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Abstract

This paper presents an analysis of an Environment Justice (EJ) program adopted by the South
Coast Air Quality Management District (AQMD) as a part of its regulation to phase out a toxic
chemical used by dry cleaners. AQMD has provided financial incentives to switch early, and
establishments in EJ neighborhoods are given priority. Despite this pro-EJ policy, an analysis of
available data shows that dry cleaners in low-income, predominantly minority and EJ designated

areas are less likely to be an early adopter of green technologies, and this finding holds even after
accounting for firm and market characteristics.

Introduction

Environment Justice (EJ) has become a major concern within the environment arena. At
its core, EJ is concerned with the unequal burden on socially and economically disadvantaged
communities and the government’s role in producing the inequality. Since the seminal and
influential publications by the United Church of Christ’s Commission for Racial Justice (1987)
and Robert Bullard (1990), there has been a growing body of increasingly sophisticated research
documenting the pervasive socioeconomic inequality in the distribution of environmental
hazards from stationary and mobile sources (Anderton, et al., 1994; Bowen, 2000; Oakes, et al.
1994; Bullard et al., 2007; Houston, et al. 2004; Morello-Frosch and Lopez 2006; Pastor et al.

2006; Rinquist 2005). The EJ movement has focused on “environmental racism” and has been
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pursued as an extension of the Civil Rights Movement (Colopy, 1994; McGurty, 1997; Bullard

and Johnson, 2000; Yang, 2002; Camacho, 1998; Schweitzer and Valenzuela, 2004; Pellow and
Brulle, 2005). Given the intersection of racial and economic inequalities, the EJ movement has

also been concerned with low-income communities.

A particular EJ concern is centered on the state’s role as an active contributor to or
passive participant in the creation of environmental inequalities. The former refers to de jure
discriminatory actions by the state against minority and poor communities, and the latter refers to
the failure of the state to prevent discriminatory societal and market actions, thus leading to de
facto inequality. EJ activists have focused on fighting unfair siting of hazardous facilities, but
inequality can also be generated when marginalized communities receive a disproportionately
smaller share of the benefits from policies aimed at reducing pollution. To counter negative state
actions, advocates have pressured public agencies to adopt principles prohibiting discriminatory
practices and to open up the decision making process to those historically excluded. These
objectives are means to the fundamental goals of redressing and hopefully eliminating the
underlying inequality. At the federal level, President Clinton’s 1994 Executive Order 12898
directs federal agencies to incorporate EJ in their programmatic activities, and there has been a
proliferation of EJ related policies and programs at the state, regional and local levels, with
California and its regional air districts being among the most active (Bonorris, 2010).

Merely adopting policies and programs, however, does not guarantee positive results
because outcomes are critically dependent on successful implementation (Pressman and
Wildavsky, 1973; Scheberle, 2004). Success requires several factors: careful and purposeful

attention, procedures and processes to overcome internal and external barriers, explicit and
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guantifiable objectives to monitor progress, on-going assessments to identify implementation
problems, and a willingness to revise and refine efforts when required. Quite often, this is not the
case. For example, the implementation of E.O. 12898 has been at times haphazard and
perfunctory, often undermined by changing political and competing organizational priorities
(U.S. EPA, 2003; U.S. GAO, 2005). Moreover, effective implementation is hampered by a lack
of research. Only a handful of studies have evaluated the effectiveness of governmental action in
‘closing the environmental gap’, defined as the systematic socioeconomic difference in
cumulative exposure risks and health outcomes. Macro-level analyses using aggregated data
over multiple time periods indicate a reduction in inequality following the adoption of broad
governmental EJ policies, but the results are not consistent and depend on how the
environmental gap is calculated. (Kahn, 2001; Sigman, 2001; Pastor, 2008) Program and policy
level studies tend to highlight community capacity building, influencing decision making, and
general measures of community benefits. (See for example, Baron, et al., 2009; Birnbaum, et al.,
2009)

