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PREFACE

This report contains three documents which together comprise the final report of the Tellus Institute to the Michigan Great Lakes Protection Fund (MGLPF), for the project Frontiers in Pollution Prevention: Development of a Research Agenda for the MGLPF.
Initiated in Summer 1995, the Frontiers project was designed to help guide the MGLPF in setting its funding priorities in industrial pollution prevention (P2) research during the next few years. The project sought to identify priorities that would complement the MGLPF’s science-oriented research emphasis in earlier years with a policy and business management agenda aimed at bringing the best available pollution prevention innovations to Michigan industry. Toward this end, Frontiers focused on identifying opportunities for the MGLPF to support work in several targeted research areas.

This document chronicles the three phases of the project:

· Research Recommendations (August 1996): The final recommendations which emerged from the multi-stakeholder process of focus groups and a working symposium. Each recommended research topic includes a brief project description, a suggested scope of work, and an estimated budget and schedule. These topics are organized into two groups: Cluster A—top priorities, and Cluster B—second priorities. 

· Summary of Stakeholder Focus Group Discussions (May 1996): A summary of focus group sessions conducted in January and February 1996, organized by both individual stakeholder group and research topic. 

· Issues for A Research Agenda (January 1996): A collection of six background papers used by project participants to foster discussion in key areas of industrial pollution prevention. These cover six topics: facility planning, pollution prevention tools, organizational issues, regulatory instruments, economic incentives, and progress measurement. 

While this consolidated report covers all project activities, each section may be read and disseminated as a stand-alone document. The issue papers may serve the business community, government, universities, foundations, environmentalists, and other groups within and outside Michigan as a quick primer on the state-of-the-art pollution prevention management tools and regulatory innovations. The Focus Group Discussions report provides a valuable summary of the perspectives and priorities of different constituencies, pointing to both convergent and divergent viewpoints on key research questions. These, too, may benefit future multi-stakeholder processes and partnership initiatives within and outside Michigan. Lastly, the Research Recommendations may inform other funders—Environmental Protection Agency, the regional Great Lakes Protection Fund, other state-level Great Lakes funds, neighboring state agencies, foundations, and Canadian organizations—as to where resources might be directed to advance the methods, tools, regulations, and practice of industrial pollution prevention in the remaining years of the 1990s.

The Frontiers project would not have been possible without the hard work and long-term commitment of dozens of Michigan stakeholders from the environmental, government non-regulatory, government regulatory, large business, and small business communities. The time devoted to reviewing the Issue Papers, attending the focus groups and symposium, and providing feedback at each step in the process was indispensable to the success of the project. The names of these participants appear in the Appendices of the Research Recommendations and Focus Group Discussions reports. 

Finally, a special thanks to G. Tracy Mehan, III, Director, Office of the Great Lakes; Mark Coscarelli, Manager, Michigan Great Lakes Protection Fund; and Wendy Fitzner, Project Manager, Michigan Department of Environmental Quality, Environmental Assistance Division for their support and guidance throughout the project. Their active involvement, keen sense of Michigan’s environmental challenges and stakeholder relations, along with a critical eye for both substantive and editorial aspects of project reports are gratefully acknowledged.
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Introduction

Michigan industries have achieved significant progress in moving from end-of-pipe pollution control to upstream, prevention-oriented management practices. Key sectors such as metal finishing, metals fabrication, industrial machinery, chemicals, and printing can point to major strides toward cost-effective process modifications, product redesign, materials substitution, and improved housekeeping practices to eliminate pollution at the source.

While much has been achieved, statewide progress indicators show mixed trends. Although source reduction activities reported under the Toxics Release Inventory (TRI) remained essentially unchanged between 1991 and 1993, total production-related waste for the state increased by 10% during this same period.
 Advancing pollution prevention (P2) to the next level—beyond the first wave which captured the “low hanging fruit”—will require a concerted government-industry partnership to implement regulatory reform, to change management perspectives, and to disseminate innovative decision-support tools. Proven P2 technologies abound; the challenge for the remainder of the decade and beyond is to reshape the regulatory process and corporate environmental management systems take advantage of the rich reservoir of untapped P2 opportunities.

In response to these challenges, the Michigan Great Lakes Protection Fund, through the Office of the Great Lakes, is pausing to reassess its research priorities. The Fund believes that the next wave of industrial P2 will be accelerated through creative public policy initiatives that help make P2 integral, and profitable, in day-to-day business decision-making. To complement its long-standing commitment to scientific and educational programs, the Fund is preparing to fund targeted research in policy and management-oriented P2 topics. Toward this end, Frontiers in Pollution Prevention project brought together multiple stakeholder groups—government policy and regulatory bodies, large and small companies, citizen and environmental groups, and foundations—to systematically assess where the Fund should channel its resources to catalyze the necessary changes in regulatory and business practices.

Project Description

The Frontiers in Pollution Prevention project adopted a staged multi-stakeholder process to guide the Fund in its P2 research. Stakeholder participation was ensured access to a broad range of expertise and interests, to build consensus and stakeholder buy-in, and to bring opinion leaders together to better understand each others’ perspectives. The project began with six papers prepared by Tellus Institute staff to acquaint participants with a broad range of P2 issues, and to provide a shared knowledge base to help focus on ideas instead of definitions. Next, five focus groups comprising Michigan stakeholder representatives were convened to brainstorm on P2 research ideas. Tellus staff then prepared a summary of the focus group discussions to distribute to all participants in preparation for the symposium. The symposium brought together many of the focus group participants, along with additional stakeholder representatives, to collaboratively prioritize P2 research topics. Stakeholder input , along with our best judgment of where MGLPF is best positioned to establish a leadership role in industrial P2 research, was used to inform the final report.

Issue Papers

The six Issue Papers addressed key areas for innovation that will help move Michigan industry to the next level of P2 performance. Their purpose was to provide a succinct overview of each issue and to stimulate discussion within and across stakeholder groups. Each paper defined the issue; provided examples of innovation at the facility, corporate, and state level; and suggested potential research directions. The issue papers addressed these topic areas:

· Facility planning. Approaches to the analysis of materials and processes to identify where and how pollution is generated and how it can be prevented at the source.

· Pollution prevention tools Innovative accounting methods to equip managers to systematically evaluate resource requirements, environmental impacts, and the internal and external costs associated with their production methods.

· Organizational issues. Organizational strategies that both promote and sustain P2 practices in a facility.

· Regulatory instruments. Regulatory innovations related to permitting, enforcement, and rulemaking to remove barriers and create incentives for P2.

· Economic incentives. Taxes on chemical emissions, use, and disposal; deposit-refund systems; marketable permits; and other instruments that send business decision-makers the right price signals to ensure socially desirable levels of P2 consistent with the principles of environmental stewardship.

· Progress Measurement. Indicators at the facility, corporate, sector, and state level that enable managers and policy makers to track P2 progress on a consistent and rigorous basis.

The Issue Papers were made available to all focus group participants. They are available from the Environmental Assistance Division of MDEQ.

Focus Groups

In January and February 1996, five stakeholder groups convened with the objective of developing an initial set of research priorities. These groups comprised representatives from the environmental, government non-regulatory, government regulatory, large business, and small business communities. In half-day sessions, each developed a list of priority issues.

Focus group discussions started and ended with the question “If you had $400,000 to spend on P2 research in Michigan, what would be your priorities?” The six issues in the Issue Papers formed the framework for the focus groups, but discussion probed other areas as well. In general, moderator intervention was minimal, although some was necessary to maintain a focus on research questions.

· Environmental. The Environmental group included representatives from a variety of environmental organizations and several private foundations.

· Government Non-regulatory. The Government Non-regulatory group consisted of state, county, and local officials involved in non-regulatory environmental activities, as well as academics from several Michigan universities.

· Government Regulatory. The Government Regulatory group comprised officials from a variety of state and county regulatory offices.

· Large Business. The Large Business group consisted of environment, health and safety (ESH) officers from large companies with facilities in Michigan, along with representatives from trade associations that serve sectors dominated by large companies.

· Small Business. The Small Business group consisted primarily of environmental managers and trade association representatives from industries that are dominated by small companies.

Summary of Focus Group Discussions

A summary report presenting the results of the focus group deliberations was prepared by Tellus staff and distributed to focus group participants and symposium invitees. The report contained detailed descriptions of each focus group’s discussion, and also provided a synthesis of the important research topics that were discussed. The most common research themes that emerged are as follows:

· Decision-Support Tools and Technical Assistance

· Standardization and simplification of decision-support tools

· Effectiveness of non-punitive audits

· Coordination and effectiveness measurement for P2 technical assistance programs

· Organizational Issues

· Spreading P2 beyond the environmental staff of a firm

· Making supplier chain relations work for the benefit of P2

· Understanding what makes a firm a P2 leader versus a P2 laggard

· Regulatory Instruments

· Enhancing regulatory flexibility to advance P2 in permitting, Supplemental Environmental Plans (SEPs) and other instruments; transferable models from other states

· The desirability and feasibility of industry sector-based versus medium-based regulation
· Effectiveness of voluntary versus mandatory programs

· Trust building between regulated and regulator

· Economic Incentives

· Types and effectiveness of pollution taxes

· Linking economic incentives to cross-media pollution prevention

· Engaging small firms in economic incentive programs, e.g. Air Emissions Credit Trading

· Progress Measurement and Reporting

· Making TRI and other reporting requirements simpler, less burdensome and more useful

· Informing P2 progress and success measurement through TRI or other databases

· Prioritizing chemicals for state and company P2 reduction efforts

· Devising useful measures of environmental quality in Michigan

The Summary of Focus Group Discussions is available from the Environmental Assistance Division of MDEQ.

Symposium

The symposium, held in Lansing, Michigan on May 2, 1996, brought together many of the focus group participants along with additional stakeholder representatives. Their task was to revisit the research ideas that were raised in the focus group discussions, and to prioritize them through a collaborative process. To open the session, keynote speakers Russell Harding, the Director of MDEQ, and G. Tracy Mehan, III, the Director of the Office of the Great Lakes, addressed the participants about the importance of industrial P2 as a research direction for the MGLPF.

In the morning sessions, the five stakeholder groups convened separately to produce a research agenda of roughly five priorities. These homogenous stakeholder groups then presented their priorities to the plenary session. In the afternoon sessions mixed stakeholder groups of about ten members each undertook the same task of prioritizing the research ideas developed by the morning groups. 

The results of the symposium, including the priority lists of the homogenous and the mixed stakeholder groups, are presented in Appendix 1 of this report.

Final Report

We recommend six research areas for funding by the MGLPF. The six areas are based on deliberations of the symposium and the focus groups, combined with our best judgment of the most promising research directions for the Fund to take a leading and distinctive role in advancing industrial P2. The six research areas are reported in two clusters. The three areas in cluster A are our top priority recommendations to the MGLPF. Cluster B consists of our second priorities. The six topics are: 

· Cluster A (top priorities)

1. Technical Assistance Strategic Research will assess the coordination and scope of Michigan’s existing technical assistance (TA) services relative to industry needs, and form the foundation for a world-class TA network.

