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Abstract

This paper reports on initial findings of a research project that examines the effects of information disclosure policies on environmental decisionmaking, specifically, actions related to control of toxic chemical emissions in the United States.  The project seeks to determine why some companies do more to reduce toxic chemical pollution than others and why some communities encourage such pollution reduction more than others.  Ultimately, we will try to identity the variables that most directly affect pollution and risk reductions and by implication improvements in public health. 

Theory:  We examine state trends in reduction of toxic chemical emissions through the lens of comparative state environmental policy.  We hypothesize that state environmental releases and risk reductions are a function of:  (1) population demographics and economic prosperity; (2) the structure of environmental and industrial interests; (3) and state policy factors.  Method: Ordinary Least Squares regression is used on data representing trends in reported toxic air releases and  risk levels for 8,813 facilities reporting in 1991 and 2000. Results:  Most facilities (47 percent) did improve their environmental performance by decreasing both pollution emission levels and their overall toxic chemical risk production.  However, 2,689 facilities (30.1 percent) reported declines in environmental performance because of increases in pollution and risk levels.  Many of the better TRI environmental performers called Massachusetts, New Jersey, and Ohio home, while fewer appeared in Oregon and Florida.  Consistent with findings from previous comparative state environmental studies, the amount states spend per capita on hazardous waste is the most significant factor influencing a state’s ratio of firms reducing toxic releases to firms increasing them.  However, multiple regression models contained only a few or no significant coefficients when accounting for resource, political, and policy factors.  These findings reinforce our longer-term goal of incorporating sub-state level analysis (quantitative and qualitative) in an effort to explain the patterns of toxic chemical releases and the effects of information disclosure policies on corporate and community decisionmaking. 


In what has become a rite of spring, the United State Environmental Protection Agency (EPA) each year publishes a report of the latest data from the Toxics Release Inventory (TRI).  The TRI is EPA’s most well known information disclosure program.  Authorized by a provision of the Superfund Amendments and Reauthorization Act (SARA) of 1986, TRI often has been cited as a success story in dissemination of information about releases of toxic chemicals by industrial facilities.  The agency itself calls the TRI a “tremendously successful program,” the results of which “speak loudly for themselves” (U.S. EPA 2002a).
  Title III of SARA created the Emergency Planning and Community Right-to-Know Act (EPCRA), section 313 of which mandates that manufacturing facilities report their annual releases of listed toxic chemicals to the EPA; the agency in turn makes the information public.
  It is available in an online database that can be accessed by the public and other stakeholders, and summary statistics are provided in a TRI Public Data Release report.  In addition, some environmental groups, most notably Environmental Defense, make the data available online in a variety of graphic formats that allow community residents to assess what each industrial facility in their communities is emitting (www.scorecard.org).


Each year when the most recently collected data are made available one sees a flurry of media reports that disseminate to the wider public some basic information about the nature of toxics releases.
  In general, over the life of the program (1988 to 2002 reports), the trends have been downward; the releases of key toxic chemicals to air, land, and water have been decreasing.  Occasionally, as in the 2002 data release, there are increases reported in some categories.  What sometimes gets overlooked in the reporting of national summary data is that in any given year states can vary widely in their changes from previous years.  For example, although states like Texas, Nebraska, and Indiana saw their pollution levels increase between 2001 and 2002, states such as New York, Alabama, and New Mexico saw their levels decrease.  

Some news reports, especially in local or regional newspapers across the country, have picked up on these state-by-state differences, giving special emphasis to their own states.  The media may give some attention to descriptive information about why these changes have occurred at the state level (for example, an article may describe the key facilities in a given state that drove the changes between years), but generally pay little attention to the larger question of why there are these variations across states in the first place.  Much of the time, if cross-state comparisons are made, they are done at the level of comparing rankings; for example, how well or badly does a given state compare to other states in one year in contrast to previous years?  Such variation could conceivably be random, having everything to do with the particular facilities within a state and nothing to do with the states themselves.  We have reason to believe otherwise.


As Graham and Miller (2001), among others, argue, the overall reductions in release of toxic chemicals reported in the TRI require careful interpretation in light of the complexity of the reporting system, major changes made to it over time, and the multiplicity of variables that can affect corporate environmental decisions.  They note, for example, that reported decreases in chemical releases “mask widely varying trends in major manufacturing industries” (15).  It is apparent that economic factors associated with particular industries, new regulations or enforcement actions by federal and state regulators, and decisions made by managers of facilities with large releases can significantly affect the national trends on which analysts usually focus (see also Natan and Miller 1998).
  The EPA itself regularly includes comparable warnings in its annual TRI report on the “limitations that must be considered when using the data”; these include the widespread use of estimated rather than actual data on chemical releases and significant variation among companies in the way they estimate such releases (U.S. EPA 2002a, ES-13).


The lack of a full accounting for the causal explanation for state-by-state variations is the motivating force behind the analyses in this paper.  Our goal is to better understand not only toxic releases from facilities within states but also variations in relative risks to populations around these facilities.  We analyze these variations at the state level partly because theory suggests that they do matter in the impact that public policies have on environmental conditions, and that such variations reflect important political, institutional, economic, and cultural differences across the states.  


As indicated in Table 1, these two dimensions of  releases and risks can be used to distinguish the facilities within states by placing them into four categories:  green, blue, yellow, and brown.  The x-axis represents a continuum of releases where facilities on the left-hand side increase releases.  If they decrease releases, they progress to the right side of the axis, towards cleaner production.  A continuum of risk runs along the y-axis, with facilities that increase pollution risks on the bottom.  If they reduce risk, they progress upwards towards safer production.  When facilities reduce both releases and pollution risk, they move from the lower-left to the upper-right, reflecting an ideal case of cleaner and safer production.  In turn, the aggregation of facilities so categorized allows a comparison across states in terms of the number of green, blue, yellow, and brown facilities within their borders.

What we find, in brief, is that some policy and political factors do influence state level variations in pollution reductions, although it is also clear that not all of the factors under study have an impact.  Consistent with findings from previous comparative state environmental policy studies, the amount that a state spends per capita on hazardous waste is the most influential factor affecting a state’s ratio of firms reducing toxic releases to firms increasing them.  States with a larger manufacturing base for their economy also tend to host more release reducers than increasers.  However, multiple regression models contained only a few significant coefficients when accounting for resource, political, and policy factors.

Industrial Pollution and Environmental Decisionmaking Within and Across States

That states vary in pollution production, management, and reduction is not really in doubt. However, scholars have tried to explain why some states do more than others to manage or reduce their toxic pollution levels, and why some states see marked improvement in pollution control while other states exhibit less success (Bacot and Dawes 1997; Grant 1997; Lester 1983; Lester and Lombard 1990; Lowry 1992; Potoski and Woods 2002; Ringquist 1993; Williams and Matheny 1984; Yu et al. 1998).  Some common themes have emerged over decades of work.


Research that seeks to improve understanding of state-level policy choices or priorities (as defined by regulatory decisions or budget expenditures) has focused mainly on whether policy has more to do with political factors (such as interest group strength), administrative capacities (both in terms of fiscal health and organizational capacities), or the severity of the pollution problem.  Results have varied, suggesting at the least that multiple factors help to shape the choices made by states.  For example, some studies have found that pollution severity is itself a significant influence on state choices (Bacot and Dawes 1997; Lester et al. 1983; Ringquist 1994), while others report mixed results (Potoski and Woods 2002) or found no such evidence (Lombard 1993; Williams and Matheny 1984).  A variety of studies have suggested that administrative or state capacity is critical, whether the factor is measured by a consolidated environmental bureaucracy (Lester et al. 1983), state size (Potoski and Woods 2002), or the level of professionalism of state legislatures (Lester et al. 1983; Ringquist 1994).  In contrast, Lombard (1993) suggests that federal actions may be more critical to state decisionmaking than state capacity factors.  In particular, state enforcement activity may follow closely in the wake of federal enforcement action, regardless of other state-level factors.

