areas incomes, 

until some minimum plateau is reached. 

According to the model, tract incomes should be negatively correlated with the 

number of new facilities in a tract and with the total number of facilities in a tract. This 

means that we are most likely to find industrial facilities in low-income neighborhoods. 

Since blacks tend to have lower incomes than whites, they should be more likely than 

whites to live in facility neighborhoods. Blacks should also be drawn disproportionately 

into facility neighborhoods because of their relatively low incomes. But whites and 

blacks with the same income should be equally represented in facility neighborhoods. 

This last prediction is equivalent to the one drawn earlier from Wilson's declining 

significance of race argument. 

The economic model provides no explanation for income inequality across racial 

and ethnic groups, nor for changes in income inequality or racial hierarchies over time; 

nor does it consider residential segregation. It provides no grounds, then, for predicting 

that the distribution of environmental hazards according to race and ethnicity may vary 

over time or that residential segregation may skew the percentage of minorities living in 

polluted neighborhoods above or below the level expected by income alone. Nevertheless, 

historical variation in environmental racial inequality is not necessarily inconsistent with 

the model. However, the model is contradicted by the declining strength of income-based 

environmental inequality found in the Detroit metropolitan area from 1970 to 1990. 
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A Political Model Of Environmental Discrimination 

This model makes income and race based predictions about siting decisions, but 

not about the impact these decisions have on neighborhood demographics. Like the 

economic model, this model starts with the observation that firms attempt to minimize 

costs when making siting decisions. However, this model focuses on political costs rather 

than property values. According to the model, the political costs of siting decisions 

increase as neighborhood incomes increase because income is a determinant of political 

power (Bullard and Wright, I98b). 

Thus, poor and working class communities are less likely than wealthier 

communities to oppose or prevent the siting of industrial facilities in their neighborhoods. 

In fact, poor and working class communities may want to attract industrial facilities to 

their neighborhoods to increase neighborhood employment (Bullard, 1992). Lack of 

political power also means that zoning and environmental regulations are often less 

stringent and less strictly enforced in poor and working class neighborhoods than in 

wealthier neighborhoods, increasing manufacturing firms' attraction to these 

neighborhoods. Finally, minority neighborhoods are especially likely to host industrial 

facilities because these neighborhoods have less political power than white 

neighborhoods (Mohai and Bryant, 1992). 

The political model follows the same basic logic as the economic model. 

According to the political model, firms are more likely to site facilities in lower-income 

neighborhoods than in higher income neighborhoods, low-income neighborhoods should 

bear a greater environmental burden than wealthier ones, and minority neighborhoods 
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should be more likely than white neighborhoods to have industrial facilities sited in their 

boundaries. Thus, the model predicts that the number of new facilities in a tract and the 

total number of facilities in a tract should both be negatively correlated with tract income 

and positively correlated with the percentage of blacks in a tract. 

A Racist Intent Model Of Environmental Discrimination 

The racist intent model focuses solely on siting decisions and ignores income. The 

model holds that firms intentionally place environmental hazards in non-white 

neighborhoods. Thus, the percentage of blacks in a tract should be positively correlated 

with the number of new facilities in a tract and with the total number of facilities in a 

tract. 

A variation on this model recognizes that over time racial and ethnic hierarchies 

vary. Therefore, the racial and ethnic composition of neighborhoods in which industrial 

facilities are placed should vary over time as well. Nevertheless, in the United States, 

white-ethnic groups have always been placed higher in these hierarchies than non-whites. 

Therefore, non-whites should always be more highly represented than native whites and 

European immigrants in neighborhoods that are chosen to host industrial facilities. 

A Simple Segregation Model Of Environmental Discrimination 

The simple segregation model focuses on the racial impact of facility location on 

demographic change. According to this model, residential segregation increases 

environmental racial inequality because whites have greater residential choice than blacks 
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and are, therefore, better able than blacks to flee environmentally hazardous 

neighborhoods (Mohai and Bryant, 1992). Black's limited residential choices also force 

them to move into polluted neighborhoods shunned by whites. 

A problem with this argument is that residential segregation may actually reduce 

environmental racial inequality. For example, if working class whites want to live near 

the industrial facilities in which they work, or if they are unable to leave environmentally 

hazardous neighborhoods because of their low incomes, then they may be able to prevent 

non-whites from moving into environmentally hazardous neighborhoods. In other words, 

depending on white's housing preferences and their ability to act on these preferences, 

residential segregation may increase or decrease the percentage of minorities living in 

facility neighborhoods beyond what is expected by income alone. 

An Uneven Development Model Of Environmental Discrimination 

Unlike the previous models, the uneven development model attempts to explain 

the social distribution of manufacturing facilities in particular rather than the distribution 

of environmental hazards in general. In this model, the social distribution of 

manufacturing facilities is viewed as the combined effect of residential segregation, racial 

succession, and industrial investment patterns. 

Residential Segregation and Racial Succession 

According to the model, facility location has relatively little impact on 

neighborhood racial change. Instead, the distribution of racial groups around 

manufacturing facilities is believed to be an outcome of general processes of 



demographic change and racial succession that apply to urban areas as a whole. Racial 

succession can be defined as "...the replacement of whites by nonwhites within the 

boundaries of a given neighborhood (White, 1984: 165)," and in this model, the 

proximity of white neighborhoods to black neighborhoods is seen as the prime 

determinant of racial succession. 

Specifically, the model predicts that racial succession is most likely to occur in 

white neighborhoods that border black neighborhoods. This is because racial succession 

tends to occur, according to the model, when panicked whites flee their homes in the 

belief that their neighborhoods are about to be overrun by black settlers, thereby opening 

up their neighborhoods for black settlement. Since white panic is likely to be greatest and 

is easiest to produce in white neighborhoods that are adjacent to primarily black 

neighborhoods, these are the neighborhoods where the model predicts racial succession is 

most likely to occur. The overall result is the expansion of black neighborhoods at their 

edges, with blacks unable to move into non-adjacent white neighborhoods because whites 

in these neighborhoods do not want to live near blacks and do not believe that blacks are 

likely to migrate into their neighborhoods. 

Deindustrialization 

As noted above, the uneven development model also focuses on industrial 

investment patterns. According to the model, siting decisions are affected by wages, local 

and regional taxes, and class conflict over wages and control of the production process 

(Sugrue, 1996; Kasarda, 1989; Darden et al., 1987; Bluestone and Harrison, 1982). These 

factors are viewed as affecting both the regional and global distribution of manufacturing 
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and, therefore, the social distribution of manufacturing facility pollution in specific 

regions. For example, high tax rates and class conflict in a region's urban core may lead 

to deindustrialization in the urban core and to industrialization in surrounding suburban 

cities. But these factors may also lead to deindustrialization throughout an entire region. 

Since white Detroiters have largely been successful in keeping blacks out of 

suburbia, deindustrialization in Detroit may have differentially affected the representation 

of blacks and whites around metropolitan area manufacturing facilities. In other words, 

deindustrialization in Detroit, combined with racism in the housing market and suburban 

industrialization, may actually have weakened racial inequality in the environmental 

arena. This, of course, is the prediction developed earlier from spatial mismatch theory. 

However, because many white working class suburbs have also been devastated by 

deindustrialization since the early 1970s, it is not clear that deindustrialization necessarily 

weakens environmental racial inequality. In fact, Detroit's pattern of declining 

environmental racial inequality in the 1970s and stable environmental racial inequality in 

the 1980s may be due to different patterns of regional deindustrialization in the 1970s and 

1980s. Finally, because incomes are higher in suburbia than they are in the urban core, 

the flight of industrial capital to the suburbs may have resulted in a general increase in the 

income levels of neighborhoods surrounding manufacturing facilities and, therefore, to a 

decline in income-based environmental inequality in Detroit. 
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MODEL PREDICTIONS 

The five models of environmental inequality introduced in the previous section 

make various predictions about demographic change and facility siting decisions in 

Detroit. These predictions will be tested quantitatively in chapter five, but because the 

patterns of change predicted by the models are spatial in nature, the models can also be 

tested visually. Figure 4.3.1 shows the location of Detroit's first black ghetto in I920'°, as 

well as the location of the city's industrial corridors at that time. If the racist intent model 

is correct, we would expect Detroit's earliest manufacturing facilities and industrial 

corridors to have been sited primarily within the boundaries of this black ghetto. But if 

the economic model is correct we would expect Detroit's earliest facilities and corridors 

to have been sited primarily within Detroit's lower-income neighborhoods, and racial 

inequality would have arisen simply because blacks are more likely than whites to be 

poor and are, therefore, more likely to live in poor neighborhoods. And if the political 

model is correct, the earliest facilities and corridors should have been sited primarily in 

poor, working class and non-white neighborhoods, and environmental racial inequality 

should have arisen both because blacks are disproportionately poor and because they are 

black. 

The data sources for this map are discussed in the next section. 
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Detroit's Industrial Corridors 1920 
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Figure 4.3.1: Industrial Location and Detroit's Black Ghetto: 1920 

The five models of environmental inequality also make predictions about the 

impact that facility presence has on neighborhood demographic change. If the economic 

and simple segregation models are correct, over time blacks will be drawn 

disproportionately into the region's manufacturing corridors, either because they are poor 

(the economic model) or because they are black (the simple segregation model). This is 

illustrated in figure 4.3.2. However, if the uneven development model is correct, the 

black ghetto should expand at its edges, with blacks moving into manufacturing 

neighborhoods simply because of the ghetto's overall expansion. This is illustrated in 

figure 4.3.3. 



86 
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Figure 4.3.2: Economic and Simple Segregation Model Predictions 
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Figure 4.3.3: Uneven Development Model Predictions 



87 

In the next two sections, the five models of environmental inequality are tested 

qualitatively by a) asking whether Detroit's industrial corridors were initially placed in 

black neighborhoods, as predicted by the racist intent and political models, and b) 

comparing model predictions to actual patterns of demographic change in Detroit from 

1915 to 1970. This is done in part to corroborate the quantitative findings reported in the 

next chapter. But it is done primarily because the forces responsible for shaping 

environmental inequality are historical in nature, involving the flow of individuals, social 

groups, and environmental hazards through space. 

INDUSTRIAL LOCATION AND BLACK GHETTO FORAUTION IN DETROIT: 1880-1920 

During the first half of the twentieth century, Detroit was the automobile capital 

of the world. The rise of Detroit's automobile industry was spectacular. In 1900, only 

4,192 cars were manufactured in Detroit. By 1923, Ford alone produced over two million 

cars and trucks. But what makes Detroit's industrial prominence in the 1920s so 

astounding is that forty years earlier Detroit had not been an industrial city. In 1880, 

Detroit was a center of commerce, not manufacturing (Zunz, 1982).The limited 

manufacturing that did occur in Detroit at that time was confined primarily to consumer 

goods such as food, clothing, furniture, and tobacco. By 1900, however, consumer goods 

production had been eclipsed by the production of transportation-related goods, 

pharmaceuticals, chemicals, metal products, and industrial goods (Zunz, 1982). 

In 1880, manufacturing production was centered primarily in Detroit's city center. 

This was no longer the case in 1900. In 1900, newer production facilities tended to be 
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located outside the city center, either on the Detroit river or along the semicircle of 

railroads that had surrounded much of the city in 1880. Expansion of industrial 

production away from the city center continued for decades as Detroit's automobile 

manufacturers sought out cheap land, with railroad access and plenty of open space, on 

which to build their sprawling assembly-line production facilities. Factories producing 

metal products, industrial goods, chemicals, fuels, and construction materials also began 

locating outside the city center at the turn of the century, although to a lesser degree than 

was true of automobile facilities (Zunz, 1982). 

