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Abstract:  This paper reports on initial findings of a national survey of 1,000 manufacturing facilities conducted between June and August 2005 that focused on their experience with the federal Toxics Release Inventory (TRI).  The survey is part of a National Science Foundation-funded project that examines the effects of the TRI on corporate and community decision making.  Along with information from over 8,000 facilities in our database, the surveys permit a unique assessment of how environmental information disclosure as a public policy strategy affects corporate decision making   Measures of facility environmental performance include reduction in release of toxic chemicals as well as reduction in estimated health risks to surrounding populations.  Among the hypotheses to be examined with the survey data are the influence on environmental performance of facility environmental expertise, corporate commitment to pollution reduction, perceptions of community concern, adoption of environmental management systems, perceived economic benefits of pollution reduction, the level of media coverage, the stringency of state environmental regulation, and a desire to improve the facility’s or firm’s reputation.
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Information disclosure increasingly is viewed as a promising public policy approach, with application in areas as diverse as corporate financial management, food safety and nutrition, drug safety, campaign finance, and environmental protection (Gormley and Weimer 1999; Graham 2002; Weiss and Tschirhart 1994).  Its use has been viewed as especially promising in environmental protection, where critics have long faulted conventional state and federal regulation as excessively legalistic, adversarial, inflexible, burdensome, and costly.  Because of these weaknesses, many analysts have argued that information disclosure can be a useful supplement to regulation and can help to improve the environmental performance of industry at a modest cost (Beierle 2003; Dietz and Stern 2003; Fiorino 2004; Fung and O’Rourke 2000; National Academy of Public Administration 2000; Tietenberg and Wheeler 1998).
We focus here on the federal Toxics Release Inventory (TRI) because it is one of the most prominent and well-developed information disclosure policies.  Our larger project involves extensive analysis of TRI facilities and changes over time (1991 to 2000) in their releases of toxic chemicals and the level of risk posed to surrounding communities. 
  We have described the project’s goals and initial findings on state- and county-level variations in facility environmental performance in other papers (Abel, Kraft, and Stephan 2004; Abel, Stephan, and Kraft, 2005).  Here we report on preliminary findings from a national survey of TRI facilities and public officials conducted in the summer of 2005. 

The purpose of the survey is to address several central questions related to the effectiveness of the TRI as an information disclosure policy as well as the factors that affect corporate decisions on environmental management.  We want to know what impact the experience with the TRI program has had on corporate and government perceptions, attitudes, and behavior.  For example, what kinds of information are collected and reported, and at what cost to the facilities?  How has the collection of TRI data affected the way the facility manages its chemicals, or its capacity for source or release reduction, or its ability to discuss releases with local communities and media?  What factors are most important in a facility’s management of toxic chemical releases, such as its desire to improve its reputation or its relations with environmental groups or the local community?  We also ask about how TRI data are actually used by citizens in the community and by public officials, particularly those associated with Local Emergency Management Committees (LEPCs), but we do not report the findings in this paper.  We believe the answers to these inquires will tell us whether the premises that underlie information disclosure policies are realistic, and what the implications might be for policy change, both in the case of the TRI program and in related policies that make use of an information disclosure strategy.  
The TRI Program and Policy Expectations

The federal TRI program was authorized by a provision of the Superfund Amendments and Reauthorization Act (SARA) of 1986, and it has often been widely cited as a success story in dissemination of information about releases of toxic chemicals by industrial facilities.  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.
 The information is available in online federal databases that can be accessed by the public and stakeholders (the TRI Explorer and Envirofacts), and summary statistics are provided in a TRI Public Data Release report each year.  In addition, some environmental groups, most notably Environmental Defense and the Right-to-Know Network, have made 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.
  State and local agencies also use TRI data in developing emergency planning procedures, formulating legislation, and monitoring toxic waste.  In addition, many states have supplemented EPCRA with their own right-to-know legislation and regulations, and some mandate reduction in a facility’s toxic emissions.
 

As a policy approach, information disclosure of this kind represents what Schneider and Ingram (1990, 1997) refer to as capacity building tools, that is, policies or programs that aim to inform or enlighten and thus to empower people to act on their concerns.  These expectations reflect widely held values that promote citizen access to information in a democracy, captured in the phrase “right-to-know” (Hadden 1989).  In the area of environmental protection, the right to be informed about release of potentially dangerous chemical releases is viewed as especially important, given the potential health consequences.  Indeed, the TRI program was initiated by Congress following the world’s worst industrial accident in Bhopal, India in 1984, and it was grounded in the fear of what such a catastrophic chemical accident could mean for a community in the United States.  

In addition to the potential of such accidents, routine chemical releases from manufacturing sources pose a substantial and continuing risk to public health in thousands of communities around the nation.  The annual TRI reports document as much.  The EPA’s most recent report (2005) indicates that some 4.4 billion pounds of toxic chemicals are released to the environment each year (of which 1.6 billion pounds are released to the air as fugitive or point source emissions).  This is despite an impressive reduction in releases since such reports were first made public in 1988 (U.S. EPA 2005).  Although releases by themselves do not necessarily translate directly into public health risks, it is clear that many communities are indeed exposed to unhealthy levels of air toxics as well as to the “criteria” pollutants regulated under the Clean Air Act (e.g., fine particulates and ozone).  We discuss EPA models for assessing such health risks below, and we use these models to distinguish facility releases that carry varying levels of risk to surrounding communities.

The fundamental idea behind the TRI policy is that requiring manufacturing facilities to submit a comprehensive account of chemicals that are used, stored, or released to the environment, and making that account public, will stimulate efforts by corporations to substantially reduce those uses or releases.  There are several mechanisms by which this pollution reduction could take place.  The most important is assumed to be that community pressure would lead facilities to take action.  That is, armed with the information provided in the TRI data reports, citizens and community leaders would communicate their concern about environmental and health risks directly or indirectly to facility managers, who in turn would find ways to reduce the releases.  A second mechanism is that facilities would undertake such pollution reduction efforts themselves, even in the absence of community pressure, because they would seek to avoid public embarrassment and censure that might follow release of the information.  How the media cover the story of such information releases (including the environmental and health risks they pose as well as the associated corporate and community actions) is presumed to make a difference as well.

Decision making within a corporate setting and within a community obviously is complex and is affected by many different factors.  For example, pollution reduction by companies might come about because of the aforementioned pressures from the local community and interest groups, the actions of green investors and consumers or suppliers who cajole companies to change their ways, the commitments of corporate officials to strong environmental protection goals, the resources that a company is able to commit to these ends, available expertise and experience at the facility or corporate level, competitive business practices (including perception of liability), shared learning within the industrial sector, the development of new technologies, efforts to forestall anticipated regulation through voluntary action, or simply calculations that the benefits of reducing releases of toxic chemicals exceed the costs (Beierle 2003; Eisner 2004; Harrison and Antweiler 2003; Potoski and Prakash 2005a and 2005b; Press and Mazmanian 2006).  Some companies might reduce pollution voluntarily because they anticipate such reduction would soon be required by federal or state law.
 
Experience with the TRI:  Progress and Questions

There is remarkably little evidence about how these processes work in the real world.  We do know that toxic chemical releases declined substantially after the TRI program began.  EPA data indicate that from 1988 to 2003 (the latest year for which data are available) there has been a 59 percent decrease (1.87 billion pounds) for all on- and off-site disposal or other releases of TRI chemicals for industries and chemicals reported over this full time period (U.S. EPA 2005; see also Stephan 2002).
  As noted above, however, EPA data for 2003 indicate that over 23,000 facilities reported chemical releases totaling 4.4 billion pounds.  Thus, even with the decrease in overall releases since 1988, a large number of facilities continue to release significant quantities of toxic chemicals.  These numbers suggest that progress has likely been more constrained than many descriptions of the TRI have implied and also more uneven across the universe of companies than is suggested by the aggregate national figures.  
A comprehensive review of TRI data clearly shows that some facilities have made great progress in reducing their chemical releases and the risks associated with them while other facilities have made little or no progress in either releases or the risks to local communities.  Many companies fall in between these two types (Abel, Kraft, and Stephan 2004).  We offer some indicators below for these patterns, using our national database of over 8,000 facilities; these data are presented in Table 1. 
As Graham and Miller (2001), among others, have argued, the overall reductions in release of toxic chemicals reported in the TRI also 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.  For example, one of the major limitations in interpreting changes in release of TRI chemicals is that a relatively small number of large facilities have a disproportionate impact on national trends.
  Indeed, some of the small facilities that responded to our survey made the same point; they have a negligible impact on local air quality compared to much larger facilities in the area.  Other constraints have been highlighted by the Environmental Integrity Project.  It argued in 2004 that refineries and chemical company “systematically underreport” toxic releases.  The organization also asserted that perhaps 16 percent of toxic air releases were “off the books,” and it said that the EPA had failed to improve facility monitoring and reporting.
 