2. Effectiveness of Voluntary Mechanisms will evaluate the potential of voluntary approaches, such as the Great Printers Project, the Auto Project, and the P5 (Pulp and Paper Pollution Prevention Program), to achieve pollution prevention beyond compliance. It will also clarify the appropriate role of voluntary approaches in environmental policy and their relationship to traditional regulatory mechanisms.

3. Organizational Factors Associated with Successful P2 Programs will identify and describe organizational factors that lead to P2 success (and factors that present barriers to P2) in small and medium companies, in order to provide guidance to industry on achieving environmental improvement.

· Cluster B (second priorities)

4. Industrial Pollution Risk Prioritization will prioritize pollutants based on their risk to human health, the environment, and social welfare. It will provide guidance to industrial facilities in their voluntary P2 efforts, to planners of voluntary programs, and to the public in evaluating industrial P2 performance.

5. Multimedia Permitting Research will study the potential of multimedia permitting to reduce pollution and lower compliance costs in Michigan relative to traditional permitting by providing flexibility of implementation and incentives for going beyond compliance.

6. Consolidated Public Environmental Reporting and P2 Progress Measurement will suggest improvements to the Toxic Release Inventory (TRI) and other reporting systems that could be implemented at the state level to better serve industry by reducing the reporting burden and providing a better measure of P2 progress, and other stakeholder communities by providing better information that can be used to track industrial P2 performance.

In the following section, each research area is described in two to three pages. Each description suggests a specific program of targeted research, along with a suggested budget and schedule. The total suggested budget for the six projects is $835,000.

CLUSTER A:
1. Technical Assistance Strategic Research

Technical assistance (TA) has the dual role of helping industrial facilities with the P2 tasks they have already decided to undertake while encouraging them to look at new possibilities. The TA needs of Michigan industry are diverse, ranging from guidance on conducting P2 audits, to instruction in using environmental accounting tools, to detailed engineering analysis of P2 options.

To meet these needs, Michigan offers a diverse set of TA programs. Some, such as the Retired Engineers Technical Assistance Program (RETAP), are oriented toward engineering and technology transfer issues; others, like the Laundering and Dry Cleaning Certification Program, are targeted at specific industries. Some, like Washtenaw County’s environmental audit program, are locally based; while others, such as the National Pollution Prevention Center, are based at universities. For the most part, they have arisen—and continue to operate—independently to fill particular TA niches.

This ad hoc patchwork of TA in Michigan is impressive in its diversity and geographical and sectoral coverage. However, it remains unclear how collectively effective these programs are and, moreover, whether improved coordination and integration could optimize the deployment of scarce TA resources statewide. Such an approach would center around a strategic planning process that would offer a broad vision of how TA programs could work together from both design and operational perspectives.

The goal of this strategic planning research is to develop information that leads directly to improving the universe of P2 TA in Michigan. Comprehensive strategic planning research should involve several elements: (1) a needs assessment, (2) an inventory and analysis of existing programs and coordination mechanisms, and (3) a gap analysis. The research project may also involve programmatic research of selected existing programs.

1. Needs Assessment

TA strategic planning research should begin by assessing industry needs; that is, the “demand side” of TA. Surveys of state facilities might provide part of the answer. In addition, more targeted methods, such as focus groups or case studies, may be necessary because companies that are uninformed about P2 approaches will not be able to articulate their own P2 TA needs. A well-executed needs assessment will take into account not only the needs of different industries, but also the needs of different facilities within the same industry, according to factors such as size, technological sophistication, and access to capital. For example, one taxonomy system labels companies—as innovators, early adopters, early majority, late majority, or laggards—based on their “innovativeness.”

2. Program Inventory

A program inventory will describe the “supply side” of TA in Michigan to establish a baseline for strategic planning. Each program should be described in terms of its purpose, the scope of its assistance, its methods and resources for providing assistance, and the range of its customers. The inventory should also describe the mechanisms both for funding of, and for communication among, programs. The deliverable should be useful not only for strategic planning, but also as a guide for facilities seeking assistance. It should be made available from MDEQ in both electronic and printed formats.

3. Gap Analysis

A gap analysis integrates the needs assessment and the program inventory, by identifying needs that are not served by appropriate programs. A gap analysis can also suggest future research and policy directions. Together, the needs assessment, program catalogue, and gap analysis comprise a framework within which TA providers, in collaboration with DEQ, may formulate strategy.

4. Programmatic Research

Evaluating individual TA program effectiveness to inform the improvement of existing programs and the development of future programs will complement the larger-scale inventory, needs assessment, and gap analysis. Programmatic research looks closely at the provision of TA through particular programs or program types. Such projects ask the question “what is successful or unsuccessful in these programs and why?” Programmatic research may use case study methodology to uncover important details, as well as survey methodology for broad, measurable themes. For example, a research project might track the involvement of a TA program with a particular facility from initial contact to end result. It may then test any preliminary conclusions with a survey of other facilities involved in the same program, and compare against a control group of facilities that do not receive assistance. In all cases, projects should emphasize the customer point of view—and customers include both the industrial facilities that receive assistance and the public that receives the benefits of reduced pollution and increased industrial competitiveness.

Budget and Schedule

$150,000 over 2 years

CLUSTER A:
2. Effectiveness of Voluntary Mechanisms

A voluntary mechanism invites participation rather than mandating it. It provides its participants some benefit—such as public recognition, valuable services, or reduced regulatory burden—in return for environmental improvement.

Until recently, most environmental programs used a regulatory approach, with technology-based controls. In the past decade, however, the voluntary approach has gained favor as companies have begun to meet or exceed regulatory requirements. Voluntary approaches are attractive because they may be more likely than regulatory programs to spur corporate culture to become environmentally sensitive, and they can provide cost-saving flexibility that regulation typically does not. However, they are also, by definition, unable to mandate participation or compliance. Thus, while voluntary programs do provide environmental benefits beyond regulatory compliance, it remains unclear how they should interact with regulatory approaches.

Perhaps the most widely known voluntary program is EPA 33/50, under which industrial companies received public commendation for reducing their emissions of 17 priority pollutants from 1987 levels by 33% in 1990 and 50% in 1995. Another, newer voluntary program within Michigan is MDEQ’s Air Emission Credit Trading program, which allows facilities to reduce pollution below permitted levels and market the credits. Other voluntary programs bring government and industry together in collaboration. Programs like the Great Printers Project, the Auto Project, and the P5 (Pulp and Paper Pollution Prevention Program) serve the special needs of their respective industries with targeted information, technology, and even regulatory relief or reform. Still other voluntary programs, such as the chemicals industry’s Responsible Care, are sponsored by industry to demonstrate environmental sensitivity in order to improve public image. 

The goal of this research program is to assess the potential of voluntary approaches to achieve pollution prevention beyond compliance, and to clarify their appropriate role in environmental policy and their relationship to traditional regulatory mechanisms. The research program should encompass at least these elements: (1) broad review and analysis of major voluntary programs active in Michigan, (2) a review of selected innovative voluntary and mandatory programs in other states, (3) assessment of the past performance of one well-established program with at least two years of history, and (4) a methodology or monitoring system for measuring future performance of the program(s) studied in Task 3.

1. Inventory and Analysis of Michigan Voluntary Programs

Research of voluntary mechanisms should begin by identifying the major programs active in Michigan to gauge the level of activity and the extent of coverage. Each individual program description should, at minimum, describe the activities, constituents, and budget of the program. The analysis section should explain how the programs interact with each other, as well as how they interact with regulatory programs. The deliverable will be useful to policy planners as an authoritative inventory of existing programs. It also is the first step in selecting a single program for study in Task 3.

2. Review of Innovative Programs in Other States

Michigan is a leadership state in establishing voluntary programs, but other states have also experimented with innovative voluntary programs. The review should describe each of these programs briefly in terms of its mission, methods, resources, and apparent success.

3. Performance Evaluation

A performance evaluation selects one of the programs inventoried in Task 1 to study in detail. The program selected should be at least two years old and have some data available upon which to base an evaluation. An alternative research design, in the event that either longevity or data is lacking, would assess two voluntary programs. The analysis should focus on measuring the net environmental benefits provided by the program in terms of pollution prevented. Methodologies may include a survey of participating facilities versus a control group of non-participants; in-depth interviews to assess less tangible benefits (e.g., corporate culture change); or analysis of aggregate data (e.g., TRI, RCRA) by appropriate sector and facility. The analysis should devise appropriate indicators that can track the program’s past performance over time.

The analysis should also qualitatively compare the program under evaluation to the out-of-state programs reviewed in Task 2. A strong research proposal will benchmark a Michigan voluntary program against a mandatory program of similar mission and scope. A benchmarking effort of this sort would provide valuable insights into the relative advantages of voluntary vs. mandatory approaches.

4. Progress Measurement Methodology

After measuring the past performance of the voluntary program in Task 3, this project should also develop a methodology for tracking its future performance. The methodology may be similar to that used to track past performance, or it may suggest new data for the program to collect and report. A well-designed methodology should enable non-experts to calculate—easily and with available data—meaningful indicators of the program’s contribution to P2 progress. The methodology should also be adaptable—with some modification—to other similar programs.

Budget and Schedule

$150,000 over 2 years

CLUSTER A:
3. Organizational Factors Associated with Successful P2 Programs

Why do some facilities experience success with P2, while others still struggle with environmental compliance? Especially among small and medium facilities of fewer than 500 employees, there is wide variation in environmental awareness in general and P2 progress in particular. The goal of this project is to identify and describe organizational factors that lead to P2 success (and factors that present barriers to P2) in small and medium facilities. Audiences include small and medium facilities hoping to reduce pollution and waste management costs by modifying their management systems, TA providers and others who advise small and medium facilities, and regulatory enforcement staff who want to encourage P2 planning in Supplemental Environmental Projects (SEPs). Research methodology should center on surveys or comparative case studies. The deliverables should include a guidance document for small and medium facilities and a research report describing the research methods and results. 

Organizational factors that lead to P2 success include corporate culture issues such as executive commitment and Total Quality Environmental Management (TQEM), as well as structural issues such as the organization of the Environment, Health & Safety (EHS) Department and the capital budgeting process. Perhaps most important is the constancy and openness of communication, both within the company and with external stakeholders. Although there may be many others, these issues—which are discussed in the “Organizational Issues” issue paper—can serve as a starting point. 

The project should also investigate P2 tools and practices, such as those described in the “Pollution Prevention Tools” issue paper: Materials Accounting (MA), Life Cycle Assessment (LCA), Life Cycle Design (LCD), Total Cost Assessment (TCA), and Life Cycle Costing (LCC).

