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Abstract

· Information disclosure programs such as the TRI are widely considered to be valuable supplements to conventional environmental regulation.  Yet little is known about how they work and their long-term success in achieving environmental quality objectives.  

· Our research examines the effects of the TRI on corporate and community decision making, using a multi-stage research design that incorporates both quantitative and qualitative methods  

· Specifically, the project seeks to determine why some companies do more to reduce toxic chemical pollution than others and why some communities encourage such pollution reduction more than others.  

· Data on toxic air releases from nearly 9,000 facilities reporting in both 1991 and 2000 are examined, with special attention to variation in releases and risk reduction across the fifty states.  We focus on the states at this point to address several hypotheses about the role of political, policy, and resource variables at the state level.
· The initial results indicate that most facilities (47 percent) did improve their environmental performance by decreasing both pollution releases and risk levels.  

· Some 30 percent reported declines in environmental performance because of increases in both pollution and risk levels.  The rest exhibited changes in performance between the Greens and Browns.
· Ultimately, our goal is to identity the variables that most directly affect pollution and risk reduction and thus improvements in public health.  

· There are implications for new, non-regulatory environmental policies that are often considered to offer a less intrusive, more efficient, and possibly more effective route to environmental quality goals.
Information Disclosure as a Policy Strategy
· Since the 1980s, information disclosure policies have emerged as one of the most promising alternatives in the public policy repertoire. 
· Considered along with other popular policy options or tools such as use of market incentives, increased regulatory flexibility, consensus-building processes, voluntary agreements or self-regulation (e.g., ISO certification or adoption of an Environmental Management System), and devolution of responsibility to the states.
· Much confidence has been expressed in the utility of information disclosure strategies and their potential for achieving diverse societal goals, from corporate financial accountability and food and drug safety to environmental protection. 
· Information disclosure as capacity building tools. Designed to inform or enlighten, and thus to empower people to act. Also to provide information to facilities that can lead to voluntarily reduce toxic emissions.
· Such tools may complement or even replace government regulation, thereby reducing the costs and burdens often imposed by enforcement of regulatory rules and standards. 
· Despite widespread use, there has been little systematic inquiry into how information disclosure policies actually affect corporate or community decisionmaking and how they bring about improvement in environmental quality. Exceptions: Lynn and Kartez (1994) and summary EPA document from May 2003.
· Practical implications:  How might policies be designed to maximize their effectiveness—for example, in the way information is communicated to the public and actions that could improve the public’s capacity to understand and use the information.

The Federal TRI Program

The project focuses on the federal Toxics Release Inventory (TRI) program, which was authorized by a provision of the Superfund Amendments and Reauthorization Act (SARA) of 1986. 
There are also state right-to-know programs with similar goals.
· Title III of SARA created the Emergency Planning and Community Right-to-Know Act (EPCRA).  
· Section 313 mandates that manufacturing facilities report their annual releases of listed toxic chemicals to the EPA.
· The information available in an online database (TRI Explorer) and summary statistics are provided in a TRI Public Data Release report each year as well as in other EPA databases. 
· Environmental Defense and other groups make the information available in different formats. 
Positive Evaluations of the TRI Program
· The TRI program generally has been evaluated positively because of its appearance of effectiveness. The EPA, for example, calls it a “tremendously successful program,” the results of which “speak loudly for themselves.” 
· The agency remains optimistic about the program’s success.  From the press overview that accompanied its 2002 TRI report:
“Governments—federal, state, and local—have used the TRI to set priorities, measure progress, and target areas of special and immediate concern.” 
“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.”
· Some commentators outside the EPA similarly argue that use of the TRI information has “contributed significantly to community organizing efforts to change facility emission behavior.” 
· And that it “can drive change more effectively than regulations alone.” 
· The release of such information, they say, “can help to empower community residents, heighten industry accountability to the citizenry, and support efforts to ensure environmental justice.”

Trends in Release of Toxic Chemicals
· Most such positive evaluations focus on the substantial decline in release of toxic chemicals since 1988, the first year for which TRI data were reported.

