Facility Level Perspectives on the Toxics Release Inventory 

and Environmental Performance

Mark Stephan

stephanm@vancouver.wsu.edu
Washington State University, Vancouver

Vancouver, WA 98686

Michael E. Kraft

kraftm@uwgb.edu
University of Wisconsin-Green Bay

Green Bay, WI 54311

Troy D. Abel

abelt@wwu.edu
Western Washington University

Bellingham, WA 98225
Abstract

Scholars and policymakers increasingly argue that information disclosure programs such as the Toxics Release Inventory (TRI) should be used to supplement conventional environmental regulation. Yet we lack a clear understanding of how such programs work as well as the empirical data to confirm their success in achieving environmental quality objectives. To better understand the impacts of environmental information disclosure on corporate decision making, this paper discusses results from surveys of facilities that report TRI information and from public officials that make use of TRI data.  We examine the importance of the TRI for facility level behavior through a broad analysis of survey answers and a focused look at the following factors: (1) the presence of corporate environmental management systems; (2) the level of communication between facilities and community level organizations.  Descriptive results are presented and correlation analyses are applied on an original data set of 237 facility surveys and 100 public official surveys.  Survey data is matched with toxic release data for each facility, allowing a look at both facility perspectives about the TRI and facility behavior over time.  A discussion follows the results. This paper arises from a larger research project examining whether and how the TRI spurs new environmental management strategies among government agencies, nongovernmental organizations, corporations, and communities.
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Facility Level Perspectives on the Toxics Release Inventory
and Environmental Performance
“The [TRI] has no value to the facility. Chemical usage is tracked for operational reasons…independently of TRI.”  Facility Respondent

“The TRI has provided incentives for toxics use and waste reduction.”  Facility Respondent

“Not all toxic reporting is helpful or necessary.”  State-level Public Official
“The public's right to have access to TRI data has pushed industry to seek alternatives to toxic chemical use and implement source reduction activities.”  State-level Public Official

The variation in the environmental performance of facilities reporting to the Toxics Release Inventory (TRI) program can be illustrated by a quick look at just five facilities in one county of one state in the nation.  Lowndes County, in northeastern Mississippi near the Alabama border, has five facilities that reported pollution data to the EPA between 1991 and 2000. Three of them saw their air emissions go up in that period of time, while the other two saw declines.  In three of the cases the changes in air emissions were not dramatic. Two of the facilities with increased pollution levels doubled their relatively low amount of releases, while one of the facilities with decreasing pollution levels saw only an 8 percent drop in releases. In contrast, the other two facilities were a study in extremes. At the one end was the Columbus Pulp and Paper Complex, a facility that saw seven-fold increases in air emissions over a ten-year period of time. The facility went from just over seventy-eight thousand pounds of emissions to just over a half-million pounds. Omnova Solutions, another facility in the area, was at the opposite extreme, with close to four million pounds of pollution released in 1991 and only five hundred forty pounds in 2000, a drop of 99.99 percent. Such extremes can be found in counties and states throughout the nation, and by no means is Lowndes County the exception. What explains such variability? Has the TRI had an effect on these facilities? Was Omnova Solutions motivated to reduce its pollution levels partly due to the public disclosure of pollution information? Does information disclosure work like this?  Who can give us some insights into the dynamics of the TRI?  As a first step to figuring these questions out, this paper measures facility-level perspectives about the TRI.


As is true of most environmental programs, who you talk to about successes and failures can influence the responses you receive.  This paper looks at surveys of people with direct exposure to the TRI program:  facility representatives and public officials. In our surveys and interviews with both facility respondents and public officials we found varying perspectives about the TRI.  Some people like the program, some do not.  Some see a positive influence for the TRI program while others are less sure.

In this paper we report on some of the distinguishing characteristics of the TRI program as seen by both facilities and public officials alike. We discuss results from specific questions related to the effects of the TRI program on facility behaviors.  The data at our disposal permits both a quantitative and qualitative review of the TRI program.  Quantitative analyses of survey results, both descriptive and inferential, are supplemented with qualitative data from additional interviews to provide a fuller picture of the perceptions of both regulators and regulated. The qualitative data provide more of a “street level” assessment of how information disclosure actually works to bring about change in corporate environmental behavior and in community decision making.  We find initial evidence to suggest that the TRI does influence facility behavior as perceived by facility respondents and public officials and that key mediating factors influence the extent of the TRI’s perceived impact.
How Does Environmental Information Disclosure Work in Theory?