Research methodology

Much is known about organizational factors that lead to P2 success in large facilities, even if much of this knowledge is based on anecdotal evidence. However, relatively little is known about these organizational factors in small and medium facilities. The role of this research project is to formulate and test hypotheses by comparing P2 leader companies against other, less P2-oriented companies.

As described above, a variety of potential hypotheses are available in the issue papers that accompany this report, as well as in the comments of focus group participants. There is also a significant body of literature on corporate culture and the environment, although much of it applies primarily to large companies. The research team may wish to conduct an initial survey to screen these hypotheses, and perhaps generate new ones.

Another strategy would be to identify a set of study facilities based on their observed P2 success, along with a matched group of control facilities. Organizational factors that differ between the groups can generate strong hypotheses.

Promising hypotheses should be tested in more detail using case comparisons and/or narrowly targeted surveys. Surveys alone will probably not offer enough detail to provide case examples for the guidance document. The research report will describe the methods, hypotheses, and results.

Guidance Document

The guidance document will be made available to small and medium facilities, through selected TA providers and the MDEQ-EAD, to assist in organizational improvement efforts. It should describe strategies and organizational tools that these facilities can adopt to effectively reduce their use and emission of hazardous substances. The guidance document should provide a variety of case examples drawn from the research.

Budget and Schedule

$100,000 over 18 months

CLUSTER B:
4. Industrial Pollution Risk Prioritization

Ideally, pollution policy would be based upon the risks to human health, the environment, and social welfare posed by various pollutants. But because many pollution risks are difficult to quantify or even identify, pollution policy has tended not to distinguish among pollutants. Unfortunately, this has led some P2 efforts to focus on high volume pollutants which may have lower risk, instead of on the high risk pollutants of lower volume, like chromium and mercury. 

Michigan and the other Great Lakes states have already take the first steps of risk prioritization by identifying persistent toxics, like mercury and polychlorinated biphenyls, as pollutants that pose the most serious hazards to the Great Lakes. Michigan’s Mercury Pollution Prevention Task Force, for example, has already begun to work with hospitals, auto makers, and chemical companies to reduce or eliminate mercury from their operations.

The next step in pollution risk prioritization is to characterize a wider range of pollutants with a risk-weighted rating system. The purpose of this pollution risk prioritization is to prioritize pollutants based on their risks to human health, the environment, and social welfare. This prioritization should provide guidance to industrial facilities in their voluntary P2 efforts, to planners of voluntary programs, and to the public in evaluating industrial P2 performance.
Pollution risk prioritization involves five iterative tasks: (1) review the literature on risk prioritization methods and previous efforts to prioritize pollution risk; (2) define the boundaries of the prioritization; (3) develop a reproducible methodology for rating pollutants based on uncertain risk; (4) apply the methodology to the pollutants selected in Task 2; and, most importantly, (5) pilot the prioritization with partner industrial facilities. The final report should reflect these five tasks, as well as provide guidance on future applications of pollution risk prioritization.

1. Literature Review

Research in risk prioritization should begin with a literature review, to provide context for the project. Although there have been a variety of attempts to rank pollutants, this project is distinguished by its emphasis on policy relevance in Michigan. The literature review should critically consider previous research in the field in order to inform Task 2.

2. Define Boundaries

The prioritization should cover a specific, well-defined set of pollutants, risks, and audiences. To be of use, however, this set must be broad. Specifically, human health risks considered should include non-cancer effects, unproved effects, and effects proven only on animals. Environmental effects should include proven and suspected effects on animals, plants, and natural cycles, and should account for the special character of the Great Lakes region. Social welfare effects might include damage to property and reduced enjoyment of outdoor recreation. Risk characterization should also account for the persistence of certain pollutants in the environment even when health risks are uncertain.

Part of this task is to identify the intended audiences for the prioritization, and its appropriate uses. Appropriate audiences might include corporations preparing environmental reports, voluntary P2 programs deciding to which issues to devote their resources, and NGOs rating industrial P2 performance.

3. Develop Methodology

The central task of pollution risk prioritization is to develop a rigorous, reproducible methodology. The primary challenges are to handle the uncertainty and incomplete knowledge inherent in the study of chemical hazards, and to evaluate the relative importance of different risks.

4. Prioritize Pollutants

Applying the methodology defined in Task 3 to the pollutants selected in Task 2 will require substantial technical expertise. This task involves reviewing the technical literature on specific chemical hazards. The deliverable should explain the methodology, present the prioritization, and list in condensed form the raw data used to perform the prioritization. The prioritization should be subject to continual refinement as new information becomes available.

5. Pilot Application and Develop Recommendations

With two or more industrial partner facilities, pilot application of the methodology and prioritization to facility waste streams will demonstrate how pollution risk prioritization can be integrated into industrial P2 programs. Pilot application will also help “debug” the methodology and tailor it to practical P2 issues. Based on the results of the pilot application, the research team will develop guidelines for a broad industry audience regarding the approaches, strengths, and limitations of risk-based chemical prioritization schemes.

Budget and Schedule

$125,000 over 2 years

CLUSTER B:
5. Multimedia Permitting Research

Nationwide, regulatory policy-makers are beginning to consider offering industry greater flexibility in order to lower compliance costs. Flexibility, ideally, offers industry the choice of how to reduce pollution to meet regulatory limits on how much pollution is allowed. Instead of prescribing end-of-pipe technologies and limiting the magnitude of individual point sources, flexibility would encourage creative P2 solutions and cost-effective trading among sources. Michigan has begun a laudable experiment with one sort of flexibility in its Air Emission Credit Trading program. This program gives facilities incentive to reduce their air emissions below permitted levels by allowing them to “generate” Emission Reduction Credits which they can sell to other facilities.

Multimedia permitting (sometimes called “facility-wide permitting”) provides a different sort of flexibility. A well-designed multimedia permit sets performance standards for an entire facility, encompassing air emissions, water emissions, and hazardous waste. It encourages P2 by giving the permittee the flexibility to reduce pollution by the most cost-effective means to meet or exceed compliance standards. Multimedia permits also discourage the cross-media transfers common with end-of-pipe control technologies—for example, air scrubbers that remove air pollutants but generate polluted water, and water treatment systems that generate hazardous sludge.

The goal of multimedia permitting research is to study the potential of multimedia permitting to reduce pollution and lower compliance costs in Michigan relative to traditional permitting. Although several states have studied the concept, to date only New Jersey has put a multimedia permitting program into place. The research team should first study the literature on multimedia permitting in general and New Jersey’s experience in particular. Then, based on stakeholder input, the team should make suggestions on how to implement a multimedia permitting program suited to Michigan’s needs.

The contractor for this research project should be a research organization with credibility among the various stakeholder groups, coupled with a working group comprised of representatives from these stakeholder groups. A strong proposal will apply creative methods to providing practical guidance. For example, a proposal might seek to write a model permit for a partnered industrial facility; or the proposal might seek to design procedures for multimedia permit writing that could be used by DEQ.

Multimedia permitting research should address the following issues:

Monitoring

Under a multimedia permit, neither inspections nor sample measurements are sufficient to measure actual emissions. Instead, real-time monitoring equipment, such as is commonly used for continuous process control in Total Quality Management, is necessary for tracking compliance. A multimedia permitting system should carefully define the rights and responsibilities of the facility and the regulatory agency with regard to real-time monitoring.

Permit Fees or Credit Trading

With multimedia permitting, permit fees may be based on the severity (some combination of toxicity, persistence, quantity, etc.) of emissions, in order to create an incentive for P2. Or, as is already the case with air emissions, facilities might be allowed to sell emission reduction credits. Such economic incentives reward facilities that reduce pollution beyond permit requirements, and are a valuable addition to P2 policy.

Cross-Media Transfers

One of the major challenges of multimedia permitting is to devise a system for comparing releases to different media. P2 technologies often involve replacing hazardous emissions to one medium with less hazardous emissions to a different medium. For example, a facility may wish to replace a solvent cleaning system and its air and hazardous waste emissions with an aqueous cleaning system that generates water emissions. End-of-pipe treatment technologies also tend to remove pollutants from one medium only to emit them in another. Multimedia permitting must balance environmental needs across media, perhaps using tradeoff values.

Accommodating Existing Laws and Regulations

Many existing laws and regulations at both the Michigan and federal levels conflict with the notion of multimedia permits. Research should suggest how to implement multimedia permitting within the existing regulatory context, and identify Michigan laws and regulations that could be made more hospitable to multimedia permits. Research should also explore other avenues through which to implement multimedia permitting, such as EPA’s XL program for innovative regulatory techniques.

Materials Accounting

Materials accounting—the tracking of material inputs and outputs in a facility—complements multimedia permitting’s focus on chemical hazards from all sources. Materials accounting enables a facility to find all instances of waste using mass balance or accounting calculations. From a regulatory perspective, materials accounting provides additional assurance that a facility is reporting all chemical releases. Research should investigate how disclosure of materials accounting information might be incorporated into the multimedia permitting process.

Effectiveness

The desirability of multimedia permitting must be judged on two axes: cost effectiveness and environmental benefit. The research team should evaluate the potential for multimedia permitting to reduce cost burdens on both industry and regulatory agencies. The team should also examine how the multimedia approach induces P2 through better environmental management practices.

Budget and Schedule

$150,000 for 2 years

CLUSTER B:
6. Consolidated Public Environmental Reporting and P2 Progress Measurement

The Toxics Release Inventory (TRI) was created in the mid-1980s (as part of the Superfund Amendments and Reauthorization Act [SARA]) to provide communities with emergency planning information and policy-makers with data on chemical transfers and releases. Before TRI, few companies had thought to collect information on legal toxic releases and transfers. They were happy just to be in compliance. When presented with TRI data, however, many industry leaders were surprised at the magnitude of their toxic releases. In addition, environmental groups began to use TRI data to apply public pressure to the companies with the largest TRI numbers. The stark simplicity of TRI data, along with public pressure, has led some corporations to reduce their toxics releases beyond regulatory requirements. Because it provides a powerful incentive for voluntary P2, TRI is considered one of the most successful environmental laws.

In addition to TRI, there are many other environmental reporting requirements under state and federal environmental laws. These requirements follow different schedules, and many collect data that is just different enough from TRI to necessitate additional data collection mechanisms within facilities. Examples include the Biennial Reporting System (BRS), the Air Emission Inventory Reporting System, and annual reporting under RCRA. The burden of reporting to these various programs imposes a significant cost on industry. Industry leaders also suspect that this collection of programs does not provide significantly greater value to the public than would TRI alone. Industry is also concerned that TRI provides no information on the relative risk of the 650 reportable chemicals. In other words, TRI would not show the difference in risk posed by two facilities with releases of similar magnitude but different toxicity. Finally, industry leaders often express concern that TRI data may be misinterpreted by the public.