Even with these weaknesses in the TRI database, the substantial reduction in chemical releases over time remains striking, and it inspires strong endorsements of information disclosure as a policy strategy.  For example, the EPA has called the TRI a  “tremendously successful program,” the results of which “speak loudly for themselves” (U.S. EPA 2002a).
  In the press overview that accompanied its 2002 TRI report, the EPA explained how the data were being used:  “Governments—federal, state, and local—have used the TRI to set priorities, measure progress, and target areas of special and immediate concern.”  Moreover, the agency noted, citizens have made considerable use of the TRI data as well:  “The public, our most important customer, has used the TRI data to understand their local environment, to participate in local and national debates about the choices being made that may affect their health and the health of their children and, ultimately, to exert their influence on the outcomes of these debates.” 

Many analysts seem to agree with the EPA’s assessments (e.g., Fung and O’Rourke 2000; Herb, Helms, and Jensen 2003). Some argue that public access to such information “can drive change more effectively than regulations alone,” that release of the data “can help to empower community residents, heighten industry accountability to the citizenry, and support efforts to ensure environmental justice,” and that TRI information has “contributed significantly to community organizing efforts to change facility emission behavior” (Bouwes, Hassur, and Shapiro 2001, 1, 2).  These expectations seem reasonable and are confirmed to some extent in a survey of corporate leaders that found over half acknowledging that “pressure from community activists” had affected their companies’ behavior, sometimes leading to a reduction in chemical pollution (cited in Bouwes, Hassur, and Shapiro 2001).  The authors in this report to the EPA stated clearly that availability of data is a necessary though not sufficient condition to achieve such goals.  


Despite their widespread use and the confidence expressed in environmental information disclosure programs, there has been little systematic inquiry into how they actually affect corporate or community decision making, and how they might be designed to maximize their effectiveness while minimizing the costs imposed on the business community (Beierle 2003; Stephan 2002; U.S. EPA 2003; World Bank 1999).
  For example, there could be different ways of communicating information to the public and actions taken to improve the public’s capacity to understand and use the information.  The development of training programs in use of such data is one example, and the EPA has made efforts to mount such programs.
  A perusal of the EPA’s national Web site for the TRI program indicates substantial efforts have been made to offer training workshops for facility staff involved in reporting TRI data, to initiate stakeholder dialogues that focus on reduction in the burdens and costs of TRI reporting (for example through revision of reporting forms and software), and similar actions.  Regional EPA Web sites indicate a similar level of concern and activity.


One major exception to the pattern of scholarly neglect in studying the use of TRI data is a 1990 mail survey by Lynn and Kartez (1994) of organizations across the nation that were active users of TRI data.  They identified the organizations to be studied through both written reports and referrals, with the help of EPA staff and staff affiliated a national citizens group that monitors EPCRA implementation.  State and territorial agencies were also included in the survey, as were industry groups, with the assistance of the Chemical Manufacturers Association. Their survey of over 200 organizations included information on individuals’ access to TRI data, their role in dissemination of the data, their evaluations of the impact that the data had, and views on how the TRI program might be improved (Lynn and Kartez  1994).  They had a very respectable response rate of 71 percent, a function in part of dealing only with known users of TRI data and established organizations rather than individual users and formally listed corporate TRI contacts.  Because we hoped to compare our findings with those of Lynn and Kartez, we employed many of the same questions related to how the TRI data might be used and the impacts they could have.  
Releases, Risk, and Environmental Performance


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 risk characterizations that would allow a comparison of various toxic emissions and facilities releasing them.  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 Risk Screening Environmental Indicators (RSEI) model, obtained from the Office of Pollution Prevention and Toxics (OPPT).  It provides us with a way to estimate the relative toxicological impacts of air releases reported in the TRI.  The RSEI model provided facility-level risk characterizations for both 1995 and 2000.
  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.  


We have RSEI calculations for 1991 as well as for 1995 and 2000, and a just released RSEI model extends the time frame to 2002.  For this paper we used the most recent period available at the time:  1995-2000.  Eventually we will calculate variation in both releases and risk over multiple periods:  1991 to 1995, 1995 to 2002, and 1991 to 2002.  Because many facilities vary significantly in their releases over time, we will be able to test our hypotheses with several different measures of the dependent variable. 

The TRI information reported annually by the EPA provides details on individual facility releases and highlights state rankings, the top fifty polluting facilities, and national trends in emissions.  The coarsely rendered national summary data overlooks deeper trends, especially at the plant level.  Press and Mazmanian (2003), for instance, suggested that two trends were occurring in industrial environmental performance.  “One is characterized by shallow, often defensive short-term status quo actions, whereas the other is a deeper, long-term movement toward sustainability evident in both public policy and industry behavior" (277).  Some businesses were leading in the move towards sustainable production while others maintained their business as usual and others lagged behind in environmental performance.  However, this and similar assessments remain based on release and waste trends only.  We therefore proposed an environmental performance assessment technique based on both a facilities change in air pollution releases and the risk they create over time (Abel, Kraft, and Stephan 2004).  That is, we believe it essential to take into account both releases (expressed either in total pounds of chemicals released or a percentage change over time in releases) and the consequences of those releases for public health.  The combination of releases and risk moves us closer to what environmental performance means intuitively.  A facility that is improving its performance will be reducing the quantity of releases and/or reducing the risks posed to the surrounding population.  Of the two, reduction in risk is arguably more important.

In previous papers (Abel, Kraft, and Stephan 2004; Abel, Stephan, and Kraft 2005), we described environmental performance across facilities when they reduced both releases and risk.  When a facility reduced air emissions over time, it achieved cleaner production.  If a facility decreased risk, it attained safer production.  Ideally, facilities decrease both releases and risk and move toward safer and cleaner production.  However, many facilities reduced releases or risk while increasing the other, and in some cases they moved towards riskier and dirtier production.  In this paper, we offer a refinement of our environmental performance framework.  


Following Yu et al. (1998), we calculated the percentage change in a facility’s TRI release pounds by subtracting the weight of releases in 1995 from the weight of releases in 2000 and dividing that by the weight of releases in 1995 (2000 lbs – 1995 lbs)/1995 lbs.  A negative calculation meant that the facility’s 2000 releases decreased from its 1995 air pollution amount with cleaner production.  The first quartile of our pollution performance index encompassed facilities that decreased air emissions by 64 percent or more.  Second quartile facilities decreased emissions between 63 percent and 18 percent (the “median” facility).  Facilities in the third quartile ranged from 17 percent decreases to 30 percent increases, and the last quartile captured facilities with pollution increases of 31 percent or more.  Facilities with the larger pollution increases received a score of 1 while facilities in the third, second, and first quartiles received a 2, 3, and 4 respectively.  Better performers received a higher score.   


Using RSEI, we also calculated a range of risk reduction performance for facilities arranged by quartiles.  The best facilities achieved more than sixty-percent reductions in risk while the lowest performers actually increased risk by thirty percent or more.  Again, first quartile facilities received a score of 1, followed by 2, 3, and 4, for facilities in the second, third, and fourth quartiles, respectively.  Both the release and risk scores were then combined to create an overall environmental performance index ranging from the very worst (2) to the very best results (8).  We use the quartile measures here to underscore the distinctive variation in performance that we find among facilities.  In later work we will use more detailed measures of environmental performance to allow us to more fully explain variation among facilities in releases and risk.

Table 1 presents the overall environmental performance assessment for our research population (facilities reporting in 1995 and 2000, N=8,476), our sampling frame (facilities in counties with more than 12 TRI facilities; N=3,340), our random sample (N=1,083), and our responses (N=238).  Facilities in the bottom quartile for pollution and risk changes scored a 2 and were categorized as the worst environmental performers (Black).  Facilities in the second and third quartiles scored 3 and 4 and were combined into a Brown category because they were increasing pollution and/or risk.  Blue facilities produce a score of 5 because they reported little to no change in pollution and risk.  Facilities scoring a 6 or a 7 decreased pollution and/or risk and received a green characterization.  Finally, the best performers scored an 8 and received a gold label.  While such variation could conceivably be random, having everything to do with the particular facility and nothing to do with external factors; we have reason to believe otherwise.  