In The Changing Face of Inequality, Olivier Zunz (1982) produces a set of maps 

that show the location of major factories in the transportation, metal works, industrial 

goods, chemicals, fuels, and construction industries in Detroit in 1920. What these maps 

make clear is that the basic distribution of manufacturing facilities along the Detroit 

River and Detroit's railroads has changed little since 1920. Despite the fact that industrial 

investment shifted radically from Detroit to its suburbs after World War II, the region's 

manufacturing facilities are still located primarily along the Detroit river and the 

metropolitan area's railways (figures 4.4.1 -4.4.4). Indeed, Detroit's manufacturing 

facilities have been located along these transportation routes since at least 1900. 
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Figure 4.4.1: Detroit's Industrial Corridors: 1920 
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Figure 4.4.2: Industrial Land Use in Detroit: 1954 
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Figure 4.4.3 Detroit Metropolitan Area Manufacturing Facilities: 1970 
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Figure 4.4.4: Detroit Metropolitan Area Manufacturing Facilities: 1990 
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Between 1910 and 1920, Detroit's black population increased dramatically, 

jumping from 5,471 in 1910 to just under 41,000 in 1920, with much of this increase 

occurring during and just after World War I. Prior to World War I, Detroit's black 

population lived in small clusters in various east side neighborhoods. As their numbers 

increased, however, blacks of all classes found themselves increasingly segregated into 

the oldest, most decrepit, and most densely populated neighborhoods of the city. Thus, by 

1920, 70% of Detroit's black population lived in a single ghetto knows as 'Paradise 

Valley' (Zunz, 1982). 

When black residential location in 1915 and 1920 is compared to the location of 

Detroit's industrial corridors in 1920, it can be seen that blacks were not located in the 

heaviest industrial sections of the city at that time. Figure 4.4.5 shows the location of 

Detroit's main black ghetto in 1915 and 1920, as well as the location of Detroit's main 

industrial corridors in 1920. The ghetto boundaries were obtained from verbal 

descriptions of the 1915 and 1920 black ghetto (Thomas, Richard W., 1992 and Zunz, 

1982) The location of Detroit's industrial corridors were derived from Zunz's factory 

location maps (1982: 289-305). Because the verbal descriptions of the ghetto boundaries 

were open to interpretation, I used the most generous interpretations possible to create the 

boundaries shown in figure 4.4.5. This ensured that I did not underestimate the extent of 

Detroit's black ghetto in either year. 
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Detroit's Black Ghetto: 1915 and 1920 
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-igure 4.4.5: Industrial Location and Detroit's Main Black Ghetto: 1915 and 1920 

One of the most striking things about figure 4.4.5 is the rapid increase in the size 

of Detroit's black ghetto from 1915 to 1920. In 1915, Detroit's main black ghetto was not 

located near any industrial corridor. This was no longer true in 1920. In 1920, the ghetto 

extended south to the Detroit River, west to Woodward, east to Elwood cemetery, and 

just past Warren Avenue at its northernmost point. The concentration of factories at the 

ghetto's northern border was fairly low. However, more than 70 major manufacturing 

facilities were located either along or near the ghetto's river boundary (derived from 

Zunz, 1982). These included transportation and chemicals facilities, a large Parke Davis 

factory, and a high concentration of metal works plants. A handful of factories were also 

located deeper inside the 1920 ghetto. 
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Nevertheless, the concentration of major factories was not higher along the black 

ghetto's 1920 river boundary than it was throughout large portions of Detroit; industrial 

concentration was much lower in the heart of the 1920 black ghetto than in much of the 

immediately surrounding area; in 1915 the black ghetto was not located near any 

industrial corridor; and the increase in facility presence from 1915 to 1920 was due to 

ghetto expansion, not facility siting. It should be clear, then, that the racially inequitable 

distribution of manufacturing facilities found in the Detroit Metropolitan Area from 1970 

to 1990 was not due to the initial placement of manufacturing facilities in black 

neighborhoods. Indeed, the spatial distribution of Detroit manufacturing was set by 1900, 

when the size and spatial concentration of Detroit's black population was quite low. 

But if Detroit's largest black ghetto contained relatively few major manufacturing 

facilities in 1920, except along its southern boundary, what happened between 1920 and 

1970 to make the distribution of Detroit Metropolitan Area manufacturing facilities 

racially inequitable? Were blacks drawn disproportionately into Detroit's manufacturing 

corridors as predicted by the economic and simple segregation models? Or did Detroit's 

black ghetto expand at its edges, as predicted by the uneven development model, with 

blacks moving into manufacturing neighborhoods simply because of the ghetto's overall 

expansion? It is to such an examination that we now turn. 
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BLACK GHETTO EXPANSION: 1920 -1970 

Figures 4.5.1. and 4.5.2 categorize Detroit tracts according to the percentage of 

land in each tract devoted to industrial land use. Figure 4.5.1 does this for 1940, Figure 

4.5.2 for 1954. Industrial land use is defined as: 

all land, with or without buildings, where the use normally involves the application of 

labor to materials, the product of which is not normally sold to the ultimate consumer 

on the premises. This is sometimes called processing. This category also includes 

open storage (City Plan Commission, 1955: 13). 

Percent Industrial Land Use 1940 
Detroit 

Figure 4.5.1: Industrial Land Use: 1940 
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Percent Industrial Land Use 1954 
Detroit 

I 

Figure 4.5.2: Industrial Land Use: 1954 

Figure 4.5.1 shows that in 1940 Detroit's industrial corridors lay astride the city's 

railroad lines. Interestingly, the railroad line that goes through the hean of Detroit's black 

ghetto is one of the only sections of railroad in the city that is not surrounded by heavy 

industrial land use". A comparison of figures 4.5.1 and 4.5.2 shows that the pattern of 

industrial land use in Detroit was very stable during these years. This pattern is 

remarkably similar to the spatial patterning of facilities found in my 1970, 1980, and 

1990 maps (see figures 4.4.3 and 4.4.4) and to the distribution of major manufacturing 

facilities found in Zunz's 1920 maps (see figure 4.4.5), providing further proof that the 

distribution of manufacturing facilities along the Detroit river and the region's railroad 

lines has remained highly stable throughout the century. 

" This was also true in 1920 and 1954. 
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Figure 4.5.3 compares the distribution of Detroit's black population in 1940 with 

the location of the city's main black ghetto in 1920. The blue line represents Detroit's 

main black ghetto in 1920 and each orange dot represents 400 black Detroiters in 1940. 

As you can see, in 1940 several black neighborhoods were located far from the 

boundaries of the city's 1920 black ghetto. However, these were not new black 

neighborhoods. Although I did not show them in my 1915/1920 black ghetto map (figure 

4.4.5), most of these black neighborhoods were established by 1920. 

Between 1920 and 1940, IDetroit's main black ghetto expanded northward to the 

southern limits of Highland Park and the western boundary of Hamtramck. It did not 

expand to the east or to the west and could not expand any further south. Although 

Detroit's main black ghetto expanded into some of the city's most heavily industrialized 

tracts during these years, the ghetto did not expand along the city's industrial corridors. If 

it had, it would have expanded along the east-west corridor located just to the north of its 

1920 boundary. But it did not move in this direction. In fact, it almost appears as if an 

invisible wall existed between the black ghetto and that particular industrial corridor at 

that time. That an invisible wall may have existed is illustrated in figure 4.5.4 which 

examines the distribution of Detroit's white population in 1940. Clearly, one cannot 

argue 
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Figure 4.5.3: Black Ghetto Expansion: 1920-1940 
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Figure 4.5.4: White Population Distribution: 1940 
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Figure 4.5,6: Black Ghetto Expansion: 1950-1960 
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Figure 4.5.7: Black Ghetto Expansion: 1960-1970 
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that blacks avoided these tracts because they were uninhabitable. To the contrary, they 

are among the most densely populated tracts in the city.'" 

The expansion of Detroit's black ghetto from 1920 to 1940 appears to have been 

shaped more by segregation than by industrial land use, unless we want to argue that 

industrial land use was negatively correlated with black expansion at that time. That 

segregation was the primary force shaping the expansion of the black ghetto in these 

years is suggested by the fact that black expansion was relegated to tracts immediately 

adjacent to 1920 black neighborhoods. This also appears to be the case from 1940 to 

1970. 

Detroit's black ghetto expanded considerably between 1940 and 1970. Figures 

4.5.5-4.5.7'^ illustrate this growth and show that during these years the ghetto expanded 

at its edges, while often avoiding adjacent, highly industrialized tracts'"*. For example, 

from 1940 to 1950 (figure 4.5.5) blacks expanded westward from the ghetto's 

northernmost neighborhoods, but not into the east-west industrial corridor that ran 

There are several possible explanations for why blacks did not move into these industrialized tracts. One 
possibility is that the middle-class blacks who tended to spearhead black expansion did not want to live in 
heavily industrialized neighborhoods. Another possibility is that whites could not leave or did not want to 
leave these neighborhoods. If this were so, it may have been the case that whites were able to prevent 
blacks from moving into these neighborhoods. Finally, there simply may have been no vacant housing in 
these neighborhoods. 

The industrial corridors shown in figures 4.5.6 and 4.5.7 are both based on industrial land use in 1954. 
This is done to keep the maps as consistent as possible. The industrial corridors represented in figure 4.5.7 
could have been based on my 1970 manufacturing facility data, however, as I have noted several times. 
Detroit's industrial corridors have remained remarkably consistent over time. Thus, basing figure 4.5.7 on 
1970 facility data would have decreased the accuracy of the comparison between the I960 black population 
data and industrial location without significantly increasing the accuracy of the 1970 population/facility 
location comparison. 

In these figures, each orange dot represents 400 black Dctroiters in the initial time period (1940 in figure 
4.5.5) and each blue triangle represents an increase of 400 blacks from one decade to the next in a specific 
merged 'super-tract'. The population increase data was computed for each merged 'super-tract' by 
subtracting the black population in each 'super-tract' at time one from the black population in each 'super-
tract' at lime two.. 



perpendicular to the ghetto at that time. And from 1950 to 1970 (figures 4.5.6 and 4.5.7) 

Detroit's main black ghetto expanded to the east, but not into the major north/south 

industrial corridor that ran along Hamtramck's eastern border. Moreover, although the 

black population just north of Hamtramck increased considerably between 1940 and 

1970, blacks did not enter nearby industrialized tracts in significant numbers until the 

1960s. Similarly, few blacks resided in Detroit's easternmost industrial corridor prior to 

I960. 

The maps presented in this section show Detroit's black ghetto expanding 

into several heavily industrialized tracts between 1920 and 1970. Nevertheless, blacks 

were not drawn into industrialized tracts in disproportionate numbers during these years 

as predicted by the economic and simple segregation models. Instead, Detroit's black 

ghetto expanded primarily at its edges, as predicted by the uneven development model, 

with blacks moving into manufacturing neighborhoods simply because of the ghetto's 

overall expansion. 

CO.NCLUSION 

The uneven development model is the only model of environmental inequality 

supported by the evidence presented in this chapter. Contrary to the expectations of the 

racist intent and political models, industrial corridors were not created within the 

boundaries of Detroit's first black ghetto. And contrary to the expectations of the 

economic and simple segregation models, blacks were not drawn into the city's industrial 

corridors in disproportionate numbers between 1920 and 1970. Instead, Detroit's black 
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ghetto expanded primarily at its edges, with blacks moving into manufacturing 

neighborhoods simply because of the ghetto's overall expansion. 

But while Detroit's black ghetto expanded at its edges, black neighborhoods often 

failed to expand into nearby industrial corridors. Thus, it cannot be concluded that 

industrial land use had no bearing on black settlement patterns during these years. A 

close reading of the maps presented in this chapter suggests that between 1920 and 1970 

blacks avoided or were prevented from moving into many heavily industrialized tracts. 

Whether this was the result of black or white preferences, or some combination of the 

two, cannot be determined from the evidence presented in this chapter. Nevertheless, 

several plausible explanations are apparent. 

One possible explanation for why blacks generally did not move into nearby 

industrialized tracts is that the middle-class blacks who tended to spearhead black 

expansion did not want to live in heavily industrialized neighborhoods. Another 

possibility is that whites could not leave or did not want to leave these neighborhoods and 

were able, through segregation, to prevent or stall black settlement in these 

neighborhoods. Finally, a lack of vacant housing in these neighborhoods may have 

prevented black in-migration. 