The premise of a program such as the Toxics Release Inventory is a relatively simple one at its base. The idea is that by having one set of actors provide to another set of actors information that would otherwise remain private, a dynamic is created which changes the behavior of those disclosing the information (Stephan 2002; Hamilton 2005). With information comes transparency, which raises the level of accountability, which in turn motivates disclosers to act in ways they might not otherwise act. This is the fundamental idea. Yet when analyzed more carefully, the nature of how information disclosure programs should work is anything but simple.


One major empirical concern about information disclosure is related to the causal chain that connects information disclosure on the one hand to behavioral changes on the other. Does information disclosure change the behavior of those disclosing it without further action by those to whom the information is disclosed? Or does information disclosure first change the behavior of those given the information, which in turn changes the behavior of those disclosing? For example, do the information disclosure aspects of the TRI spur citizens to put pressure on facilities or do facilities make changes in anticipation that citizens would demand them once they have the information? Potentially either or both possibilities could occur. In sum, judging how information disclosure affects behavior or decision making requires empirical study to confirm the causal relationships (Hamilton 1995; Konar and Cohen 1997; Hamilton 2005). 


Another empirical concern of central concern to this paper relates to the way in which information is mediated as it is transferred from the discloser to other actors. Any student of communication or social psychology would readily appreciate that making information available does not mean it will directly affect individual beliefs, attitudes, and behavior, and certainly not of an entire population. Rather people must perceive and interpret the information. What they make of it and whether or how they use it will depend on various personal and social mediating factors. For example, information that is available to all may be read and used by only a few who find it of sufficient personal interest, say committed environmental activists or public health officials in a community. If the few who use the information are systematically different from the rest of society in important ways, this may influence the nature of behavioral changes (either the actions of the disclosers or those who have been disclosed to). For example, those who pay close attention to the information may draw certain conclusions about public health risks that are not widely shared by others. Beyond individual characteristics such as the personal saliency of environmental risk information, other community-level or state-level variables may shape whether information is released, how it is released, how visible it is, and the impact it has on a community or state, or on the corporation releasing it (Abel, Stephan, and Kraft 2007). Hence we believe that a thorough accounting of the effects of information disclosure requires at least some assessment of the role of mediating factors.


When applied to the TRI program, the basic premise and complications of any information disclosure program can be boiled down to the following:

1) Provision of information to the public creates a dynamic which spurs industrial facilities to improve their environmental performance.

The argument that the provision of information to the public might itself change the environmental performance of industrial facilities, regardless of other regulatory requirements, is grounded in the theory that complete information (or the lack thereof) can have significant effects on decision making (Stephan 2002). A corollary to this theory is the argument that more information leads to better decisions, even if the information is not complete. The provision of TRI data is meant to give citizens a full (or at least a fuller) understanding of the toxic chemical pollution in their communities. Yet it is not only citizens who are supposed to get a fuller picture. Anyone who might benefit from such information, for example, other companies, the media, and interest groups, would also get a fuller picture, and would benefit accordingly.

2) Information is not provided in a vacuum, but rather contextual variables mediate the impact of information on the behavior of corporations and communities.

The argument that contextual factors help to shape the effects of information disclosure is an empirical claim grounded in both theories of communication and the observable variation of environmental performance found across facilities. The contextual factors operate at multiple levels: within the facilities, within the community, and within a state. Put otherwise, information disclosure does not occur in a vacuum. Rather, it works through particular individuals, groups, and institutions. These entities may have distinctive perceptions, beliefs, attitudes, and capabilities that influence how information affects the environmental performance of facilities.

Mediating Factors on the TRI: Theory and Research

The argument that contextual factors help to shape the effects of information disclosure is an empirical claim grounded in the variation of environmental performance found across facilities.  Although an exhaustive list of all possible influences may not be possible to create, certain types of factors stand out.  We focus on the following two factors for this paper.
Capacity within Corporate Facilities

The capacity of facilities to progressively manage their pollution output is based on a number of factors.  Partly it is about their expertise in environmental management. The number of staff, training of staff, and access to resources all are likely to influence environmental practices.


This expertise may also come from experience. It can be expected that a facility that has dealt with the TRI program for a number of years would be better prepared than a facility filling out a TRI form for the first time. Particular staff experience may also matter. Those filling out TRI forms year after year will have a lead on those new to the reporting process (no matter what the experience of the facility as a whole with the reporting process).