Recent literature that assesses corporate environmental management (e.g., Andrews 2004; Coglianese and Nash 2001; Gunningham, Kagan, and Thornton 2003; Prakash 2000 and 2001; Press and Mazmanian 2006) and our discussion earlier in the paper point to some expectations.  We think that facility environmental performance will be a function of internal characteristics, such as size, profitability, available environmental expertise, and corporate commitments to environmental improvement, and external factors, such as facility interactions with community groups, regulators, and the media; the stringency of state regulations; and a state’s political culture.  Rational calculations of the economic costs and benefits of environmental management choices are assumed to be significant as well.  We hypothesize that among the most important variables distinguishing environmental performance leaders and trailers will be:  (1) facility environmental expertise, (2) corporate commitment to pollution reduction, (3) adoption of an environmental management system, (4) the perceived economic benefits of pollution reduction, (5) a desire to improve the facility’s or company’s reputation, (6) the stringency of state environmental regulation, (7) the extent of interaction with community groups, and (8) the level of media coverage.  

Study Design and Administration
To measure the impact of these variables, including experience with the TRI program itself, on facility environmental performance, we chose to use a mail survey in combination with our larger project database.  The survey was to examine the effects of TRI experience on attitudes and behavior of both corporate officials and public officials, as well as to gauge the extent of and effects of interaction with a range of groups, both internal and external to the facility.  The latter included federal, state, and local officials involved with the TRI program or with LEPCs.
  We sought a combination of structured questions that would permit quantitative analysis and open-ended questions that would allow respondents to speak to their experience with the program and recommendation they had for how to improve it.  Our initial search for suitable questions and a format for the questionnaires involved a review of somewhat comparable efforts by a number of scholars studying environmental policy, attitudes, and behavior.
 

Questionnaire development followed the procedures set out by Don Dillman (2000) for use of mail and Internet surveys through a tailored design method.  The essence of this approach is to tailor the survey design to the target audience and to make the questionnaires sufficiently attractive and of interest to the respondents to generate a good response rate.  Response rate was of great interest because experience in similar research efforts suggested that a rate of no more than about 20 percent from corporate actors could be expected (Andrews 2004; Delmas and Toffel 2004), and often considerably less.  
A preliminary corporate questionnaire was tested in late summer 2004 in a half dozen facilities located in Green Bay, Wisconsin and Portland, Oregon.  These early efforts involved both personal interviews and a printed questionnaire.  The suspicion about response rate was confirmed when we encountered considerable resistance by corporate officials.  Some simply refused to complete the questionnaire or to schedule an interview.  Others expressed concern over what kind of information we were seeking, how much of a commitment we were asking for in terms of staff time, and how the information would be used, in particular whether it would be sent to the EPA or state regulatory officials.  It was apparent even at this early date that corporate experience with the TRI program had been less than positive, leaving many facilities with no great desire to cooperate in such a study.

In light of this experience, we decided that a substantial pre-test of the surveys was essential, and we conducted one in early 2005 in a large Midwestern city.  This pre-test involved all of the TRI facilities that were included in our database for the city as well as citizen activists and local public officials.  The initial letter and cover letter were revised to state our objectives more succinctly and clearly and to emphasize the minimal amount of time that would be necessary to complete the survey (15 to 20 minutes).  We also revised many questions and emphasized our desire to learn what was wrong (or right) about the TRI program and how it might be improved.  We thought this approach would appeal to the TRI skeptics.  The draft surveys were given a more professional appearance by using Microsoft’s Publisher, which allowed us to print the questionnaire in a booklet format.  We also developed an online survey form as an option for all respondents.

We reported on the results of the pre-test in a March 2005 paper (Stephan, Kraft, and Abel 2005).  Based on that experience, we made further revisions to the questionnaire (both the paper and online versions) and in the cover letters, with a continuing interest in achieving a relatively high rate of return for corporate respondents.
  We elaborate on our methods in Appendix A.
To identify the facilities to be surveyed, several purposive sampling procedures were implemented.  First, we identified 8,476 TRI facilities that reported releases in both 1995 and 2000.  This national sample included only the 1991 core chemicals to ensure consistent comparisons of facility-level toxic chemical management across the comparison period.
  The EPA’s RSEI CD-ROM provided our baseline facility level data including the types and amounts of chemicals released into air, water, or land.  As noted earlier, this program provides a way to estimate the relative toxicological impacts of air releases reported in the TRI.  Second, we further narrowed our sampling frame to include 3,340 facilities found in counties with at least 12 TRI sites within their boundaries.  We created this cutoff because of a belief that counties with very few facilities were unlikely to garner attention from external actors.  Finally, we randomly selected 1,083 facilities to receive questionnaires.  

Despite the difficulties scholars face in surveying corporate respondents, the response rate for the national survey as of November 14, 2005 was better than we had anticipated.  We received back 238 questionnaires, or 24.3 percent of the corporate facilities that were surveyed.  Table 1 indicates that we have no significant response bias for corporations in terms of our measures of facility environmental performance.  The characteristics of our respondents mirror those of the survey sample itself as well as those of the much larger database of all facilities reporting in both 1995 and 2000.

Results:  Environmental Performance and Corporate Perspectives on the TRI
As we indicated in the sections above, there are several purposes to the paper. One is to report on survey results that speak to the effectiveness of the TRI program as seen by our corporate respondents.  Another is to determine whether our expectations for the factors that affect corporate environmental management decisions, such as interaction with community groups or adoption of an EMS, are supported by the survey data.  Given the unique survey results, we also want to simply report on the findings by providing frequency counts for the major questions we asked.  The results can be found in Appendix B and some of findings are reported in the other tables and figures. 

Overall Environmental Performance


Findings for our overall measure of environmental performance, as noted above, are presented in Table 1.  We found that nearly 17 percent of facilities could be put in our gold category, 27 percent in the green, 9.6 percent in the blue, 26.3 percent in the brown, and 20.5 percent in the black.  What do these numbers mean?  Between the years selected for this analysis (1995 and 2000) some 44 percent of facilities in the sample decreased their releases of toxic chemicals and/or the risk they pose to surrounding communities.  In one respect or another, these facilities were improving their environmental performance.  In comparison, about 47 percent were either increasing levels of chemical releases or increasing the risk or both.  A little less than 10 percent of the sample was characterized as exhibiting little or no change over this period.  One of our objectives is to try to explain this substantial variation in environmental performance.  At a minimum, however, the findings reinforce our suspicion that the overall improvements seen over time for the TRI program are deceptive.  While releases have declined substantially since the program began reporting in 1988 (using the measure of original or core chemicals), there continues to be wide variation in performance among facilities in terms of both releases of toxic chemicals and in risk to surrounding communities.

Similar results can be seen in responses to survey question about whether the facility had made significant improvements over the past few years in selected areas:  energy recovery, recycling, reduction in toxic releases, treatment of toxics on or off site, and source reduction.  The question called for agreement or disagreement with a statement that the facility had in fact made such improvement, using a Likert scale.  The responses can be seen in Appendix B and in Table 3.  Over 65 percent of facilities either agreed or strongly agreed that they made improvements in recycling, about 62 percent for reduction in toxic releases.  Somewhat fewer facilities agreed that progress had been made in treatment of toxics on or off site or in source reduction (37 percent and 54 percent, respectively).  Only 35 percent of facilities agreed that they made improvement with energy recovery.  In some ways it is remarkable that such large percentages of companies are reporting progress in these areas in the past few years where the TRI data themselves do not seem to indicate as many gains.  We attribute the discrepancies to differing definitions of progress and different reference time periods.  The survey, of course, emphasized beliefs and perceptions as distinct from measurable changes in environmental performance.
Professional Orientation of TRI Contacts


Selected survey responses speak to how manufacturing industries have responded to the TRI program and what related efforts they have undertaken to improve performance.  As can be seen in Appendix B, the respondents were mostly self-described environmental managers or environmental, health, and safety managers (some 64 percent).  In a few cases the president, vice-president, or director of a company filled out the survey, and in a number of other cases the respondents referred to themselves as plant managers or process engineers.  Facility sizes in the sample varied from as few as 1 full time equivalent (FTE) employees to as many as 8,000.  Environmental, health, and safety staff also ranged from as few as zero FTE employees (in cases where consultants did the TRI reporting) to over 142.  We rate about one-half of the facilities (43.6 percent) as having a professionalized TRI contact.  These were the contacts who reported being a member of a professional organization, such as the Federation of Environmental Technologists or the Air and Waste Management Association.