But regardless of the explanation for low black migration into industrialized 

tracts, the uneven development model is the only model of environmental inequality 

supported by the data presented here'^. But will the conclusions drawn in this chapter 

Of course, this makes sense since the other four models either a) expect industrial facilities to be drawn 
into black neighborhoods or b) predict that blacks will be drawn into industrial neighborhoods. 
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hold for the 1970s and 1980s, and will they withstand more rigorous statistical analysis? 

Answering these questions is the goal of the next chapter. 
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CHAPTER 5: DETROIT 1970-1990 

INTRODUCTION 

Throughout this dissertation I have argued that historical analysis is necessary if 

we are to fully understand environmental inequality. In order to guide my historical 

analysis, I introduced five models of environmental inequality that make predictions 

about facility siting decisions, racial succession, and income succession. These models 

were tested qualitatively in chapter four by comparing their predictions to actual patterns 

of demographic change and industrial location in Detroit from 1900 to 1970. In this 

chapter, they will be tested quantitatively, using regression analysis. 

The chapter is organized as follows. In the next section, I focus on regression 

model specification. This is followed by a results section in which I describe my 

regression models in more detail and present my findings. The chapter concludes with a 

brief comparison of the evidence presented in chapters four and five. 

As you may recall, at the beginning of the dissertation I noted that environmental 

inequality research is theoretically important because it cuts right to the heart of 

sociological debates concerning the relative importance of racial status and class in 

shaping racial inequality. These debates arose in large part in response to William Julius 

Wilson's argument that the significance of race declined dramatically after World War n 

and revolve around two important issues. First, is racial inequality caused by racial 

discrimination or is it merely a byproduct of class and income inequality? And second, 

does racial inequality in specific institutional arenas arise from intentionally racist acts in 

those arenas or from the racially biased operation of other institutions? The five models 
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of environmental inequality, taken collectively, address these issues by asking whether 

environmental racial inequality is a function of racist siting practices, the racially biased 

operation of the housing market, or black/white income inequality. 

But these models are also important from a public policy perspective. Policy 

recommendations are shaped in part by the explanations we develop for specific social 

problems, and recommendations for overcoming environmental racial inequality will 

differ dramatically depending on whether we believe environmental racial inequality is 

the result of racist siting practices, black/white income inequality, or residential 

segregation. Determining which of these factors, if any, play a role in shaping 

environmental racial inequality is the goal of this chapter. 

THE REGRESSION MODEL 

The dependent variables in the regression models that follow are the change from 

one decade to the next (1970-1980 and 1980-1990) in percent black, median family 

income, and facility presence. The regression equations take the following form: 

%Black(i. ,.i) = Bo + Bi%Black(.i + BiMt-i + BjQ-i + error (1), 

Median Incomed, c-u = Bo + BiMedian Incomei.i + BiMt-i + BjCt-i + error (2), 

Facility Presence(,, ,.|) = Bo + BiFacility Presencei.i + BjMi-i + BjQ.i + error (3), 

where 

M,.i represents a vector of independent variables used to test the models of 
environmental inequality described in chapter four, and 

Ci-i represents a vector of control variables drawn from the literatures on 
neighborhood succession, environmental inequality, and urban geography. 
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In order to obtain consistent estimators, I had to overcome two sources of bias, 

temporal autocorrelation and spatial autocorrelation. In the next two subsections, I 

describe the techniques I employed to overcome these problems. 

Temporal Autocorrelation 

The dependent variables in my regression models are problematic because they 

contain temporally lagged endogenous variables, percent black at time one, median 

family income at time one, and facility presence at time one. 

The problem with including a lagged endogenous variable [in the regression 

equation] is that, in the presence of autocorrelation, the lagged endogenous 

variable is no longer independent of the error term, and ordinary least squares 

estimates are inconsistent...Parameter estimates tend to be inflated and thus the 

statistical significance of the lagged endogenous variable is overstated...(Ranger-

Moore etal., 1995: 1039). 

The solution to this problem is to create an instrumental variable, Zt-i, that is correlated 

with the lagged endogenous variable but not with the error term. If Y,.| is the lagged 

endogenous variable and: 

Yt = Bo + BiY|.i+ BiX(t.i), 

where X((.i) is a vector of independent variables at time 't-l', then an instrumental 

variable can be created by regressing the lagged endogenous variable on the other 

independent variables at times't' and 't-l' (Markus, 1979): 

Y|.| = Bo + BtX(t) -t- Bt.iX(t-i), 
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where Xt is a vector of independent variables at time't' and X,.i is a vector of the same 

variables at time 't-l'. Predicted values of Y|.i, referred to as 2^.i, are then used as a 

proxy for Yt.i in the original equation such that: 

Yt = Bo + B|Zt-i+ BiX(i.i). 

Spatial Autocorrelation 

Because census tracts are spatial units, spatial autocorrelation is also a problem in 

my regression models. I handled this problem using S-Plus, a statistical software package 

that corrects for spatial autocorrelation using conditional spatial autoregression (CAR) 

models, simultaneous spatial autoregression (SAR) models, and moving average (MA) 

models. 

Both the CAR and SAR models correspond to autoregressive procedures in time 

series analysis. The residuals from the SAR model are correlated with the 

neighbor data values, resulting in inconsistent least-squares parameter 

estimates...The CAR model does not have this problem, so it is preferred as long 

as the dispersion matrix is symmetric, which is required (Kaluzny et a!., 1998: 

128-129). 

CAR models are used, therefore, when spatial autocorrelation makes the use of ordinary 

least squares (OLS) regression inappropriate. 
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RESULTS 

This section is divided into tJiree subsections devoted respectively to racial 

succession, economic succession, and facility siting. In each subsection, I list the test and 

control variables employed in the subsection, explain why these variables are included in 

the analysis, and present my results. 

Racial Succession 

The dependent variable in the first set of regression analyses is percent black at 

time two minus the instrumental variable created for percent black at time one'^. The 

independent variables, which are divided into test and control variables, are listed in 

tables 5.3.1 and 5.3.2. All the independent variables, except for the change in average 

exposure from one decade to the next, are measured solely at time one. The control 

variables are listed in table 5.3.1. All the control variables, except for percent 

manufacturer, the railroad distance variables, the spatial trend variables, and the 

instrumental variable, are drawn from the literature on racial succession. 

Racial succession is generally viewed as a function of white geographic mobility 

(Steinnes, 1977), the age and condition of the housing stock (Wilson, 1983), and the 

distance of a neighborhood from the nearest non-white neighborhood (Denton and 

Massey, 1993, Steinnes, 1977). Variables used in racial succession research include 

percent non-white, distance to the nearest black neighborhood, percent non-white in the 

As you may recall, u^aci boundaries change over time. I overcame this problem by selectively merging 
tract data for those tracts whose boundaries had changed from one decade to the next (see chapter two). 
Thus, the unit of analysis in this chaptcr is not the census tract, but the aerial units created to overcome the 
boundary change problem. While these units often arc census tracts, they also include merged 'super-
tracts'. 
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least white adjacent tract, percent married, the percentage of families with children, 

median income, the percentage of individuals who have lived in a tract for more than a 

specified period of time, educational attainment, the percentage of housing units that are 

renter or owner-occupied, family size, the age of the housing stock, median rent, and 

vacancy rates. 

Table 5.3.1: Control Variables for Change in Percent Black 

Control Variables 
-Percent Black (instrumental variable) 
-Percent Owner Occupied 
-Percent of Families With Children 17 Years Old or Younger 
-Percent of Housing Units Built Before 1939 
-Percent of Housing Units Built Between 1940 and 1950 
-Percent of Housing Units Built Between 1950 and 1960 
-Percent of Housing Units Built Between 1960 and 1970 
-Percent of People Five Years and Older Who Lived in the 
Same House Five Years Ago 

-Percent of People 25 Years Old or Older Who Are High 
School Graduates 

-Median Family Income 
-Median Family Income Squared 
-Percent Manufacturer 
-Railroad Distance 
-Railroad Distance Squared 
-Spatial Trend Variables 

Percent manufacturer is defined as the percentage of individuals in a tract who are 

16 years old or older who are employed in one of the following occupational categories: 

precision production, craft, and repair; machine operators, assemblers, and inspectors; 

and handlers equipment cleaners, helpers, and laborers. It is included as a control variable 

because it is hypothesized that racial succession is less likely in working class 

neighborhoods. Railroad distance is the distance, in meters, from the center of each tract 

(or merged 'super-tract) to the nearest railroad. Railroad distance and its squared term are 
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included in the analysis because industrial and residential growth in the Detroit 

metropolitan area have centered around its railroad lines. According to Sinclair (1972; 

36-37): 

When the orientation of the major industrial corridors is traced on a map, a significant 
pattern is discernible. For the most part, the industrial corridors lie between the radial 
arteries [major streets] which shaped the early suburban growth pattern of the Detroit 
area. Thus, a series of distinct sectors radiates from the city of Detroit. Early suburban 
growth corridors oriented toward the main radial arteries, alternate with the industrial 
corridors oriented toward the rail roads... As explained in the industrial expansion 
model, residential development in the industrial corridors followed and later engulfed 
the major industries...Thus, suburbs in those corridors tend to be industrial [and] 
middle class...This contrasts with suburbs along the radial growth arteries, which are 
older, wealthier, residential, and generally have established central cores and more 
adequate services" (Sinclair, 1972: 36-37). 

Racial and economic succession may have occurred, then, first near railroad lines, 

where incomes were lower and services less developed, and over time progressively 

further from these lines. Since historically, Detroit's railroad corridors have housed 

automobile, metal, and machinery plants, railroad distance may be correlated with facility 

presence. In order to ensure that this did not affect the regression models for race and 

income change, I ran these models with and without railroad distance and its squared 

term. The presence of these variables in the models does not affect the significance, 

magnitude, or sign of the facility presence coefficients. 

The final set of control variables are the spatial trend variables. These are 

included because the autoregressive procedures used to control for spatial autocorrelation 

assume spatial stationarity. "Stationarity refers to some form of location invariance in the 

data. Location invariance implies that the relationships within any subset of points 

remains the same no matter where the points reside in space (Kaluzny, et al., 1986: 6)". 
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The spatial control variables include: a) the distance from the center of each tract to the 

center of the central business district, b) the angle, measured in degrees, formed by the 

intersection of a north-south line running through the center of the central business 

district and the lines drawn from the center of each tract to the center of the central 

business district, and c) the cross-products and squares of these terms. Results are not 

listed for the spatial trend variables. 

The test variables are listed in table 5.3.2. The first two test variables, median 

property value and median gross rent, test the economic model, which predicts that 

blacks are drawn to neighborhoods with low property values and low rents. The 

economic model predicts, therefore, that these variables will be negatively associated 

with the change from one decade to the next in the percentage of blacks in a tract. 

The facility presence variables, the average exposure in a tract and the change in 

this variable from one decade to the next, test the economic and simple segregation 

models, which predict that blacks will be drawn disproportionately into facility presence 

tracts'^. These variables, then, should be positively associated with the dependent 

variable. The last test variable, 'the highest percent black in any adjacent tract', tests the 

uneven development model's prediction that racial succession occurs primarily at the 

edge of already established black neighborhoods. This variable basically asks whether 

increases from one decade to the next in the percentage of blacks in a tract are greater in 

tracts bordering high percent black tracts than in other tracts and should, therefore, be 

positively associated with the dependent variable. 

An interaction terms for these facility presence indicators is not included because its presence does not 
alter the results significantly. 
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Table 5.3.2: Test Variables Predictors of Change in Percent Black 

Test Variables Model 
Expected 
Relationship 

Median Property Value Economic Negative 

Median Gross Rent Economic Negative 

Average Exposure Economic 
Simple Segregation 

Positive 
Positive 

Change in Average Exposure Economic 
Simple Segregation 

Positive 
Positive 

The Highest Percent Black In 
Any Adjacent Tract 

Uneven Development Positive 

The results for the first set of regression analyses are listed in table 5.3.3'^. The 

only significant test variable coefficient for either decade is 'the highest percent black in 

any adjacent tract'. As this variable increases, the change in percent black from one 

decade to the next also increases. Thus, the economic and simple segregation models are 

contradicted, while the uneven development model's segregation hypothesis is supported. 