Yet expertise is only part of the equation. Another key set of factors are the beliefs of executives and managers within facilities. The extent to which there is a corporate commitment to better environmental stewardship or perceived economic benefits from pollution reduction are both examples of how beliefs can matter. If management is highly concerned about the facility’s reputation or expects new regulatory action in the near future, these beliefs could also influence the willingness of facilities to move beyond their legal requirements and reduce releases of toxic pollution in a more dramatic fashion. These beliefs can be broadly understood as forms of corporate environmentalism – to the extent that facilities have embraced better environmental practices as part of their corporate model, this can be understood as a fundamental aspect of facility capacity (Prakash 2000).

Capacity within Communities

Community-level and individual-level variables can help to shape what happens within facilities as well, although maybe most importantly these variables shape the reactions of citizens and other community members to the information passed on from the TRI. Whether and how citizens use new information is likely to be compounded by social, economic, and political factors that vary from community to community (O’Rourke and Macey 2003). Take, for example, the capacity of a community to make sense of complex technical information such as the risk from a thousand pounds of a particular chemical released to the atmosphere from a facility in a given year. Certain communities are going to be more likely than others to be able to makes sense of such information. Capacity in this sense may have to do with the average education level of community members, access to local sources of scientific expertise and experience (such as at a college or university), and prior experience in dealing with pollution matters.


Critical to understanding community capacity are the resources within communities that can be translated into civic or political action. Socio-economic conditions would arguably be fundamental. Levels of civic or political participation in local matters might also reflect the ability for communities to act on pollution concerns. Community leadership in the form of environmental groups, civic organizations, and local emergency planning committees (LEPCs) might be particular important in this regard. Media coverage and/or the perceived seriousness of an environmental problem could also spur citizens to act in ways they otherwise would avoid.


One way to measure community capacity is to look at the level of interactions between community organizations and facilities.  The greater the interactions, the more it could be argued that communities have the capacity to put pressure on facilities to improve their environmental performance.  Furthermore, greater interactions are likely to correlate with greater resources, both socially and economically.


It is important to note that the capacity of the community for action need not be realized.  It only needs to be a potential. To the extent that facilities want to stay ahead of community action—stopping it before it starts—the potential of a community to act could be quite telling.  Community capacity can therefore be understood to be a “latent” capacity, one which could be activated, but need not be in order for changes to occur at facilities within the community.

Research Methods

The only comparable survey of which we are aware was a 1990 mail survey by Lynn and Kartez (1994) of organizations 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 (now the American Chemistry Council). 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. 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 eventually 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. 

We conducted the survey between June and August of 2005, with a small number returned after that date. The national survey followed a large pre-test of the survey instrument in a major metropolitan area in the Midwest in early 2005. We choose to rely on a mail questionnaire that would examine the effects of TRI experience on attitudes and behavior of three different sets of actors: corporate officials, public officials, and citizens. 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.
 A methodological appendix to the chapter provides details about the pre-test, survey construction, and administration. 
The survey itself included 28 questions for corporate respondents, seven of which involved a series of questions using a five-point 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?). 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 citizen survey (used only in the pre-test) included about the same number of questions, but focused on perceptions of local environmental problems; efforts to communicate with industry, government, and others involved in pollution control; experience with the TRI program and databases; use of the TRI data in many different respects and the effects of that use; media coverage of toxics; and general questions dealing with environmental attitudes and citizen participation. 

The public officials questionnaire was somewhat shorter than the other two 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.
 

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 questionnaire design to the target audience and to make the questionnaires sufficiently attractive and of interest to the respondents to generate a good response rate. The response rate was of keen 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).

Table 1. Survey Sample Respondents TRI Facility Environmental Performance (Air Emissions) Associated with Increasing or Decreasing Releases and Risk

	Performance Levels
	Sample
	National

	Facilities decreasing pollution and/or risk
	49

(20.7%)
	1,447

(17.2%)

	Facilities with records of both decreasing and increasing pollution and/or risk
	162

(68.4%)
	5,860

(69.9%)

	Facilities increasing pollution and/or risk
	26

(11.0%)
	1,082

(12.9%)

	Total Number of Facilities
	237
	8,389


To identify the facilities to be surveyed, both purposive and random 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 Risk Screening Environmental Indicators (RSEI) CD-ROM provided our baseline facility level data, including the kinds and amounts of chemicals released into air, water, or land. The RSEI 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 we believed that counties with very few facilities were unlikely to garner attention from external actors. Finally, we randomly selected 1,083 facilities to receive questionnaires. The characteristics of our respondents mirrored those of the survey sample itself as well as those of the much larger database of all facilities reporting in both 1995 and 2000.  Table 1 reaffirms the basic conclusion that the survey respondents are not significantly different from the national sample of facilities.