About 39 percent of respondents reported that their work involves the TRI either a great deal or some, hardly a surprising number given our use of the program’s official public contact as our survey population.  Nonetheless, it is noteworthy that about 55 percent of those responding say they are involved to a lesser extent with the TRI program (by our measure, accounting for less than 20 percent of their time).  We found wide variation in the number of weeks per year that facility officials spent compiling and submitting data to the EPA, so these results are subject to different interpretation.  Some facilities rely on external consultants to prepare the reports, and thus regular staff will of necessity have less involvement with the TRI program.  Even many who are the facility’s chief TRI manager say they spend relatively little time on these duties.  Most who spoke to the point indicated that reporting is becoming easier and less time consuming as a result of improvements in the TRI reporting software.  We make some reference to these developments below.
Environmental Management Systems and Specific Environmental Objectives

As shown in Table 2, about 55 percent of the facilities reported having an environmental management system (EMS).  Of those that are ISO (International Organization for Standardization) certified, most are certified under section 9001 (quality management) with a much smaller number certified under the environmental 14001 standard.  Those that are not certified overwhelmingly indicate that they are not seeking certification.  Part of the explanation is the high cost of certification.  During our case study interviews many facility officials indicated that they “had every system in place” for an EMS but were not formally certified simply because of the cost involved.  

 In a similar vein, we asked about specific environmental objectives that go beyond regulatory requirements.  As shown in Table 2, about 40 percent of facilities indicated that they had such objectives for air emissions, about 33 percent for water discharges, about 27 percent for solid waste, 37 percent for hazardous waste, 20 percent for toxic chemical management, and about 17 percent for odors, noise, or other nuisances.  About 30 percent of facilities that had such objectives reported that they offered employees incentives to meet them.  Putting that another way, 70 percent of facilities that said they had specific environmental objectives of this kind provided no incentives for employees to meet them.

Facility Experience with the TRI Program


The survey was designed in part to determine whether industry views the TRI program positively or not, and whether facility experience with the TRI might be a factor affecting environmental performance.  To our surprise, we found fairly positive or neutral attitudes toward the program itself.  As seen in Appendix B (Q 19), some 36 percent of facilities reported that their “overall experience” with the program was positive or highly positive in comparison to only 11.5 percent reporting negative or strongly negative experience.  Over 49 percent were neutral or mixed on the point.  As our case study interviews help to explain, many respondents have both positive and negative experiences with the program, with a large number reporting that it has been improving in recent years, at least in terms of the ease of reporting data.  Most of the complaints concern redundant reporting requirements, the time and cost of compiling and reporting data, uncertainly over reporting requirements, and the potential for misinterpretation of a facility’s releases (especially by the community or media).  

As we note just below, media coverage of the facility is one point of concern, although the majority of respondents report that coverage has not been extensive at all, and some reported that they rarely hear from reporters or, for that matter, from community or environmental groups.  Even so, the case study interviews suggest that media coverage does not have to be regular or extensive to stimulate a sense of concern on the part of facility managers that information reported in the TRI documents could become problematic for the company.  As the data reported in Table 6  make clear, the majority of facilities are eager to improve environmental performance and regulatory compliance (that is, they think of these factors as important or very important).  Most also seek to strengthen the facility’s or company’s reputation.  Hence they are likely to be cautious about how certain kinds of information may create undesired and negative news coverage that could damage the facility or firm reputation.
Facility-Group Interactions

Facility contacts were asked about their frequency of interactions with both internal and external groups on matters of toxic chemical releases.  The results are telling (see Table 4).  In particular, our respondents reported low (or no) contact with the media, legislators, local community groups, and environmental organizations.  The most regular contact came with groups within the facility (employees and management) in addition to regulators and trade associations.  These results are telling because they run counter to theory that the provision of TRI information will spur on-going contact between facilities and non-governmental actors likely to push for further reductions in releases.  Even interactions between facilities and local emergency planning committees (LEPCs), a community-based group where we might expect regular contact, were less frequent than other interactions, such as between suppliers and facilities.

It is not surprising that facilities have regular contact with regulators or suppliers.  As one respondent said, “Pollution control equipment is monitored on a continuous basis.  We discuss toxic components of materials with suppliers several times per year.  We have several visits per year from regulators.”  Furthermore, the fact that the occasional facility has contact with a wide range of external groups is to be expected.  There is some clustering that goes on, so, for example, facilities that have contact with suppliers often are also more likely to have contact with trade associations.  Similarly, facilities with less contact with legislators also had less contact with community groups.  One of the more surprising quotes came from surveys collected in our pilot study:  “Recently we were contacted by a community environmental group about the quantity of toxics released from our plant.  To be honest, this was the first time an outside group contacted us about toxic emissions.”  
A further set of questions dealt with media coverage of the facility’s environmental performance.  Just a little over ten percent of the companies in the sample agreed that they had extensive media coverage.  The majority saw little media coverage or felt the question simply did not apply to their facility.  Of the small percentage that had received extensive coverage, most of them had received favorable coverage. Only a few reported extensive unfavorable coverage.  Media coverage can be understood to serve as a proxy for community concern.  The results indicate very little concern existed, at least as perceived by the facilities themselves.

Internal factors, such as interaction with facility employees and corporate management, were cited more often as important, as evident in Table 4 and Figure 1.  One large facility in the Midwest, for example, indicated that interaction with facility employees on pollution control of toxic chemical occurred daily, and with corporate management and regulators weekly.  The same individual reported only annual contact with LEPCs or local community groups, although he did indicate monthly interaction with environmental groups.
TRI Impacts on Facility Environmental Management


Even though internal interactions on toxics releases were more frequent among our respondents, there were mixed views on the impact that the TRI had on environmental management decisions in the facility (see Table 5).  As noted above, experience with the TRI program has not been as negative as many might suppose.  We sought to learn more about what the TRI program actually did for the facilities.  That is, in what ways did the program affect environmental management decision making?  

Many facility contacts agreed that the TRI improved their understanding of reporting requirements and allowed them to demonstrate a commitment to release reductions.  Some further agreed that their experience with the TRI gave them a better understanding of the costs and benefits of dealing with chemicals.  Fewer respondents agreed that the TRI requirements helped to identify source reduction opportunities, aided in the setting of release reduction goals, increase their capacity for emergency management, or improved their communications with the local community and media.  Facility contacts were also mixed in their view that the TRI improved release data accuracy, reduced community concerns, or allowed them to check their release values against applicable permit limits.  The results are presented in Table 5.

At the extreme, the lack of usefulness of the TRI report was best put by one respondent when s/he said, “We have reached the point where each year's TRI report looks like the last.  We are no longer learning anything new from our TRI report.”  Another respondent put it even more starkly:  “We have other regulatory requirements to address these concerns.  TRI is useless for these purposes.”  Yet there was not complete consensus in this regard.  Another facility contact acknowledged that the TRI burden was minimal today: “The more I do the easier it gets.”  One other respondent echoed this sentiment:  “I have worked with the TRI program since it began in 1986.  It has come a long way.  It is a lot easier now to complete the forms and send online.”  Quite a few offered suggestions for how to improve the TRI program, chiefly by making it simpler and less time consuming to report information.   These numbers temper the results described just above and suggest that even though a majority of facilities have not found the TRI useful for their own work, they have not as a group had a uniformly negative experience with the program.  
Toxics Release Management Factors


Facility contacts were asked as well about important factors influencing their management of toxic releases (see Table 6).  As suggested earlier, respondents consistently viewed legal liability and regulatory compliance as the most important while also noting that their facilities also sought to achieve environmental performance improvements, save money, and strengthen their overall reputation.  Respondents were divided over the importance of improving relations with environmental organizations or the community, the availability of new technologies, and deterring new regulation or legislation.  Facility contacts attributed very little importance to customer loyalty, expanding business, improving employee motivation, and generating new products.

Of special note, the sample was evenly divided over the extent to which their states supported business interests (Q 25a).  About 35 percent agreed that the political climate in their state supported business and 38 percent disagreed with that statement.  These results hint strongly that significant variation exists among the fifty states in regulatory stringency and/or support among elected state officials.  Comparative state policy research suggests that such variation helps to explain corporate behavior and perhaps even environmental quality outcomes within the states (Abel, Kraft, and Stephan 2004).

These results, combined with the impact of the TRI specifically, suggest that though many companies have not tried to improve their environmental performance because of the TRI, nevertheless, they are trying to reach a higher level of performance for other reasons.  Interestingly enough, despite limited contact with community-based actors, a fair number of facilities hoped to improve relations in the community.  This may suggest that some facility managers believe that their image in the community can always be enhanced and that the better the relations with community-based groups, the less likelihood of future problems.

Furthermore, as noted earlier, simply in terms of pure behavior, over a little under 62 percent of facilities felt they had made significant improvements over the past few years in reducing toxic releases.  This suggests that reducing releases is a priority, if for reasons unrelated to the TRI reporting itself.

Conclusions

The findings reported above are based on the results for the national survey as of August 25 (Updated October 13, 2005.  We hope to have additional surveys returned over the next month.  At this time we have three points to make.