This paper partially fills the lacuna in the literature by evaluating an Environment Justice
program adopted by the South Coast Air Quality Management District (AQMD) as a part of its
regulation of the dry cleaning industry. This paper is organized into four parts. Part 1
summarizes the literature on the environmental risks generated by dry cleaners and the relevant
environmental regulations. In response to the health hazards, the District has mandated a phase
out of perchloroethylene (PERC), and has provided financial incentives to switch early, giving
priority to establishments in EJ designated neighborhoods. Part 2 presents the results from a set
of bivariate analyses to determine if establishments in low-income, predominantly minority and

EJ designated areas are more or less likely to adopt non-PERC technology at two points in time,



2006 and 2010, and the relative likelihood of these EJ establishments receiving a grant from
AQMD. The findings consistently show that disadvantaged communities benefit less. Part 3 uses
multivariate models to control for firm and local market conditions to evaluate 2006 outcomes.
The results also show that firms in predominantly minority, low-income and EJ designated areas
are less likely to use non-PERC technology. Part 4 concludes with a discussion about future

research needs.

Part 1: Environmental Policies Regulating Dry Cleaners

Since the 1950s most dry cleaners in the United States have used perchloroethylene
(PERC), a synthetically produced organic compound whose vapors are emitted into the ambient
air during the dry cleaning process (Martin and Fulton, 1958; Campbell and Low, 2002; U.S.
EPA, 2009). In recent years, a number of governmental agencies have classified
perchloroethylene as a “possible” or “probable” human carcinogen.? Inhaling the chemical for
short periods of time irritates the eyes, nose and throat, and adversely affects the nervous system,
causing dizziness, fatigue, headaches, sweating, poor coordination, and unconsciousness (U.S.
EPA, 1994). Longer-term exposure can increase cancer risks of the esophagus, kidney, bladder,
lung, pancreas, and cervix (Brown and Kaplan, 1987; Solet, et al., 1990). Exposures are highly
localized, so owners and employees in close contact are most at risk, but the danger also extends
to those living and working nearby (California Environmental Protection Agency, 2002;

Schreiber et. al., 2002; Altmann, et al., 1995; Smith, 2002). Moreover, the externalities are not

2 This includes the Environmental Protection Agency (EPA), the Office of Environmental Health Hazard
Assessment (OEHHA), the International Agency for Research on Cancer (IARC), and the Scientific Review Panel.
It should be noted that a study conducted by the American Council on Science and Health (ACSH), funded by the
dry cleaning industry, concluded that perchloroethylene is not hazardous to humans at typical levels of use (Ghasemi
and Perryman, 2002).



just limited to these groups because most dry cleaners are located in or close to shopping centers,
child daycare facilities, schools, and restaurants (Campbell and Low, 2002).

In response to the documented detrimental health effects, environmental agencies have
adopted policies to regulate and ultimately eliminate the toxic chemical. In 1993 through the
National Emission Standards for Hazardous Air Pollutants (NESHAP), the U.S. Environmental
Protection Agency (EPA) required new and existing large dry cleaning facilities (those
potentially emitting greater than ten tons of PERC annually) to control emissions to level
achievable by available control technologies and management practices (U.S. EPA, 2006). A
2006 amendment included a phase-out of PERC at dry cleaners located within a residential
building by the year 2020. States and regional agencies have been given responsibility for
enforcing these regulations with discretion to adopt stricter regulations.

The State of California went beyond the NESHAP by enacting the 1994 Air Toxic
Control Measure (ATCM), which requires dry cleaners to add primary control systems on older
machines, and integrated primary and secondary control systems on newer machines (California
Air Resources Board, 2010). PERC is also to be phased out in dry cleaner machines in residential
buildings by 2010 and out of all machines and related equipment by 2023. To help with the
phase out, California enacted Assembly Bill 998 in 2004, which provides $10,000 assistance
grants to dry cleaning operators purchasing machinery utilizing qualifying non-PERC alternative
technologies (California Air Resources Board, 2006). Regional air districts have been given
responsibility for enforcing ATCM as well as NESHAP.