To identify the public officials to be surveyed, we focused on three key groups: the EPA regional office with oversight of the TRI program, state officials who work closely with the program, and members of the Local Emergency Planning Committees (LEPCs) in counties created after the enactment of EPCRA.  We initially identified 227 public officials to contact. 


The results discussed below are based on responses from 237 facilities and 100 public officials nationwide, which represent a response rate of over 24.2 percent of the facilities that received the survey and a response rate of 45.5 percent of the public officials that received the survey.
 The public officials’ surveys, when broken into our key categories, varied somewhat in their response rates; 80 percent for the EPA regional offices, 58 percent for state officials, and 38 percent for members of the LEPCs, but the lower rate here reflects the lack of involvement of many LEPCs with the TRI reports.  For surveys of these kinds these are well above the norm. We have compared survey respondents with our national sample and find no response bias of any significance. Thus we believe the answers here are reflective of the views and experience of all industrial facilities reporting TRI releases during the 1990s and early 2000s.

Results

Overall Environmental Performance

The 237 facilities in our survey had an average of 84,238 pounds of pollution of TRI chemicals that they released in 1991.  On average, by 1995 that number was 58,466 pounds and by 2000 that number was 38,665 pounds.  On average, risk numbers dropped in the same manner.  These facilities were also representative of the larger universe of facilities in terms of the type of industries represented.  Much like the larger group of facilities, major industries represented in the survey sample included the chemical, rubber and plastics, and metals industries.  Though some variations exist (e.g., the chemical industry makes up 23 percent of the larger sample and 32 percent of the survey sample), the differences are not significant.


Similar results can be seen in responses to survey questions 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. Over 71 percent of facilities either agreed or strongly agreed that they made improvements in recycling, and 65 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 (47 percent and 59 percent, respectively). Only 43 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 substantial 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.


When asked about significant environmental issues at their facility, respondents felt most strongly that air emissions were an issue, with 78 percent of respondents answering in the affirmative.  A strong majority (62 percent) of facility respondents also thought that hazardous waste was an issue, with a bare majority (51 percent) believing the same about water discharges from their facility.  Other issues, in descending order, included solid waste (47 percent were concerned), toxic chemical management (32 percent), odors and other nuisances (23 percent), and land use planning (5 percent).  In terms of the significance of particular environmental issues, industry type mattered in some cases.  For example, the primary metals industry was somewhat less likely than other industries to perceive air emissions as important.  Alternatively, the rubber and plastics industry was much less likely than other industries to perceive water discharges as a critical issue.  Not surprisingly, the chemicals industry is the most likely to mention that toxic chemical management is a significant issue.  The variation across industries reinforces the underlying complexity of pollution emissions.


Though public officials were not directly asked about gains in environmental performance, they were asked about the seriousness of a variety of environmental problems.  Their answers were in relative alignment with facility respondents.  Topping the list was air pollution, which has definite connections to toxic chemical releases.  In contrast, when asked about “toxic chemicals” in general, fewer public officials considered it a problem, with respondents ranking it a 25 on a 100 point “thermometer” scale.  A number of other problems, including water shortages, groundwater pollution, and drinking water pollution were all ranked higher.


When splitting the public officials into our three key categories, a few differences arise. Toxic chemicals were considered to be as least as serious as other environmental problems for the state and federal officials, but somewhat of less interest to local officials whose concerns focused on hazardous waste, air pollution, water shortages and broader concerns such as economic prosperity and excessive regulation or taxes. This division in priorities is a telling comment and useful reminder that there is a notable difference in the perceptions of public problems by officials at varying levels of government.  If these findings are correct, there is less reason for local officials to pay attention to toxic chemical management when their chief concerns are elsewhere. For example, toxic chemicals were rated at 37 by federal and state officials (0 to 100 is the scale), but only 17 by local officials.