· EPA data indicate that from 1988 to 2002 there has been a 49 percent decrease for all on- and off-site disposal or other releases of TRI chemicals for industries and chemicals reported over this full time period.  However, some measures in more recent time periods (1995 to 2002) indicate an increase in releases of the full set of chemicals.
· The 2004 release (2002 data) indicates that 24,379 facilities reported chemical releases totaling 4.79 billion pounds. 
· Thus, despite the decrease in overall releases since the late 1980s, a large number of facilities continue to release large quantities of toxic chemicals.  
· TRI facilities that are examined include all industrial firms that are required by the EPA to self-report the release of any toxic chemical into the environment.  A facility must file 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.
Problems in Interpreting TRI Data

· There continue to be problems in interpreting the data that are submitted:  complexity of the reporting system, major changes made to it over time, multiplicity of variables that can affect corporate environmental decisions. 
· E.g., Graham and Miller (2001) note that reported decreases in chemical releases “mask widely varying trends in major manufacturing industries.”
· National trends affected by:

· Economic factors associated with particular industries
· New regulations or enforcement actions by federal and state regulators
· Decisions made by managers of facilities with large releases.  
· Even the EPA warns that there are “limitations that must be considered when using the data.”

· In 1999, for example, just 50 facilities out of the 21,000 reporting that year accounted for 31 percent of all the TRI releases nationwide.
· The Environmental Integrity Project (www.environmentalintegrity.org):

· argued in 2004 that refineries and chemical company “systematically underreport” toxic releases.

· Claimed that perhaps 16 percent of toxic air releases “off the books.”
· Also said that that EPA has failed to improve facility monitoring and reporting.
Problems in Interpreting TRI Data II
· A GAO (Government Accountability Office) report in 2001 found that most reported facility emissions (96 percent) were based on estimates rather than direct measurements.  Urged the EPA to improve its oversight of large facilities.

· Thresholds for reporting are also a problem.  Some facilities try to get below to avoid reporting.  Some evidence from Harvard study (Lori Snyder)  that a substantial portion of TRI reductions since 1988 is due to changes in threshold levels.  Not adjusted for toxicity of chemicals.

· Citizen knowledge and political power:  
· The EPA continues to emphasize to citizens, as it did in the 2004 TRI Public Data Release report, that “It’s your right to know” about these releases.  
· Yet it is not clear how many citizens are aware of the TRI reports, know where to find the information, and or are capable of interpreting it correctly. 
· Information that gets attention is total quantities (pounds) of chemicals released, not their public health or environmental risks.  A sore point with manufacturers.  Media coverage is often inaccurate or unfair, and public reaction may be misdirected.
· Might be changed with the new Risk Screening Environmental Indicators (RSEI) model.  The Office of Pollution Prevention and Toxics released in 1999.  We use the RSEI model for our risk calculations.
Why Do Release Reductions Occur?

· Easier to document reductions in release of chemicals than to explain how the reductions have occurred.
· The 24,379 manufacturing facilities noted in the 2004 report submitted 93,380 chemical forms to comply with the law.  
· They do not report what they did to reduce releases
· Or why they did it.
· We do not know why information disclosure policies work, if indeed they do.  That is, the causal path is unclear.
· Possible reasons for corporate decisions:

· Pressure from local communities, environmental groups, customers, competitors, or employees
· Regulation or anticipated regulation
· Media coverage

· Corporate commitment to environmental goals
· Corporate resources and other characteristics
· Experience with the TRI and increased capacity to measure or control toxics
· Uncertainly over the path to pollution reduction means it is difficult to anticipate how future reductions might occur if disclosure policies remain in effect.
· Thus the logic of examining the causes and consequences of changes in facility releases and risks.

· To understand the way such information disclosure works, why it is successful (or not), and its potential for the future, we turn to some comparative analysis of TRI data.
· We examine trends across the fifty states
· We also seek to learn about pollution reduction decisions made in communities located near facilities, particularly those producing large quantities of toxic emissions or emissions with high risk levels. 
· The research strategy is to compare leading and lagging facilities and the communities in which they are located, and to learn what factors push them toward being leading or lagging facilities and communities.
State Variation in Environmental Performance
· That states vary in pollution production, management, and reduction is not in doubt.