Within Southern California, the South Coast Air Quality Management District (AQMD)
is responsible for regulating the dry cleaning industry. AQMD has jurisdiction over all of Orange

County and the urban portions of Los Angeles, Riverside, and San Bernardino counties, covering



10,743 square miles that are home to about 17 million people. The air basin is one of the most
polluted in the country, and in many years the most polluted in the nation in the state
(SCAQMD, 2009). In 2000, District researchers identified perchloroethylene as one of six major
toxic air contaminants in the Basin. An estimated that 850 tons were emitted annually, with dry
cleaners releasing about two-thirds. Residents living within 25 meters of a dry cleaner faced a
cancer risk of 120 to 140 cases per 1 million people, 8 times higher than the acceptable level
established by regulatory authorities (Ghasemi and Perryman, 2002; Polakovic, 2002).

In 2002, AQMD’s Governing Board approved Rule 1421, a regulation designed to phase
out perchloroethylene-based machines with approved alternatives such as wet cleaning,
hydrocarbon, Green Earth, and CO2. Starting January 1, 2003, the rule has required new facility
or a facility adding additional machines to purchase an alternative technology. Existing PERC
machines are required to be replaced by non-PERC ones by no later than 2020. AQMD allowed
for a long phase-in period because of the cost of adapting new technology. While new
equipment can costs less than perchloroethylene equipment and is potentially more energy
efficient (Ghasemi and Perryman, 2002; Dabirian, 2002; Krause, 2002), switching over
nonetheless requires investing in new capital, whose estimated fixed cost ranges from about
$40,000 to $150,000 depending on technology and size (Sinsheimer et al., 2007; CARB, 2008;
Morris and Wolf, 2005; Green Earth Cleaning, 2010). The required investment is sizeable given
that most dry cleaners are small, marginally profitable operations (Thomas, 2007). The typical
dry cleaning firm is a family venture, a husband and wife team employing one or two employees
and, in some cases, the owner’s children. Four in five have fewer than 5 employees, and
approximately two-thirds of the industry has annual sales of less than $100,000. Profits are low

because the industry is highly competitive due to low barriers to entry. Access to capital from



financial institutions is limited, and many rely on personal savings and family loans. Given the
financial barriers, firms are not likely to switch technologies until their machines have reached
the end of the equipment’s economically useful life span, or when there is a market advantage to
“going green”, or when they reach the 2020 deadline, whichever comes first.

To help with cost, AQMD offers financial incentives to qualified operations to aid in
transitioning to an approved alternative system, with grants ranging from $5,000 to $20,000,
depending on the technology and machinery needed. The District initially allocated two million
dollars to this program in 2002, and added more funds in subsequent years. By early 2010, the
District gave out 599 awards, for a total amount of approximately $3.6 million. AQMD gives
priority to establishments in Environmental Justice designated areas in applying for a grant
(SCAQMD, n.d.). EJ locations are zip code areas that meet two criteria.

The first criterion is that at least 10% of the population have incomes below the federal
poverty line (FPL). The poverty rate is calculated using tract-level data from the 2000 Census,
which reports annual income for the prior year. The FPL is based on the minimum income
needed to meet a family’s most basic needs, which was originally defined as three times the cost
of the Department of Agriculture's low-cost food plan. The FPL is adjusted for inflation and
family composition, but is not adjusted not for any geographic differences in the cost of living.
For a family of four with two children, the 1999 FPL was $16,895.

The second criterion for EJ designation is based on environmental impacts, which has
two components. The first is the cumulative cancer risk from exposure to air toxics. (SCAQMD,
2008). The rates are estimated for two kilometer cells using data from stationary monitoring
stations, an emissions inventory of toxic air contaminants, and parameters linking exposure to

cancer risk from the scientific and health literature. The second environmental component is the



level of exposure of ultra-fine particulate matter (PM2.5), which is estimated using information
from the District’s air monitoring system. If a zip-code area is among the most impacted by
either of the two environmental hazards and has at least a 10% poverty rate, then it is designated
as an EJ area.