At the same time, environmentalists and regulators are beginning to experience frustration with TRI because of its data limitations. First, TRI does not effectively measure releases of the most toxic chemicals (particularly persistent toxics like mercury and dioxin that are of special importance in the Great Lakes region) because they are typically used in amounts smaller than the reporting thresholds. Second, TRI does not encompass releases from important non-manufacturing industries like mining, power generation, agriculture, and recycling. Third, TRI cannot accurately measure pollution prevention progress because of its emphasis on toxic releases and transfers instead of toxics use, and its lack of a standard normalization factor. Without effective P2 measurement, industry managers are unlikely to identify and respond to P2 opportunities. Fourth, TRI ignores risks inherent in toxics use (such as transportation accidents, storage accidents, and worker exposure) and toxics embodied in products. Improving the information reported under TRI will lead to increased internal and external pressure for P2 in industrial facilities.

These concerns—of companies seeking relief from burdensome requirements and of external stakeholders seeking better information—are not necessarily irreconcilable. The goal of this project is to suggest improvements to TRI and other reporting systems that could be implemented at the state level to better serve industry and other stakeholder communities, and encourage P2. Suggested improvements should include eliminating or consolidating separate reporting systems, easing the reporting process, increasing the usefulness of the data, and offering guidelines on how to interpret the data.

Because this project serves several constituencies, it should solicit stakeholder involvement from its early stages. This may be in the form of an advisory board, a collaborative working group, focus groups, or some other mechanism. Although it may be difficult to bridge the gap between industry and environmentalists in the controversy over chemical use information (CUI), it should be possible to reach agreement on most of the other issues discussed above.

With regard to CUI—the most controversial element of environmental reporting reform—the research team should delineate the potential data requirements of CUI reporting and investigate the potential burdens to industry and benefits to stakeholders. The research team should also define a methodology for using CUI to measure P2 progress at the facility, industry sector, and state levels. The goal is to inform the CUI debate with thorough and balanced research.

Research Tasks

1. Review the state and federal data requirements for TRI, RCRA, the Air Emission Inventory Reporting System, and others, identifying overlaps and gaps. With stakeholder involvement, determine the characteristics of an integrated and improved reporting system.

2. Design a model integrated reporting template that provides information sufficient to track both compliance with regulatory limits on releases and P2 progress beyond regulatory requirements.

3. Pilot test the reporting template with three industrial partner facilities. With comments from the partner facilities and other stakeholders, revise and improve the template.

Budget and Schedule

$160,000 over 18 months
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Environmental Group 

Fund projects which demonstrate practical application of research findings.

1. Prioritize chemicals and sectors (include worker exposures)

· Use data on health based risks

· Include environmental costs

· Be particularly cognizant of worker, handler, user and public exposures

2. Economic-based incentives

· Investigate the effect of taxes on reducing waste

· Create a model that assesses environmental and health related costs

3. Supply chain relationships (stewardship)

· Mobilize the resources of large companies to encourage P2 along the entire supply chain

· Evaluate environmental management systems that go beyond ISO 14001

4. Environmental reporting

· Improve collection and dissemination of information

· Make reporting easier for reporters, business decision makers, the public, financiers, and regulators (e.g. provide greater utility)

5. Collaboration for institutional change and education

· Serve as models for overcoming internal and external barriers to pollution prevention

· Provide strategies for dissemination and successful education

Government Non Regulatory

1. How to objectively measure training and education program effectiveness?

· For participants

· For employers

2. What are characteristics of small and medium size facilities (<500 employees) who are P2 leaders?

3. What proof is there that P2 improves the bottom line—beyond case studies?

· Productivity

· Profitability

4. What prompts a facility to seek assistance?

5. How can Michigan TA providers be coordinated/optimized?

Government Regulatory

1. How to plan and evaluate P2 efforts

· What are our objectives

· Setting priorities

· How to evaluate efforts

2. How to work across institutional barriers to encourage P2 (behavior change)

· Within large organizations

· Between competitors

· Between large and small facilities

· Between regulated parties and the government

· Between regulated parties and interested parties

3. How to integrate the baseline regulatory framework with market and organizational forces

· Eliminating regulatory barriers

· Providing regulatory flexibility

· Push for market forces such as TQM and ISO 14000

4. How to foster information development and information transfer (technology)

· What P2 technologies work best and how best to transmit the information—i.e. training, publication, etc.

Large Business

· First cut

· Decision support tools

· Regulatory barriers

· Regulatory flexibility

· Progress measurement

· Chemical priorities

· Non-punitive audits

· Organizational issues

· Supplier chain relationships

· Mandatory environmental reporting

· ISO 14000

1. Regulatory Barriers

· Cumulative resource requirements—just to comply

· Resources for compliance burden—no time for proactive P2 activities

· Pareto analysis: A “day in the life” of environmental engineer—value-added efforts

2. Regulatory Integration

· Streamlined regulations

· Consolidated permitting and reporting

· Reduce time and resource burdens not regulations 

3. Chemical Priorities

· Determining real risk

· Risk communication—education of public

· Decision-making tool—to help prioritize future efforts

· Facility based priority setting—if no toxics, what’s next?

4. Progress Measurement

· Criteria for measuring real progress—different facilities, different measures

· TRI issues—misinterpretation by the public; all chemicals equally weighted

· Risk metric—what’s really a problem?

Small Business

1. Decision support tools

· tools to assist and support in evaluating and acting on their own improvement process

2. Communication/Organizational issues

· How and why tools are being utilized at all levels

3. Assistance

· How to

· Technical, P2, compliance, non-punitive audits, etc.

Appendix B: Symposium Afternoon Sessions

Group 1

1. Chemical prioritizing and assessing risk

· Worker issues, including all environmental risks

· Real risk measurement

· Risk communication and education

· Measurement of risk

2. Technical assistance

· For small companies, clearinghouse of resources, information sharing

· What is the most effective technical assistance? Education of Stakeholders? (How to?)

3. Progress measurement

· Cost benefit analysis for P2

· How effective is P2, how to communicate its effectiveness

4. Regulatory barriers

· Regulatory integration or streamlining

5. What drives companies to undertake P2? What are the incentives for P2?

· Long range design programs (P2 planning must occur in development process)

Group 2

· Goals of P2: Collaborative consensus

· Data collection to assess progress toward goals

· Utility—different audiences

· Ease of development, collection, dissemination

· Evaluate P2 efforts (behavior change)

· Make transfer of technology easy—by sector, e.g. materials substitution

· Collaboratively develop economic model of costs

· Environmental

· Health

· Lost opportunity

· Priority setting for P2 efforts

Group 3

1. Measurement of progress

· Which industry sectors affect the environment?

· How do we measure what is an effective TA program?

· Which industry sector offers the greatest P2 opportunities

· What defines an industry sector as “ripe” for P2 opportunities?

· How do we measure real (vs. perceived) environmental P2 progress, (correct data in a meaningful format)?

2. Barriers

· How can the diverse regulatory requirements be consolidated and streamlined to reduce implementation burdens for facilities (including reporting)?

· How can regulatory problems be made more flexible to encourage P2?

· What are the top barriers to P2 implementation (institutional, regulatory, etc.)?

3. Collaboration

· How can P2 technical assistance providers coordinate efforts better to optimize P2 efforts?

· What is the best collaborative P2 strategy?

· What is the incentive for collaboration (TA provider and industry proprietary issues?

4. Environmental and health issues

· What are the priority chemicals for P2 attention, based on broad risk, environmental and social cost impact assessments?

· How do priorities get weighed based on long-term and short-term results?

· How do we know that broad risk, environmental and social cost impact assessments is the appropriate measurement?

· How do we set P2 priorities?

· How do we incorporate cost of worker sickness and injury, both as a result of short-term and long-term exposure?

5. Education

· How do we measure the effectiveness of P2 training?

· What are the P2 education needs for the various stakeholders?

· Who is responsible in the organization for instituting P2 training? How do you identify the contact for P2 training in the organization?

· What is the effective method of communicating with your stakeholders?

· How do we develop a coordinated P2 education/training for the State of Michigan?

Group 4

1. Consolidate reporting and streamline regulations

· Reduce regulatory burdens

· Eliminate barriers/create incentives

· Enhance quality of information collection and dissemination

2. Evaluate existing training, education, and technical assistance

· What is being done? Who is doing it and how? Is it successful? (literature review, etc.)

· What motivates facilities to request assistance?

· How can tools be disseminated?

· What are tools that can be utilized? (technology transfer)

3. Tools to evaluate/measure P2 impacts

· link to total cost assessment and track from planning to implementation

4. Prioritize chemicals and sectors

Group 5

1. Barriers

· Types of barriers: 

· Regulatory

· Organizational

· Institutional

· Regulated/regulator

· Identify and resolve

· Successful vs. unsuccessful companies

2. Incentives

· Bottom line benefits of P2—reduced regulatory risk

· Characteristics of P2 implementors among small and medium companies

· Competitive advantages from implementing P2

3. Facilitating P2 tools

· Blending P2 into company structure

· environmental management systems (ISO 14000 etc.) 

· Methods for outreach to suppliers

· Workable tools (private and social cost-benefit analysis

· Prioritize chemicals and sectors

· Measurement component to all

· Better risk information and communication to the public

· Effectiveness of TA programs

· Collaborative efforts among stakeholders (effectiveness) to develop P2 strategies

· Effectiveness of P2 communication strategies
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Preface

This report is the second in a series prepared for Frontiers in Pollution Prevention, a project funded by the Michigan Great Lakes Protection Fund (MGLPF). The goal of the project is to identify for the MGLPF key research issues in industrial pollution prevention to assist the fund in setting program priorities during the next few years.

The first document in this series, “Issues for a Research Agenda,” comprised overviews of current knowledge and a preliminary list of research questions for six topics:

· Facility Planning

· Decision Support Tools

· Organizational Issues

· Regulatory Instruments

· Economic Incentives

· Progress Measurement

“Issues” provided a starting point for a set of five stakeholder group meetings during January and February 1996. Representatives of the environmental, government non-regulatory, government regulatory, large business, and small business communities convened to formulate their preliminary research priorities. Some sixty individuals participated in these focus groups which were hosted by the MGLPF and the Environmental Assistance Division of the Michigan Department of Environmental Quality. 

“Summary of Stakeholder Group Discussions” presents the results of these deliberations for purposes of facilitating the final phase of the project––a working symposium for all stakeholder groups. In this event, a second round of stakeholder meetings, plus a round of meetings of mixed stakeholders, will seek to reach agreement on a final set of recommended MGLPF industrial pollution prevention research priorities. These final recommendations will reflect the collective thinking of all participants in the process and will appear in a final report to MGLPF in Summer 1996.