Impressions of the TRI Program

The facility 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. Some 36 percent of facilities reported that their “overall experience” with the program was positive or highly positive in comparison to only 12 percent reporting negative or strongly negative experience. Over 52 percent were neutral or mixed on the point. As our 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, uncertainty over reporting requirements, and the potential for misinterpretation of a facility’s releases (especially by the community or media). 

TRI Impacts on Facility Environmental Management

There were mixed views on the impact TRI had on environmental management decisions in their facility. 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 gather more accurate data.  Some further agreed that their experience with the TRI allowed them to identify needs and opportunities for source reduction or demonstrate a commitment to release reduction.  These two behavioral effects, mentioned below in our correlation analyses, are arguably at the center of toxic chemical management.  Release and source reductions can both be considered key measures of environmental performance.  Fewer respondents agreed that the TRI requirements increased their capacity for emergency management, improved their communications with the local community and media, or reduced community complaints. Facility contacts were also mixed in their view that the TRI gave them a better understanding of the costs and benefits of dealing with chemicals or allowed them to check their release values against applicable permit limits.
Table 2. 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 parentheses 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
	72.8  (166) 
	21.1  (48)
	6.1  (14)

	
	
	
	

	Allowed us to gather more accurate data or better estimate releases
	54.4  (124)
	25.0  (57)
	20.6  (47)

	Helped us to identify needs and opportunities for source reduction
	46.7  (107)
	27.1  (62)
	26.2  (60)

	Allowed us to set goals for or demonstrate commitment to release reduction
	36.4  (82)
	36.9 (83)
	26.7  (60)

	
	
	
	

	Allowed us to compare our releases to similar facilities
	35.3  (71)
	31.3 (63)
	33.3  (67)

	
	
	
	

	Allowed us to check our release values against applicable permit limits
	33.6  (74)
	36.4   (80)
	30.0  (66)

	Increased our ability to discuss chemical releases with the local community and media
	27.5  (55)
	36.0  (72)
	36.5  (73)

	Given us a better understanding of the costs and benefits of dealing with chemicals
	22.2  (50)
	35.1  (79)
	42.7  (96)

	Increased our capacity for emergency management
	20.9  (47)
	40.0  (90)
	39.1  (88)

	Resulted in fewer community complaints or expressions of concern
	12.6  (23)
	39.1  (71)
	48.4  (88)



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. 


Public officials’ perspectives about the impact of the TRI were somewhat at odds with the facility responses (see Table 3).  Roughly 3 percent of local officials, 47 percent of state officials, and 88 percent of federal officials thought that pollution prevention actions were taken as a result of the provision of TRI information to facilities.  The impact of TRI was more clearly measured by federal and state officials because of the limited ability of local officials to be of help with TRI data.  Similarly, roughly 3 percent of local officials, 47 percent of state officials, and 50 percent of federal officials thought that source reduction actions were taken as a result of the provision of TRI information.  These results seem to suggest that state and federal officials see a great deal of value in the TRI reports.  Officials find the data valuable and find ways to use the data in their interactions with facilities.  Having the data means that regulators have some benchmarks that they can use.
Table 3. The Effects of Public Officials’ Provision of TRI Data to Others
The question asked was:  Please tell us whether each of the following activities, to the best of your knowledge, may have resulted from your efforts to provide information about the TRI in written reports, or by phone, mail, e-mail, personal contacts, or any other means. Check all that apply. The percentages refer to those checking each item. 

	Effects of Provision of TRI Data
	Federal and State Officials
	Local Officials

	Pollution prevention (P2) activities were undertaken
	54.8  (23)
	3.5  (2)

	Source reduction efforts were effected at local plants
	52.4 (22)
	3.5 (2)

	Media coverage increased
	38.1 (16)
	0 (0)

	Emergency management was improved
	23.8 (10)
	10.3 (6)

	Industry-citizen meetings were prompted
	23.8  (10)
	1.7 (1)

	Legislative, regulatory, or administrative changes occurred
	14.3 (6)
	1.7 (1)

	No activities resulted
	7.1 (3)
	6.9 (4)


Note: Numbers in parentheses are the number of respondents.