It should be noted that AQMD’s definition is not consistent with prevailing notions of
disadvantaged communities. The most glaring difference is the absence of race in the formula,
despite the fact that environmental racism is central to EJ concerns. A possible explanation for
this is that California’s Proposition 209 prohibits the state and local jurisdictions from granting
“preferential treatment to any individual or group on the basis of race.” Whether this prohibition
applies to neighborhoods is debatable, but other air districts in the state do use racial composition
as a factor in identifying EJ areas. The second problem is the definition for low-income
neighborhoods. The overall poverty rate for the Southern California Consolidated Metropolitan
Statistical Area, which contains the South Coast Air Basin, was 15.6% according to the 2000
Census, which is considerably higher than AQMD’s threshold of 10%. Moreover, most
academic researchers and policy analysts define a “poverty area” as one where at least 20% of
the residents live below the FPL and an “extreme poverty area” as one where at least 40% of the
residents fall below the FPL. (U.S. Department of Commerce, 1995) AQMD’s low poverty

threshold produces apparent anomalies, such as the inclusion of two Beverly Hills zip codes.

Part 2: Basic Assessment and Bivariate Results
Undeniably, AQMD’s Rule 1421 will eventually produce benefits for both advantaged
and disadvantaged communities when PERC is completely eliminated from the dry cleaner

industry, but the rule does not address the question of whether there are systematic differences in



the distribution of benefits during the phase-in period of alternative technologies. A
neighborhood benefits if its dry cleaner is an early adopter of alternative technology because the
residents, workers and others in the area experience fewer years of exposure to the toxic
chemical. The critical question, then, is how early switchers to non-PERC technologies are
distributed across neighborhoods as defined by income, racial composition and EJ designation. A
related question is how AQMD grants are spatially distributed because assessing such pattern
tests whether the incentives are structured in a way to offset market conditions that disadvantage
EJ communities. Empirically, an evaluation entails examining variations in the proportion of
establishments adopting new technologies or receiving a grant based on their location in
categories of neighborhoods defined by socio-economic status (SES). This analytical approach
has limitations because it does not take into consideration cumulative exposure nor does it relate
the distribution to downstream health impacts. Nonetheless, analyzing changes in the sources of
the toxic chemical is an important step in evaluating AQMD’s EJ policy and program.

Five sources are used to construct the database for the distributional analysis: (1) AQMD
inventories of dry cleaning machines by chemical type for 2006 and 2010; (2) a specialize list of
cleaners using green technologies not on the AQMD lists; (3) aggregated 2000 Decennial Census
data at the zip-code level; (4) a list of zip codes designated by AQMD as EJ eligible areas; and
(5) a list of firms that received an AQMD grant to subsidize the purchase of qualified non-PERC
equipment covering all awards up to the early part of 2010. The first four data sets are merged by
zip code, and identifiable duplicates are deleted.

The dependent or outcome variable for the initial set of analyses is dichotomous
indicating whether a machine uses a non-PERC technology. Over a quarter (28%) the 2006

machines used for the analysis (n=2,202) falls into this category, and over a half (57%) of the



2010 machines (n=1,943) do. Census data are used to classify zip codes by socioeconomic status
(SES), one classification is based median household income and the other is based on the
percentage of the population comprised of African Americans and Latinos, the two most
disadvantaged minority groups in the region. These two SES characteristics are at the heart of the
EJ problem, environmental racism and classism. For each time period, machines are assigned to
ranked quartiles based on the income (lowest to highest) or racial composition of neighborhoods.
Machines are also classified by whether they are in an AQMD designated EJ zip code or not.
The EJ designated categorical variable is correlated with the two SES categorical variables, but
the resulting overlap is not exact because of differences to the criteria used by AQMD discussed
earlier. Contingency tables are used to examine the variations in the adoption rate of non-PERC
by neighborhood types, and the chi-square test is used to determine if differences are statistically
significant.

A second set of analyses focuses on the distribution of the AQMD incentive awards
across neighborhoods by the SES categories described above. Each grant is equivalent to a single
machine, and the list includes all awards since the inception of the incentive program to early
2010. Unfortunately, there is no comprehensive list of machines that have not received an award,
so the 2010 machine count is used as the base, which means that approximately 31% of all
machines or 54% of all non-PERC machines are covered by a grant. For each neighborhood
category, the number of machines without a grant is estimated by subtracting the number of
grants from the total number of machines in 2010. Contingency tables and chi-squares are used
to test the distribution of the grants.