· However, scholars have tried to explain why some states do more than others to manage or reduce their toxic pollution levels, and why some states see marked improvement in pollution control while other states exhibit less success.

· Research has emphasized the role of political factors (such as interest group strength), state resources (e.g., economic health), and state policies (such as state right-to-know laws). But the literature offers mixed assessment. 
· The lack of a full accounting for state-by-state variations in TRI performance is the motivating force behind the comparative state analyses for the project.

· Our goal is to better understand not only toxic releases from facilities within states but also variations in relative risks to populations around these facilities.  
· We analyze these variations at the state level partly because theory suggests that states matter in the impact that public policies have on environmental conditions, and that such variations reflect important political, institutional, economic, and cultural differences across the states. 
Data Sources

· Dependent measures were generated from EPA’s Risk Screening Environmental Indicators (RSEI) tool.  
· We examined a sample of facilities (8,813) reporting in both 1991 and 2000 and their changes in reported releases and risk levels.
· We looked at trends in only 1991 core chemicals to assure consistency over time as listed TRI chemicals change.
· Independent variables are taken from several sources: U.S. Census, the 1991-1992 Green Index, and Statehouse Democracy by Erikson, Wright, and McIver (1993).
Operational Measures

· Dependent Variables:

· Ratio of facilities reducing pollution releases to facilities increasing them.

· Ratio of facilities reducing risk to facilities increasing risk

· Ratio of facilities reducing both releases and risk to facilities increasing both.
· In this way, we can capture facility-level environmental performance that we can then aggregate by state for the comparative analysis.
· We have independent measures of:

· state resources (such as government fiscal resources, manufacturing resources, population, income)
· politics or political variables (interest group strength or political party dominance)
· policy variables (state pollution prevention efforts, state right-to-know laws, and other policy initiatives). 
· We use Ordinary Least Squares regression analysis in an effort to explain the state-by-state variation.

RSEI Model

· The RSEI model provides a way to estimate the relative toxicological impacts of air releases reported in the TRI.  
· Should be an improvement over previous efforts to adjust TRI releases by merely weighting for chemical toxicity.
· RSEI software begins with the chemical and its air release amount and puts it into a steady-state Gaussian plume model. 

· It then simulates downwind air pollutant concentrations from a stack or fugitive source as a function of facility-specific parameters (stack height, exit gas velocity), local meteorology, and chemical-specific dispersion and decay rates.
· These factors are then overlaid on demographic data taken from the U.S. Census to produce a surrogate dose estimate for the surrounding population.  
· The final product is a risk characterization where users can discern and compare chemicals with dramatically different toxicological effects that are released from manufacturing facilities. 
Results I
· Although a large number of facilities are “greening” (47%), a number of others are “browning” (30%).  
Environmental Performance Associated with Increasing or Decreasing Releases and Risk
	                    Releases

Risk
	Increasing (dirtier)
	Decreasing (cleaner)

	Decreasing (safer)
	Blue firms

692 (7.7%)
	Green firms

4,195 (47.1%)

	Increasing (riskier)
	Brown firms

2,689 (30.1%) 
	Yellow

1,329 (14.9%)


Results II
· At the state level, as few as 15% of facilities and as many as 66% would be considered “green” by our measure.

State Performance in Hosting TRI Air Pollution Risk and Release Reducers (Quartiles)