Correlation Analyses – Potential Mediating Factors
The variations described above in the use of the TRI suggest that mediating factors may influence the general satisfaction with the TRI program or a facility’s toxic chemical management.  In particular, some facilities, but not all, believed that there experience with the TRI had a positive influence on the likelihood of the facilities to work to reduce emissions and/or find opportunities for source reductions.  We tackle just a few such factors here, but they are an example of the ways in which TRI data does not reach target audiences in an unmediated manner.
Table 4.  Selected Pearson Correlations between Facility Respondent Variables
	
	Presence of EMS at facil.
	TRI helps reduce emiss.
	TRI helps w/ source reduc.
	Positive overall experience TRI
	Interactions w/ communities
	Interactions w/ envir orgs

	Presence of EMS at facility
	1.00
	
	
	
	
	

	TRI helps reduce emissions
	.129^
	1.00
	
	
	
	

	TRI helps with source reduction
	.130^
	.675**
	1.00
	
	
	

	Positive overall experience with TRI
	.039
	.361**
	.355**
	1.00
	
	

	Interactions with communities
	.202**
	.126^^
	.141*
	.077
	1.00
	

	Interactions with environmental organizations
	.140*
	.095
	.101
	.148*
	.415**
	1.00


Correlation is significant at the 0.01 level (2-tailed)**; or at the 0.05 level*; or at the 0.06 level^; or at the 0.10 level^^.


One possibly relevant factor is the presence of environmental management systems (EMS) at the facilities.  EMS can be seen as a symbol of corporate commitment to environmental values at a facility.  Interestingly, there is a positive correlation between the presence of an EMS and the likelihood that facilities perceive a positive role for the TRI in reducing emissions and finding ways to also make source reductions.  This is interesting partly because our interview data suggested that a few facilities felt that TRI data was superseded by data collection for other reasons, including internal environmental management.  In contrast, these results suggest that the presence of TRI information is strengthened within the context of a larger environmental management system.  Facilities with an EMS either better know how to use TRI data to their benefit or are simply more motivated to do so.

Facilities’ overall experiences with the TRI are positively correlated with the frequency of interaction between facilities and environmental organizations concerning pollution control issues.  That is to say, facilities which interact with environmental organizations on a daily, weekly, or monthly level are more satisfied with the TRI than those who interact with the environmental organizations annually or even less often (see Table 5 for descriptive data about interactions between facilities and others).  The causal arrow here may go in both directions.  On the one hand frequent interactions with environmental organizations for facilities may have pushed them to take the TRI more seriously.  On the other hand, facilities who had successfully dealt with the TRI program may have felt more comfortable interacting with environmental organizations and may even have encouraged on-going communication.  Though it is plausible to believe that environmental organizations would have started the process of communication, it is also feasible that facilities may have been more receptive only after having improved their environmental performance.
Table 5.  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.

	 
	Daily/Weekly
	Monthly
	Annually
	Rarely/Never

	Corporate management
	64
	80
	57
	17

	Community groups
	4
	25
	67
	119

	Environmental orgs.
	4
	27
	60
	124



Finally, facilities that interact regularly with local community groups about pollution control issues are also facilities that perceive a positive role for the TRI in reducing emissions and finding ways to also make source reductions.  Community groups are likely to push for, or encourage, improvements in environmental performance.  Facilities who meet community needs may do so partly by making documented improvements in toxic releases.  Though the opposite is possible – the productive use of the TRI by facilities may enhance community interactions – it is harder to believe that community action would not have come first.
Discussion and Conclusion

For those who have praised the efficacy of the TRI program in the past, our results offer some evidence that confirms their beliefs.  It is true that many TRI facilities make use of TRI and incorporate that information into their environmental performance decision-making.  Federal and state public officials back up this claim, and though local officials are less aware of the uses of TRI data, they also in turn are less likely to use the TRI data themselves.


What is also true is that is that significant variation across facilities does occur, both in terms of their environmental performance and also in their use of TRI information.  The TRI program does not exist in a bubble, but rather plays out in a larger regulatory, social, and organizational environment which shapes any influence it might have on corporate behavior.  Factors such as the existence of an EMS program, or the regularity of interactions between facilities and community groups or environmental organizations, indicate the importance of context for facilities managing toxic chemical usage and releases.  The TRI is not a cure-all, but it can have positive effects.  This may signal the worthiness of information disclosure programs more broadly.