Table 1 contains the bivariate results. The top panel reports the result for the 2006

inventory, which shows a distinct and statistically significant variation in non-PERC usage. The
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proportion or probability is lower in the poorest neighborhoods and in areas with the highest
percentage of African Americans and Latinos. (The p-value for the distribution by race is just
slightly higher than 0.01.) The spread between the top and bottom quartiles is sizeable, with the
differences equal to about a third of the overall non-PERC usage rate (28%). There is a similar
gap between the dry cleaning machines in AQMD’s EJ designated areas and non-EJ areas, with
the latter having a higher proportion of non-PERC machines. Four years later, the percentage-
point gap by income, race and EJ designated areas increased, that is the environmental inequality
became more severe. (See Figure 1 for summary comparison of the environmental gap.).

The results for the distribution of subsidies provide insights into whether AQMD has
played more than just a passive role in generating the environmental gap. It is possible, for
example, that AQMD disproportionately awarded more grants to establishments in
disadvantaged areas, but that was not sufficient to overcome the inequality produced by market-
based decisions. Unfortunately, the data show the opposite, that is, the most disadvantaged
neighborhoods received relatively fewer grants than the most advantaged neighborhood. There
are two caveats in interpreting the results. One, the variations in the distribution of grants across
SES categories are not strictly monotonic. The proportions receiving an award are similar for the
three lowest income classes and for the three racial groupings with the fewest African Americans
and Latinos. Two, the distribution by racial composition is not statistically significant, so this
specific finding is inconclusive. At the same time, the third test shows a distribution favoring
non-EJ designated neighborhoods, and the difference is highly statistically significant. Taken as
a whole, the analysis of grants indicates that AQMD played a more than a passive role in

generating environmental inequality.
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Table 1: Percent Using Non-PERC Or Receiving AQMD Grant

Stratified
by Median Stratified by
HH Percent Stratified
Income | Black+Latino | by EJ Area
2006 Machines (28%)
Quartile by Neighborhood
Most Disadvantaged 24% 23% NA
Disadvantaged 25% 26% NA
Not Disadvantaged 27% 30% NA
Most Advantaged 34% 31% NA
EJ Neighborhood
Designated as EJ NA NA 23%
Not Designated NA NA 31%
Chi-square Probability <.001 <.05 <.001
2010 Machines (57%)
Quartile by Neighborhood
Most Disadvantaged 51% 49% NA
Disadvantaged 56% 56% NA
Not Disadvantaged 56% 61% NA
Most Advantaged 65% 62% NA
EJ Neighborhood
Designated as EJ NA NA 52%
Not Designated NA NA 61%
Chi-square Probability <.001 <.001 <.001
Grants (31%)
Quartile by Neighborhood
Most Disadvantaged 28% 26% NA
Disadvantaged 29% 32% NA
Not Disadvantaged 29% 33% NA
Most Advantaged 37% 31% NA
EJ Neighborhood
Designated as EJ NA NA 27%
Not Designated NA NA 34%
Chi-square Probability <.05 0.116 <.001
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Estimated EJ Gap

OE) Gap 2006 MWEJGap 2010 MEJGrants

14.6%

12.9%

9.2% ;.
o 9.0% 9% 8.5% 8.4%

7.1%

Low Income Minority AQMD EJ Areas

Figure 1

Part 3: Firm Decision and Multivariate Results

Some of the gap observed in the previous section may be due to unaccounted causal
factors. In other words, establishments in more advantaged areas may be more inclined to switch
technology for reasons other than the SES of their location. This section examines this
proposition by empirically testing models that control for firm and other neighborhood
characteristics. Firm behavior related to replacing capital (equipment) is based on an economic
decision, which is not unique to the timing of adopting non-PERC technology but is nevertheless
very applicable. Before the end of the 18-year phasein period of alternatives, purchasing a new
machine is based on profit maximizing, which is equivalent to minimizing cost (in present value)
under most circumstances. The costs of an existing PERC machines include the cost of
ownership (payments and opportunity cost of the sale of the machine or business), operating
costs (inputs, energy, etc.), and maintenance. As a machine ages, it becomes less efficient, and

maintenance cost increases. The economic aging of capital is not necessarily chronological, but
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is dependent on factors such as how intensely the machine is used, and the availability and price
of parts and repair services. The alternative is replacing the aging machine with a new one,
which has a different set of associated ownership, operating and maintenance costs. Capital cost
is influenced by a firm’s ability to secure financing, particularly the interest rate of loans.
Governmental incentives and requirements can also influence the bottom line. At some time
point, the cost of keeping the older machine surpasses that of purchasing a new one, leading the
firm to switch.