The most contradictory results relate to political factors, with some research suggesting that the strength of interest groups or political parties is critical (Bacot and Dawes 1997; Ringquist 1994; Sigman 2003; Williams and Matheny 1984), while others present findings that undermine this thesis (Davis and Feiock 1992; Lester et al. 1983; Lombard 1993).  In one of the most interesting studies to date, Potoski and Woods (2002) find evidence that suggests political factors influence some state policy choices, but not all, and that different types of environmental programs will have different sets of drivers.  They conclude that programs “that allocate resources may be influenced primarily by the interplay of affected interests within the larger political environment” (211).  Because different environmental arenas tend to draw different interests, we should not be surprised that the significant factors vary.  Another potential political variable is state opinion liberalism, which may have an indirect affect on state choices by influencing the strength of interest group and party behavior (Erikson, Wright, and McIver 1989; Ringquist 1994; Wright, Erickson, and McIver 1987).

Research focused on understanding changes in industrial  pollution levels over time has tended to focus on factors such as regulatory pressures, non-regulatory pressures (such as information disclosure programs), and industrial practices.  Ringquist (1993) finds that the stringency of regulation has a significant and negative relationship to sulfur dioxide (SO2) and nitrogen oxide (NOx) emissions.  In a related vein, Yu et al. (1998) find that as the direct regulation of pollution emissions increases, the levels of emissions fall over time.  Research also suggests that variations in state-level information disclosure programs are related to changes in emissions.  States that fund information disclosure programs (Grant 1997) and extend their outreach to affected communities (Yu et al. 1998) are able to reduce toxic emissions, even when controlling for factors such as industry production levels, state wealth, and enforcement activities. 
Regulatory and non-regulatory actions can also move in tandem and interact in important ways (Yu et al. 1998).  To use Schneider and Ingram’s (1997) “policy tool” terminology, it may not be a question of whether “capacity building” tools such as information disclosure are better or worse than “inducements and sanctions” such as regulation, but rather the extent to which the two together may have an impact on pollution levels.  Although shifts in industrial practices attributable to technological updates or economic changes undoubtedly have an affect on pollution levels (Stephan 2003; Yu et al. 1998), the extent to which these occur as exogenous pressures remains unclear.  Arguably improvements in pollution levels in turn may help to spur the spread of technological practices and may help revive states dealing with economic downturns.

In sum, previous research suggests a multi-faceted examination of the policy relevant factors which may influence changes in industrial pollution over time.  Key categories of variables include both political and administrative factors.  Regulatory and non-regulatory variations across states are potentially critical and cannot be ignored.  Finally, control variables—such as the severity of the problem or economic conditions—must be included in order to better assess whether policy choices are proactive or reactive.

Data and Methods

The EPA’s Risk Screening Environmental Indicators (RSEI) model provided facility-level data for this study’s dependent measures.  To characterize state-level TRI trends, the study analyzed a sample of facilities (8,813) reporting in both 1991 and 2000 and their changes in reported releases of toxic chemical pollutants as well as their risk levels.  For some purposes we also use the 1991 to 1997 period.  We begin with 1991 because it is the first year following enactment of the 1990 Pollution Prevention Act and the first year for which facilities reported on production related waste, a measure that we use in our larger study.
 We excluded the first several years of TRI reporting because of concerns over data reliability.  We use 2000 because it is the last year included in the latest RSEI model (released in 2002) and the interval provides sufficient coverage to measure significant changes over time in facility environmental performance.  The sample included only the 1991 core chemicals to ensure consistent comparisons of facility-level toxic chemical management across the 1991 to 2000 period as well as those analyses that cover the 1991 to 1997 period.
  These facility characteristics were then aggregated to explore state-level factors related to environmental pollution changes.  However, nine states were excluded from the analysis because their relative smaller concentrations of TRI facilities distorted statistical comparisons.


Since its inception, the TRI’s skeptics have criticized its self-reported nature and many other problems with the information disclosed in the inventory.  Much has also been made about what the TRI does not disclose and, in particular, the lack of any risk characterizations that would allow a comparison of various toxic releases.  In fact, EPA documentation on using the TRI begins by telling potential users that the database’s chemicals can vary widely in their toxic effects.  One’s perception of and attention to high-volume releases may be misdirected when more toxic chemicals are being released at lower volumes (U.S. EPA 2002b).  As one group of researcher’s noted, “the human health impacts of the various carcinogens and noncarcinogens in the inventory can differ by up to seven and eight orders of magnitude, respectively.  That is, a single pound of the most toxic chemicals . . . is toxicologically equivalent to one hundred million pounds of the least toxic of these substances” (Bouwes, Hassur, and Shapiro 2001, 3-4).  

The present study overcomes this limitation by applying the EPA’s RSEI model, which the Office of Pollution Prevention and Toxics (OPPT) released in 1999.  It provides a way to estimate the relative toxicological impacts of air releases reported in the TRI.  The RSEI software begins with the chemical and its air release amount and puts it into a steady-state Gaussian plume model.  It then simulates downwind air pollutant concentrations from a stack or fugitive source as a function of facility-specific parameters (stack height, exit gas velocity), local meteorology, and chemical-specific dispersion and decay rates.  These factors are then overlaid on demographic data taken from the U.S. Census to produce a surrogate dose estimate for the surrounding population.  The final product of applying the RSEI model is an indicator value that represents a risk characterization where users can discern and compare chemicals with dramatically different toxicological effects that are released from manufacturing facilities.

 
The dependent variables based on the RSEI model allow us to capture facility-level environmental performance that we can then aggregated by state for the comparative analysis.  First, we created a measure of a state's performance in hosting more facilities decreasing releases of toxic air emissions than increasing them.  A second dependent variable measured the ratio of facilities reducing risk to facilities increasing risk, where risk is measured by the RSEI model indicator values. We then combined these into a third dependent variable that measured the ratio of facilities reducing both releases and risk over facilities increasing both.  We relied on ratios because it allowed us to normalize our dependent measures across states with significant variations in the number of facilities.


Candidate independent variables encompassed state measures of resources, politics, and policy (see Table 4). No single variable was critical in our initial data gathering.  Rather, we sought to identify a set of interrelated clusters of variables that captured our understanding of what the literature suggests are the compelling factors in driving state differences.


Our resource variables were meant to serve as controls.  Our intent was to avoid attributing to policy or politics what may have more to do with demographic or economic differences across states (although the three categories of variables are intertwined to some degree).  Population density, unemployment, and income measures all came from the U.S. Census.  Following Potoski and Woods (2002) and Ringquist (1993, 1994), we included measures of industry group strength, such as the value added by manufacturing (as a percentage of the state’s gross product) associated with state firms most responsible for air pollution.


Political variables included two measures from Erikson, Wright, and McIver’s (1993) work.  Their measures for state partisan identification (whether citizens lean Democratic or Republican) and ideological identification (whether citizens lean conservative or liberal) were used.  Beyond these “statehouse democracy” variables, separate measures were used for the number of members of conservation groups and air polluter industry groups (both per 1,000 population) to further understand the role of interest groups, both state-level and local.   Finally, we used Rice and Sumberg’s (1997) measure for “Civic Culture” to account for both social capital factors and related political measures.  In sum, the variables were meant to capture the extent to which political forces both within and outside of state governments might either directly or indirectly influence pollution reduction.