First, the role of the TRI as a motivator for community-level direct action seems to be fairly low.  It could be that our respondents are the outliers and that other facilities saw on-going connections with community groups.  We doubt it.  Our current sense is that TRI may not be serving this purpose.  This is not to say the TRI does not have an influence in some cases.  It just may be that the data do more to spur communication within facilities than with external actors.  It is also true that in the early years TRI may have had more impact of this kind, but that over time it has become less effective in educating the public and spurring action.  The issues and the data may now be taken for granted, and thus might not be seen as new and shocking.

Second, facilities do seem to care about environmental performance, but the TRI itself may not be the vehicle by which facilities set priorities.  In at least some cases community relations matter, as do reputational concerns.  Yet ultimately the bottom line may come back to the anchor points for U.S. environmental policy:  regulations and the threat of liability.


Third, the possibility that industry may simply see the TRI as “another report” is not in itself a problem.  Regulations may not appear rational to the regulated.  Alternatively, if the report is not being used by others – whether public officials or citizens – then the TRI may not even meet the minimal public standards for benefits outweighing the costs.  The one sign for hope arises out of the comments made by some in the survey, suggesting that information disclosure of risk may bring some added benefits that would make the TRI worthwhile.  The one sign for hope arises out of the comments made by a few facility representatives, suggesting that if changes were made to the program, including making reporting less burdensome and explaining to facilities how the information gets used, then the program would have some added benefits that would make it worthwhile.

Our next steps take us in a few directions.  To supplement the national survey we are continuing with a selection of case studies—ten communities (counties) with significant numbers of either leading or lagging facilities.  This qualitative phase in the research and use of an explicit comparative case study approach should enable us to learn even more about why firms make the kinds of decisions they do about toxic chemical pollution and how communities respond to and influence such decisions.  We augment our quantitative modeling with qualitative analysis for good reason.  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.  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.


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.  The multiple strands of this research project will culminate in a book manuscript on the TRI and the efficacy of information disclosure policy.
Appendix A:  Methodology

Following Dillman’s (2000) advice, we adopted a four-step approach to administration of the survey:  (1) an initial letter explaining its purpose and sponsorship and indicating that the questionnaire would arrive within two weeks; (2) the questionnaire itself, accompanied by a cover letter and a stamped, addressed return envelop; (3) a “thank-you” and reminder postcard a week later, with another statement that the questionnaire could be accessed online with the individual’s survey code number (provided once again); and (4) a different (and more strongly worded) cover letter and replacement questionnaire sent three weeks after the postcard.  
The initial letters and cover letters to TRI contacts included the individual’s name as taken from the EPA’s TRI Explorer database.  However, we also added this language to the address:  “or current TRI contact.”  We did so to prevent letters from being returned simply because the individual no longer worked at the facility, which occurred a number of times during our pre-test.  While we do not have a hard number to offer on the frequency of changes in the TRI contact name, our experience suggests it is by no means uncommon.  Even in our case studies involving more detailed study of ten localities around the nation, we used the most current information available from the EPA, and yet in perhaps one-third of the cases, the official TRI public contact and/or the individual responsible for filing the TRI report changed over a period of one year.  This is another limitation of the TRI database.
To allow us to keep track of which respondents returned the questionnaires, we assigned a unique survey code number to each, which we printed on the return envelopes.  The same number was to be used for the online questionnaire.  The initial letters and postcards were mailed from the University of Wisconsin-Green Bay, and the questionnaires were sent from Washington State University (accompanied by a cover letter on UW-Green Bay letterhead) and returned to same address at WSU.  The letters also directed respondents to the project Web site, which we hoped would help to convince them of the legitimacy of the research and inspire a positive response.

The questionnaire included 28 questions for corporate respondents, seven of which involved a series of questions using a Likert scale. Nearly every major question included a space for comments, and several of the questions, as noted, were open-ended (e.g., “Are there any major weaknesses of the TRI program as it applies to your facility?  If so, what are those weaknesses?”  Or “What changes, if any, would you recommend in TRI policies or rules to improve the program’s effectiveness?”).  

Most of the questions addressed facility characteristics, experience with the TRI reporting requirements, interaction with a range of groups on pollution control issues, media coverage of the TRI, and factors that affected the facility’s management of toxic releases (such as a desire to improve environmental performance, improve community relations, save money, minimize legal liability, or anticipate new legislation or regulation).  The public officials questionnaire was somewhat shorter than the one used for corporate respondents (22 questions) and concentrated on perceptions of local or regional environmental problems; communication with industry and citizen groups on pollution control issues; perceptions of the regulatory environment in the community, state, or region; experience with the TRI; and the way TRI data were used and with what effects.  This survey was sent to regional EPA TRI personnel, state officials charged with TRI oversight, and chairs of county LEPCs.  We report in this paper only on the corporate surveys.
 


One other obstacle to conducting this kind of survey should be noted.  As discussed in the paper, our main TRI dataset is built for facilities that reported in both 1995 and 2000.  After we selected the survey sample (randomly drawn from the larger dataset), we tried to update the names of the TRI public contacts and the facility mailing addresses and phone numbers with the latest TRI release (2005, which includes data for the year 2003), but this was not possible for all of the facilities.  Telephone calls to the facility public contact individual frequently were not returned and we believed that a good deal of time could be wasted by pursuing this information update via such calls.

We chose to follow a different path. We concluded it would be easier to use the available mailing addresses and simply follow-up on the facilities for which our initial contact letters were returned.  Sometimes the address provided on the TRI database was a facility location and not a mailing address, which complicated the effort.
  Roughly eighteen percent of the letters were returned by the Postal Service and we updated the contact names and addresses where we could and sent out new letters and later the questionnaire itself to the corrected address.  Around eight percent of the initial sample of facilities were never reached and were removed from the overall count of the sample size.
  


In some of these instances of returned letters and surveys, the facilities had closed, their manufacturing operations had been moved out of the state or outside of the United States, or they had been acquired by another company.  These findings suggest that manufacturing facilities have more of a dynamic character than is often assumed in discussions of the TRI or of pollution control more generally.  Indeed, one respondent called to “vent” that his company no longer filed TRI reports because “all of our manufacturing operations have been shifted to Mexico, India, and other countries.”  We couldn’t help but wonder how much of the reduction over time in reported TRI releases might be attributed to such declines in the manufacturing presence in various localities in comparison to actual improvements in facility environmental performance.


Development of the online version of the survey was a challenge, but ultimately it offered a useful alternative that would save respondents some time in responding to the survey and would also assist us in data analysis; online responses are entered directly into an Access database.  The major drawback in using the online survey, however, was that we had no e-mail addresses for any of our corporate, governmental, or citizen respondents, so they could not be given a direct link to the Web page and the survey form.  Rather we had to inform them of the online alternative in our cover letters, and in a subsequent postcard reminder, and direct them to a URL for accessing the survey.  
Appendix B:  Descriptive Statistics for Leading Survey Questions

We report here on frequency counts for the major questions asked in the survey other than those represented in the tables. The number of responses varies from question to question as not all respondents answered all questions. We report the number and percentage of non-responses for each question.
2a.  Job title
39.5% (90) Environmental, health, and safety manager or specialist:  
25.9% (59) Environmental manager or specialist

4.4%  (10) Regulatory compliance specialist

7.5% (17) Plant manager

2.2% (5) Human resources manager

1.8% (4) Consultant

18.9% (43) Other

3.1% (7) No response
2c. Are you a member of a professional association related to these duties?

43.3% (103) Yes

50.8% (121) No
5.9% (14) No response
3. For how many years have you held this job within the facility?

9.70 years (Mean)

7.41  years (Standard Deviation)

4.  To what extent is your work related to TRI?
14.3% (34) A great deal (50% or more)
25.2% (60) Some (20-49%)

56.7% (135) Only a little (0-19%)
3.8 % (9) No response

5. Including yourself, about how many full-time equivalent employees work at your facility?

311.40 employees (Mean)

714.27 employees (Standard Deviation)

6. Including yourself, about how many full-time equivalent employees work on environmental, health, and safety issues for your facility?

3.92 employees (Mean)

10.42 employees (Standard Deviation)
7. Does the facility have an EMS

57.1% (136) Yes

39.1% (93) No
3.8% (9) No response
8a.  Is the facility ISO certified

50.8% (121) Yes
46.6% (111) No
2.5% (6) No response
8b.  Which certification?

Percentages are for those who answered yes to Q 8a

20.4% (42) 14001
47.1% (97) 9001

18.5 % (38) Other

14.1% (29) Both 9001 and 14001

9a.  If not certified, seeking certification?
13.9% (15) Yes

86.1% (93) No
9b. Have you decided not to seek ISO certification in the near term?