Finally, percent manufacturer is negatively associated with the dependent variable in both 

decades, but the association is statistically significant only for the 1970s. 

I use average exposure and the change in average exposure from one decade to the next as my facility 
presence indicators in the analyses listed in table 5.3.3. However, the results are essentially the same 
regardless of which facility presence indicators I use. This is true for all the models and analyses in this 
chapter. 
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Table 5.3.3: Regression of Change in Percent Black from One 
Decade to the Next on Test and Control Variables 

Model 1 Model 2 
(1970-1980) (1980-1990) 

Intercept 38.9317 36.0540 

Test Variables 
Median Property Value -0.0004 -0.0001 
Median Gross Rent -0.0003 -0.0135 
Average Exposure -4.3614 -1.6096 
Change in Average Exposure -4.7856 2.6239 
Highest Percent Black in Any 0.2627*** 0.1473** 
Adjacent Tract 

Control Variables 
%BlacktimeI (Instrumental Variable) -0.7007* -0.2080*** 
%Owner Occupied 0.1882 0.0496 
^Families With Children 0.0463 -0.0594 
% Housing Built Before 1939 -0.0072 0.0382 
%Housing Built From 1940-1950 -0.0124 0.0226 
%Housing Built From 1950-1960 -0.2033* 0.0377 
%Housing Built From 1960-1970 0.0537 
%Same House As Five Years Ago -0.1732 -0.2644** 
Percent High School 0.1115 0.0908 
Median Family Income -0.0019** -0.0003 
Median Family Income Squared 0.0000* 0.0000 
Percent Manufacturer -0.4718** -0.3083 
Railroad Distance 0.0000 0.(X)31 
Railroad Distance Squared 0.0000 0.0000 
Spatial Trend Variables 

rho 0.14041* 0.13941* 
log-likelihood -2496.9 -2922.1 
number of observations 487 504 
*p<.05 **p<.01 ***p<.001 
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Economic Succession 

The dependent variable in the second set of regression models is median family 

income at time two minus the instrumental variable created for median family income at 

time one, with 1970 and 1980 median family income converted to 1990 dollars. All the 

independent variables, except for the change in average exposure from one decade to the 

next, are measured at time one. 

All four test variables listed in table 5.3.4 test the economic model, which predicts 

that incomes should decline over time in facility neighborhoods and in neighborhoods 

with low property values and low rents. Thus, median property value and median gross 

rent should be positively associated with the dependent variable, while average exposure 

and the change in this variable from one decade to the next should be negatively 

associated with the dependent variable. 

Table 5.3.4: Test Variable Predictors of Change in Median Family 
Income 

Expected 
Test Variables Model Relationship 
Median Property Value Economic Negative 

Median Gross Rent Economic Negative 

Average Number of Facilities Economic Negative 

Change in Average Number of Economic Negative 

The control variables are listed in table 5.3.5. All the control variables, except 

percent manufacturer, the railroad distance variables, the instrumental variable, and the 

spatial trend variables, are drawn from the literature on economic succession. Economic 

succession is defined as the replacement of non-poor residents by poor residents 'within 



1 1 7  

the boundaries of a given neighborhood' (White, 1984: 165). Most explanations of 

economic succession focus on 'the age and condition of the housing stock' or 'the 

geographic expansion of existing low-income areas at their edge' (Phillips, 1981: 49). 

According to proponents of the first approach, incomes should decline most in tracts with 

older, more decrepit housing. Proponents of the latter approach argue that tracts near low-

income neighborhoods experience the greatest income loss. Variables used in these 

analyses include adjacent tract incomes, the percentage of housing that is renter or owner-

occupied, median rent, median value of owner-occupied housing, the age of the housing 

stock, the percentage of housing units built before 1939, persons per room, and number 

of baths per unit. 

Vandell (1981) argues that household mobility and racial composition also play 

an important role in economic succession. According to Vandell, non-white 

neighborhoods and neighborhoods undergoing racial transition from white to non-white 

experience greater income declines than other neighborhoods. And mobility, which "is 

dependent on income...and a set of socio-economic variables...representing stage-in-life 

cycle (such as median age) and predisposition toward movement (such as education, 

occupation, and tenure) (Vandell, 1981; 318)", is important because neighborhood 

succession requires residential turnover. Vandell includes the following variables in his 

models: median 
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Table 5.3.5: Control Variables for the Economic Succession 
Regression Analyses 

Control Variables 
-Median Family Income (instrumental variable) 
-Percent Black 
-Median Family Income in the Poorest Adjacent Tract 
-Percent Owner Occupied 
-Percent of Families With Children 17 Years Old or Younger 
-Percent of Housing Units Built Before 1939 
-Percent of Housing Units Built Between 1940 and 1950 
-Percent of Housing Units Built Between 1950 and 1960 
-Percent of Housing Units Built Between 1960 and 1970 
-Percent of People Five Years and Older Who Lived in the 
Same House Five Years Ago 

-Percent of People 25 Years Old or Older Who Are High 
School Graduates 

-Percent Manufacturer 
-Railroad Distance 
-Railroad Distance Squared 
-Spatial Trend Variables 

family income, median age, the percentage of workers in service or laborer occupations, 

median years of schooling, the unemployment rate, the percentage of housing units that 

are owner-occupied, dummy variables indicating whether a tract is white, transitional, or 

non-white, and 'the highest per cent nonwhite occupancy of adjacent tracts' (Vandell, 

1981: 322). 

Railroad distance and its squared term are included here, as in the previous set of 

analyses, because it is hypothesized that racial and economic succession may have 

occurred first near railroad lines, where incomes tend to be lower and services less well 

developed, and over time progressively further from these lines. Percent manufacturer is 

included because it is hypothesized that economic succession is more likely in working 
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class neighborhoods than in other neighborhoods, due in large part to the declining 

fortunes of manufacturing workers in the 1970s and 1980s. 

The results for the regression of median family income change on test and control 

variables are listed in table 5.3.6. Although none of the test variable coefficients are 

significantly associated with the 1980/1990 dependent variable, median property value, 

median gross rent, and average exposure are all significantly associated with the change 

in median family income from 1970 to 1980. However, contrary to economic model 

expectations (see table 5.3.4), median property value and median gross rent are both 

negatively associated with 1970/1980 income change, while average exposure is 

positively associated with 1970/1980 income change'^. 

The economic model is contradicted by the results listed in table 5.3.6. However, 

this may be due to the inclusion of median gross rent and median property value in the 

regression model. According to the economic model, facility presence results in declining 

neighborhood incomes due to its effect on property values and rents. But if facility 

presence, property values, and rents are correlated with one another, it is possible that the 

association between facility presence and income change is washed out due to multi-

collinearity. In order to ensure that this was not a problem, I ran the income change 

models without median value or median gross rent as independent variables. This did not 

make facility presence a significant predicator of income change for either decade. 

None of the other facility presence indicators were significantly associated with 1970/1980 median 
family income change when they were inserted into the regression model in place of average exposure. 
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Table 5.3.6: Regression of Change in Median Family Income on 
Test and Control Variables 

Model 1 Model 2 
(1970-1980) (1980-1990) 

Intercept -14409.27 -9434.92 

Test Variables 
Median Property Value -0.3719** 0.0544 
Median Gross Rent -28.1539* 8.2334 
Average Exposure 1424.6613* -260.0416 
Change in Average Exposure 1918.5638 -1658.2593 

Control Variables 
Median Family Income (Instrumental 0.3739*** 0.1266*** 

Variable) 
Percent Black 43.3096*** 1.7879 
Median Family Income in the 0.1269 0.1158* 

Poorest Adjacent Tract 
%Owner Occupied -90.6562** -67.2383 
^Families With Children 42.4309 100.5885** 
% Housing Built Before 1939 -2.9273 59.5173 
^Housing Built From 1940-1950 2.7921 77.9721* 
%Housing Built From 1950-1960 8.5464 68.0255* 
%Housing Built From 1960-1970 20.7768 
%Same House As Five Years Ago 113.0238*** 39.5158 
Percent High School 172.3229** 51.5706 
Percent Manufacturer 47.9474 -247.219** 
Railroad Distance 1.0794* -0.1155 
Railroad Distance Squared -0.0002** 0.0000 
Spatial Trend Variables 

Rho 0.0973* 0.1312* 
log-likelihood -4823.26 -5854.98 
number of observations 427 504 
*p<.05 **p<.01 ***p<.001 

I then regressed 1970/1980 median property value change and 1970/1980 median 

gross rent change on a set of independent variables to see if facility presence in 1970 is a 

statistically significant predictor of 1970/1980 median property value change or 
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1970/1980 median gross rent change. These regression models are very similar to the 

regression models I ran for median income change and were limited to the variables I had 

already collected. Table 5.3.7 lists the results for these regressions. Neither average 

exposure nor the change in average exposure from 1970 to 1980 are significantly 

associated with median property value change or median gross rent change. Nor were any 

of the other facility presence indicators significantly associated with these dependent 

variables when they were inserted into the regression models in place of average 

exposure. 

Thus, facility presence is not a good predictor of change in median income, 

median property value, or median gross rent. But one might argue that facility presence 

has trouble predicting change in these variables because facility presence tracts had 

already experienced severe declines in incomes, property values, and rents prior to 1970. 

Perhaps income, property values, and rents in these tracts had declined as much as they 

could decline by the time I began to examine them. 

The problem with this argument is that when we compare the incomes, property 

values, and rents in the Detroit metropolitan area's highest facility presence tracts with 

the incomes, property values, and rents in the region's other tracts we find that in 1970, 

1980, and 1990, median incomes, property values, and gross rents were relatively high in 

many of the region's highest facility presence tracts. This is also the case when we 

compare the highest facility presence tracts in the city of Detroit with other Detroit tracts. 

Thus, we can safely conclude that the economic model is contradicted by the results 

presented in this section. 



Table 5.3.7: Regression Analyses for Median Property Value and 
Median Gross Rent 

Property Value Gross Rent 
(1970-1980) (1970-1980) 

Intercept -79371.5*** 16.2454 

Test Variables 
Median Property Value 0.0009 
Median Gross Rent -89.089** 
Average Exposure -464.631 1.2876 
Change in Average Exposure 5213.99 8.3944 

Control Variables 
Instrumental Variable 1.1174*** -1.1893* 
Percent Black 7.7514 0.2693 
Median Family Income in the 0.5574 -0.0026 

Poorest Adjacent Tract 
Highest Percent Black in Any -26.5264 -0.1696 

Adjacent Tract 
%Owner Occupied 29.5175 0.5232 
^Families With Children 259.199** 0.7425 
% Housing Built Before 1939 244.12*** 0.6099 
%Housing Built From 1940-1950 89.087 0.5667 
%Housing Built From 1950-1960 127.8994** -0.0092 
%Same House As Five Years Ago 98.7449 0.4069 
Percent High School -63.6216 -0.8741 
Percent Manufacturer 168.4486 0.449 
Railroad Distance 0.2241 -0.0071 
Railroad Distance Squared -0.0001 0.0000 
Spatial Trend Variables 

Rho 0.1124* 0.0329 
log-likelihood -5231.0 -3055.0 
Number of observations 427 427 
*p<.05 **p<.01 **'*'p<.C)01 
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Facility Siting 

The dependent variable in the final set of regression analyses is the total number 

of facilities at time two minus the instrumental variable created for the total number of 

facilities at time one. I use this facility presence indicator rather than one of my new 

indicators because my new facility presence indicators are affected by changes in the 

presence and distribution of facilities in adjacent tracts. Thus, they do not adequately 

measure the changes in facility presence predicted by the models of environmental 

inequality I wish to test. Nevertheless, I obtain essentially the same results no matter 

which facility presence indicator I use. 