A set of state policy measures were obtained from Bob Hall and Mary Lee Kerr’s 1991-1992 Green Index.  Their index of “state policy initiatives” encompassed 73 different policies, and we included this broad measure while also breaking out some of its subcomponents that addressed toxic waste.  Specific policy measures from this index included the presence or absence of a state program promoting access to information about toxic chemical usage and releases.  Another two variables were included:  measures for state spending on air pollution per capita and state spending on hazardous waste per capita.  The policy measures were intended to capture the extent to which states have policies, programs, and budgeted funds in place to deal with pollution.

Results


Forty-seven percent of facilities (4,195) reported reductions in chemical releases and risk characterizations, while thirty percent of sampled facilities increased both (see Table 1).  On average, fifty percent of a state’s facilities achieved both pollution and risk reductions, with the top percentile occupied by Delaware, New Hampshire, Massachusetts, New Jersey and Connecticut, which had more than fifty-two percent of their TRIs moving towards safer and cleaner production.
  A second group of state performers included California, Virginia, Tennessee, Washington, and South Carolina, which had larger shares (47 to 51 percent) of greening TRIs than 25 other states.  Lagging states, where less than 46 percent of TRI facilities achieved pollution and risk reductions, included Illinois, Kansas, Louisiana, Michigan, and Maryland.  Florida and Oregon hosted the fewest TRIs moving towards greener production, with less than 32 percent reducing releases and risk (See Table 2 and Figure 1).  Table 3 presents state TRI aggregations for total facilities, the percentage reducing both pollution releases and risk, and the ratio of release and risk reducers to increasers.


While states, on average, saw more facilities reducing releases than increasing them (a ratio of 1.78), the ratio of risk reducers to increasers was much lower (a ratio of 1.25).  An average of thirty-three facilities per state actually increased risk even though their emissions dropped while only seventeen facilities per state on average decreased risk while increasing emissions (see Table 4).  These figures suggest that the TRI program is perhaps not as successful as many have assumed it to be.  Much depends on which indicator one selects for analysis.  As we show here, substantial decreases in overall emissions can occur at the same time that many firms are increasing risks.  More recycling or energy recovery may be occurring, but firms can move closer to clean production with source reduction.


Other findings displayed in Table 4 also merit special note.  Our sample of 8,813 TRI facilities displayed a wide range of variation across the states.  The data indicate that the 39 states we examined hosted, on average, over 200 TRI facilities.  Ohio contained the most TRIs in our sample at 727, while only 24 called South Dakota home.  The sampled facilities also produced more than 57 million pounds of toxic pollution per state in 1991, but only 50 million pounds by 1997.  This improvement was driven by those facilities characterized as green or yellow, with an average of 110 of them per state; risk reducers (greens and blues) averaged 98 per state.  However, release increasers and risk increasers averaged 68 and 80 per state, respectively.

Bivariate correlations for a variety of resource, political, and policy measures on three categories of dependent variables (state ratios of release reducers to increasers, risk reducers to increasers, and both release and risk reducers to increasers) yielded a diversity of expected and unexpected patterns (see Table 5).  Both state population density and median income were significant resource variables; they correlated moderately with a state’s ratio of firms reducing both releases and risk (Green TRIs) to those increasing them (Brown TRIs).  Significant political factors included a state’s conservation membership, civic culture, and ideological identification.  As previous research suggests (Yu et al., 1998), informational tools in the form of state Right-to-Know (RTK) initiatives and state spending on hazardous and solid waste regulation also produced moderate correlations with the ratio of green to brown TRIs.


In the next phase of the study, the correlation analysis and our theoretical framework guided the exploration of multiple regression models of environmental release and risk reductions using ordinary least squares (OLS).  Since our key dependent variables are interval measurements, OLS is an appropriate statistical estimation technique.  In order to better understand the influence of each group of variables (resources, policy, and politics), we used hierarchical regression (adding blocks of variables in sequence), comparing not only the importance of particular variables, but also goodness of fit.  We began with the resource variables, adding the political and policy variables in turn, in order to more closely examine the impact of the latter two blocks of variables.


An initial analysis was performed with all of our candidate predictors, although it was clear that issues of multicollinearity made this model inappropriate.
  Candidate predictors were eliminated if they presented multicollinearity problems.  Combinations of independent variables from each theoretical grouping (resources, politics, and policy) were followed with the calculation of a Variance Inflation Factor (VIF).
  Independent variable combinations were excluded if items exceeded a VIF of four.
  Finally, differences between R2s were evaluated (using F-tests), as were standardized betas.


Although concerns about endogeneity were considered, we were unable to perform comprehensive tests to cover this contingent.  Part of the problem is that our measure for pollution releases (TRI data) is truncated.  We do not have good information before 1989, and therefore we cannot check to see whether changes in pollution output have driven the creation of policies, the nature of politics, or the structure of resources before the late 1980s.  Future research will need to address these concerns in more depth.


The exclusion of highly collinear variables left twelve independent variables (six resource variables, two political variables, and four policy variables) in our models of toxic chemical trends among facilities aggregated across the states.  In three models, we performed multiple regressions on distinct dependent variables that combined release and risk information by state:  (1) a ratio measure of state TRI facilities reducing toxic releases to TRIs increasing them; (2) a ratio measure of state TRI facilities reducing risk releases to facilities increasing them; and (3) a ratio measure of state TRI facilities reducing both toxic releases and risk levels to facilities increasing them.


In the first model of the ratio of toxic release reducers to increasers, the F-ratio for the resource variables was significant, suggesting that these variables as a whole help to explain the variance of the dependent variable (see Table 6, Column 1).  The F-ratio for change due to the addition of the political variables was also significant.  For the complete model, the adjusted R2 accounted for roughly 30 percent of the variance and the F-ratio for change that arose from the addition of the policy variables was insignificant.  Variables that had an impact on the model included the value added by air polluters (see Table 6, Column 1 and 2), state spending on hazardous and solid waste (Table 6, Column 3), and state policy initiatives (Table 6, Column 3).


The regression model meant to capture the effects of the independent variables on a ratio of risk reducers to risk increases (see Table 7) faired better than the release model.  Roughly 37 percent of the variance was explained, and once again, the F-ratio for resources (p<0.05) and the F-ratio for change (p<0.10) due to the addition of the political variables were both significant.  Variables of impact were similar to the previous model, with the exception that the existence of a state-level citizen right-to-know law seemed to have a positive effect on risk ratio scores (p<0.10).


In the third model of the ratio of “green” firms to “brown” firms (see Table 8), when looking just at our control variables (resources), the F-ratio was significant (p<0.01).  The addition of the two political variables also had a significant influence (F-ratio for change = p<0.10) on the model, suggesting that these variables are having an impact.  The addition of the policy factors as a group did not produce a significant difference; but particular variables were worthy of note.


Variables that held up across the specifications in the third model (and that had the expected sign on their coefficients) include measures for state population density, education, and a Civic Culture Index, which we borrow from Rice and Sumberg (1997).
  The ranking for state policy initiatives produced the largest standardized coefficient estimate, but in an unexpected direction.  Insignificant factors included state unemployment changes, total releases, and state-level right to know policy.  The adjusted R2 indicated that over 41 percent of the variance in the dependent variable could be explained by the model (see Table 8, Column 1).