	Brownest

42% or less
	Browner

43% to 46%
	Greener

47% to 51%
	Greenest

52% or more

	Kentucky

Nebraska

South Dakota*

Iowa    

Utah    

Arkansas

Colorado

Idaho*

Georgia 

New Mexico*

North Dakota*

Oregon

Florida
	Illinois

Kansas  

Louisiana

Maryland

Missouri

Oklahoma

Michigan

Mississippi

Pennsylvania

Indiana 

Alabama
	California

Virginia

Montana* 

Nevada*  

Tennessee

Washington

South Carolina

Rhode Island

Texas   

Minnesota

Wisconsin

Arizona
	Hawaii*

Vermont*

Alaska*  

Delaware

New Hampshire

Massachusetts

New Jersey

Connecticut

Wyoming* 

Maine   

New York

West Virginia

Ohio    

North Carolina


Results III
· One limitation of these findings on greens and browns is that we used a measure of absolute change in total releases over time (e.g., pounds decreased). We will also calculate percentage change to see if the results are different.  Issue here is a possible bias from distribution of large facilities with large releases.  In the next stage of the research, which aggregates facilities by county rather than state, we use percentage change.
· We have not yet adjusted for facility production levels, which are related to total pollutant releases.  There is a production ratio in the TRI database that we will use as a control variable when we began analysis of trends at the facility level; currently we use state-level aggregates.

· Bivariate correlations for resource, political, and policy variables and our three dependent measures: 

· State population density and medium income were significant for the ratio of firms reducing releases and risk to those increasing them.

· Significant political factors included a state’s conservation group membership, civic culture, and ideological identification. 

· Some policy variables were also important: spending on hazardous and solid waste regulation and state right-to-know policies.

· These results guided our multiple regression analysis

· Blocks of variables were of more interest in the regression analysis than any particular variable.  We began with the resource variables, and then added the blocks of political and policy variables in turn.  Candidate variables were dropped if they presented problems of multicollinearity.  This left 12 independent variables in the model.
·  We could not address all concerns about endogeneity because we lack good data for conditions before 1989 to test for whether changes in pollution output affected policies, politics, or resources.
· The blocks of resource and political variables were consistently significant.
· Some policy variables, such as our “policy initiatives” measure from the Green Index were significant, but otherwise the variables did not tend to hold up across specifications.
· Adjusted R2 ranged from 30% to 42% when all three blocks of variables are used.
· The special cases of Oregon and Florida (high scores on the Green Index but many facilities that rank low on environmental performance)
· We ran the regression analysis again without Oregon and Florida, which significantly strengthened the models. Explained variance now ranged from 35% to 48% when all three blocks of variables are used.
· Results showed that both state spending per capita on hazardous and solid waste (a policy variable) and a state civic culture index (a political variable) relate consistently to most of the dependent variables. Education and population density (resource variables) are also significant, as is the economic value added to the state gross product by polluting manufacturing facilities.
· Most states are making progress in reducing releases, but liberal and policy progressive states are making greater progress in reducing risk levels.

Discussion
· Progress in reducing releases is evident for the period 1991 to 2000.
· There is substantial variation across states in making that progress
· The RSEI model allows us to get a more sophisticated handle on the nature of this change in facility environmental performance and its impact on public health.  
· It indicates that some apparent improvements (e.g., reducing releases) actually are not reducing risk at all, and may be increasing it.
· State governments differ in ways that relate to variations in release and risk reductions.  
· E.g., reductions are higher in states with greater expenditures on hazardous waste management.  Progressive states may be dealing with risk more than releases, while other states still are focusing on releases
· That said, the results support our larger hypothesis that the most important factors shaping a facility’s environmental improvements play out at the community level rather than at the state level. 

Future Directions
· The value of measuring and modeling factors that influence environmental decisions and outcomes. 
· The need to supplement such assessment with qualitative analysis and case studies. 
· Results of quantitative and qualitative analysis will guide sampling of leading and lagging facilities and the communities in which they are located.  
· Questionnaires will be mailed this fall to: (1) TRI technical contacts or regulatory compliance officials at a sample of these facilities, (2) to state and federal officials who work on the programs, (3) local emergency management committee members, and (4) citizens who have been active on pollution prevention issues at the community level. Will include option of Internet response.
· The corporate questionnaires have been pre-tested, and include questions on a range of key topics:  
· the factors that most influence corporate decisions on chemical management; 
· interaction with federal, state, and local officials and other stakeholders; 
· facility experience with the TRI program; 
· the effects of this experience for facility management and pollution reduction. 
· Ten communities will be then selected for in-depth study,  including focused interviews with corporate officials, environmental agency administrators, environmental group and community leaders. 