The test variables are listed in table 5.3.8. The first two test variables, percent 

black and the change in percent black from one decade to the next, test the racist intent 

and political models, which hold that facilities are more likely to be sited in black 

neighborhoods than in white neighborhoods. These models predict, therefore, that percent 

black and percent black difference will be positively associated with the dependent 

variable. Median family income and its squared term test the economic and political 

models which predict that facilities are sited in neighborhoods with low incomes. Finally, 

median property value tests the economic model prediction that facilities are sited in 

neighborhoods with low property values. Thus, the political model is supported if tract 

incomes are negatively associated with the dependent variable, and the economic model 

receives support if tract incomes or property values are negatively associated with the 

dependent variable. 
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Table 5.3.8: Test Variable Predictors of Facility Presence Change 

Test Variables Model 
Expected 
Relationship 

Percent Black Racist Intent Model 
Political Model 

Positive 
Positive 

Percent Black Difference Racist Intent Model 
Political Model 

Positive 
Positive 

Median Family Income Economic Model 
Political Model 

Negative 
Negative 

Median Family Income Squared Economic Model 
Political Model 

Negative 
Negative 

Median Property Value Economic Model Negative 

The control variables are listed in table 5.3.9. Facility density (the number of 

manufacturing facilities per kilometer squared) and population density (the number of 

people per kilometer squared) are included because manufacturing facilities are often 

sited near other manufacturing facilities or in areas with plenty of open space (Northam, 

1979, Sinclair, 1972). Railroad distance and its squared term are included because Detroit 

Metropolitan Area manufacturing facilities tend to be located near the region's railroad 

lines. Percent manufacturer is included because it is hypothesized that manufacturing 

facilities tend to be sited in working class neighborhoods because these neighborhoods 

often house other manufacturing facilities and because they provide manufacturing firms 

with a potential source of labor. And finally, the 'percentage of housing units that are 

owner occupied' and 'the percentage of people five years old and older who lived in the 

same house five years ago' are included in the analysis because it is hypothesized that 

residential stability is negatively associated with changes in facility presence. 
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Table 5.3.9: Control Variables for Facility Presence Change 

Control Variables 
-Total Number of Facilities at time one 

(instrumental variable) 
-Facility Density 
-Population Density 
-Railroad Distance 
-Railroad Distance Squared 
-Percent Manufacturer 
-Percent of Housing Units that are Owner 

Occupied 
-Percent of People Five Years Old and Older Who 

Lived in the Same House Five Years Ago 
-Spatial Trend Variables 

The regression results are listed in table 5.3.10. The results are striking because of 

the complete absence of significant test variable coefficients. The change in facility 

presence from one decade to the next is not associated with percent black, percent black 

difference, median family income, median family income squared, or median property 

value for either decade, and this is true regardless of the facility presence indicator used. 

Thus, the racist intent model, the political model, and the economic model are all 

contradicted by the results reported here. However, facility density and population 

density are both associated with the dependent variable in the expected direction. As 

facility density at time one increases, the dependent variable also increases, but as 

population density at time one increases, the dependent variable decreases. 

CONCLUSION 

When we consider the evidence presented in this chapter and in chapter four, the 

uneven development model is the only model of environmental inequality that is 

supported (table 5.4.1). The black ghetto maps presented in chapter four show that from 
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Table 5.3.10: Regression of Change in the Total Number of 
Facilities from One Decade to the Next on Test and Control 
Variables 

Model 1 
(1970-1980) 

Model 2 
(1980-1990) 

Intercept 2.7167 -1.394 

Test Variables 
Percent Black 0.0228 0.0056 
Percent Black Difference -0.0046 -0.0093 
Median Family Income 0.0003 0.0001 
Median Family Income Squared O.CXXX) 0.0000 
Median Property Value -0.0001 0.0000 

Control Variables 
Number of Facilitiestimel (instrumental) -0.3881** -0.6067*** 
Facility Density 1.0173*** 0.9974*** 
Population Density -0.0008*** -0.0004*** 
Railroad Distance 0.0003 0.0003 
Railroad Distance Squared 0.0000 0.0000 
Percent Manufacturer 0.0447 0.0098 
Percent Owner Occupied -0.0143 -0.0266* 
Percent Same House -0.0235 0.0069 
Spatial Trend Variables 

rho 0.06053* 0.08541* 
log-likelihood -1939.1 -2028.3 
number of observations 487 504 
*p<.05 **p<.01 ***p<.001 

1920 to 1970 Detroit's black ghetto expanded primarily at its edges rather than along the 

city's manufacturing corridors; and the regression models tell us that from 1970 to 1990, 

racial succession was higher in tracts immediately adjacent to high percent black tracts 

than it was in other tracts. But contrary to the expectations of the economic, political, and 

racist intent models, changes in facility presence from one decade to the next were not 

associated with neighborhood racial status, neighborhood income levels, or neighborhood 
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property values. And contrary to the expectations of the economic and simple segregation 

models, blacks were not drawn disproportionately into manufacturing facility 

neighborhoods. 

Table 5.4.1: List of Model Predictions and Whether Or Not They 
are Supported by the Evidence 

Predictions Model Supported 
1. Changes in facility presence 
from one decade to the next 
are associated with: 

-neighborhood racial status 

-neighborhood income levels 

-neighborhood property values 

2. Blacks are drawn into facility 
neighborhoods 

3. Racial succession is greatest 
in tracts adjacent to high percent 
black tracts 

Thus, the racially biased distribution of Detroit metropolitan area manufacturing 

facilities in 1990 was not the result of racist siting practices or black income levels. If 

racist siting practices had played a role in shaping the social distribution of Detroit 

metropolitan area manufacturing facilities, we would have observed a positive 

association between percent black and facility presence change in the regression analyses 

reported in the previous section; and if black/white income inequality helped shape 

environmental racial inequality in the Detroit metropolitan area, we would have observed 

a negative association between median family income and facility presence change as 

-Racist Intent -No 
-Political -No 

-Economic -No 
-Political -No 

-Economic -No 

-Economic -No 
-Simple Segregation -No 

-Uneven Development -Yes 
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well as a negative association between median family income change and facility 

presence at time one, but we did not. 

The distribution of blacks and whites around the region's manufacturing facilities 

was, however, shaped by residential segregation, which has concentrated blacks in 

primarily black neighborhoods and prevented them from finding housing located far from 

the boundaries of the black ghetto. 

I began this chapter by asking whether environmental racial inequality is a 

function of black/white income inequality, racist siting practices, or the racially biased 

operation of the housing market. I argued that these questions cut right to the heart of 

sociological debates over the determinants of racial inequality, and I noted that these 

debates revolve around two fundamentally sociological questions: first, is racial 

inequality caused by racial discrimination or is it merely a byproduct of class and income 

inequality? And second, does racial inequality in specific institutional arenas arise from 

intentionally racist acts in those arenas or from the racially biased operation of other 

institutions? We are now in a position to answer these questions. 

Racial inequality exists in the environmental arena in the Detroit metropolitan 

area because of the racially biased operation of the region's housing market. And as 

many researchers have shown (Massey and Denton, 1993; Yinger, 1991 a and b; Galster 

et a!., 1987; and Wienk et al., 1979), residential segregation is a product of white racism, 

not black income levels or black housing preferences. Thus, racial status and racism are 

Important determinants of environmental stratification in the Detroit metropolitan area, 

but they operate indirectly through the housing market. 
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CHAPTER 6: CONCLUSION 

INTRODUCTION 

In the proceeding chapters, I overcame problems in prior environmental 

inequality research by a) constructing environmental hazard indicators that are more 

spatially precise than those typically employed by environmental inequality researchers, 

b) clearly specifying and testing five alternative models of the environmental hazard 

distribution formation process, and c) placing environmental inequality research within a 

broader theoretical framework. I showed that the social distribution of Detroit 

metropolitan area manufacturing facilities is biased according to both income and race; 

that aggregated indicators of the type typically used by environmental inequality 

researchers minimize the significance of race and income in the Detroit metropolitan 

area; and that in the Detroit metropolitan area, changes in manufacturing facility presence 

from one decade to the next are not associated with neighborhood racial status, 

neighborhood income levels, or neighborhood property values. I also showed that Detroit 

metropolitan area blacks have not been drawn into manufacturing neighborhoods in 

disproportionate numbers and that racial succession is greater in tracts immediately 

adjacent to high percent black tracts than in other tracts. These findings led me to 

conclude that race and income-based environmental inequality exist in the Detroit 

metropolitan area, that the distribution of blacks and whites around the region's 

manufacturing facilities has been shaped by racism in the housing market, and that we 

should re-evaluate prior environmental inequality research that has relied on aggregated 

environmental hazard indicators. 
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Nevertheless, the findings presented in the preceding chapters do not provide, in 

and of themselves, a fully developed explanation of the environmental hazard distribution 

formation process in the Detroit metropolitan area. Nor do they tell us whether 

segregation and deindustrialization worked together to shape environmental inequality in 

the Detroit metropolitan area, and if so, how these factors interacted with one another. 

Moreover, we still do not know why the 1990 correlations between percent black and 

facility presence are so weak. 

In order to answer these questions and develop a more complete explanation of 

environmental inequality in the Detroit metropolitan area, this chapter examines the 

dynamic interplay between deindustrialization, segregation, and the expansion of the 

black ghetto in post-World War n Detroit. The arguments presented in this chapter are 

supported by qualitative historical evidence. However, because the evidence is more 

circumstantial than direct, the arguments presented below are intended primarily as a 

guide to future research. 

DEINDUSTRIALIZATION, SEGREGATION, AND BLACK EXPANSION IN POST-WORLD WAR n DETROIT 

After World War II, Detroit was devastated by deindustrialization, as industrial 

investment shifted radically from Detroit to its northern suburbs. The flow of industrial 

investment northward out of Detroit, combined with the confinement of blacks to Detroit, 

at least until the 1970s, meant that although Detroit's expanding black ghetto increasingly 

surrounded more and more of the city's declining manufacturing base, blacks did not live 
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near suburban manufacturing establishments. This, of course, weakened environmental 

racial inequality in the region. 

However, after 1970, black Detroiters were no longer confined solely to Detroit. 

By 1980, Detroit's black population had expanded into two of the city's northwestern 

suburbs. Oak Park and Southfield. But as late as 1990, blacks still had not expanded into 

the major industrial suburbs located just to the north of the city (figure 6.2.1, table 6.2.1.) 

Thus, in order to explain why environmental racial inequality in the Detroit metropolitan 

area was relatively weak in 1990, we must understand the forces responsible for the 

selective migration of blacks into Detroit's non-industrial suburbs. In other words, we 

must be able to explain why blacks were unable or unwilling to follow industrial 

investment out of Detroit. 

As I will argue below, black settlement patterns in suburban Detroit were shaped 

by middle class blacks' housing preferences and by white resistance to black settlement. 

White resistance to black settlement varied from suburb to suburb and was shaped, I will 

argue, by the structural position and historical experiences of suburban whites, a large 

number of whom once lived in Detroit. This means that much of this chapter is devoted 

to explaining historical variation in white resistance to black encroachment in Detroit and 

extrapolating these findings to Detroit's northern suburbs. Since black housing 

preferences and patterns of black expansion also have historical antecedents, these will be 

discussed as well. Thus, after briefly discussing deindustrialization in Detroit, I will turn 

to an historical discussion of black expansion and white resistance to black expansion in 

Detroit. 
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Table 6.2.1: Population Figures for Detroit, Warren, SouthHeld, 
Oak Park, and Femdale 1970-1990 

Non-Industrial Industrial 
Southfield Oak Park Warren Femdale Detroit 

Total 
Population 

1970 69,285 36,762 179,260 30,850 1,511,482 
1980 75,568 31,537 161,134 26,227 1,203,339 
1990 75,728 30,462 144,864 25,084 1,027,974 

Black 
Population 

1970 102 72 132 89 660,428 
1980 6,976 3,814 297 117 758,939 
1990 22,053 10,449 1,047 348 777,916 

White 
Population 

1970 68,767 36,525 178,415 30,646 838,877 
1980 66,747 27,025 158,283 25,678 413,730 
1990 51,409 19,143 140,995 24,020 222,316 

Deindustrialization in Detroit 

Between 1947 and 1972, deindustrialization and automation reduced the number 

of production workers in Detroit by more than half, from 281,500 in 1947 to 125,800 in 

1972. Deindustrialization and automation were spearheaded by the automobile industry 

which built 25 plants in suburban Detroit between 1947 and 1958 (Sugrue, 1996). The 

decentralization of automobile production was due in part to a new "...national defense 

policy urging the dispsersal of war production to satellite cities...(Darden et al., 1987: 

16)". But the primary reason given by the industry for decentralization was Detroit's lack 

of open space. Space was needed, executives argued, in order to build the large. 
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automated, assembly-line facilities necessary for automobile production, as well as to 

provide workers with ample parking (Sugrue, 1996). 