Though most of the coefficients for the independent variables were in the expected direction, one variable—the rankings for state policy initiatives—had an unexpected and puzzling effect in two of the models (Tables 7 and 8, Columns 3).  The results are puzzling because they suggest that states which rank higher in their environmental policy activity actually had lower ratios of green facilities to brown facilities (the exact opposite of what we found in the correlation analyses).  A close examination of the raw data suggests that these results are being driven by the data from two states:  Oregon and Florida.  Both states had extremely low ratio scores (well below 1.0), but were ranked quite high on the initiatives index (ranking 2nd and 11th, respectively).  In order to get a better handle on how the models might perform without the influence of these anomalous states, three further regressions were run with the same dependent variables, but dropping these two states (see Tables 9 to 11).  Looking at these three models as a whole, there are some key results that are significantly different from the initial regressions.


First, by dropping Oregon and Florida, we significantly strengthen the models, with explained variance ranging from 35 percent to 48 percent.  In most cases the addition of either political or policy variables significantly improves the model, with all F-ratios for change ranging from p<0.01 to p<0.15.


Second, a number of variables of impact from the original model continue to play a role in these regressions.  Variables such as education, population density, and the Civic Culture Index are significant and in the expected direction.  Similarly, our measure for the financial value to a state added by air polluting facilities in that state continued to be important, though again with an unexpected sign to its coefficient.


Third, as expected, the index of state policy initiatives drops in relevance across all of the dependent variables.  It is replaced in importance by the variable measuring state per capita spending on hazardous and solid waste (see Tables 9 to 11, Columns 3).  This measure for spending holds up consistently across the models, suggesting that for these states at least, state spending has a positive relationship to reductions in toxic releases and risk levels. 

Discussion


The results, taken in their entirety, are suggestive rather than conclusive. There are at least three points we take away from them. 


The first is that policy factors and political factors may both play a role in driving state differences.  For example, state spending per capita on hazardous and solid waste correlates positively with all three of our dependent variables (see Table 5).  This makes sense:  states spending more money on regulatory oversight and technology transfers should see some positive results from these efforts.  Similarly, the Civic Culture Index seems to have a positive influence on the ratio of risk reducers to risk increasers (see Tables 7 and 10, Columns 2).  Interestingly enough, the same cannot be said of the ratios for facility releases when observed in isolation (see Tables 8 and 11, Columns 2).  This is also understandable given the nature of the TRI as a form of information disclosure.  Risks from pollution are much more likely to be discussed by groups that have an ongoing commitment to civic engagement.  Risk data historically have not been as readily available as release data, but can be inferred with extra work.  States with engaged communities may be more likely to make the extra effort of thinking through risk concerns.  Moreover, the results relating to state level right-to-know (RTK) laws may also be critical.  Such state laws may further reduce the costs of information acquisition and allow a shift in priorities from attention to releases to the more sophisticated issue of risk levels (see Tables 7 and 10, Columns 3).


When looking at the political variables and policy variables in blocks, the results are mixed.  The addition of the political variables consistently improves the model.  These results follow one line of thought in the literature (Bacot and Dawes 1997; Ringquist 1994; Sigman 2003; Williams and Matheny 1984) and signal that state level political factors cannot be ignored. In contrast, as mentioned above, particular policy variables seem to be relevant, but the block of variables taken together does not necessarily have a significant impact.  These results join the range of conclusions already found in the literature, although most significantly they fall in line with what has already been found about the role of state capacity (Lester et al. 1983; Ringquist 1994; Potoski and Woods 2002).  That state spending matters may seem obvious, but it is far from trivial.  The link between budget expenditures and environmental outcomes is often elusive, so any evidence that connects the two is important information.


Some of the control variables, such as the severity of the pollution problem, seem not to influence the dependent variables, while others such as population density, are more consistently significant.  How to interpret these results is not entirely clear.  Although it was predicted that increases in population density would lead to improvements in the ratio of reducers to increases, the particular causal mechanism is not obvious.  There may be a collective action dynamic or the variable may serve as a proxy for something else of importance.  The lack of significant findings for severity does not imply that severity is irrelevant, only that state-level measures of severity do not capture its role in spurring environmental improvements.


The second major point is that results in the correlation matrix (see Table 5) suggest the possibility of an interesting dynamic that defies straightforward explanation.  When comparing results for the ratio of facility releases to the results for the ratio of facility risk levels in each state, the findings suggest that two separate processes may be going on.  Although most states are making progress in reducing releases, it is the liberal and more policy progressive states that are making even further progress in reducing risk levels.


By implication, it is these states that have built the capacity to go beyond simple release information and have pushed towards the more sophisticated goal of reducing risks.  The point being made here is a logical extension of the argument about results relating to regulatory pressures made by researchers such as Ringquist (1993) and Yu et al. (1998).  The intensity of regulatory pressure matters, but so too does the point at which pressure occurs.  As regulators get their hands around reliable risk information, they have the opportunity to give great attention to the factors that have a larger impact on human health and the environment.


The third major finding, the lack of significant results across most of our independent variables, is itself telling.  Arguably, some of variance should be explained not only at the subnational level but also at the substate level.  Community interactions and internal facility level work may themselves help to explain the variance not yet accounted for at the state level.  In sum, state differences can mediate some of what happens at the local level, but only partially.

Future Directions


Measuring and modeling the factors that influence innovative environmental decisions and outcomes will significantly advance our understanding of their relationship to information disclosure policies.  However, we also intend to augment this modeling with qualitative analysis through the use of questionnaires, interviews, and case studies.  Such a precedent was outlined by Meier and Kaiser (1996) when they leveled a provocative criticism of traditional regression techniques.  They point out that these focus on average cases when more interest may lie in unusual cases.  For the research under way, this would be communities with high concentrations of facilities that have undertaken source reduction or have decreased pollution levels beyond what would have been expected (performers).  If the most ideal presumptions about information disclosure are right, we would expect to find performing firms to indicate that their environmental management choices were partially or even fully influenced by community factors.  On the other hand, much can be learned from communities hosting facilities that struggle to change (or even worsen) their environmental management and/or pollution levels (strugglers).

The initial results presented in this paper will guide our sampling of leading and lagging facilities and the communities in which they are located.  We will use survey questionnaires and interviews with corporate officials, state and federal regulators, emergency management committee members, and active citizens in an attempt to document how environmental decisions have been affected by TRI information disclosures.  This qualitative phase in the research and use of an explicit comparative case study approach should enable us to learn much about why firms make the kinds of decisions they do about toxic chemical pollution and how communities respond to and influence such decisions.


As suggested early in the paper, there are significant policy implications to work of this kind.  Until we know more about the effect of information disclosure programs, we cannot speak with confidence about either their previous success or what changes in policy design or implementation might make them more effective in the future.  In later reports we hope to be able to address how the TRI program might be redesigned to provide greater incentives to industrial facilities to reduce both pollution releases and risk levels.  We also expect to say more about how communities can use TRI data (including new data coming from the RSEI model) to become better informed about health and environmental risks and help to influence corporate environmental decisions that can have a substantial effect on those risks.
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Table 1.  Firm Environmental Performance Associated

with Increasing or Decreasing Releases and Risk

Risk


Releases
	
	Increasing (Dirtier)
	Decreasing (Cleaner)



	Decreasing

(Safer)
	Blue Firms
692 (7.7%)

Example: a firm could substitute a more benign chemical for one of its most toxic air releases, but still generate and even release large quantities of less toxic pollutants.  
	Green Firms

4,195 (47.1%)

Example: a firm installs new pollution control equipment that decreases the volume of its more toxic air releases and initiates source reduction activity that reduces its risk levels.