69.6% (71) Yes
30.4% (31) No

10. How would you characterize your relationship to your corporate headquarters, when it comes to environmental management decisions such as reducing toxic chemical releases?
31.5% (75) This location is the corporate office

31.1% (74) The facility has almost complete control over decision-making

20.6% (49) Decisions are shared equally between the corporate office and the facility

8.8% (21) Some limited discretion is held at the facility level

4.6% (11) All decisions are made by the corporate office

11.  Your facility has made significant improvements over the past few years in:

a. Energy recovery
10.5%  (25) Strongly agree

26.1%  (62) Somewhat agree

29.0%  (69) Neutral

9.2% (22) Somewhat disagree

9.2% (22) Strongly disagree

14.3% (34) DK/NA

1.7% (4) No response

b. Recycling
25.2% (60) Strongly agree

43.3% (103) Somewhat agree

21.4% (51) Neutral

5.5% (13) Somewhat disagree

0.4% (1) Strongly disagree

2.5% (6) DK/NA

1.7% (4) No response

c. Reduction in toxic releases
27.3% (65) Strongly agree

37.0% (88) Somewhat agree

24.8% (59) Neutral

5.0% (12) Somewhat disagree

1.7% (4) Strongly disagree

2.5% (6) DK/NA

1.7% (4) No response

d. Treatment of toxics on or off site
13.5% (32) Strongly agree

26.1% (62) Somewhat agree

34.5% (82) Neutral

8.0% (19) Somewhat disagree

1.7% (4) Strongly disagree

13.9% (33) DK/NA

2.5% (6) No response

e. Source reduction
18.1% (43) Strongly agree

38.2% (91) Somewhat agree

28.6% (68) Neutral

8.4% (20) Somewhat disagree

2.9% (7) Strongly disagree

2.1% (5) DK/NA
1.7% (4) No response

12.  How frequently have you interacted with the following groups?  See Table 4.
13.  Which of the following are significant environmental issues at your facility
Percentage answering yes

78.2%  (186) Air emissions
50.8% (121) Water discharges

47.1% (112) Solid waste

61.3% (146) Hazardous waste

4.6%  (11) Land use planning

22.7% (54) Odors, noise, or other nuisance

31.5% (75) Toxic chemical management

5.5% (13) Other

14.  For which do you have specific objectives that go beyond regulatory requirements?

Percentage answering yes
40.8%  (97) Air emissions

34.5% (82) Water discharges

27.7% (66) Solid waste

37.4% (89) Hazardous waste

2.1%  (5) Land use planning

16.8% (40) Odors, noise, or other nuisance

20.6% (49) Toxic chemical management

6.3% (15) Other

16.  Are incentives provided to employees for reaching the objectives?
Based on those who do have specific objectives
31.2% (48) Yes

68.8% (106) No
17. For how many years has the facility submitted TRI data to the U.S. EPA?

15.46 years (Mean)

8.12 years (Standard Deviation)

18. How much time would you say the TRI effort takes each year, in terms of weeks of your time and/or that of other employees?

4.87 weeks (Mean)
15.80 weeks (Standard Deviation)
19.  How would you describe your facility’s overall experience with the TRI?

4.6% (11) Strongly positive

31.5% (75) Positive

50.4% (120) Neutral/mixed

9.2% (22) Negative

2.5% (6) Strongly Negative
1.7% (4) No response
22.  Effect of TRI experience on environmental management decisions.  See Table 5.  
23.  Agreement or disagreement with statements about media coverage of the facility’s TRI releases:

a. Media coverage has been extensive
0.4% (1) Strongly agree

5.8% (13) Somewhat agree

13.5% (32) Neutral

13.9% (33) Somewhat disagree

35.7% (85) Strongly disagree

29.4% (70) DK/NA
1.7% (4) No response
b. Media coverage has decreased over the past decade
3.8% (9) Strongly agree

19.0% (38) Somewhat agree

18.9% (45) Neutral

8.4% (20) Somewhat disagree

7.6% (18) Strongly disagree

43.3% (103) DK/NA
2.1% (5) No response
c. Media coverage has been favorable to the facility or company
2.5% (6) Strongly agree

8.2% (18) Somewhat agree

24.4% (58) Neutral

10.5% (25) Somewhat disagree

10.9% (26) Strongly disagree

41.6% (99) DK/NA
2.5% (6) No response
24.  Rating of the importance of various factors in your facility’s management of toxic chemical releases?  See Table 6.
25. In describing the regulatory environment within their state, respondents indicated whether they agreed or disagreed with the following statements:

a. In general, the political climate in the state is supportive of business interests
6.4% (15) Strongly agree

28.5% (67) Somewhat agree

20.9% (49) Neutral

20.0% (47) Somewhat disagree

19.2% (45) Strongly disagree

4.7% (11) DK/NA
0.4% (1) No response

b. Democrats and Republicans within the state government frequently disagree over environmental issues

10.6% (25) Strongly agree
25.5% (60) Somewhat agree
18.3% (43) Neutral
3.4% (8) Somewhat disagree
0.4% (1) Strongly disagree
11.5% (27) DK/NA

30.2% (71) No response

c. State regulatory requirements are highly stringent

23.6% (55) Strongly agree
25.3% (59) Somewhat agree
15.9% (37) Neutral
2.6% (6) Somewhat disagree
0.4% (1) Strongly disagree
1.7% (4) DK/NA

30.5% (71) No response

d. My facility or company has a good working relationship with federal regulators

18.8% (44) Strongly agree
23.1% (54) Somewhat agree
18.4% (43) Neutral
0.9% (2) Somewhat disagree
0.4% (1) Strongly disagree
8.1% (19) DK/NA

30.3% (71) No response

e. My facility or company has a good working relationship with state regulators

26.9% (63) Strongly agree
29.5% (69) Somewhat agree
8.6% (20) Neutral
2.1% (5) Somewhat disagree
0.9% (2) Strongly disagree
1.7% (4) DK/NA

30.3% (71) No response

f. My facility or company has a good working relationship with local government officials

28.9% (68) Strongly agree
29.8% (70) Somewhat agree
8.1% (19) Neutral
0.9% (2) Somewhat disagree
0.4% (1) Strongly disagree
1.7% (4) DK/NA

30.2% (71) No response

g. Most state environmental regulators are honest and trustworthy

20.1% (47) Strongly agree
22.2% (52) Somewhat agree
16.2% (38) Neutral
3.4% (8) Somewhat disagree
0.4% (1) Strongly disagree
6.8% (16) DK/NA

30.8% (72) No response

h. State or federal regulators have made offers of technical assistance to this facility to help reduce toxic releases

9.8% (23) Strongly agree
15.0% (35) Somewhat agree
19.7% (46) Neutral
4.3% (10) Somewhat disagree
12.4% (29) Strongly disagree
8.6% (20) DK/NA

30.3% (71) No response

26.  On matters of pollution control, our facility has experienced the following:

a. Pollution releases tend to reflect levels of production
42.6% (100) Strongly agree

36.6% (86) Somewhat agree

5.1% (12) Neutral

7.2% (17) Somewhat disagree

6.0% (14) Strongly disagree

1.3% (3) DK/NA
1.3% (3) No response
b. Pollution releases have been reduced due to changes in pollution control technology, maintenance, or quantity of pollution control devices at this facility.
22.6% (53) Strongly agree

35.3% (83) Somewhat agree

17.5% (41) Neutral

12.3% (29) Somewhat disagree

8.9% (21) Strongly disagree

2.1% (5) DK/NA
1.3% (3) No response
c. Pollution releases have changed due to the level of use of, or use of different, raw materials or production chemicals?
26.4% (62) Strongly agree

41.7% (98) Somewhat agree

18.3% (43) Neutral

6.0% (14) Somewhat disagree

4.7% (11) Strongly disagree

1.7% (4) DK/NA
1.3% (3) No response
d. Pollution releases at this facility tend to fluctuate for other reasons
3.8% (9) Strongly agree

10.6% (25) Somewhat agree

17.5% (41) Neutral

10.2% (24) Somewhat disagree

14.0% (33) Strongly disagree

32.3% (76) DK/NA
11.5% (27) No response
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Table 1.  Survey Sample’s TRI Facility Environmental Performance (Air Emissions)

Associated with Increasing or Decreasing Releases and Risk

	Performance Levels
	Sample
	Survey Sample
	Sampling Frame
	National

	Gold

Facilities in the top quartile for reductions of pollution and risk relative to 1995 levels


	37
(15.5%)


	167

(15.4%)
	526

(15.7%)


	1,406

(17.0%)



	Green

Facilities decreasing pollution and/or risk
	65
(27.3%)