However, many scholars argue that the organization of production is not 

technologically determined (Sugrue, 1996; Bluestone and Harrison, 1982; Burawoy, 1978 

and 1979; and Braverman, 1975). According to these scholars, technological innovations 

in production and the geographic distribution of production are in large measure an 

outcome of class conflict, with automation and the decentralization of production merely 

the latest in a long line of capitalist responses to union activism. 

Sugrue (1996) provides detailed evidence that automation and deindustrialization 

in Detroit were planned responses to class conflict. As Detroit's unions gained strength 

and demanded higher wages and greater control over of the labor process in the 1930s 

and 1940s, automobile manufacturers, followed by other manufacturers, began to 

automate and leave Detroit for Detroit's suburbs and rural areas in other states. Thus, the 

construction of vast, highly automated production facilities outside Detroit can be viewed 

as a successful attempt by industry executives to control labor costs and regain control 

over the production process. 

Deindustrialization, coupled with white flight and the large-scale movement of 

retailers to the suburbs, devastated Detroit. But the same forces that wreaked havoc in 

Detroit produced suburban prosperity in the postwar period. As industrial capital left 

Detroit, industrial investment in Macomb County, located just to the north of Detroit 
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(figure 6.2.2), skyrocketed, making Macomb County "...one of the most industrialized 

areas in the United States'" (Darden et al., 198: 29)". 

Oakland County has taken a different economic trajectory, becoming the region's 

corporate and business center. Located on Detroit's northern border and Macomb 

County's western border, Oakland County was one of the wealthiest counties in the 

United States in 1980, with half of the Detroit Metropolitan Statistical Areas' office space 

and a surprisingly high concentration of regional, national, and global corporate 

headquarters, many of them located in Southfield"' (Darden et al., 1987). 

The Tri-County Area 

Macomb 
County 

Oakland 
County 

Detroit Metro 
Area 

Wayne  ̂
County 

Figure 6.2.2: The Tri-County Area 

Industrial production in Macomb County is centered in Warren which housed '61 percent of Macomb's 
industrial property' in the late 1980s (Darden et al., 1987: 32). 

In the early 1980s. "A fifth of Fortune's 500 largest corporations [had] world, national, or regional 
headquarters in Southfield (Darden et al., 1987: 34)". 
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Black Expansion in Post-World War U Detroit 

The expansion of Detroit's black ghetto after World War n was shaped foremost 

by white racism, blacks' search for better housing, the desire of middle class blacks to 

distance themselves from poor blacks, and unscrupulous real estate agents. But it was 

fueled by the rapidly increasing size of Detroit's black population. Between 1940 and 

1970, Detroit's black population increased from 149,119 to 660,428, while the city's total 

population declined by 111,970. Although whites tried to keep blacks out of their 

neighborhoods, Detroit's black population quickly became too large to rennain confined 

within the boundaries whites strove to maintain. 

Because blacks' housing market options were limited by white racism, black 

homebuyers paid more than white homebuyers for comparable housing. In many 

instances, black homebuyers were also forced to borrow money from the real estate 

agents who sold them their houses, using land contracts with large down payments and 

high interest rates. 

Land contracts were far less secure than mortgages. Speculators held onto the title of 
the property until the contract was fully paid off, thus preventing contract holders 
form building up equity...If [contract holders] defaulted, speculators simply evicted 
them and quickly offered the house to another desperate black buyer (Sugrue, 1996: 
196-197). 

As a result, the expansion of Detroit's black ghetto was spearheaded by the city's 

more prosperous blacks who could afford the exorbitant housing prices and highly 

unfavorable lending terms offered them. 

Those who followed, usually working-class blacks, often had a tenuous grasp on 
homeownership. As a result of the widespread use of land contracts, they found 
themselves pushed to the brink of solvency when they purchased a house in a racially 
changing neighborhood. To meet monthly payments, they often took in boarders or 
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doubled up with other families. In addition, they often deferred property maintenance, 
which posed serious problems because so many new black neighborhoods contained 
relatively old houses. And because of layoffs and economic vulnerability, particularly 
during the economic restructuring that began in the 1950s, blacks often defaulted on 
their monthly payments. During economic slumps, houses in predominantly black 
neighborhoods changed hands with alarming frequency. As a result, housing values 
fell and all but the most exclusive black neighborhoods were unstable. The instability 
of newly black neighborhoods and the rapid deterioration of older housing stock 
drove many middle-class black homeowners out in search of better housing 
opportunities on the city's ever-changing racial frontier (Sugrue, 1996: 197-198). 

While it is difficult to ascertain exactly why Detroit's black ghetto expanded to 

the northwest and to the east, rather than in some other direction, it appears that 

expansion to the northwest was fueled largely by the desire of prosperous and steadily 

employed blacks to find better housing and to distance themselves from poor blacks. 

Black elites, for example, were attracted to 

.. .the substantial homes of the West Grand Boulevard area, just beyond the black 
West Side...[to the] stately homes in Detroit's Arden Park and Boston-Edison 
neighborhoods...[and to the] substantial homes, many of them mansions, that lined 
the streets of tum-of-the-century neighborhoods near downtown that had been left 
behind as well-to-do whites moved to fashionable suburbs...(Sugrue, 1996: 203)." 

Detroit's black elite found status and distance from the majority of the city's black 
population in Boston-Edison and Arden Park. Many black residents of the Boston-
Edison area viewed Detroit's Lower East Side contemptuously. A 1954 survey found 
that Boston-Edison's blacks had a "firmly fixed idea" that the Lower East Side was 
an irremediable "slum," and that "any move to the East Side, or even toward the 
center of the city, would be a backward step." Above all, "their concepts of social 
prestige and residential desirability" propelled them outward from the center city. 

Divisions of class and status were no less evident in more modest African American 
neighborhoods. Most of Detroit's better-off African Americans moved to 
neighborhoods like Twelfth Street, Russell Woods, and the Bagley area, all in 
northwest Detroit. These neighborhoods, as native Detroiter Wilson Moses recalled, 
were home to the city's "Elites" or "E-Lights," as they were known to the 
predominantly working-class and poor East Side "Hoods" (Sugrue, 1996: 204). 
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Those blacks who spearheaded black migration into northwest Detroit were not 

seeking out low-priced housing, as suggested by the economic model of environmental 

inequality. Well-to-do blacks were purchasing expensive homes and middle and working-

class blacks were purchasing homes in neighborhoods like Twelfth Street, where housing 

prices were substantially higher than the city average. Their chief goals in purchasing 

these houses were to move to nicer neighborhoods, achieve middle class status, and 

distance themselves from poor blacks (Sugrue, 1996). 

It is my contention that black expansion into Detroit's northern suburbs was also 

spearheaded by middle and upper-middle class blacks who, like other prosperous and 

financially stable racial and ethnic minorities, wanted to live in nice neighborhoods, 

become mainstream, middle class Americans, and distance themselves from their poorer 

counterparts and from the industrial, working class neighborhoods that made up much of 

the Detroit metropolitan area. In making this claim, I am not simply arguing that middle 

class suburbs attract middle class residents. I am arguing that black expansion into 

Southfield and Oak Park was the continuation of a process, begun as early as World War 

n, whereby Detroit's more prosperous and financially stable blacks regularly extended 

the northwestern boundary of Detroit's black ghetto in their search for better housing. 

Figure 6.2.3 and table 6.2.2 support this argument. Figure 6.2.3 shows black 

incomes increasing steadily as one moves northwestward from Detroit's original black 

ghetto to Southfield and Oak Park; and table 6.2.2 shows that in 1980 black median 

property values were higher than white median property values in Warren, Southfield, 

and Oak Park, as well as in Detroit. Thus, in all four cities, blacks were either paying 
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more than whites for similar housing or blacks were buying nicer houses than whites 

were buying. Finally, black median household incomes were higher than white median 

household incomes in Souihfield and Oak Park, but not in Detroit or Warren (table 6.2.2). 

In fact, black median household incomes were 1.28 times greater than white 

median household incomes in Southfield and 1.4 times greater than white median 

household incomes in Oak Park, while black median property values were 1.116 times 

greater than white median property values in Southfield and 1.149 times greater than 

white median property values in Oak Park. 
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Figure 6.2.3: Black Median Household Income 1980 
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Table 6.2.2: Median Property Values and Median Household 
Incomes In Southfield, Oak Park, Warren, and Detroit 1980 

Southfield Oak Park Warren Detroit 
Median Property Value $67,200 $40,200 $47,300 $20,900 

Black $74,000 $45,500 $51,300 $21,300 
White $66,300 $39,600 $47,300 $20,400 

Black/White Ratio 1.116 1.149 1.085 1.04-4 

Median Household $26,451 $22,215 $23,857 $13,98 I 
Income 
Black $33,161 $29,836 $21,923 $13,164 
White $25,881 $21,222 $23,884 $14,990 

Black/White Ratio 1.281 1.406 0.918 0.87S 

Although these data do not tell us why the black/white median household income 

ratio was so much greater in these cities than the black/white median propert3' value ratio, 

or whether blacks were buying nicer houses than whites or paying more than whites for 

similar housing, blacks clearly had higher incomes than whites in these two cities and 

were either unwilling or unable to translate their income advantage into an equally large 

housing advantage. 

But regardless of how we explain these income and property value ratios, 

black expansion into Southfield and Oak Park, like black expansion into northwest 

Detroit, appears to have been fueled by middle-class black's search for better housing, 

not cheaper housing, thereby contradicting the economic model of environmental 

inequality. If anything, those blacks who spearheaded black expansion into Detroit's non-

industrial suburbs were willing to pay more than whites to live in nice neighborhoods, 

and we should not be surprised if they did not want to live in Detroit's industrial suburbs. 
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White Resistance to Black Expansion 

While it makes sense that blacks with the resources to leave Detroit would want to 

settle in non-industrial, middle and upper-middle class suburbs like Southfield and Oak 

Park, rather than in Macomb County's industrial suburbs, the selective migration of 

blacks to Southfield and Oak Park was not simply a reflection of middle and upper-

middle class blacks' housing preferences. For example, many blacks who could not 

afford to live in Southfield could have afforded housing in Warren". But if middle class 

blacks' housing preferences were not the only factor shaping black suburban migration, 

what other factor or factors were responsible for keeping blacks out of Detroit's industrial 

suburbs? 

Blacks settled in Southfield and Oak Park, but not in Detroit's industrial suburbs, 

in large part because resistance to black settlement was much lower in Southfield and 

Oak Park than it was in Detroit's industrial suburbs. For example, while the residents and 

elected officials of Macomb County's most industrialized city. Warren, spent much of the 

early 1970s struggling against residential integration, going so far as to refuse S2.8 

million in funds from the U.S. Department of Housing and Urban Development rather 

than integrate, many residents and elected officials in Oak Park and Southfield worked 

actively to promote integration (Darden et al., 1987). The different responses of these 

suburbs' white residents to the 'threat' of black encroachment, and the historical 

" "Thirty percent of all workers [and all auto workers] in Warren in 1970 were black...Presumably. 
(Warren's black workers] could afford to purchase middle-income housing in Warren (Darden et al., 1987: 
141-142)," but in 1980 only 297 blacks lived in Warren. 
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experiences that shaped these responses will be the focus of discussion for the remainder 

of this chapter. 