	Increasing

(Riskier)
	Brown Firms

2,689 (30.1%)

Example: a firm increases production but takes no steps to control the higher volume of toxic air releases and the risk they pose.  
	Yellow Firms
1,329 (14.9%)

Examples: a firm targets its biggest releases for reductions while maintaining or even increasing a low volume, but highly toxic (riskier) air release.  


Table 2.  State Performance in Hosting TRI Facilities That Reduce Both 

Air Pollution Risk and Releases (Quartiles)
	Brownest
42% or less
	Browner
43% to 46%
	Greener
47% to 51%
	Greenest
52% or more

	Kentucky

Nebraska

South Dakota*
Iowa    

Utah    

Arkansas

Colorado

Idaho*

Georgia 

New Mexico*

North Dakota*

Oregon

Florida
	Illinois

Kansas  

Louisiana

Maryland

Missouri

Oklahoma

Michigan

Mississippi

Pennsylvania

Indiana 

Alabama
	California

Virginia

Montana* 

Nevada*  

Tennessee

Washington

South Carolina

Rhode Island

Texas   

Minnesota

Wisconsin

Arizona


	Hawaii*

Vermont*

Alaska*  

Delaware

New Hampshire

Massachusetts

New Jersey

Connecticut

Wyoming* 

Maine   

New York

West Virginia

Ohio    

North Carolina


    *States with 29 or fewer TRIs reporting in both 1991 and 2000.
Note:  Nine states were dropped from subsequent analysis because they had too few facilities to permit comparative statistical analysis without distorting the results: Alaska, Hawaii, Idaho, Montana, Nevada, New Mexico, North Dakota, Vermont, and Wyoming.
Table 3. Trends in Toxic Chemical Risk and Release Reductions for the Fifty States
	State
	Reporting TRIs

1991, 2000
	% Risk 

& Release Reducers
	Ratio of Reducers to Increasers
	State
	Reporting TRIs

1991, 2000
	% Risk 

& Release Reducers
	Ratio of Reducers to Increasers

	Alabama
	204
	44 %
	1.39
	Montana
	14
	50 %
	3.50

	Alaska*
	3
	-----
	-----
	Nebraska
	60
	42 %
	1.25

	Arizona
	64
	47 %
	1.67
	Nevada*
	14
	----
	----

	Arkansas
	166
	40 %
	1.16
	New Hampshire
	50
	64 %
	2.91

	California
	479
	51 %
	1.62
	New Jersey
	261
	57 %
	2.21

	Colorado
	63
	40 %
	1.32
	New Mexico*
	7
	----
	----

	Connecticut
	143
	56 %
	2.50
	New York
	68
	54 %
	2.25

	Delaware
	29
	66 %
	3.17
	North Carolina
	103
	52 %
	1.70

	Florida
	168
	15 %
	0.44
	North Dakota*
	3
	----
	----

	Georgia
	260
	38%
	0.89
	Ohio
	727
	52 %
	1.97

	Hawaii*
	3
	----
	----
	Oklahoma
	112
	45 %
	1.52

	Idaho
	13
	38 %
	0.83
	Oregon
	107
	32 %
	0.74

	Illinois
	557
	46 %
	1.59
	Pennsylvania
	545
	44 %
	1.36

	Indiana
	442
	44 %
	1.30
	Rhode Island
	54
	48 %
	2.17

	Iowa
	149
	41 %
	1.24
	South Carolina
	222
	49 %
	1.59

	Kansas
	107
	46 %
	1.88
	South Dakota
	24
	42 %
	1.11

	Kentucky
	194
	42 %
	1.11
	Tennessee
	279
	50 %
	1.65

	Louisiana
	156
	46 %
	1.73
	Texas
	545
	48 %
	1.61

	Maine
	38
	55 %
	1.91
	Utah
	49
	41 %
	1.82

	Maryland
	66
	45 %
	1.36
	Vermont
	13
	69 %
	4.50

	Massachusetts
	190
	61 %
	2.74
	Virginia
	194
	51 %
	2.04

	Michigan
	372
	45 %
	1.33
	Washington
	127
	49 %
	1.51

	Minnesota
	171
	48 %
	1.78
	West Virginia
	73
	53 %
	2.29

	Mississippi
	129
	44 %
	1.24
	Wisconsin
	395
	48 %
	1.61

	Missouri
	219
	45 %
	1.51
	Wyoming*
	9
	----
	----


a No percentage is entered for six states because they had too few cases to form meaningful comparisons.
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Table 4.  Descriptive Statistics for Variables 
	
	N
	Mean
	Std. Deviation
	Minimum
	Maximum
	Skewness
	Kurtosis

	State Facility Description
	 
	 
	 
	 
	 
	Statistic
	SE
	Statistic
	SE

	State Green TRIs
	39
	105.6
	84.6
	20.0
	379.0
	1.3
	0.4
	1.6
	0.7

	State Blue TRIs
	39
	17.5
	14.4
	0.0
	58.0
	1.1
	0.4
	0.7
	0.7

	State Yellow TRIs
	39
	33.6
	23.7
	6.0
	98.0
	1.2
	0.4
	0.8
	0.7

	State Brown TRIs
	39
	67.8
	51.6
	11.0
	192.0
	1.0
	0.4
	-0.1
	0.7

	State Total TRIs
	39
	224.6
	169.7
	38.0
	727.0
	1.2
	0.4
	0.9
	0.7

	Dependent Variables
	
	
	
	
	
	
	
	
	

	Ratio of  Green TRIs to Brown 
	39
	1.6
	0.5
	0.4
	2.9
	0.3
	0.4
	0.7
	0.7

	Percent of Green TRIs
	39
	0.5
	0.1
	0.2
	0.6
	-1.2
	0.4
	5.0
	0.7

	Percent of Brown TRIs
	39
	0.3
	0.1
	0.2
	0.4
	0.5
	0.4
	0.2
	0.7

	Ratio of Emission Reducers to
Increasers 
	39
	1.782
	0.552
	0.71
	3.17
	0.8
	0.4
	0.5
	0.7

	Ratio of Risk Reducers to 
Increasers
	39
	1.247
	0.366
	0.60
	2.22
	0.6
	0.4
	0.4
	0.7

	Resources
	
	
	
	
	
	
	
	
	

	State census population (90)a
	39
	6,127.1
	5,668.0
	1,003.0
	29,786.0
	2.4
	0.4
	7.3
	0.7

	Median household incomeb
	39
	29,079.0
	5,311.1
	20,136.0
	41,721.0
	0.6
	0.4
	0.2
	0.7

	Per capita income in 1989
	39
	13,769.6
	2,340.0
	9,648.0
	20,189.0
	0.7
	0.4
	0.5
	0.7

	Gross State Product
	39
	20,324.4
	22,457.4
	486.0
	113,253.0
	
	
	
	