The second set of factors influencing firm behavior is comprised of localized market
conditions, which affect demand for services produced by alternative technology. The dry
cleaning industry is a spatially competitive market with relatively free entry and geographically
fragmented territories with individual firms operating under competitive monopolistic or
oligopolistic conditions.® Markets are localized to lower travel-related transaction costs for
consumers, who are most likely to do their dry cleaning near their place of employment or
residence. The importance of proximity can be seen in the fact that a large majority of customers
live or work within 1-2 miles of their dry cleaner (U.S. Environmental Protection Agency, 1995).
Highly differentiated urban space produces variations in the willingness of consumers to pay for
greener products. The composition of consumers varies from one neighborhood to another, and
the differences matter. Non-resident clients are less concerned about exposure to hazardous
chemicals because they have very short exposures, but the opposite holds for residents. Highly
commercialized areas create positive externalities for dry cleaners by increasing foot traffic and
lower transaction cost by enabling consumers to consolidate shopping trips. At the same time,

dry cleaners face pressure from other retailers to go green in order to make the business district

® For discussions on this type of market structure, see Hotelling, 1929; Chamberlain, 1938; Smithies, 1941; Losch,
1954; Mills and Lav, 1964; Capozza and Van Order, 1978.
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more attractive, and the lower transaction cost makes it easier to pass along higher prices. In
submarkets that support two or more dry cleaners, competition could accelerate early adoption if
product differentiation is a viable marketing strategy or delay adoption because of price
competition.

One of the challenges to implementing an empirical model based on the above
description of firm behavior is the lack of data directly tied to the conceptual factors. For
example, it is extremely difficult and prohibitively expensive to collect data on the economic age
of capital, underlying costs, and access to financial resources. It is also challenging to observe
the demand for green products. What is possible is to create proxies that are reasonably
correlated with the factors affecting economic decisions. For example, it is reasonable to assume
that a measure of firm size is related to the cost of financing new equipment, that is, small “mom
and pop” operations pay higher interest for loans than bigger operations.

The data for a multivariate analysis starts with the merged 2006 data set described earlier
(machines by technology, neighborhood SES characteristics, and AQMD’s EJ designation),
which is aggregated by firm to produce a count of machines in each establishment. Two
additional data sets are then attached: individual firm characteristics taken from a 2005
Dun&Bradstreet (D&B) file, and zip-code level business statistics from the 2004 County
Business Pattern. There are 1,442 matched observations, which accounts for seven-eighth of the
establishments in AQMD’s inventory of machines. A part of the mismatch is due to the fact that
not all dry-cleaning facilities are retailing operations. The number of machines is imputed from
D&B revenue for about 5% of the observations using environmentally friendly equipment not in

AQMD’s database.
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The available data are used to construct three sets of independent variables. The first set
contains EJ related characteristics of the neighborhood: (1) the log of median income, (2) the
percent of the population that is African American or Hispanic, and (3) AQMD’s EJ designated
areas. While these variables are included to estimate the environmental gap, they also capture
local market conditions that can affect firm behavior. The most obvious example is that higher
income may be related to a preference for greener products as well as a greater ability to pay
higher prices (lower price elasticity).

The second set captures key firm characteristics. Firm size is measured by the number of
dry-cleaning machines, and the hypothesized effect is that larger firms are more likely to adopt
because they have better access to financial resources. The second variable is the number of
employees per machine, rescaled by dividing by ten. This captures the intensity of machine
usage, which is predicted to accelerate the aging of capital thus increase the likelihood of
switching. The final variable identifies firms operating three or few years, many of which were
established or changed hands after the passage of Rule 1421, and thus are more likely to have
adopted the required technology.