Detroit's white communities reacted to black encroachment in either of two ways. 

Some white communities fought black migration into their neighborhoods. Other white 

communities chose to flee Detroit without putting up a fight (Sugrue, 1996). Although 

white resistance to black encroachment slowed the expansion of the black ghetto and kept 

blacks out of many white neighborhoods, by 1970 hundreds of thousands of whites had 

left Detroit for its suburbs"^. 

Those white Detroiters who attempted to keep blacks out of their neighborhoods 

did so through the development of neighborhood associations that organized resistance to 

black encroachment. Resistance included political demonstrations, mainstream political 

action, attacks on those who supported open housing, the use of restrictive covenants that 

prevented white homeowners from selling or renting to blacks, and violence. 

Violence against blacks who attempted to move into white neighborhoods can be 

traced back to the years immediately following World War I and continued in Detroit and 

its suburbs through the 1960s. For example: 

...in 1956 in Royal Oak Township...a black secretary working for the school board 
and living in the city was tied, gagged, and then beaten in her home by three white 
men wearing masks. The following night someone put a death note on her door. In 
1964 blacks purchased a house in Sterling Heights, which was destroyed by fire 
before they had a chance to move in. In the summer of 1967, soon after a black man 

23 
Suburban development was heavily subsidized by the federal government in the form of highway 

construction and federally insured housing loans. However, until the 1970s, suburban flight was not an 
option for middle and working-class blacks. Whites did not want suburban black neighbors any more than 
they had wanted urban black neighbors, and federal lending policies ensured that blacks could not obtain 
suburban mortgages (Massey and Denton, 1993). 
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and his white wife moved into their new home in Warren, angry whites gathered 
around the house and for two nights threw stones and broke windows (Darden et al., 
1987: 137-138). 

Sugrue (1996) argues that whites of all ethnic backgrounds and income-levels 

held racist, anti-integrationist sentiment. However, a survey conducted by Arthur 

Komhauser in 1951 found white union members, working class whites, and poor whites 

to be more racist than other whites. Komhauser also found that "Catholics were 

significantly more likely than Protestants to express unfavorable feelings toward blacks 

(Sugrue, 1996: 216)." The question, of course, is why were poor whites, working class 

whites, union members, and Catholics more likely than other whites to hold anti-black 

prejudices? 

Sugrue compares the demographic composition and social organization of 

defended neighborhoods - neighborhoods where white residents offered strong and often 

violent resistance to black encroachment - and undefended neighborhoods -

neighborhoods where white residents fled to the suburbs at the first sign of black 

encroachment. Sugrue characterizes defended neighborhoods as working-class, Roman 

Catholic neighborhoods where "...the percentage of owner occupancy far exceeded the 

citywide average..." and the percentage of craftsmen was relatively high (Sugrue, 1996: 

237). 

Residents of these neighborhoods resisted black encroachment so fiercely, not 

because they were significantly more racist than residents of undefended neighborhoods, 

but because of their extraordinarily strong financial and organizational commitment to 

their neighborhoods. Unlike Jews and Protestants, whose religious institutions were 



144 

relatively mobile, "...Catholics lived in territorial parishes, whose boundaries were 

strictly defined and whose churches were permanent fixtures on the cityscape (Sugrue, 

1996: 192)." Thus, their religious identity and religious community were physically tied 

to the specific neighborhoods in which they lived. 

They were also tied to their neighborhoods through home ownership. Sugrue 

argues that for these: 

...descendants of immigrants from eastern and southern Europe...a house and 
property provided the very definition of family. They placed enormous value on the 
household as the repository of family values and the center of community life. In 
addition... homeownership was proof of success, evidence that they had truly become 
Americans. A well-kept property became tangible evidence of hard work, savings, 
and prudent investment, the sign of upward mobility and middle-class status (Sugrue, 
1996: 213). 

Their grasp on home ownership was tenuous, however. Able to purchase their homes 

when work was plentiful, their class position made them extremely vulnerable to plant 

closings, especially as deindustrialization made unemployment a more permanent feature 

in their lives. 

Residents of these neighborhoods did not want to move, but they did not want to 

live with blacks either. Holding the same racist images other white Americans held, and 

having witnessed the rapid deterioration of housing in neighborhoods that had undergone 

racial succession, without understanding the structural forces that made property 

deterioration in black-owned neighborhoods nearly inevitable, they were fearful of what 

would happen to their communities if blacks became neighbors. They were probably also 

fearful of having other whites associate them with blacks and blackness (Sugrue, 1996). 

Historically, being American has been strongly associated with not being black 
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(Roediger, 1991), and like white ethnic workers in the late 19*'' century, it is likely that 

Detroit's 20"^ century, white ethnic, working class population was acutely aware of the 

social importance of distancing themselves from blacks. 

To make matters worse, economic forces beyond their control threatened to make 

them propertyless, poor, unable to provide for themselves, and dependent on others, 

characteristics long associated with blacks and black servitude (Roediger, 1991). This 

occupationally-specific economic threat to their middle-class, American social status 

could only have made black encroachment seem more menacing than it would have 

seemed otherwise. 

In Detroit's undefended neighborhoods, on the other hand, the ties binding 

residents to their homes were relatively weak. Sugrue examines three undefended 

neighborhoods. The demographic composition of one of these was very similar to that of 

Detroit's defended neighborhoods, initially leading residents to resist black 

encroachment. Resistance dissipated, however, when highway construction divided the 

neighborhood in two, reducing property values and making the neighborhood a less 

desirable place to live. The demographic composition of the other two neighborhoods 

were quite different from each other and from Detroit's defended neighborhoods. 

One of these neighborhoods was located on the near Northwest Side. The other 

was located on and around Twelfth Street (figure 6.2.4). According to Sugrue, the 

residents of Detroit's near Northwest Side were predominantly middle-class and upper-
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class Protestants who held white collar occupations""*. Surprisingly, owner occupancy was 

much lower in this neighborhood than in Detroit's defended neighborhoods. Home 

ownership was even lower in the predominantly Jewish Twelfth Street neighborhood, 

where only 10.8% of the homes were owner-occupied. And like the near Northwest Side, 

the percentage of male workers who held blue-collar positions and the percentage of male 

workers who were craftsmen was significantly lower along Twelfth Street than in 

Detroit's defended neighborhoods (Sugrue, 1996). 

Detroit's Undefended Neighborhoods 

H Near Northwest Side 
H Twelflh Street 
 ̂1920 Black Ghetto 

Figure 6.2.4: Detroit's Undefended Neighborhoods 

Less affected by deindustrialization than residents of Detroit's defended 

neighborhoods (due to their class position), and lacking the strong financial and 

organizational bonds that tied Catholic workers to their neighborhoods, enough residents 

My examination of census data for these neighborhoods indicates that the near Northwest side may have 
housed two distinct neighborhoods, one with relatively few Jews, the other with a large number of Jews. 
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of Detroit's Twelfth Street and near Northwest Side neighborhoods were free to flee to 

the suburbs that resistance to black encroachment probably seemed pointless to those 

who otherwise might have defended their homes. 

I want to be very clear here. Few white Detroiters of any class, ethnicity, or 

religion wanted to live near blacks. However, structural factors such as class position, 

home ownership, and religious affiliation affected the options available to those whites 

whose neighborhoods were 'threatened' by black encroachment. The options available to 

Catholic workers were limited by deindustrialization, relatively low incomes, high rates 

of home ownership, and the organization of the Catholic Church. As a result. Catholic 

workers fiercely resisted black encroachment. The Jewish, Protestant, and middle class 

residents living in the near Northwest Side and along Twelfth Street experienced fewer 

restraints on their mobility, and were, therefore, less likely to resist black encroachment, 

choosing to flee Detroit rather than put up a fight. 

While I cannot trace the movement of whites from defended and undefended 

neighborhoods to specific suburban communities, the suburban cities that offered the 

greatest resistance to black migration in the 1970s appear to have been populated by 

those whites who lost the most from suburban flight. Catholic workers; and the suburbs 

in my study area that offered the least resistance to black settlement - Southfield and Oak 

Park - appear to have been populated by those whites who lost the least in their flight to 

the suburbs, middle and upper-middle class Jews and Protestants. 

Figures 6.2.5 and 6.2.6 compare median family incomes and median property 

values in Southfield, Oak Park, and Warren. Warren was chosen for this analysis because 



it is the most heavily industrialized city in Macomb County and because its residents 

offered very strong resistance to black encroachment in the 1970s. In 1970, median 

family incomes and median property values were much higher in Southfleld than in 

Warren, while incomes and property values in Oak Park were equivalent to those in 

Warren's middle income and middle property value tracts. 

Median Family Income 1970 
Oak Park Warren 

Southfleld 

Mcdiaa Fanily lacoac 
I 10.000 -12.500 
r~~l 12.500 -15,000 
tm 15.000 - 17400 
H 17.500 - 20.000 
B 20.000 - 27.285 

~igure 6.2.5: Median Family Income in Warren, Southfleld, and Oak Park 1970 



149 

Median Property Value 1970 
Oak Park Warren 

Southfield 

Mcdiaa Property Valnc 
14S00- 18000 

I I 18000 - 25000 
H 25000 - 30000 
•130000 - 35000 
•• 35000 - 50000 

-t-

Figure 6.2.6: Median Property Value in Warren, Southfield, and Oak Park 1970 

Figures 6.2.7 - 6.2.10 categorize Southfield, Oak Park, and Warren cen.sus tracts 

according to the percentage of individuals 16 years old and older who were employed as 

executive managers, professionals, manufacturing workers and craftsmen in 1970"^. 

Figure 6.2.7 shows that in 1970, executive managers were much more highly represented 

in Southfield and Oak Park than in Warren. Professionals, in turn, were more highly 

represented in Southfield than in Oak Park, while their representation in Oak Park was 

equivalent to that of Warren's most highly 'professionalized' tracts (figure 6.2.8). 

Conversely, in 1970, manufacturers and craftsmen were much more highly represented in 

Warren than in Southfield and Oak Park (figures 6.2.9 and 6.2.10). 

^ The occupational total includes persons who [were] not currently employed [at the time of the census], 
referring to their most recent employment [at that time]...(Adams, 1970, data description file)." Craftsmen 
include persons employed in precision production, crafts, and repair occupations. Manufacturers include 
persons employed as handlers, cleaners, laborers, operatives, and machine operators and assemblers, as 
well as those employed in precision production, crafts, and repair occupations. 
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Percent Executive Manager 1970 
Oak Park Warren 

Southfield 

Pcrccat Encalivc Maaacer 
nz US-2S 
• 2.5-4 

2 0 2 4 

-igure 6.2.7: Percent Executive Manager In Warren, Southfield, and Oak Park 1970 

Southfield 

Percent Professional 1970 
Oak Park Warren 

12-15 
15-21.57 

-igure 6.2.8: Percent Professional In Warren, Southfield, and Oak Park 1970 
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Percent Manufacturer 1970 
Oak Park Warren 

Southfield 

Pcrccat Maoofaciarcr 
cz: 2.72 -10 
CZ] 10-20 
H 20-30 
H 30-40 
B 40 - 48.53 

2 0 2 * 

igure 6.2.9; Percent Manufacturer in Warren, Southfieid, and Oak Park 1970 

Percent Craftsmen 1970 
Oak Park Warren 

Southfield 

Pcrccat CraftiBKn 
1.64-4 

7-10 
10-12.5 
12J - 14.9 

igure 6.2.10: Percent Craftsmen In Warren, Southfield, and Oak Park 1970 
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Table 6.2.3 examines the distribution of Jews, Catholics, and Protestants across 

the three cities. Created using religious preference data collected for the University of 

Michigan's 1971 Detroit Area Study, the table shows that inl97l. Catholics were more 

highly represented in Warren than in Oak Park, Southfield, or the Detroit area. In fact, 

only in Warren, where Catholics comprised more than 50% of survey respondents, were 

Catholics more highly represented than Protestants. 