	Percent Pop. Below Poverty

Line 1990
	39
	13.2
	4.3
	6.0
	25.7
	0.8
	0.4
	1.0
	0.7

	State Unemployment % 1990
	39
	5.5
	1.1
	2.2
	8.4
	0.0
	0.4
	1.7
	0.7

	State Unemployment % 1996
	39
	5.1
	1.0
	3.0
	8.0
	0.2
	0.4
	-0.2
	0.7

	State Unemployment Change

90-96
	39
	0.4
	1.0
	-2.0
	2.7
	-0.1
	0.4
	-0.6
	0.7

	Value Added by Air Pollutersb
	39
	0.3
	0.1
	0.2
	0.8
	1.2
	0.4
	2.0
	0.7

	State Manufacturers in 1997

Economic Census
	39
	9,349.8
	8,756.4
	1,879.0
	49,297.0
	2.8
	0.4
	10.7
	0.7

	State Manufacturers in 1992

Economic Census
	39
	9,204.8
	8,863.5
	1,752.0
	49,414.0
	2.8
	0.4
	10.5
	0.7

	State Manufacturers %

Change 92-97
	39
	3.4
	4.8
	-9.3
	15.4
	-0.319
	0.4
	1.0
	0.7

	State Manufacturers Value of

Shipments 1997 ($100,000)
	39
	98,939.0
	82,921.0
	10,709.0
	390,000.0
	1.7
	0.4
	3.3
	0.7

	State Manufacturers Value of

Shipments 1992 ($100,000)
	39
	75,32.0
	63,842.0
	9,579.0
	306,000.0
	1.7
	0.4
	3.5
	0.7

	State Manufacturers Value of 

Shipments % Change 92-97
	39
	33.9
	13.8
	9.7
	78.5
	1.2
	0.4
	2.7
	0.7

	Total State On/Off-Site

Releases 1991 (1,000 lbs)
	39
	57,483.0
	49,412.0
	4,649.0
	252,000.0
	1.9
	0.4
	5.1
	0.7

	Total State On/Off-Site

Releases 1997 (1,000 lbs)
	39
	50,508.0
	44,888.0
	1,982.0
	180,000.0
	1.3
	0.4
	1.4
	0.7

	Releases Differences

Per State 91-97 (1,000 lbs)
	39
	6,975.1
	30,900.0
	-153,000.0
	72,303.0
	-3.5
	0.4
	19.9
	0.7

	Change Percent of 1991 Total
	39
	.0
	1.4
	-8.2
	.7
	-5.9
	0.4
	35.9
	0.7


	Descriptive Statistics
	N
	Mean
	Std. Deviation
	Minimum
	Maximum
	Skewness
	Kurtosis

	Political Factors
	
	
	
	
	
	Statistic
	SE
	Statistic
	SE

	Conservation Membersc
	39
	8.2
	3.4
	2.5
	15.3
	0.2
	0.4
	-1.0
	0.7

	Air Polluters Industry Groupsc
	39
	8,546.3
	7,577.6
	744.0
	33,794.0
	1.7
	0.4
	3.0
	0.7

	State Spending on Air

Pollution (per capita)
	39
	0.6
	0.5
	0.1
	3.2
	3.8
	0.4
	18.6
	0.7

	Civic Culture Index from

Rice and Sunberg
	39
	-0.1
	0.7
	-1.5
	1.1
	-0.3
	0.4
	-1.0
	0.7

	Government Performance from

Rice and Sunberg
	39
	0.0
	0.8
	-1.5
	1.6
	-0.1
	0.4
	-0.7
	0.7

	Comm. Improvement Groupsd
	39
	197.0
	169.4
	23.0
	770.0
	1.8
	0.4
	3.2
	0.7

	Foundations (1988)
	39
	983.3
	1,172.1
	152.0
	6,417.0
	3.1
	0.4
	12.0
	0.7

	Partisan identificatione
	39
	8.8
	11.3
	-17.4
	35.3
	0.0
	0.4
	0.0
	0.7

	Ideological identification e
	39
	-13.8
	7.2
	-28.0
	-0.8
	-0.1
	0.4
	-0.8
	0.7

	Ideological polarization e
	39
	35.5
	9.6
	18.6
	54.0
	-0.1
	0.4
	-0.8
	0.7

	Index of Policy liberalism e
	39
	0.0
	1.0
	-1.5
	2.1
	0.87
	0.4
	-1.1
	0.7

	Dem. Elite ideology e
	38
	3.2
	2.2
	-0.7
	7.5
	-0.2
	0.4
	-1.0
	0.8

	Rep. elite ideology e
	38
	-3.1
	1.7
	-6.05
	-0.4
	0.0
	0.4
	-1.2
	0.8

	Policy Factors
	
	
	
	
	
	
	
	
	

	Pollution Prevention Effortf
	39
	2.0
	1.6
	.0
	6.0
	0.9
	0.4
	0.3
	0.7

	State Policy Initiativesf
	39
	22.7
	14.4
	1.0
	50.0
	0.3
	0.4
	-1.0
	0.7

	Green Policies Scoref
	39
	2079.9
	675.9
	764.0
	3230.0
	-0.31
	0.4
	-1.2
	0.7

	Citizen's Right to Knowg
	39
	0.4
	0.5
	0.0
	1.0
	0.42
	0.4
	-2.0
	0.7

	Aid for Right to Knowg
	39
	0.4
	0.5
	0.0
	1.0
	0.33
	0.4
	-2.0
	0.7

	Toxic Cuts Lawg
	39
	0.4
	0.5
	0.0
	1.0
	0.80
	0.4
	-1.9
	0.7

	Plan and Report Cutsg
	39
	0.3
	0.5
	0.0
	1.0
	1.13
	0.4
	-1.3
	0.7

	Focus: Reduce Toxicsg
	39
	0.1
	0.3
	0.0
	1.0
	3.82
	0.4
	9.4
	0.7


a. 1990 census, in thousands.

b. As of 1989. Value added by air polluters refers to the percentage of a state’s gross product added by manufacturing industries most responsible for air pollution. The Manufacturing GSP refers to the manufacturing share of the Gross State Product, expressed in millions of dollars, as of 1989.  Following Ringquist (1993), the Air Polluters GSP refers to the sum of contributions to the Gross State Product contributed by seven key manufacturing sectors: paper and allied products; chemicals and allied products; petroleum and coal products; rubber and miscellaneous plastics products; stone, clay and glass products; primary metal industries; and other transportation equipment (not including vehicles).  The data are taken from a Commerce Department Web site: www.bea.doc.gov/bea/regional/gsp.  
c. Membership in three environmental groups (Sierra Club, Greenpeace, and the National Wildlife Federation) per 1,000 in population. 

d. As of 1988.  The measure of community improvement groups is the number of community improvement or capacity building groups per 1,000 population.  The foundations variable refers to the number of philanthropic groups per 1,000 population. 

e. These measures all use a mean score for the period 1976 to 1988, and are taken from Erickson, Wright, McIver (1993).  Partisan identification and ideological identification are aggregate measures based on New York Times/CBS surveys of registered voters in each state over this time period.  Democratic elite ideology and Republican elite ideology are measures built with factor analysis from surveys of county party chairpersons, state legislators, convention delegates, and congressional candidates by different researchers, most of which are from the same time period. Ideological polarization refers to the differences in mean ideology scores between registered voters within the state who identified themselves as Democrats or Republicans (but not independents) in surveys conducted during the 1976 to 1988 period (from Erickson, Wright, McIver 1993).  Standardized composite index of state policy measures on eight issues, including education funding, Medicaid coverage, welfare eligibility, consumer protection enactments, criminal justice liberalism (victim compensation, absence of death penalty, etc.), legalized gambling, women’s rights, and tax progressivity, taken from Erickson, Wright, McIver (1993).

f. Indices are taken from the 1991-1992 Green Index (Hall and Kerr 1991).   
g. Dichotomous (1=yes, 2=no) measure taken from 1991-1992 Green Index (Hall and Kerr 1991). The toxic cuts law variable refers to state policies intended to reduce toxic chemical emissions.  The citizen right-to-know variable refers to whether a state promotes public access to information about toxic chemical usage and emissions.  Aid for right-to-know refers to whether a state provides funding for right-to-know programs.  The plan and report cuts variable refers to state policies that require facilities to plan and report on toxic chemical use and emissions.  The focus: reduce toxics variable refers to state policies that go beyond the planning and reporting requirements to require source reduction.