This summary was prepared by Tellus Institute staff David Miller, Allen White, Ph.D., Project Manager, and Julia Brody, Ph.D., focus group facilitator.

We gratefully acknowledge the participation of all focus group members whose interest and insights made for a lively and highly productive series of meetings. Their names and affiliations appear in the text and in the Appendix. For their continuing guidance of this project, we also thank Wendy Fitzner, Project Manager, Michigan Department of Environmental Quality, Environmental Assistance Division, and G. Tracy Mehan, III, Director and Mark Coscarelli of MGLPF.
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Executive Summary

Michigan, long a leadership state in industrial innovation and production, has achieved much in bringing pollution prevention (P2) concepts to its regulatory, technical assistance, and business management practices. While much has been accomplished, many challenges remain before P2 is fully integrated into the fabric of government and business policy, programs, and practices.

“Frontiers in Pollution Prevention,” a project sponsored by the Michigan Great Lakes Protection Fund, seeks to identify P2 research priorities that will help meet this objective. Through a series of Issue Papers and Stakeholder Focus Groups, the project seeks to formulate a research agenda that will optimize the allocation of the Fund’s limited resources for the benefit of advancing P2 in all aspects of government and business decision-making.

In January and February 1996, five stakeholder groups convened with the objective of developing an initial set of research priorities. These groups comprised representatives from the environmental, government non-regulatory, government regulatory, large business, and small business communities. In half-day sessions, each developed a list of priority issues framed as research questions which the Fund might eventually translate into discrete research projects. While discussions were informed by a set of Issue Papers, each focus group was free to emphasize topics as they chose and introduce topics not contained in the Issue Papers.

This report presents a summary of these deliberations and the questions which emerged from each session. This appears in two forms. First, following a narrative highlighting the proceeding of each group is an unprioritized list of research issues. Second, in the final, “Synthesis” section, these same issue are reorganized into research themes that cut across stakeholder group distinctions. These also are not prioritized within or across major topical areas. This is the task of the May 2 symposium—to sort, group, and rank topics in a form which represents the best collective judgment of participants with respect to MGLPF priorities for the next several years.

While the stakeholder and topical sections provide in-depth background and working lists of research priorities, the abbreviated version which follows comprises issues that either surfaced in two or more groups or attracted particularly strong interest within any one group, and are well-articulated research questions consistent with the industrial pollution prevention focus of this project. These lists are selective, comprising no more than six items per group. They are suggestive only. Symposium participants may wish to revisit any item in the course of their discussions as they move toward formulating a final set of issues for consideration by MGLPF.

Environmental

· What have Michigan's technical assistance program accomplished, and how might they be improved?

· How can DEQ make compliance easier for small businesses?

· What sector-based programs are ripe for government-industry collaboration? How should these collaborative programs be structured?

· What pilot projects, modeled on programs at the national level and in other states, might Michigan use to test regulatory reform options?

· What sorts of pollution taxes would be effective at reducing pollution? How large should the taxes be? How should revenue be used? Should the taxes be applied upstream or downstream?

· How can TRI and other reporting programs be improved to lighten the reporting burden and make data more accessible? How can they be revised to more accurately measure P2 progress and total pollution loads?

Government Non-Regulatory

· What types of technical assistance programs are most successful? How can technical assistance programs be improved to reach wider audiences more effectively? How can they be better coordinated?

· What are the barriers to P2 within small firms? How can they be overcome? What is the appropriate role for government in the process?

· How can Michigan design an effective mechanism for removing regulatory barriers to P2?

· Would it be useful for Michigan's environmental agencies to focus on industry sectors instead of environmental media?

· What sorts of economic instruments can help Michigan address cross-media concerns?

· What are appropriate measures of P2 success in Michigan?

Government Regulatory

· How should technical assistance programs be designed in order to complement regulation?

· What are the factors that differentiate P2 leaders from P2 laggards?

· How can Michigan encourage P2 through supplier chain relationships?

· What are the biggest regulatory barriers to P2 and how can they be removed?

· Are non-punitive inspections an effective vehicle for encouraging compliance and P2? If so, how should Michigan design a non-punitive inspection program?

· What is the appropriate measure of environmental quality? What is an appropriate measure of P2 success?

Large Business

· How can environmental engineers “market” P2 to operations staff, accounting, product design, and other business functions?

· How can large companies help small suppliers engage in P2 without exposing themselves to environmental liability or unfair competition claims?

· What are the regulatory barriers to P2, and how can regulations be made more flexible?

· Would it be worthwhile to reorganize regulatory agencies along industry sectors instead of environmental media?

· How do voluntary programs compare in effectiveness with mandatory regulations?

· How can TRI and other reporting systems be revised to be simpler and more useful?

Small Business

· How can tools such as LCA, TCA, and materials accounting be standardized and simplified so that each company does not need to “reinvent the wheel,” and still be versatile enough to be effective in diverse business environments?

· How can technical assistance programs be improved so that they are effective at encouraging both compliance and P2 among different industries and different types of companies within each industry?

· How can supplier chain relationships be leveraged for technology transfer and business-to-business P2 assistance?

· How can overlapping regulations be consolidated and target to specific industries, and presented in an easy-to-understand format?

· Can the non-punitive audits offered by regulatory agencies gain the trust of small companies, or is this function more appropriately handled by private organizations such as trade associations?

· How should economic incentives programs be designed to encourage participation by small companies?
Stepping back from individual group discussions to identify the most prominent common research themes across groups, the following is a working list for consideration by symposium participants. Again, these are aimed at facilitating symposium discussions and may be revised and refined as participants deem appropriate:

Decision-Support Tools and Technical Assistance

· Standardization and simplification of decision-support tools

· Effectiveness of non-punitive audits

· Coordination and effectiveness measurement for P2 technical assistance programs

Organizational Issues

· Spreading P2 beyond the environmental staff of a firm

· Making supplier chain relations work for the benefit of P2

· Understanding what makes a firm a P2 leader versus a P2 laggard

Regulatory Instruments

· Enhancing regulatory flexibility to advance P2 in permitting, Supplemental Environmental Plans (SEPs) and other instruments; transferable models from other states

· The desirability and feasibility of industry sector-based versus medium-based regulation
· Effectiveness of voluntary versus mandatory programs

· Trust building between regulated and regulator

Economic Incentives

· Types and effectiveness of pollution taxes

· Linking economic incentives to cross-media pollution prevention

· Engaging small firms in economic incentive programs, e.g. Air Emissions Credit Trading

Progress Measurement and Reporting

· Making TRI and other reporting requirements simpler, less burdensome and more useful

· Informing P2 progress and success measurement through TRI or other databases

· Prioritizing chemicals for state and company P2 reduction efforts

· Devising useful measures of environmental quality in Michigan

Building on past successes to advance Michigan industry to the next level of pollution prevention will require a combination of industry, government, and non-government innovation and partnership. The research directions identified thus far provide a solid foundation for achieving this objective. However, MGLPF resources are limited. The task ahead for project participants is to determine the relative merit of these many options—what are the top priorities for MGLPF support during the next few years of its program development?

Environmental

FOCUS GROUP PARTICIPANTS

· Mary Brown , former legislator

· Lois De Backer, Charles Stewart Mott Foundation

· David Dempsey, Michigan Environmental Council

· Stewart Forbes, Great Lakes Pollution Prevention Centre

· Charles Griffith, Ecology Center of Ann Arbor

· Alison Horton, Sierra Club

· Kathy Milberg, Southwest Detroit Environmental Vision Project

· Margaret O'Dell, The Joyce Foundation

· Carey Rogers, Michigan United Conservation Clubs

· Donna Weaver, SEM COSH

· Guy Williams, National Wildlife Federation

The Environmental Group included representatives from a variety of environmental organizations, including those from local, state, and national levels as well as Canada. There were also several representatives from private foundations that provide grants to environmental organizations.

The group focused on new approaches to reducing industrial pollution, such as innovative regulation, voluntary partnerships with industry, and technical assistance. It was concerned about the regulatory and organizational barriers that hinder companies from doing the “right thing,” and sought to find ways to overcome these barriers. In general, the environmental group sees a lack of political leadership for P2 in Michigan.

The group believed that the MGLPF could contribute to P2 promotion in Michigan, although one participant warned that policy research in some cases might be inappropriate. Participants repeatedly stressed that research must be followed by action. They also believed that the MGLPF should fund projects that are not strictly research-oriented.

Decision-Support Tools & Technical Assistance

The group was concerned more with technical assistance in general than with specific tools such as Life Cycle Assessment (LCA), Total Cost Assessment (TCA), and Materials Accounting. Technical assistance programs for both P2 and compliance may be the best strategy to help small companies meet environmental requirements and remain competitive. Technical assistance programs also are fertile ground for researching clean technologies or studying organizational issues such as corporate culture.

Participants envision technical assistance at both the state and local level. One participant suggested evaluating the effectiveness of P2 and technical assistance resources at DEQ, to review what has been accomplished and to make recommendations for more effective deployment. Perhaps the most effective state-level technical assistance would consist of simplifying regulations to make information more accessible to small businesses. Many small business owners do not have time to wade through dense regulatory language such as that found in EPA’s P2 Facility Planning Manual. Compliance manuals for small businesses should be accessible and easy to digest.

At the local level, the MGLPF may be able to stimulate community concern and involvement. Community groups that include small businesses have the credibility to offer nonthreatening technical assistance. Health, economics, and environment are all good motivators, but the biggest draw for businesses will be assistance in meeting regulatory requirements without the threat of punitive action.

Another participant suggested developing a “P2 Institute,” similar to the Toxic Use Reduction Institute in Massachusetts or the Hazardous Waste Resource and Information Center in Illinois. Research at the institute would focus on solutions for common environmental problems, such as water-based inks for screen printers. It would target sectors comprising small companies that cannot afford to maintain their own research programs. The institute also would sponsor demonstration projects of new technologies. Some demonstration projects might be centered not on technology but on decision-support tools. For example, the institute could sponsor the development of standardized tools for conducting LCA or TCA within selected industries.

The group was most enthusiastic about sector-specific cooperative programs for P2. Programs already exist in the printing, automotive manufacturing, and chemical industries, as well as a long-standing program for dry cleaners. These programs involve professional certification, research on clean technologies, government-industry cooperation, technical assistance and integration and simplification of environmental regulations. Participants mentioned a variety of other industries that are ripe for such programs, including auto repair shops, hospitals, electric utilities, painters and coaters, metal finishers, and pulp and paper mills. Several participants stressed the importance of taking a multi-stakeholder approach in these cooperative programs to ensure credibility among community-based environmentalists.

Organizational Issues

Participants were very interested in the organizational factors that—positively or negatively—influence P2. They also discussed the role of actors outside the firm: trade associations, suppliers and customers, creditors, workers, community, and the media.