Table 6.2.3: The Percentage of Respondents in Warren, Southfield, 
Oak Park, and The Detroit Area who were Catholic, Protestant, or 
Jewish 1971 

Religious Warren Oak Park Southfield The Detroit 
Affiliation Area 

N % N % N % N % 
Catholic 57 60.000 5 26.316 14 31.111 686 36.470 
Protestant 34 35.789 11 57.895 19 42.222 992 52.738 
Jewish 0 0.000 3 15.789 11 24.444 34 1.808 
None 3 3.158 0 0.000 0 0.000 113 6.007 
Other 1 1.053 0 0.000 1 2.222 56 2.977 
Total 95 100.00 19 100.00 45 100.00 1881 100.00 
Respondents 0 0 0 0 

Jews, on the other hand, were underrepresented in Warren. Jews made up 1.8% of 

all Detroit area respondents, but none of Warren's 95 respondents were Jewish"^. 

However, 16% of Oak Park respondents and 24.4% of Southfield respondents were 

Jewish"^. Finally, while 52.7% of all survey respondents and 58% of Oak Park 

respondents were Protestant, only 42.2% of Southfield respondents and 35.8% of Warren 

respondents were Protestant. 

The similarities between Detroit's defended neighborhoods and Warren are quite 

striking, as are the similarities between Southfield, Oak Park, and Detroit's undefended 

This, of course, may be due to sampling error. 
According to Darden et al. (1987), in the early 1980s, one-half of all Oak Park residents were Jewish. 
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neighborhoods. Like Detroit's defended neighborhoods. Warren in the early 1970s was a 

predominantly Catholic city with a sizeable working class and skilled craftsmen 

population. And like Detroit's undefended neighborhoods, Southfield and Oak Park had 

disproportionately large Jewish populations, relatively small Catholic populations, a 

significant Protestant presence, comparatively few workers and craftsmen, and 

disproportionately large percentages of white-collar professionals. 

But why would Detroit's Catholic workers move to Warren rather than to 

Detroit's non-industrial suburbs? The evidence presented above suggests that Detroit's 

Catholic working class population was attracted to Warren because of its relatively low 

property values and exceptionally high concentration of manufacturing jobs. The lack of 

manufacturing in Southfield and Oak Park may have made these cities less appealing to 

Detroit's white working class population, while Southfield's housing prices probably 

made that city prohibitively expensive. Finally, Detroit's Catholic workers may not have 

wanted to live near these cities' large Jewish populations. 

Thus, I would argue that those whites who, because of their class position, 

religious affiliation, and status as home owners resisted black encroachment most fiercely 

when they lived in Detroit, were the same whites who, by virtue of their class position 

(and perhaps their religious affiliation) settled in Detroit's northern industrial suburbs, 

including the suburb. Warren, that houses the lion's share of the region's polluting 

manufacturing facilities. 

But regardless of how we explain the selective migration of Detroit's Catholic 

workers and craftsmen to Warren, the fact remains that demographically. Warren was 
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extremely similar to Detroit's defended neighborhoods. Thus, Warren housed those 

whites who lost the most in the mass migration of white Detroiters to the suburbs and 

who, as a result, probably resented blacks the most for having 'forced' them to leave their 

old neighborhoods. Warren also housed a less affluent population that was more 

vulnerable to industrial disinvestment than did Southfield and Oak Park. Finally, 

Warren's Catholic population was probably more strongly tied to their suburban 

neighborhoods than were their Jewish and Protestant counterparts due to the territorial 

organization of the Catholic Church. 

The Jewish and Protestant residents of Southfield and Oak Park, on the other 

hand, probably felt less resentment and anger toward blacks than did Warren's working 

class residents because their movement to the suburbs was less traumatic and drawn out 

than was the movement of Catholic workers out of Detroit. Southfield and Oak Park's 

middle-class professionals were also much less likely to compete with blacks in the labor 

market than were Warren's white working class residents"®. Moreover, historically, Jews 

have been less adamant than other whites in the United States about defending their 

neighborhoods against black settlement. This is due in part to the fact that in the United 

States the techniques used to prevent black/white integration have also been used against 

Jews and in part because: 

Jewish leaders were generally sympathetic to the civil rights of blacks, and many 
spoke of a common history of oppression shared by both groups. Whereas Catholic 
priests and Protestant ministers often preached resistance, Jewish leaders advocated 
racial accommodation (Sugrue, 1996: 244). 

^ As noted earlier, "Thirty percent of all workers in Warren in 1970 were black...(Darden et al., 1987)" 



155 

But the most important factor differentiating Warren from Southfield and Oak 

Park may have been the residential mobility and economic security of these cities' 

residents. As was true in Detroit's undefended neighborhoods, the residents of Detroit's 

undefended suburbs had greater financial resources and, therefore, greater residential 

mobility, than did Warren's working class residents. Median family incomes were higher 

in Southfield than in Warren and higher in Oak Park than in eight of Warren's thirty 

census tracts. Moreover, Southfield and Oak Park's largely white-collar populations were 

less threatened than Warren's largely working class population by the wave of 

deindustrialization that began to hit Detroit's industrial suburbs in the early 1970s~^. 

Deindustrialization not only made home ownership and the prospects for buying and 

selling a home more problematic for workers, it probably also threatened the white, 

middle class, American identity so important to Warren's working class whites. 

Relatively low incomes, high rates of home ownership, economic insecurity, and 

religious affiliation probably made residential flight nearly impossible for Warren's 

white, working class residents. But it was their continued resentment and anger over their 

flight from Detroit that made confrontation over and resistance to black settlement almost 

inevitable. Describing the reaction of suburban working class whites to federal efforts to 

integrate Detroit's suburbs, Darden et al. note: 

White suburbanites, especially the blue-collar working class of industrial suburbs like 
Warren, were incensed over what they perceived to be government intrusion into their 
communities or worse, government support of forced integration. Many of these 

"Between 1970 and 1977 the market value of industrial property in Macomb County dropped by 5.6 
percent. By 1979 the county had 94 fewer manufacturing plants than at its 1967 industrial peak - a decline 
of 10 percent. Then, as the economy slumped between 1979 and 1982, Macomb lost 21 percent of its 
manufacturing jobs...By March 1981 Macomb's unemployment rate was 15.3 percent, more than double 
that of the metropolitan area as a whole (Darden et al.. 1987: 31)." 
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working-class whites had lost money selling their homes in the mad flight to the 
suburbs and had nowhere else to go nor sufficient funds to run again. Most felt that 
they had been forced from their east-side Detroit homes by blacks moving in, and 
they would not run again. In 1970 one former, white east-sider - who started a 
petition drive in Warren to call a referendum to repeal the city's urban renewal 
program rather than accept federal guidelines relating to low-income and integrated 
housing - commented, "I was the last to move out [of east-side Detroit]....[I] fought 
them [blacks] as long as I could (Darden et al., 1987: 141). 

Oak Park, on the other hand: 

has the potential of becoming a model multiracial and multi-cultural city. The large 
Jewish community, the largest such community in the Detroit area, has been correctly 
perceived as one of the key factors in the stability of the larger community. This has 
been particularly the case in the wake of the flight of younger white families, 
unnerved by the changing racial and cultural makeup of Oak Park and most especially 
by the influx of blacks and Chaldeans (Darden et al., 1987: 147). 

DISCUSSION 

Between 1940 and 1990, black migration and industrial investment in the Detroit 

metropolitan area followed different paths. Blacks migrated to the northeast and the 

northwest of the original black ghetto during this period (see chapter four), while 

industrial investment migrated northward into Macomb county and eastern Oakland 

county (Figure 6.3.1). 
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Black Migration and Industrial 
Investnnent Flow 

Industrial Investment 

Black Migration 

LLU 1920 Black Ghetto 

Figure 6.3.1: Black Migration and Industrial Investment 

The spatial disjuncture between black settlement patterns and industrial 

investment patterns was not coincidental, nor was it simply the result of blacks' inability 

to leave Detroit. As I have noted throughout the chapter, middle class blacks were able to 

settle in Southfield and Oak Park after 1970, but blacks still had not settled in large 

numbers in Detroit's northern industrial suburbs as late as 1990. In moving to the 

suburbs, middle class blacks were continuing a process, begun as early as World War II, 

of distancing themselves from poor blacks by settling in middle class, Jewish and 

Protestant neighborhoods. In the 1940s and 1950s, middle class blacks moved to Jewish 

and Protestant neighborhoods along Twelfth Street and the near Northwest Side, and in 

the 1970s and 1980s they moved to Southfield and Oak Park (figure 6.3.2). 
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Middle Class Black, Jewish, and 
Protestant Migration 

° ( ° ( 

M 

Middle Class Migration 
BUck Migration 194(h and l9SOs 
Jewish and Protestant Migration 1940s - 1970 

 ̂Black Migration 1970-1990 

Q 1920 Black Ghetto 

Undefended Jewish and 
Protestant Neighborhoods 

Figure 6.3.2: Middle Class Black, Jewish, and Protestant Migration 

Black settlement in Southfield and Oak Park was shaped by middle-class blacks' 

housing preferences, but it was dictated in large part by the migration patterns and 

historical experiences of these cities' Jewish and Protestant residents. Similarly, blacks' 

inability to settle in Warren was determined by the migration patterns and historical 

experiences of that city's white residents, although not, presumably, by working class 

blacks' housing preferences. Thus, black suburban settlement patterns were not random. 

Nor were they determined simply by some sort of preference function. Instead, black 

suburban settlement patterns were historically determined, and as a result, so was the 

spatial mismatch between black settlement and industrial investment. 

As I noted earlier, the flow of industrial investment northward out of Detroit 

combined with black's inability to settle in Detroit's northern industrial suburbs 
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weakened environmental racial inequality in the Detroit metropolitan area. Thus, the 

spatial mismatch between black settlement patterns and industrial investment probably 

helps explain why environmental racial inequality declined in the region in the 1970s. 

But spatial mismatch theory, as traditionally conceived, does not offer a complete 

explanation of environmental inequality in the Detroit metropolitan area because it does 

not provide a sufficiently nuanced explanation for why blacks were unable to settle in 

Detroit's northern industrial suburbs after 1970. Nor does spatial mismatch theory help us 

to understand why environmental racial inequality failed to decline in strength during the 

1980s. 

One possible explanation for the relative stability of environmental racial 

inequality in the 1980s is that Detroit's northern industrial suburbs were devastated by 

industrial disinvestment in the late 1970s and early 1980s. While I have been unable to 

obtain yearly figures on industrial investment and manufacturing employment in the 

region^®, it is quite possible that disinvestment and plant closings in Detroit's industrial 

suburbs at that time offset similar losses in Detroit, thereby preventing facility presence 

in white neighborhoods from increasing relative to facility presence in black 

neighborhoods. If this is the case, it suggests that the combined effect of black and white 

migration patterns and industrial investment flows on environmental racial inequality 

may be historically contingent, varying from one time period to the next. Thus, we cannot 

assume that industrial flight necessarily weakens environmental racial inequality. 

This data exists, I believe, but I have been unable to obtain the Annual Survey of Manufactures volumes 
I need through inter-library loan. 
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CONCLUSION 

Contradicting assumptions held by many environmental justice researchers, the evidence 

presented in this chapter and throughout the dissertation shows that the factors shaping 

environmental inequality are relatively complex. Thus, environmental racial inequality in 

the Detroit metropolitan area is not simply a function of black/white income inequality, 

the intentional placement of manufacturing facilities in black neighborhoods, the 

placement of manufacturing facilities in low income neighborhoods, or the pull exerted 

by facility neighborhoods on blacks. Nor is environmental inequality shaped by blacks' 

inability to leave central-city Detroit or by white flight from environmentally hazardous 

neighborhoods. Instead, the distribution of blacks and whites around the region's 

manufacturing facilities is the product of a variety of factors including class conflict, 

religious affiliation, class position, and home ownership, as well as racism, residential 

segregation, deindustrialization, and uneven development. The task, then, is to discover 

whether these factors play an equally prominent role in other regions and for other 

environmental hazards, and to develop a broad range of case studies that will allow 

researchers to develop a more general explanation of environmental inequality than is 

currently possible. 
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