Table 5.  Selected Pearson Correlations between State Environmental Performance and Resource, Political, and Policy Variables
	Environmental                             Socioeconomic                                                       Political                                                     Policy

	
	GrnBrn

Ratio
	Rel

Ratio
	Risk

Ratio
	Pop
	Pop.

Dens.
	Median Income
	Air

Val
	Release Change
	Cons

Mem
	Civic Cul.
	Ideol. Ident.
	Ideol.

Polar.
	Haz

Spend
	Air

Spend
	Policy

Init.
	Citiz.

RTK

	Environ
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GrnBrn Ratio
	1
	.879**
	.900**
	-.096
	.465**
	.518**
	.254
	-.232
	.442**
	.362
	.350*
	.285
	.488**
	.016
	-.190
	.327*

	Rel

Ratio
	.879**
	1
	.602**
	.236
	.362*
	.362*
	.204
	-.230
	.371*
	.314*
	.171*
	.290
	.423**
	.053
	-.035
	.162

	Risk

Ratio
	.900**
	.602**
	1
	.139
	-.434**
	.597**
	.246
	-.185
	.472**
	.334*
	.435**
	.230
	.499**
	.028
	-.319*
	.416**

	Socioecon
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pop.
	-.096
	.236
	.139
	1
	.112
	.262
	-.072
	.022
	.150
	-.085
	.248
	.269
	.148
	.613**
	-.363*
	.083

	Pop.

Density
	.465**
	.362*
	-.434**
	.112
	1
	.688**
	-.035
	-.310*
	.438**
	.210
	.646**
	.194
	.402**
	.024
	-.489**
	.178

	Median Income
	.518**
	.362*
	.597**
	.262
	.688**
	1
	-.145
	-.156
	.816**
	.475**
	.677**
	.662**
	.569**
	.316*
	-.712**
	.334*

	Air Val
	.254
	.204
	.246
	-.072
	-.035
	-.145
	1
	.099
	-.283
	-.391*
	-.170
	-.281
	.102
	.030
	.257
	.169

	Release Change
	-.232
	-.230
	-.185
	.022
	-.310*
	-.156
	.099
	1
	-.102
	-.179
	-.225
	.012
	-.143
	. 164
	.086
	-.155

	Political
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Conserve Mem.
	.442**
	.371*
	.472**
	.150
	.438**
	.816**
	-.283
	-.102
	1
	.741**
	.744**
	.676**
	.734**
	.411**
	-.798**
	.372*

	Civic Culture
	.362*
	.314*
	.344*
	-.085
	.210
	.475**
	-.391*
	-.179
	.741**
	1
	.557**
	.566**
	.488**
	.036
	-.537**
	.285

	Ideol. Identif.
	.350*
	.171*
	.435**
	.248
	.646**
	.677*
	-.170
	-.225
	.744**
	..557**
	1
	.453**
	.601**
	.302
	.-729**
	.464**

	Ideol. Polar
	.285
	.290
	.230
	.269
	.194
	.662**
	-.281
	.012
	.676**
	.566**
	.453**
	1
	.367*
	.3 75*
	-.559**
	.300

	Policy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Haz. Spend
	.488*
	.423**
	.499**
	.148
	.402**
	.569**
	.102
	-.143
	.734**
	.488**
	.601**
	.367*
	1
	.389*
	-.620**
	.496**

	Air Spend
	.016
	.053
	.028
	.613**
	.024
	.316*
	.030
	.164
	.411**
	.036
	.3002
	.375*
	.389*
	1
	-.356*
	.312*

	Policy Init
	-.190
	-.035
	-.319*
	-.363*
	-.49**
	-.712**
	.257
	.086
	-.798**
	-.537**
	-.729**
	-.559**
	-.620**
	-.356*
	1
	-.457**

	Citizen RTK
	.327*
	.162
	.416**
	.083
	.178
	.334*
	.169
	-.155
	.372*
	.285
	.464*
	.300
	.496**
	.312*
	-.457**
	1


Correlation is significant at the 0.001 level (2-tailed) ***; at the 0.01 level (2-tailed)**; or at the 0.05 level*.

Table 6.  Hierarchical Regression of the Ratio of State TRIs 
Reducing Releases Over TRIs Increasing Releases
	Independent Variables
	1
	2
	3

	Socioeconomic
	
	
	

	 Population Density (1990)
	.166
	.246
	.279

	 Percent with College Degree
	   .419**
	.227
	.256

	 Unemployment Percent Change (1990-1996)
	.188
	.201
	.108

	 Value Added by Polluters (1989)
	.433*
	   .521***
	.235

	 Manufacturers Value of Shipments
	.201
	.168
	.022

	 Total State TRI Releases (1991)
	-.118
	-.067
	.061

	Political
	
	
	

	  Civic Culture Index
	-
	.192
	.195

	  Partisan Identification
	-
	-.255
	-.260

	Policy
	
	
	

	  Spending on Hazardous Waste
	-
	-
	.420*

	  Spending on Air Pollution
	-
	-
	.010

	  Citizens Right to Know
	-
	-
	.044

	  State Policy Initiatives
	-
	-
	 .575**

	Adjusted R Square
	.167
	.242
	.301

	F (Change)
	2.341
	2.662
	1.682

	N
	41
	41
	41


All of the regression coefficients reported here are standardized coefficients. ***Significant at p ≤ .01. **Significant at p ≤ .05.  *Significant at p ≤ .10.
Table 7.  Hierarchical Regression of the Ratio of State TRIs
 Reducing Risk Over TRIs Increasing Risk
	Independent Variables
	1
	2
	3

	Socioeconomic
	
	
	

	  Population Density (1990)
	.347*
	.355**
	.316*

	  Percent with College Degree
	.328*
	.195
	.287

	  Unemployment Percent Change (1990-1996)
	.029
	.015
	-.064

	  Value Added by Polluters (1989)
	.329**
	.424***
	.182

	  Manufacturers Value of Shipments
	-.025
	.011
	-.065

	  Total TRI Releases (1991)
	-.023
	.084
	.197

	Political
	
	
	

	  Civic Culture Index
	-
	.415**
	.288

	  Partisan Identification
	-
	.097
	.086

	Policy
	
	
	

	  Spending on Hazardous Waste
	-
	-
	.258

	  Spending on Air Pollution
	-
	-
	-.202

	  Citizens Right to Know
	-
	-
	.270*

	  State Policy Initiatives
	-
	-
	.310

	Adjusted R Square
	.302
	.363
	.389

	F (Change)
	3.889
	2.622
	1.341

	N
	41
	41
	41


All of the regression coefficients reported here are standardized coefficients. ***Significant at p ≤ .01. **Significant at p ≤ .05.  *Significant at p ≤ .10.