The potential for information disclosure to achieve lofty goals is of special interest at a time when public and corporate confidence in conventional regulation has waned. For nearly four decades, environmental protection policies in the United States have required that industrial facilities meet certain targets for release of chemicals to the air, water, and land. Many of these policies have mandated the use of specific technologies and forced industry to achieve the maximum improvement possible, and more than a few have specified in extraordinary detail which chemicals were to be managed and how. The goal was to provide a degree of certainty that businesses would indeed achieve the new standards and that the implementing agencies, particularly the EPA, would not have so much discretionary authority that they could thwart the will of Congress.  There is little question that the dominant command-and-control regulatory policies of the past four decades have produced real and important improvements in environmental quality and in public health. 


Nonetheless, many critics today believe that continued progress in corporate environmental performance cannot be assured through reliance on the core statutes of the 1970s, no matter how well implementation goes. There are a number of reasons for this conclusion (which we intend to delineate in our current book project). 

Sadly, despite all of the concern, critiques, deliberation, and occasional experiments with new approaches, very little has changed in the prevailing environmental policy regime, especially at the federal level. The first generation of environmental regulatory policies from the 1970s, with its many, well-documented flaws, continues in force in part because of persistent political stalemate over precisely what kinds of changes to make and uncertainty over who would gain or lose as a result. Business groups and political conservatives have favored one set of solutions, including greater use of market incentives and more flexible regulation. Environmental organizations have feared that opening the core statutes for consideration of such fundamental changes risks losing many of the gains of the previous decades. Each has been powerful enough to block the other’s policy proposals. The EPA itself has experimented with many different approaches to regulatory flexibility, particularly during the 1990s and early 2000s. In the end, however, the agency found itself hobbled by exiting statutes, congressional reluctance to grant it more discretion, and its own organizational culture, which has not accorded policy and administrative reform a high priority (Eisner 2007; Fiorino 2006; Marcus, Geffen, and Sexton 2002).


Much of the discussion about new directions in environmental policy has focused on the likely effectiveness, efficiency, or public and political acceptability of alternatives to federal command-and-control regulation. Many alternatives that have been identified, appraised to some degree, and endorsed by a diversity of policy actors. These include a plethora of voluntary initiatives by business and voluntary public-private partnerships; substantially increased use of market incentives; more flexible regulation based on environmental results or performance; greater involvement of citizens and other stakeholders in regulatory decision-making, particularly through more open and collaborative processes often termed “civic environmentalism”; further decentralization of environmental responsibilities to the states and local or regional governments; and greater use of information disclosure. 

Critics of existing environmental policies suggest that in many different ways such new approaches can supplement, and perhaps eventually replace at least some of the command-and-control regulation now in place (Durant, Fiorino, and O’Leary 2004; Fiorino 2006). We are not so naïve to believe that information disclosure by itself, no matter how well designed and implemented, can work miracles.  Our results above suggest the opposite. But we believe that it can be an important element in a comprehensive and multifaceted approach to environmental protection.
Methodological Appendix

The Survey Pretest

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 case studies involved both personal interviews and a printed questionnaire. Our initial 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. It was apparent at this early date that corporate experience with the TRI program had been less than positive in some cases, leaving many facilities with no great desire to cooperate in such a study.


Beyond these preliminary pre-tests of the survey instrument, we decided to conduct a large pre-test to further refine the cover letters, the content of the survey, and its design. We conducted this pre-test in a large Midwestern city. For that city, we selected all of the TRI facilities that were included in our database, for which we had a TRI contact and a mailing address (86 facilities) We also identified public officials and citizen activists though a review of public records, a content analysis of newspaper coverage, and use of a reputational technique. For the pre-test we used a generous definition of public officials, which included some elected officials (for a total of 16). For the subsequent national survey we ultimately used only officials in one of three positions: the EPA regional office with oversight of the TRI program, state officials who work closely with the program, and members of the Local Emergency Management Committees in counties created after the enactment of EPCRA. Our list of citizen activists in the pre-test city (totaling 19) also proved to be somewhat problematic because many were not as directly involved with the TRI program as we were led to believe; hence they had little interest in the survey or little to report. We concluded that for the national survey such an analysis of citizen activists would not be productive. We focused instead on the corporate and public officials surveys. 


Survey Design and Administration

In light of the several pre-test results, we were careful to spell out in our initial letter of contact and in the questionnaire cover letter precisely what our objectives were, the minimal amount of time that would necessary to complete the questionnaire (15 to 20 minutes), funding by the National Science Foundation (we thought this would help), and the sponsorship of the study by the University of Wisconsin and Washington State University. 