The group identified a variety of factors that can determine whether a company will actively seek P2 opportunities, e.g., the personality of the owner or the culture of the organization. There are often psychological and institutional barriers to viewing environmental performance as an integral component of overall competitiveness. Time is probably the biggest barrier in small companies—managers will not spend valuable time on P2 unless they foresee a significant benefit.

Many of these internal barriers relate to how managers perceive environmental costs. Many companies think of environmental costs—such as liability, sick time, energy, waste disposal, and compliance—as fixed costs of doing business. This largely stems from the tradition of allocating environmental costs to overhead. Accounting systems should allocate environmental costs to the materials and processes that drive them; this will help companies realize that P2 can reduce costs. This is a difficult task, however, for in many large firms accounting systems are complex and costly to overhaul, while in many small firms accounting systems are designed for little more than payroll and invoicing. The challenge lies in persuading firms to adapt or restructure accounting systems so that they deliver useful environmental information to managers.

Several participants believed that the upcoming ISO 14000 environmental management standards provide an important opportunity to inject environmental consciousness into corporate culture. However, they stated that the standards are somewhat weakened by their failure to include environmental performance indicators. In ISO 9000, the quality management standards, customers can easily monitor quality by the products they receive. In contrast, environmental performance, given its multiple facets, is much more difficult for customers and other stakeholders to monitor. ISO 14000 certification cannot become a substitute for more rigorous performance monitoring.

Another participant expressed concern that the audit privilege bill now being considered by EPA, and various states including Michigan, will hinder P2. “Secrecy is anathema to progress,” and in this case secrecy may lead companies to stop self-reporting their compliance violations. If a company is in compliance it should not need to keep its audits inviolate. If it is out of compliance, it should self-report its violations and correct them.

Trade associations are one group of external actors that can affect how companies view P2. A trade association is usually a comfortable and familiar source of information to businesses. Collaborations with trade associations can lend credibility to government outreach and technical assistance efforts. For industries that have less concern for public image, trade associations may assume much of the responsibility for industry image. However, many small businesses do not belong to trade associations.

Perhaps the most influential external actors are suppliers and customers. Large companies that either buy from or sell to small companies may be a good source of P2 information and motivation. Customer requests are particularly powerful, and large suppliers are also a highly regarded source of information. The MGLPF might encourage large firms to utilize customer-supplier relationships to promote P2 among small firms.

The financial community—lenders, insurers, and investors—also has a powerful voice. To date they have been largely uninvolved in P2, but they do have a stake in P2, even though they may not recognize it. P2 leads to a reduction in costs, liability, and regulatory oversight, as well as improved corporate image. The financial community is beginning to realize its inherent interest in these benefits, and should work harder to lower financial barriers to P2.

Other important external actors include consumers, community groups, and labor groups. These groups primarily need access to environmental information. Some of this information can come from government, but much of it will be filtered through the media. The media needs to learn how to communicate environmental issues transparently, without resorting to sensationalism or contrived controversy. P2 successes should be publicized to inform the public that progress is being made.

Regulatory Instruments

The environmental group expressed concern that regulations are not evolving fast enough. Although they are somewhat concerned about regulatory barriers to P2, their main concern is that the current relationships between regulators and industry are combative instead of constructive. The group suggested several strategies that might improve the regulatory climate.

One member of the group suggested a three-step process: (1) identify a small number of priority pollutants, (2) identify the sources that emit them, and (3) seek collaborative solutions that involve government, industry, and the community. This approach should appeal to business people, who often say they want to do the right thing, but with less regulatory burden. The model may borrow from EPA’s Common Sense Initiative (CSI), in which various stakeholders are involved in reducing regulatory burden for five target industries. Michigan might conduct a pilot project targeting a county or an industrial sector along the lines of CSI and other innovative programs.

Many of the regulatory barriers to P2 exist at the federal level, so state regulatory flexibility is limited. The best Michigan can do is exert some leadership with regard to P2, and work towards integrating and reforming its own regulation. It is important to involve community stakeholders in this process, however, to prevent regulatory reform from turning into regulatory rollback. Too often, regulatory reform discussions have been limited to politicians and business people.

Economic Incentives

Some members of the group were intrigued by the potential of economic regulation—in particular, pollution taxes—to stimulate P2. However, other participants objected to economic regulation because of the lack of consensus on how to monetize environmental damage. The group as a whole was weary of tax credits, because they amount to spending public money for the private benefit of a few. Several participants suggested other economic incentives, such as labeling, paperwork, and government procurement. 

One participant remarked that pollution taxes have largely been used by state governments as revenue instruments. That is, the tax is set low enough so that nobody complains, but high enough to fund a particular government program. It would be valuable to study how large the tax would need to be to have the desired effect on pollution. For a large tax to be politically feasible, it would need to be revenue-neutral, i.e., it would be accompanied by an offsetting tax reduction or refund. There is no real reason that the revenue from a pollution tax must be earmarked for environmental programs because the tax would still achieve the desired result—reduced pollution.

Also there is the question of where to apply the tax: on toxic releases or on toxic use. The answer depends on the substance in question. If the substance is not changed in the production process and is harmful in almost any form (e.g., lead), an upstream tax on use is appropriate. But if the substance is created as a byproduct of production (e.g., sulfur dioxide), then a downstream tax on emissions is warranted.

Besides taxes and permits, government can take several other actions to create economic incentives. For example, the government could revamp its procurement policy to emphasize environmental performance. If the government specifies that it will give purchasing preference to products that have recycled content or are energy efficient, suppliers will listen. Procurement specifications could go one step further, to require that government suppliers—not just their products—meet environmental performance criteria. “There have been some efforts in this direction in Michigan,” said one participant, “but the state procurement office has been ‘highly uncooperative’.”

Another suggested action concerns developing regulatory barriers for specific chemicals of concern, such as persistent toxic substances (PTSs). Such barriers might consist of “super paperwork loads.” That way, only the companies that really need to use PTSs would be willing to wade through the paperwork. The information gathered in such a system also could help regulators closely monitor the fate of the PTSs that are used.

Finally, product labeling would help steer consumers away from harmful substances. Labels should indicate not just health hazards, but also environmental effects. For labels to be effective, they need to be applied to just a few substances, so that consumers do not feel overloaded by information.

Progress Measurement and Reporting

The group agreed that public reporting, as with the Toxics Release Inventory (TRI), is a precondition for trust between businesses and communities. TRI is not ideal, however, because it cannot accurately measure P2 at a facility or even total pollution for the state as a whole. In addition to TRI, numerous other reporting programs exist. The overlaps and the gaps between these multiple programs make it difficult for industry to report; they also make it difficult for community groups to analyze the data. To improve the situation, members of the group proposed lowering reporting thresholds, consolidating reporting paperwork, and extending reporting requirements to include chemical use information. 

Because TRI excludes non-industrial pollution, as well as industrial facilities that do not exceed the reporting threshold, it is not an accurate accounting of pollution in Michigan. One participant suggested studying the emissions of TRI chemicals at small companies to estimate total pollution loads. Another participant suggested selectively lowering TRI reporting thresholds for the most toxic chemicals, for it is these chemicals that are used in the smallest volumes and are most likely to go unreported under the current system.

Several participants suggested consolidating and simplifying the various reporting programs, so that companies would not have to expend so much effort on paperwork. This could be accomplished without giving up information; it may even be possible to improve the information at the same time. Industry-government coalitions, such as the Great Printers Project, may have a role to play in developing standardized reporting forms. Consolidated databases will also help environmental activists and citizen groups by making it easier to extract relevant data. One participant suggested DEQ should make these databases more accessible. 

Several participants championed the inclusion of chemical use information in reporting requirements so that companies would be able to easily identify the sources of environmental releases. Under the current system, TRI data are too easy for a company to ignore once they are sent to EPA. Chemical use information is a prerequisite for measuring P2, because it reveals whether source reduction (versus pollution control or recycling) is actually occurring. Michigan’s Critical Materials Registry—which tracks chemical use—could be revised to form a valuable supplement to TRI, suggested one participant; Michigan should convene a multi-stakeholder group to recommend improvements in the Registry.

Several in the group expressed concern that regulation fails to focus on the priority environmental concerns. They suggested that Michigan should first determine its environmental priorities, and then use these priorities to systematically develop its policies and programs based on these priorities.

Potential Directions for Future Research

The group emphasized that P2 research resources are not sufficient. Moreover, research should be followed by action; MGLPF research grants should be awarded with this in mind. In some cases, it may be appropriate to fund projects that are not strictly research-oriented if they can provide measurable environmental benefit.

Potential research areas for the MGLPF raised in the Environmental Group include:

· What have Michigan’s technical assistance programs accomplished, and how might they be improved?

· How can DEQ make compliance easier for small businesses?

· How can business-community collaboration be mobilized to provide technical assistance for P2?

· Would a “P2 Institute” help Michigan industries accelerate the development and utilization of clean technologies and decision-support tools? How should such an institute be developed?

· What industrial sectors are ripe for government-industry collaboration? How should these collaborative programs be structured?

· How can Michigan stimulate the revision of accounting systems to include accurately allocated environmental costs?

· Can Michigan supplement the ISO 14000 environmental management standards with environmental performance ratings?

· How can actors external to the firm—trade associations, suppliers, customers, lenders, insurers, investors, consumers, community groups, labor groups, and the media—become more involved in encouraging P2?

· How can the relationship between the regulatory community and the regulated community be made more constructive and less combative?

· What pilot projects, modeled on programs at the national level and in other states, might Michigan use to test regulatory reform options?

· What types of pollution taxes would be effective at reducing pollution? How large should these taxes be? How should the revenue be used? Should the taxes be applied upstream or downstream?

· What purchasing guidelines should the Michigan state government adopt to encourage environmentally friendly products and processes?

· Will product warning labels help consumers steer clear of products with negative environmental effects?

· How can TRI and other reporting programs be improved to lighten the reporting burden and make data more accessible? How can they be revised to more accurately measure P2 progress and total pollution loads?

Government Regulatory

FOCUS GROUP PARTICIPANTS

· Charles Cubbage, Michigan Dept. of Agriculture

· Nella Davis-Ray, Michigan Dept. of Public Health, Div. of Occupational Health

· Paul Eisele, Michigan Natural Resource Commission

· Larry Hartwig, Michigan DEQ, Environmental Assistance Div.

· James Henderson, Michigan DEQ, Environmental Assistance Div.

· Joan Hughes, City of Detroit, Water & Sewerage Dept.

· Rick Johns, Michigan DEQ, Air Quality Div.

· Diana Klemans, Michigan DEQ, Surface Water Quality Div.

· Joe Lovato, Michigan Dept. of Public Health, Water Supply Div.

· Leon Moore, Washtenaw County, Div. of Public Works

· Stanley Pruss, Attorney General's Office

· Rhonda Ross, Wayne County, Dept. of Environment

· Frank Ruswick, Michigan DEQ, Waste Management Div.