The third and final set of independent variables is related to local market characteristics.
Two variables captures the size of the market, one based on number of nearby residents per firm
and the other based on the number of nearby workers per firm. As discussed earlier, the a priori
assumption is that local residents have a stronger preference for greener products, but workers
from the outside prefer price over their miniscule risk. A measure of commercialization is
included because business oriented land-use patterns could encourage switching, as discussed

earlier. Finally, the number of firms per zip code is included to capture the level of local
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competition. The net effect is dependent on the relative importance of two offsetting factors —
gains from product differentiation from switching versus greater price competition.

Logistic regressions are used to estimate the independent effects of the variables. The
logistic function is defined as:

Probability (Early adopter) = e”/(1+e)
for Early adopter < (1,0)

X is the vector of independent variable, and g is a vector of coefficients. Maximum likelihood is
used to estimate the parameters.

Table 2: Multivariate Results, Using Non-PERC

Model 1 Model 2 Model 3 Model 4

Intersect -6.16 -9.76  *** -2.78  *** -2.92  wx*
SES of Neighborhood

Log of HH Income 0.29 0.61 ***

Percent Black+Latino -0.03 -0.75 *

Designated EJ Area -0.34 -0.47
Firm Characteristics

Total machines 1.05 *** 1.04 > 1.04 *** 1.06 ***

Employees per Machine 0.29 * 0.35 *** 0.35 *** 0.35 ***

Operating 0-3 years 0.30 * 0.30 * 0.30 * 0.31 *
Local Market Characteristics

Residents per Firm 0.58 * 0.58 * 055 * 052 *

Workers per Firm -146 * -1.61  *** -153 * -145 =

Commercial Index 1.93 *** 2.09 *** 1.90 *** 1.92 ***

Number of Firms -0.02 -0.02 -0.02 -0.02
Likelihood Ratio 96.96 *** 92.87 *** 89.374 ** Q555 ***
Number of Observations 1,442 1,442 1,442 1,442

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

Table 2 reports the results of the logistic regressions. Model 1 contains all independent
variables, and Models 2-4 include one EJ-related variable at a time. The non-EJ control variables
are not the main variables of interest, but it is worth noting that they largely perform well. The

estimated coefficients for all firm characteristics and two local market conditions (size of
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residential and worker markets) have the a priori predicted effects, are statistically significant,
and fairly robust across models. Gross land-use (commercialization index) also has a sizeable
positive and highly statistically significant impact on switching. The coefficient for the proxy for
localized competition (number of firms in a zip code) is not statistically significant, indicating
that any potential gains from product differentiation are offset by price competition.

The estimated coefficients for three EJ-related variables in Model 1 suggest that firms are
more likely to use non-PERC if they are in higher income neighborhoods with relative few
minority residents and outside designated EJ areas. Individually, none of the coefficients is
statistically significant, but a joint test shows that including them is statistically significant at the
p<.01 level. This indicates that collinearity makes it difficult to isolate their independent effects.
Models 2-4 test the EJ-related variables separately, and the estimated coefficients are sizeable
and statistically significant. Interestingly, AQMD’s EJ designation provides the most explanatory
power. The size of the coefficient for race in Model 3 is substantially larger than in Model 1,
suggesting that the racial composition is important but works through the other two factors.

The relative contribution of firm and market conditions to the overall environmental gap
is estimated by comparing the unadjusted and adjusted probability in using non-PERC
equipment. The unadjusted difference is the probability for firms in the most advantaged
neighborhoods relative the most disadvantaged neighborhoods using the method described in the
previous section on bivariate analyses. The adjusted difference in the probability of being an
early adopter (APr) is estimated using the following equation:

APr=B(p(1-p))*Ax
B is the estimated coefficient for one of the EJ-related variables, p is the observed probability of

being an early adopter for the total sample, and Ax is the difference in the means for the
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independent variable for the most advantaged category of neighborhoods and for most
disadvantaged category of neighborhoods. The results are reported in Figure 2, and they indicate
that firm and market characteristics have little or no effect on the environmental gap. The largest
difference between unadjusted and adjusted is for race, and the result suggests that ceteris-

paribus gap is noticeably larger than observed in the simple bivariate assessment.