We also revised many questions to make them as clear as possible and to frame the survey to a considerable extent to invite corporate respondents to tell us what was wrong (or right) about the TRI program and how it might be improved. We thought that would appeal to the TRI skeptics and to some extent this assumption proved to be correct. The draft questionnaires were given a more professional appearance by using Microsoft’s Publisher, which allowed us to print the questionnaire in a booklet format, 7 by 8 and one-half inches.


In addition, we decided that it would be helpful to give respondents a choice of completing a paper survey or using an online version. Development of the online versions proved to be a challenge in many ways, but ultimately they offered a useful alternative that would save 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, is 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 initial letters and cover letters, and in a subsequent postcard reminder, and direct them to a URL for accessing the survey. In the end, few chose the online response option. There may be some lessons here for those contemplating similar surveys in the future. 


Following Dillman’s (2000) advice, we relied on 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 survey 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 survey could be accessed online with the individual’s survey code number; (4) a different (and more strongly worded) cover letter and replacement questionnaire sent three weeks after the postcard. We did not use a follow-up telephone call to generate additional responses, in part because we were not convinced that the effort would be worthwhile. 

To allow us to keep track of which respondents returned the questionnaires, we assigned a survey code number to each, which we printed on the return envelopes. The same number was to be used for the online survey. All questionnaires and letters were mailed from the University of Wisconsin-Green Bay, and all surveys were returned to the same address.
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� We save for future work a more precise analysis of actual performance measures.  Here we are focused on perceptions.


� The survey was developed after consultation with other scholars who have used such instruments. These include Dorothy Daley, Magali Delmas and Dennis Aigner, Mark Lubell and John Scholz, and Paul Sabatier. We are grateful to all of them for their willingness to share questionnaires and interview schedules with us. 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 have posted the survey instruments on the portion of the project Web site reporting the datasets. They are offered there in a Microsoft Publisher format that was used to print the hard copies of the surveys (� HYPERLINK "http://www.uwgb.edu/idedm/data/datasets.htm" �www.uwgb.edu/idedm/data/datasets.htm�). The online survey is no longer available but essentially duplicated the survey instrument in a Web-based format, permitting answers to be recorded directly into a database that was later converted to Excel spreadsheets. The Web site also includes a basic tabulation of the results of both the corporate and public official surveys in a Word format.


� In an e-mail to interested scholars in 2004, Matthew Clark of the EPA’s National Center for Environmental Research and Quality Assurance reported that response rates for facility-level surveys of multiple industry sectors were typically quite low, from 7 percent to 27 percent, largely because there is no necessity for the facilities to respond and doing so both consumes valuable time and potentially releases information that the facility would prefer to keep private. See our methodological appendix for a discussion of how we tried to compensate for these conditions in the way we framed the cover letter and designed the survey instrument.


Scholars can compensate for the lower than average response rates with different sampling techniques and stratification approaches. In our case, the response rate was not only at the high end of this range, but as we note in the text of the chapter, our comparisons of the respondents, the sample to which the surveys were sent, and the general sample of TRI facilities that we report on in this volume confirmed that we did indeed have a representative sample.


� Almost all of these 8,476 facilities also reported in 1991.  More importantly, all of our eventual respondents also reported in 1991.


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


� We calculate the response rate based on the number of questionnaires returned or online responses recorded (n=237) in comparison to the number of surveys that we sent out for which we could confirm delivery. We mailed 1,083 questionnaires to our sample, but of these only 979 were actually received by the recipient. The difference reflects industrial facilities that had closed, were acquired by another company, or moved after their last TRI report (either within the United States or overseas), and for which we could not find a current address. An added complication in this kind of survey work is that the EPA database is not as usable as one might assume. Facility addresses, for example, often represented the physical location of the facility rather than a mailing address. The U.S. Postal Service returned a rather large number of surveys to us (about 18 percent of those mailed), and we then had to find the actual mailing address. We were successful in most cases but not all. For benefit of others who attempt such surveys, we found that telephone calls to the TRI public contact official at the facilities frequently were not returned.


	In what may be a valuable lesson based on this experience, we concluded 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 about how much of the reduction over time in reported TRI releases might be attributable to such declines in the manufacturing presence in various localities in comparison to actual improvements in facility environmental performance.


� Copies of the survey instruments are available upon request.