	321

(29.7%)
	929

(27.9%)


	2,134

(25.7%)



	Blue

Facilities with little or no change in pollution and risk


	21
(8.8%)


	125

(11.5%)
	392

(11.7%)


	965

(11.7%)



	Brown

Facilities increasing pollution and/or risk
	67
(28.2%)


	278

(25.7%)
	908

(27.2%)


	2,580

(31.2%)



	Black

Facilities in the bottom quartile for reductions of pollution and risk relative to 1995 levels


	48
(20.2%)


	192

(17.7%)
	585

(17.5%)


	1,391

(16.8%)



	N
	238*
	1,083
	3,340
	8,476


*The figures here are based on the returns as of November 14, 2005. 
Table 2.  Facility Environmental Expertise and Commitment

	
	Yes
	No

	Facility Environmental Expertise
	
	

	ISO 9001 certified*
	97
(81.5%)
	22
(18.5%)

	Has Environmental Management System (EMS)
	136
(59.4%)
	93
(40.5%)

	Professionalized TRI contact
	103
(46.0%)
	121
(54.0%)

	ISO 14001 certified*
	42
(35.3%)
	77
(64.7%)

	Seeking ISO certification
	15

(13.9%)
	93
(86.1%)

	Have Environmental Objectives Beyond Regulatory Requirements?
	
	

	Air emissions
	97
(40.8%)
	141
(59.2%)

	Hazardous waste
	89
(37.4%)
	149
(62.6%)

	Water discharges
	82
(34.5%)
	156
(65.5%)

	Solid waste
	66
(27.7%)
	172
(72.3%)

	Toxic chemical management
	49
(20.6%)
	189
(83.2%)

	Odors, noise, other nuisance
	40
(16.8%)
	198
(83.2%)

	If you have such objectives, do you offer employee incentives to meet them (based on those responding)?
	48
(31.2%)
	106
(68.8%)


*Percentages are based on those who report being certified (N = 121)

Table 3.  Descriptive Statistics for Selected Likert Items (strongly agree (5) to strongly disagree (1), or daily interactions (5) to rarely or never (1), or very important factor (5) to not at all important (1))
	Item
	Mean
	Std. Deviation

	Recent Environmental Improvements
	
	

	Treatment of Toxics On/Off Site
	4.17
	2.21

	Energy Recovery
	4.00
	2.35

	Recycling
	3.97
	1.30

	Reduction in Toxic Releases
	3.93
	1.35

	Source Reduction

	3.68
	1.35

	Facility Interactions on Pollution Control
	
	

	Facility Employees
	3.32
	1.44

	Corporate Management
	3.16
	1.80

	Customers
	2.79
	2.62

	Suppliers
	2.71
	2.22

	Trade Associations
	2.58
	2.39

	Regulators
	2.50
	1.49

	Media
	2.21
	2.80

	Local Community Groups
	2.16
	2.17

	Legislators
	2.16
	2.61

	Environmental Organizations
	2.15
	2.18

	LEPCs


	2.09
	1.23

	TRI Effects on Environmental Management 
	
	

	
	
	

	Improved Understanding of TRI Needs
	3.84
	1.27

	Improved Communications with Community/Media
	3.71
	2.98

	Increased Emergency Management Capacity
	3.50
	2.48

	Allowed Setting of Goals for Release Reduction
	3.34
	1.45

	Allowed Check of Releases Against Permits
	3.24
	1.86

	Understanding of Costs/Benefits of Chemical Use
	3.19
	1.46

	Helped to Identify Opportunities for Source Reduction
	3.14
	1.59

	Decreased Community Complaints or Concerns
	2.93
	2.13

	Led to Collection of More Accurate Data/Estimations
	2.81
	1.64

	Allowed Comparison of Releases to Similar Facilities.

	2.74
	1.64

	Environmental Management Factors
	
	

	
	
	

	Desire to Limit Legal Liability
	4.08
	1.45

	Desire to Improve Regulatory Compliance
	4.03
	1.46

	Desire to Improve Environmental Performance
	3.97
	1.41

	Interest in Saving Money
	3.90
	1.60

	Interest in Strengthening Firm’s Reputation
	3.78
	1.75

	Desire to Improve Relations with Local Community
	3.72
	2.10

	Anticipation of New Legislation/Regulations
	3.62
	2.00

	Interest in Increasing Customer Loyalty
	3.53
	2.68

	Desire to Improve Employee Motivation
	3.46
	2.34

	Desire to Improve Relations with Environmental Orgs.
	3.45
	2.25

	Availability of New Pollution Control Technologies
	3.45
	1.91

	Reaching New Customers/Expanding Business
	3.43
	2.54

	Interest in Generating New Products or Services
	3.35
	2.42


Table 4.  Frequency of Interaction of Facilities with Groups on Pollution Control

Question:  “In the last year, about how frequently has your facility interacted with the following groups on matters of pollution control as they pertain to releases of toxic chemicals?” Numbers in the table refer to frequency of responses. The N varies because of non-responses to some questions. Percentages are based on those who responded to the question.
	 
	Daily/Weekly
	Monthly
	Annually
	Rarely/Never

	Facility employees


	106 (46.3%)
	58 (25.3%)
	54 (23.6%)
	11 (4.8%)

	Corporate management


	64 (29.5%)
	79 (36.4%)
	57 (26.3%)
	17 (7.8%)

	Suppliers


	25 (11.8%)
	50 (23.6%)
	67 (31.6%)
	70 (33.0%)

	Customers/end users


	23 (11.4%)
	35 (17.4%)
	45 (22.4%)
	98 (48.8%)

	Regulators


	17 (7.6%)
	62 (27.6%)
	120 (53.3%)
	26 (11.6%)

	Trade associations


	7 (3.4%)
	50 (24.5%)
	61 (29.9%)
	86 (42.2%)

	Environmental organizations


	4 (1.9%)
	27 (12.6%)
	58 (27.1%)
	125 (58.4%)

	Community groups


	4 (1.9%)
	25 (11.7%)
	66 (30.8%)
	119 (55.6%)

	LEPCs


	2 (0.9%)
	35 (15.4%)
	148 (64.9%)
	43 (18.9%)

	Legislators
	1 (0.5%)
	7 (3.4%)
	32 (15.8%)
	163 (80.3%)

	Media
	1 (0.5%)
	1 (0.5%)
	16 (8.1%)
	180 (90.9%)


Table 5.  Effects of Facility Experience with the Toxics Release Inventory

Question:  “Please tell us the extent to which you agree or disagree with the following statements, where 5 is ‘strongly agree’ and 1 is ‘strongly disagree.’”  Numbers in the table refer to frequency of responses. The N varies because of non-responses to some questions. Percentages are based on those who responded to the question.
Our experience with the TRI over time has:
	TOTALS
	Strongly Agree / Somewhat Agree
	Neutral
	Somewhat Disagree / Strongly Disagree

	Allowed us to better understand what we need to report in subsequent TRI reports.
	166 (72.8%)
	48 (21.1%)
	14 (6.1%)

	
	
	
	

	Allowed us to set goals for or demonstrate commitment to release reduction.
	124 (54.4%)
	57 (25.0%)
	47 (20.6%)

	
	
	
	

	Given us a better understanding of the costs and benefits of dealing with chemicals.
	107 (46.7%)
	62 (27.1%)
	60 (26.2%)

	
	
	
	

	Allowed us to check our release values against applicable permit limits.
	74 (36.6%)
	80 (36.4%)
	66 (30.0%)

	
	
	
	

	Resulted in fewer community complaints or expressions of concern.
	69 (36.5%)
	59 (31.2%)
	61 (32.3%)

	Helped us to identify needs and opportunities for source reduction.
	82 (36.4%)
	83 (36.9%)
	60 (26.7%)

	
	
	
	

	
	
	
	

	
	
	
	

	Increased our capacity for emergency management.
	55 (27.5%)
	72 (36.0%)
	73 (36.5%)

	
	
	
	

	
	
	
	

	Allowed us to compare our releases to similar facilities
	50 (22.2%)
	79 (35.1%)
	96 (42.7%)

	Allowed us to gather more accurate data or better estimate releases.
	47 (20.9%)
	90 (40.0%)
	88 (39.1%)

	
	
	
	

	
	
	
	

	Increased our ability to discuss chemical releases with the local community and media.
	23 (12.8%)
	69 (38.3%)
	88 (48.9%)

	
	
	
	

	
	
	
	


 Table 6.  Importance of Factors in Facility Management of Toxic Chemical Releases

Question:  “For the factors listed below, please rate how important each one has been in your facility’s management of toxic chemical releases, where 5 means ‘very important’ and 1 means ‘not at all important.’” Numbers in the table refer to frequency of responses. The N varies because of non-responses to some questions.  Percentages are based on those who responded..