12%
Unadjusted

10% B Adjusted

8% +—

6% +——

4% +—

2% +——

0% T T

Income Race EJ Area

Figure 2. Unadjusted and Adjusted Environmental Gap
Additional specifications are estimated to test the robustness of the results for the main
independent variables of interest.” This included using a different dependent variable. In the
above models, an establishment using both PERC and non-PERC machines is classified as a
switcher. The alternative specification is to define that establishment as a non-switcher. The new
estimates for the EJ-related variables are very similar in size to those reported for the original
models, although the statistical significances for the race variable drops to p>.10. A second set

of models excludes the 5% observations with imputed on the number of machines, and the

* The results from these alternative specification show that the estimated parameters for firm and market variables
are highly robust.

19



results for household income and EJ-designated areas are comparable to those based on the full
sample. The re-estimated coefficient for the race variable is considerably larger (-1.01 v. -0.75)
and statistically significant at the p<0.01 level. The wide range for the race coefficients across
alternative models indicate that the estimates are sensitive to specification, but nonetheless the
results consistently reveal that minority neighborhoods benefit less. Finally, the poverty rate is
used instead of the log of household income, and the estimated coefficient for this variable is
sizeable (-2.30) and significant (p<.05), although it does not have the explanatory power of
household income. Overall, findings are highly consistent across alternative specifications and

data sets, and the multivariate results mirror those from the bivariate assessment.

Part 4: Discussion and Conclusion

The analyses produce highly robust but undesirable results, that is, AQMD has failed to
achieve environmental justice in its dry cleaners program. One could argue that without the EJ
program, the outcomes could have been worse. For example, it may be possible that the firms
receiving grants in advantaged neighborhoods would have been more likely switched without the
financial incentives than their counterparts in disadvantaged neighborhoods. The hypothetical
consequence of not having the incentive program and its EJ priority would have been a larger
environmental gap. Unfortunately, the lack of credible counter-factual evidence makes testing
such an assertion difficult. Even the multivariate analysis is insufficient because it relies on a
natural experiment and uses proxies for some underlying economic behavior; therefore, the
estimated adverse impacts on disadvantaged neighborhoods could be biased upward (or even
downward). While one cannot absolutely dismiss this assertion, the indisputable bottom line is

that white and affluent communities have benefited disproportionately more because dry cleaners
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in their neighborhood are more likely to be an early adopter of non-PERC technologies. This
disparity is likely to continue throughout the protracted phase-in period.

What are plausible explanations for the inability to achieve environmental justice? It is
difficult to interpret the results given that the analyses only test for the presence of de facto
inequality. Available documents clearly show that the District’s stated intention is to promote EJ.
If taken at face value, this implies that implementation has been ineffective; organizational
practices ignore or fail to carry out the adopted policy. Determining if this is a plausible requires
a detailed process study of institutional procedures and actions.

This study has other limitations that should be addressed by future research. PERC usage
is only a proxy for emissions, exposures and health risks. While these phenomena are highly
correlated, the chain between originating sources to downstream outcomes is complicated and
nonlinear. Further research is needed to understand the results at these different stages. The
research reported here also does not examine how the negative results for one EJ program is
related to inequality in cumulative impacts. Cumulative analysis refers to examining disparities
from all pollutants rather than a single source at a time. EJ advocates have argued that this
approach is needed to understand the problem in its totality to accurate assess the magnitude and
nature of the environmental injustices (Corburn 2002). Further evaluations of the EJ dry-cleaner
program should include an assessment of how it affects cumulative risks and health impacts.

The study is also limited because the findings are not generalizable to other EJ policies
and programs. This is a case study of a single effort in a specific region covering a limited time
span. While the results cannot be extrapolated, it demonstrates that the mere adoption of a policy
or program is not sufficient to ensuring positive outcomes. This cautionary note needs to be

taken seriously. It is critical that other EJ interventions be rigorously evaluated to determine if

21



they are producing quantifiable results consistent with the intended goal. Such information
would contribute to a much needed body of academic and applied knowledge. Unfortunately,
public agencies seldom conduct such assessments. Even if they do, in-house evaluations may not
be adequate. To ensure transparency and credibility, it is essential that outside independent

researchers play a central role in conducting or reviewing the assessments.
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