· John Sarver, Michigan Public Service Commission

The Government Regulatory group comprised officials from a variety of State and County regulatory offices, along with several officials from non-regulatory offices. The regulatory offices represented include air, groundwater, surface water, and solid waste divisions of Michigan DEQ; Michigan Division of Occupational Health; the Attorney General’s office; and two Michigan counties.

Regulators are keenly aware of their strained relationship with industry. They recognize that regulations are necessary preconditions for P2 for several reasons:

· regulations make waste disposal expensive, creating an economic incentive for P2; 

· regulations limit the environmental impact of firms that, for whatever reason, are not interested in P2; and 

· regulations create a public atmosphere in which pollution is regarded with disapproval.

However, regulations often have negative effects on P2 as well: 

· there are a variety of specific regulatory barriers that make P2 expensive or impossible;

· the traditional end-of-pipe focus of regulation focuses regulatory effort and industry attention on control instead of prevention;

· the confrontational nature of regulation and enforcement creates a climate of mistrust between industry and government that can impede useful cooperation.

 These contradictory effects are embedded in a legal framework from which regulators cannot stray without legislative action.

The discussion focused both on how to integrate P2 into existing regulation, and how to structure non-regulatory activity to complement regulation. If regulatory agencies can build trust with industry by providing flexibility, they can be an important advocate for P2. P2 can be incorporated into permitting, inspection, and enforcement. Inspection, in particular, can become a form of technical assistance. In addition to regulation, an effective environmental policy program needs to have a substantial non-regulatory component that consists of cooperative programs among industry, government, and community. Participants also were concerned that government focus on environmental priorities and monitor environmental quality. 

Decision-Support Tools and Technical Assistance

“P2 requires behavioral change,” said one participant, and for this reason is difficult for government to mandate. P2 can be better encouraged through technical assistance and communication programs, such as non-punitive audits and inspections, demonstration projects, and information clearinghouses. Supplier chain relationships may also be mobilized to advance P2. The customer-supplier relationship is endowed with a high level of trust and free exchange of information. Particularly when large suppliers serve small customers, or vice-versa, opportunities exist to promote P2.

Regulation may not be the best vehicle for advocating P2 because regulation is inherently adversarial. If government wants firms to make good social choices, it needs to earn their trust, said one participant. This communication function is probably best separated from the regulatory function. Companies should not feel that they are subjecting themselves to regulatory scrutiny when they request technical assistance.

However, regulation and technical assistance do need to work together. P2 should be the preferred method for satisfying regulations. With this in mind technical assistance providers can act as advocates for the companies they assist. Specifically, one participant suggested that permit modifications accompanied by recommendations from RETAP engineers (Retired Engineer Technical Assistance Program) could receive expedited approval. “RETAP is a program that develops local trust because it is explicitly non-regulatory,” noted another participant. It might be better for regulators and RETAP not to work together directly and endanger this trust, but to use a private foundation as a buffer. On the other hand, Michigan Division of Occupational Health has had success with its own workplace safety consultants in which a “gentleman’s agreement” of confidentiality exists, and companies trust that the consultants will not report violations to the inspectors. Non-punitive audits, whether conducted by RETAP or by consultants within a regulatory agency, can help companies stay in compliance and identify P2 opportunities.

Another non-regulatory need concerns greater access to P2 information in general. Government and trade associations can work together to provide case studies, demonstration projects, databases of successful and unsuccessful projects, and industry-specific handbooks.

Organizational Issues

Regulators expressed concern that too few companies have successfully implemented P2 programs. The question remains how to encourage P2 without mandating it. One participant pointed out that regulations lead companies to view the costs of pollution control as fixed costs of doing business. But there also are hidden costs within the firm that are not the fault of regulations. The group stated the importance of convincing companies that P2 has economic returns. In the long run P2 will lead to reduced regulatory oversight as quantities of pollutants decrease, and this will lead to lower costs for the public.

One participant asked: “What are the factors that differentiate the P2 leaders from the laggards?” Perhaps a high rate of technological progress in certain industries leads to frequent replacement of capital equipment and more opportunities to reduce waste. Or perhaps P2 needs an internal “champion” to inspire other employees; in some corporate cultures such initiative is discouraged. Small firms with large customers may be averse to the risk that process changes could affect product quality or throughput—even if only for a short time during project startup.

Although research into the factors that drive or hinder P2 would be useful, the question that follows is more important: What kinds of external pressures will help the laggards move forward? One participant suggested that regulations should be modified to translate pollution into perceived costs, instead of calling for specific investments to control greater pollution. Companies often consider these investments “must-do,” “business-sustaining” projects, and therefore consider their cost as part of the cost of doing business—instead of a cost that can be avoided by P2. Regulations certainly can play a role but, even if improved, may not be enough. Another participant suggested that a “consortium of interested parties,” including government, the public, major suppliers and customers, and universities, would be well-positioned to promote P2 statewide. Three counties in Michigan have been building such coalitions in which manufacturers, community leaders, and institutions join together to share problems and successes, and to seek solutions.

Several participants suggested leveraging supplier chain relationships; suppliers are a trusted source of information because they depend on the success of their customers. The suppliers that provide expertise in engineering and materials handling to their customers around environmental problems and solutions will gain a competitive advantage. Perhaps government could encourage key industries that supply capital equipment and hazardous materials to provide assistance with P2. Large customers can be very influential in these relationships, and Michigan has three of the largest in General Motors, Ford, and Chrysler. The Auto Project (described by one participant as a “home run”) could potentially have more influence than the state among suppliers in both encouraging P2 and advancing environmental performance.

Regulatory Instruments

The group agreed that regulations in general are the basic condition necessary for P2. Without regulations, many P2 projects would not be profitable. Voluntary programs also are useful, but they need regulations to back them up, according to several participants. One dubbed this the “stick and carrot” approach. The carrot is offered to companies that want to get ahead of the curve, while the stick is applied to those who lag behind.

But regulators also recognize that existing regulations present a variety of barriers to P2. Participants cited inconsistency among regulatory agencies, threshold effects that assign large differences in regulatory status to small differences in actual pollution, unfunded legislative mandates, and the single-medium focus of state and federal laws as sources of these barriers. One regulator felt that the priority should be removing these barriers through legislative and rulemaking activity; any new initiative that would make permitting and compliance more difficult should be avoided.

The group discussed regulatory flexibility, a frequent request by companies involved in permitting to enforcement processes. One regulator stated that regulatory agencies do not have the engineering expertise to make the judgments necessary for permit flexibility. Another warned that the legal system does not allow discretionary enforcement, because discretion may encourage abuse. To avoid legal and ethical problems, one participant said that regulatory agencies usually write their own guidelines as a substitute for legal language when the legislature gives them discretionary leeway. One way to implement flexibility fairly might be through cooperative efforts with industry sectors—as with the Auto Project and the Great Printers Project—so that no individual company receives special treatment but the special characteristics of a class of companies are addressed.

The group discussed whether it is possible to encourage P2 through regulatory activity. Participants believed that the main opportunities lie in permitting and enforcement. In permitting, P2 can be incorporated during permit negotiations. “Air quality regulators for years have been encouraging P2 methods such as input substitution and process changes to meet emission limits,” said one participant, “and the reduction methods that a company chooses are incorporated into its permit.” However another participant pointed out that it is very difficult to modify a permit after it has been issued. This makes it hard for companies to get credit for their P2 efforts. One suggestion for easing the permit modification process consists of giving county-based commissions of business, community, environmental, and government leaders authority to approve any modification that would not increase overall emissions from a facility.

Multimedia permitting is widely discussed among industry, environmental, and regulatory groups, but one participant noted that there has been little talk of implementing multimedia permits in Michigan. Several participants stated that multimedia permits, if they allowed trade-offs among different waste streams, could serve as a good vehicle for permit flexibility. But another participant warned that this flexibility would have to be accompanied by a risk-based trading formula because many pollutants pose different risks in different media. In addition, federal laws would have to be amended before a true multimedia permit would be allowed. 

Enforcement offers another opportunity for encouraging P2, through the use of supplemental enforcement programs, or SEPs. Companies that are subject to an enforcement action can elect to undertake SEPs in order to reduce their fines. Although there are a variety of projects that might qualify as SEPs, the state can encourage P2 assessments and investments. Ohio EPA has an innovative program for P2 SEPs, and has found that they can be a positive influence on violators in terms of corporate culture and future environmental performance.

The group also expressed interest in the outreach component of regulatory inspections. Inspections do not have to be confrontations; they can serve as opportunities for improvement. One participant described Michigan’s innovative dry cleaner certification program, in which every dry cleaner in the state is inspected annually for environmental and safety compliance. The personal contact and the non-punitive nature of the inspections have made the program very successful, and dry cleaners remain enthusiastic about it even though they pay an inspection fee. Washtenaw County operates a fee-based inspection program, covering a variety of local, state, and federal regulations. The inspections increase awareness of the environment, and encourage both compliance and P2. Two participants warned that, given the number of companies in Michigan, inspections may not be the most efficient form of outreach. Another suggested sending out a compliance checklist for companies to use for internal audits, or enlist volunteer organizations to conduct non-punitive audits.

Economic Incentives

Some members of the group favor economic incentives because they provide regulatory flexibility, and may be able to impact the small businesses that neither regulations nor technical assistance has reached. The market mechanism can be successful because industry is responsive to easily perceived costs and benefits. Other group members warned, however, that a Michigan pollution tax would lead industry to complain of competitive disadvantage relative to the rest of the country. Furthermore, environmentalists may perceive a permit or tax system as bestowing legitimacy on pollution.

The group had little to say about pollution taxes or tradable permits. Deposit-refund systems are compelling, however, according to some participants, because responsibility devolves to the private sector. A refund makes recycling cheaper for the user than disposal. The concept has been successful with consumer products such as soda bottles and car batteries; it could also work with recyclable industrial materials such as solvents. One participant emphasized that industry should be involved in the design of deposit-refund programs. Another recommended incorporating a mechanism to allocate unclaimed deposits to specific programs so that government is not tempted to raid the “cookie jar” for revenue.

Progress Measurement and Reporting

Several participants addressed the question of how to measure P2 progress. They believed that the only true indicator of progress is environmental quality. A broad measure of environmental quality will be the ultimate judge of the ultimate success of environmental programs. One participant suggested measuring environmental quality using watersheds as geographic units. They believed that more qualitative measures, such as how many companies engage in P2 or how many facilities are in compliance, would be less useful.

Several other participants addressed the problem of prioritizing industrial pollution problems. They said that Michigan needs to focus its environmental efforts more carefully on the pollution problems that are most serious, according to ranking criteria that take into account environmental quality, human health, environmental justice, and other factors. Cost-benefit analysis of environmental regulation is currently suggested by many in the business community, as one way to prioritize action, but participants expressed concern that many less tangible costs and benefits often are often excluded from cost-benefit calculations. Until a standardized method is developed for estimating the value of environmental costs and benefits, cost-benefit analysis will not yield sound public policy.