	TOTALS
	Very 

Important / Somewhat Important
	Important
	Not very 

Important / Not at all Important

	A desire to minimize legal 

liability 
	159 (70.0%)
	48 (21.1%)
	20 (8.8%)

	A desire to improve regulatory compliance
	151 (67.1%)
	57 (25.3%)
	17 (7.6%)

	A desire to improve environmental performance
	151 (66.8%)
	59 (26.1%)
	16 (7.1%)

	An interest in saving money
	140 (62.5%)
	56 (25.0%)
	28 (12.5%)

	An interest in strengthening the firm’s reputation 
	122 (55.7%)
	60 (27.4%)
	37 (16.9%)

	A desire to improve relations with the local community 
	89 (42.4%)
	68 (32.4%)
	53 (25.2%)

	Anticipation of new legislation or regulation
	83 (39.0%)
	76 (35.7%)
	54 (25.4%)

	The availability of new pollution control technologies
	81 (37.5%)
	71 (32.9%)
	64 (29.6%)

	A desire to improve relations with environmental organizations
	70 (33.7%)
	58 (27.9%)
	80 (38.5%)

	An interest in reaching new 

customers or expanding business
	58 (28.7%)
	41 (20.3%)
	103 (51.0%)

	A desire to improve employee motivation
	59 (28.6%)
	61 (29.6%)
	86 (41.7%)

	An interest in generating new products or services 
	57 (28.1%)
	49 (24.1%)
	97 (47.8%)

	An interest in increasing 

customer loyalty
	51 (26.0%)
	40 (20.4%) 
	105 (53.6%)


Endnotes
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� The national survey was preceded by a pre-test conducted in early 2005 in a large Midwestern city.  For a report on the results of the pre-test, see Mark Stephan, Michael E. Kraft, and Troy D. Abel, “Environmental Information Disclosure and Risk Reduction:  Results from a Survey of TRI Facilities, Citizen Activists, and Public Officials, paper presented at the annual meeting of the Western Political Science Association, Oakland, California, March 17, 2005. The paper is available at the project Web site, along with a separate summary of the survey results:  � HYPERLINK "http://www.uwgb.edu/idedm/" ��www.uwgb.edu/idedm/�.





� 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.





�  For the online access, see � HYPERLINK "http://www.rtknet.org" ��www.rtknet.org� and � HYPERLINK "http://www.scorecard.org" ��www.scorecard.org�.  Other groups provide links to these sites as well as other sources for the TRI data.





�  Don Grant and Andrew Jones (2004) argue that, relative to “institutional and organizations forces that bear on plants, state funded right-to-know programs probably play a minor role and therefore should have no appreciable impact on plants’ environmental performance” (472).  Indeed, their analysis of the chemical industry found that such state programs had “no significant net effect on plants’ toxic emissions” (471).  The reason state programs have had so little effect seems to be that many are poorly funded (partly as a consequence of industry lobbying), and therefore state officials lack the resources to analyze and disseminate the information in a way that could influence facility behavior. A study in 2000 found that most of the states that had such programs funded them at less than $50,000 annually.





� In a survey conducted in the early 1990s, Santos, Covello, and McCallum (1996) found that regulatory compliance was one of the two reasons that facilities cited most frequently for reduction of their TRI releases and transfers.  The other was employee health.  That is, where many observers assume that TRI reductions are made voluntarily because the program is non-regulatory in nature, this kind of evidence suggests a more realistic explanation would acknowledge the incentives created by the larger regulatory environment, including company concern over civil liability and state regulatory action.  Without the requirements imposed by such federal and state environmental regulation, information disclosure programs might be considerably less effective.





� This is the most common way to track company performance in terms of TRI data, yet there are obvious limitations.  By using only the core or original chemicals reported over time, some patterns are missed.  Thus the noted decrease in chemical releases is not necessarily indicative of progress as measured by release of a broader range of chemicals that have now been added to the TRI list or the wider group of industries that now must report in comparison to those that reported in the late 1980s.  The advantage of the using the core chemical measure, of course, is the relatively consistent reporting of releases of a specific set of chemicals over time.





�  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.





� See the statements at the organization’s Web site:  � HYPERLINK "http://www.environmentalintegrity.org" ��www.environmentalintegrity.org�.  





� The quote 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�.





� The EPA itself compiled a report in 2003 on how the TRI data are being used by government, business organizations, academics, and the public.  It cites a large number of examples that suggest the many different ways in which the data are used to better understand the extent of releases, to estimate health risks, to begin dialogues with local facilities, to educate the public, to set priorities for regulation, and to improve corporate decision making.  See U.S. EPA 2003, available at the EPA Web site.  As is often the case with reports by government agencies, citation of such examples is helpful in understanding possible uses of the TRI data, but it cannot speak to the overall effectiveness of the program and how it might be improved.





� In late 2004 the U.S. EPA’s Office of Pollution Prevention and Toxic Substances released a report called Community Air Screening How-To Manual, A Step-by-Step Guide to Using Risk-Based Screening to Identify Priorities for Improving Outdoor Air Quality.  The manual illustrates well how government agencies might take action to improve the public’s capacity to understand and use data, in this case TRI data.  Indeed, it is seen as an integral part of the agency's new Community Action for a Renewed Environment (CARE) program, which was begun in the fall of 2004.  The manual strongly endorses the establishment of partnerships between communities and local industry, with broad stakeholder involvement, as the best way to establish local priorities and promote their achievement.  The agency’s educational effort focused on the RSEI model that we use in this paper.  The history of the model’s development and its use to date is described in Schmidt (2003) and in Bouwes, Hassur, and Shapiro (2001).  Further information is available at EPA’s RSEI Web site: � HYPERLINK "http://www.epa.gov/opptintr/rsei" ��www.epa.gov/opptintr/rsei�.





� For the national office, see � HYPERLINK "http://www.epa.gov/tri/index.htm" ��www.epa.gov/tri/index.htm�.  For a typical regional office, see the Web page for Region 10:  � HYPERLINK "http://yosemite.epa.gov/R10/OWCM.NSF/tri/trihomepage" ��http://yosemite.epa.gov/R10/OWCM.NSF/tri/trihomepage�.





� 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.  For a description of the RSEI model, see the Website:  � HYPERLINK "http://www.epa.gov/opptintr/rsei/" ��http://www.epa.gov/opptintr/rsei/�.





� We had hoped to send a similar survey to citizens within communities surrounding a sample of facilities, but doing so proved to be impractical.  Our pre-test indicated that few of the citizens we identified had much experience with the TRI or contact with local facilities.  Thus we decided to limit the national surveys to corporate and public officials and to find other ways (the case studies) to explore local citizen involvement with the TRI program and its data releases.





� This included work by Dorothy Daley, Magali Delmas and Dennis Aigner, Mark Lubell and John Scholz, and Paul Sabatier, among others. We are particularly grateful to those who were willing to share interview schedules and questionnaires.  In the end, we used few of the same questions that had been asked in previous surveys simply because our focus was so different.  However, the format of our questionnaires did draw from the style and arrangements that many of our colleagues had found useful.





� We are in debt to staff at the Social and Economic Sciences Research Center at Washington State University for their assistance in reviewing our initial survey design. Rose Krebill-Prather and Thom Allen at the center provided us with a detailed critique of the draft survey and made numerous suggestions for improvement in question wording, formatting, and other elements, many of which we adopted for the national survey.





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





� We would be happy to send a copy of the survey instruments to anyone who is interested.  We also will post a copies on the project Web site once the surveys are complete.  The online surveys can be viewed only by those completing the survey and through use of a designated survey code.





� Identification of a mailing address is not as simple as it might seem.  The TRI database often lists “mailing addresses” that in reality are facility locations.  When facility addresses are pulled automatically from the database, we found there was a significant risk that an incorrect address would find its way into our spreadsheet and hence into a mail merge document that we used for the survey.  The Postal Service returned many of our letters with a notation that the address was insufficient or not known, or there was no “mail receptacle” for delivery.  Essentially these were, in Postal Service language, “not deliverable as addressed.”  In some cases, the TRI database contained no other address, and in others, a different mailing address could be found with diligent searching through the contact list, which has a link to “view” the mailing address of various contacts.  We found that the same inaccurate information about a mailing address often appeared on the Scorecard system maintained by Environmental Defense.  Thus a citizen attempting to contact a facility by using the stated mailing address might not be successful.





� An initial sample of 1,083 was pared down in this way to 979.  This is the number of surveys that actually reached a facility, and it is the number that we use to calculate the response rate. 