Table 8.  Hierarchical Regression of Ratio of State Green TRIs to Brown TRIs
	Independent Variables
	1
	2
	3

	Socioeconomic
	
	
	

	  Population Density (1990)
	.326*
	.371**
	.376**

	  Percent with College Degree
	.383**
	.199
	.281

	  Unemployment Percent Change (1990-1996)
	.129
	.125
	.021

	  Value Added by Polluters (1989)
	.420**
	.527***
	.238

	  Manufacturers Value of Shipments
	.090
	.098
	-.033

	  Total TRI Releases (1991)
	-.070
	.027
	.157

	Political
	
	
	

	  Civic Culture Index
	-
	.372*
	.324

	  Partisan Identification
	-
	-.061
	-.068

	Policy
	
	
	

	  Spending on Hazardous Waste
	-
	-
	.324

	  Spending on Air Pollution
	-
	-
	-.115

	  Citizens Right to Know
	-
	-
	.197

	  State Policy Initiatives
	-
	-
	.507**

	Adjusted R Square
	.293
	.374
	.418

	F (Change)
	3.768
	3.180
	1.603

	N
	41
	41
	41


 All of the regression coefficients reported here are standardized coefficients. ***Significant at p ≤ .01. **Significant at p ≤ .05. *Significant at p ≤ .10.
Table 9.  Hierarchical Regression of the Ratio of State TRIs Reducing Releases Over TRIs Increasing Releases (Without Oregon and Florida)
	Independent Variables
	1
	2
	3

	Socioeconomic
	
	
	

	 Population Density (1990)
	.166
	.262
	.208

	 Percent with College Degree
	.421**
	.238
	.206

	  Unemployment Percent Change (1990-1996)
	.190
	.218
	.180

	  Value Added by Polluters (1989)
	.418**
	.492***
	.233

	  Manufacturers Value of Shipments
	.206
	.149
	.089

	  Total State TRI Releases (1991)
	-.176
	-.152
	-.040

	Political
	
	
	

	  Civic Culture Index
	-
	.079
	-.112

	  Partisan Identification
	-
	-.340*
	-.378**

	Policy
	
	
	

	  Spending on Hazardous Waste
	-
	-
	.617**

	  Spending on Air Pollution
	-
	-
	-.061

	  Citizens Right to Know
	-
	-
	-.053

	  State Policy Initiatives
	-
	-
	.284

	Adjusted R Square
	.181
	.260
	.354

	F (Change)
	2.397
	2.714
	2.091

	N
	39
	39
	39


All of the regression coefficients reported here are standardized coefficients. ***Significant at p ≤ .01. **Significant at p ≤ .05.  *Significant at p ≤ .10.
Table 10.  Hierarchical Regression of  State TRIs Reducing Risk Over TRIs 
Increasing Risk (Without Oregon and Florida)
	Independent Variables
	1
	2
	3

	Socioeconomic
	
	
	

	 Population Density (1990)
	.361**
	.366**
	.225

	  Percent with College Degree
	.328*
	.210
	.253

	  Unemployment Percent Change (1990-1996)
	.011
	-.012
	-.042

	  Value Added by Polluters (1989)
	.305*
	.395**
	.169

	  Manufacturers Value of Shipments
	-.025
	.020
	.049

	  Total State TRI Releases (1991)
	-.073
	.035
	.126

	Political
	
	
	

	  Civic Culture Index
	-
	.387*
	.061

	  Partisan Identification
	-
	.094
	.064

	Policy
	
	
	

	  Spending on Hazardous Waste
	-
	-
	.424**

	  Spending on Air Pollution
	-
	-
	-.292*

	  Citizens Right to Know
	-
	-
	.235

	  State Policy Initiatives
	-
	-
	.005

	Adjusted R Square
	.323
	.365
	.459

	F (Change)
	4.024
	2.065
	2.298

	N
	39
	39
	39


All of the regression coefficients reported here are standardized coefficients. ***Significant at p ≤ .01. **Significant at p ≤ .05.  *Significant at p ≤ .10.
Table 11.  Hierarchical Regression of the Ratio of State Green TRIs to 
Brown TRIs (Without Oregon and Florida)
	Independent Variables
	1
	2
	3

	Socioeconomic
	
	
	

	 Population Density (1990)
	.348*
	.403**
	.304

	  Percent with College Degree
	.390**
	.216
	.239

	  Unemployment Percent Change (1990-1996)
	.131
	.131
	.080

	  Value Added by Polluters (1989)
	.411**
	.508***
	.238

	  Manufacturers Value of Shipments
	.089
	.087
	.059

	  Total State TRI Releases (1991)
	-.137
	-.056
	.063

	Political
	
	
	

	  Civic Culture Index
	-
	.286
	.026

	  Partisan Identification
	-
	-.126
	-.157

	Policy
	
	
	

	  Spending on Hazardous Waste
	-
	-
	.539**

	  Spending on Air Pollution
	-
	-
	-.209

	  Citizens Right to Know
	-
	-
	.122

	  State Policy Initiatives
	-
	-
	.190

	Adjusted R Square
	.340
	.402
	.484

	F (Change)
	4.261
	2.669
	2.193

	N
	39
	39
	39


All of the regression coefficients reported here are standardized coefficients. ***Significant at p ≤ .01. **Significant at p ≤ .05.  *Significant at p ≤ .10.
Figure 1. State Percentage of Air Pollution Risk & Release Reducers.
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� The quotation comes from the “overview” section of “The Toxics Release Inventory (TRI) and Factors to Consider When Using TRI Data,” � HYPERLINK "http://www.epa.gov/tri/tridata/tri00/press/overview.pdf" ��www.epa.gov/tri/tridata/tri00/press/overview.pdf�.





� TRI facilities include all industrial firms that are required by the EPA to self-report the release of any toxic chemical into the environment.  The federal guidelines stipulate that a facility must file a report for the TRI program if it conducts manufacturing operations within Standard Industrial Classification codes 20 through 39 (with a broader set of categories applicable after 1998, such as metal mining, coal mining, and electric utilities that burn coal); has ten or more full-time employees; and manufactures or processes more than 25,000 pounds or otherwise uses more than 10,000 pounds of any listed chemical during the year.  For 2000, the TRI was expanded to include new persistent bioaccumulative toxic (PBT) chemicals, with lower reporting thresholds.  The full TRI list now includes over 650 chemicals.





� There is a lag of two years for data, so the 2004 report (U.S. EPA 2004) references pollution data from 2002.





� One striking figure drives home the importance of large manufacturing facilities.  In 1999, just 50 facilities out of the 21,000 reporting that year accounted for 31 percent of all the TRI releases nationwide (cited in Graham and Miller 2001).  It also is apparent that larger facilities have been more successful on the whole in reducing toxic releases than have smaller facilities.





� Production Related Waste is the sum of all toxic wastes generated across a facility’s production processes that a facility reports as recycled, recovered for energy, treated on and off-site, or released on and off-site.





� EPA doubled the reportable chemical list in 1996, thus potentially distorting longitudinal analyses. 





� A total of 151 TRI facilities were excluded.  





� We use the term “TRIs” here as a shorthand for “TRI reporting facilities.”


 


� Results are available from the authors upon request.





� When predictors are highly correlated, standard errors of fitted coefficients are inflated and commonly diagnosed with the VIF procedure in statistical software packages. 





�  Three candidate predictors were dropped: per capita income, air polluter industry groups, and ideological identification.





� They use a combined state measure of civic engagement (per capita newspaper circulation, per capita library books, and per capita volunteer groups), equality (percent of male public school teachers, percent of female state legislators, nonwhite per capita civil rights groups, and income inequality), trust (crime rate per 100,000, per capita lawyers, and Perkins student-load default rates), and cooperation (per capita nonprofit organizations). 





� The result for partisanship (see Table 11, Column 3) is counterintuitive.  States that are more Republican in orientation are states with higher ratios of release reducers to increasers.  Why this is true is not clear, although it is worth noting that ideology and partisanship, as measured here at the state level, are almost completely uncorrelated.
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