Potential Directions for Future Research

Potential MGLPF research areas raised in the Government Regulatory group include:

· What non-regulatory environmental programs will help government and industry rebuild mutual trust? Should the environmental communication function be separate from the regulatory function?

· How should technical assistance programs be designed in order to complement regulation?

· How can Michigan help fill industry’s need for P2 information?

· What are the factors that differentiate P2 leaders from P2 laggards?

· What kinds of pressures will help P2 laggards move forward?

· How can Michigan help encourage P2 through supplier chain relationships?

· What are the most significant regulatory barriers to P2, and how can they be removed?

· What legislative and regulatory changes are needed to provide regulatory flexibility in a consistent and fair manner? What new capabilities or expertise will the DEQ need?

· How can Michigan improve the permitting process to increase the incentive for P2?

· How should Michigan design a program to incorporate P2 into Supplemental Environmental Projects (SEPs)?

· Are non-punitive inspections an effective vehicle for encouraging compliance and P2? If so, how should Michigan design a non-punitive inspection program?

· For which materials might a deposit-refund system be effective? What factors are important for the success of a deposit-refund system?

· What is an appropriate measure of environmental quality? What is an appropriate measure of P2 success?

· What are the priority environmental problems on which Michigan should focus?

· How can cost-benefit analysis be improved to account for environmental costs and benefits?

Government Non-Regulatory

FOCUS GROUP PARTICIPANTS

· Sol Baltimore, Wayne State University, Dept. of Chemical Engineering

· Gary Burk, City of Owosso

· Julie Feldpausch, Michigan Dept. of Commerce & Natural Resources

· David Fiedler, Michigan DEQ, Environmental Assistance Div.

· Cynthia Fridgen, Michigan State University, Dept. of Resource Development

· Rebecca Head, Washtenaw County, Dept. of Environment & Infrastructure

· Marcia Horan, Michigan DEQ, Environmental Assistance Div.

· Lois Morrison, Council of Great Lakes Governors

· Ken Saulter, Industrial Technology Institute

· Drew Schmidt, Southeast Michigan Council of Governments

· Richard Tieder, Michigan Technical University

· Janet Vail, Grand Valley State University

The Government Non-Regulatory group consisted in part of state, county, and local officials involved in non-regulatory environmental activities such as technical assistance and cooperative efforts with industry groups. The remainder of the group comprised academics from several Michigan universities whose interests include technical assistance, hazardous materials research, and clean technologies.

The participants were eager to suggest potential research projects, but also stressed that the results of research, both new and old, should be policy-relevant. Most participants were involved in technical assistance programs of one sort or another, and were interested in research on the results of technical assistance programs and on their optimal design. In general, they were most concerned with small businesses, because small businesses often lack the time and expertise needed for successful P2. Thus, much of the discussion focused on how to target technical assistance, regulatory instruments, and economic incentives at small business.

Decision-Support Tools and Technical Assistance

Group members had few comments on decision-support tools such as LCA, TCA, and materials accounting.
, 
 Instead, they preferred to focus more broadly on technical assistance and P2 training programs that would utilize these tools. The group agreed that technical assistance has the potential to help small companies overcome their knowledge barriers to effective P2. But current technical assistance efforts are uncoordinated and many fail to reach a wide audience. In addition, little is known about the comparative effectiveness of different technical assistance programs. Participants also believed that technical assistance providers should pay more attention to teaching style and presentation techniques.

Many had suggestions for how to improve technical assistance. One summed up the spirit of the discussion with the question “How should technical assistance be coordinated to be most efficient and effective?” A suggestion was to provide technical assistance on a county or local level, instead of centrally in Lansing or at a university, while organizing a “Michigan P2 Roundtable” to keep technical assistance providers in touch with one another. Such P2 roundtables already exist for the Great Lakes region and nationally.

Several participants commented on the problem of outreach. There are too many companies in Michigan that do not seek out technical assistance. They need to hear from their peers that P2 can save money and help avoid regulatory compliance problems. One participant suggested a peer network in which companies that receive assistance would go on to help others. Another suggested group training, perhaps one-on-fifty instead of one-on-one, in order to make training available to everyone. Several suggested working closely with business groups such as trade associations and local Chambers of Commerce.

P2 training needs to be effective. One participant commented that training programs need to be more than lectures; they also need to include hands-on problem solving. It would be useful to use as instructors not just state employees and academics, but also people from industry. Small business owners are more likely to listen to and trust their peers, and they will want to know if their competitors have found ways to cut costs. One participant stressed that it is important to target small business owners, and not just their technical staff. Another participant has been working to incorporate P2 into the training curriculum at trade schools. This can help plant P2 ideas in the industry from a grass-roots employee level. Similarly, it is important to incorporate P2 into college engineering programs.

There is a severe lack of data regarding the effectiveness of technical assistance and P2 training programs. What types of programs are most effective at changing behavior? What types reach the largest audiences? What types do companies perceive as most helpful? “In evaluating technical assistance programs, it is important to focus on the goal,” according to one participant. Is the goal to reduce a particular pollutant? Is it to reduce costs? Or is it to spread awareness and enthusiasm for P2? How the state evaluates various technical assistance programs will depend on the goal it is trying to achieve.

Organizational Issues

Small companies face a variety of organizational barriers to P2. The group was particularly concerned that most small business managers have not internalized the “P2 message”—that P2 can save money and create competitive advantage. These barriers can be overcome through cooperation with other companies through vehicles such as associations and supplier chain relationships. In addition, the upcoming ISO 14000 environmental management standards may be particularly applicable to small firms.

Many in the group believed that the biggest barrier to P2 in small companies is a lack of time. Small business managers do not have time to read about P2. They do not have time to step back from the process and look for P2 opportunities. Most small companies do not have a specific environmental department to handle compliance issues; instead, the owner or manager often assumes that responsibility. Additional environmental issues beyond compliance are ignored in favor of more immediate priorities. Also, small companies generally are more concerned with short-term cash flow than with long-term profitability; therefore, P2 investments with a payback period longer than a year or two do not appear as viable investments.

Deficient management systems and lack of knowledge are common. Small businesses often do not track their hazardous waste costs, and thus fail to recognize the benefits of P2. They also typically work with vendor-designed turnkey equipment, and many do not have the engineering expertise to make process modifications. Small companies often feel overwhelmed by government regulations, and are thus suspicious of government offerings of technical assistance. According to one participant, small companies need a “convenient, non-threatening source of knowledge.”

One participant warned that, in high-technology industries, secrecy about innovations and process improvements can hinder cooperation between firms around P2. On the other hand, another participant suggested that it may be the industries with simple, entrenched production processes that fail to challenge themselves to innovate. But more important than technology is the culture of individual firms. If owners and managers understand the benefits of P2, it can become an ethic among employees. Employees need to be empowered to make suggestions, and this requires encouragement from management.

Many participants were enthusiastic about the ISO 14000 environmental management standards. Most big companies already have environmental management systems in place, so improvements from ISO 14000 will be incremental. But small companies for the most part do not have environmental management systems in plans. If these small companies are required by their customers to adopt the ISO 14000 standards, the improvements could be significant. With its emphasis on data gathering and auditing, ISO 14000 will help small companies examine their operations for P2 opportunities. In time, participants believed ISO 14000 will engender a change of mindset, and environmental improvements will begin to routinely flow. Because pressure to adopt ISO 14000 could come from customers and not from government, small companies are much more likely to adopt it enthusiastically. Initially, only companies that export their products or are suppliers of other companies that export are likely to be exposed to ISO 14000. Government may play a role, however, in raising awareness of ISO 14000 among industries that are not directly exposed to the standards.

Coalitions within industry help develop a P2 mindset. Active and innovative trade associations are effective providers of technical assistance because they are experienced with the processes used in the industry. Many trade associations, however, focus solely on political lobbying and do not have technical assistance programs.

Many small companies have large suppliers, large customers, or both. These business relationships can be a reliable source of P2 information and assistance. For example, some chemical and equipment vendors are beginning to offer technical assistance around the compliance, safety, and pollution issues associated with their products. Such suppliers are more likely than their customers to have the engineering expertise to deal with these issues. Insurance companies and lenders, because they may be held liable for environmental accidents, also are beginning to pressure small companies to prevent pollution—although they do not have the technical expertise to provide direct assistance.
 With regard to large customers, several participants raised the example of the Big Three automakers. General Motors, for example, has entered into fixed-price, unit-based contracts with its chemical suppliers, providing suppliers with an incentive to reduce chemical use. Some participants expressed hope that the automakers would also begin to help their smaller parts suppliers implement P2, perhaps through the ISO 14000 standards.

Several potential research topics arose out of the discussion of organizational issues. One is whether more profitable small companies tend to be P2 leaders, because they have the extra money and time to spend identifying P2 opportunities. Another is to investigate TRI data at the level of the individual firm to track pollution reduction progress. One participant suggested a survey to identify the barriers to P2 in small firms; another preferred to look for ways to overcome the barriers that are already known.

Regulatory Instruments

Many participants felt that regulations, for the most part, are effective drivers for P2. Regulations make it expensive to dispose of waste, and they force companies to address their waste streams through the permitting process. However, a variety of problems with existing regulations also were raised, including barriers that hinder P2, a lack of facility planning requirements, and a focus on single-medium solutions.

Regulations encourage P2 in multiple ways. They increase the costs of waste disposal and waste handling and thereby make P2 cost-effective in many cases. In the permitting process, regulators select the least expensive way to meet requirements, with end-of-pipe treatment used only as a “last-ditch” solution, said one participant. For example, dry cleaners in most states recently came under regulations that forced them to reduce their perchloroethylene use. At first they resisted the regulations, but now are justifiably proud of their P2 efforts. Regulation required them to re-evaluate their processes, a review that would not have occurred in the absence of regulation. Another participant suggested that P2 could be integrated within mandatory New Source Reviews, as new sources offer opportunities to design P2 into facility operations. Others mentioned that P2 can be encouraged through Supplemental Environmental Projects (SEPs) that are used to negotiate penalty reductions in enforcement actions. Ohio EPA’s innovative SEP program has helped violators establish P2 programs, allowing SEPs to serve as mechanisms for enhanced performance instead of punishment.

Several regulatory barriers to P2 exist. Examples include end-of-pipe–oriented and innovation-stifling Best Available Control Technology (BACT) requirements and RCRA listing criteria that make off-site recycling difficult or impossible in some cases. Several participants believed that such barriers have been satisfactorily identified; what is needed is not research into what the barriers are, but action to remove them. A mechanism to remove these barriers would have to combine regulatory and legislative activity. Although many barriers exist at the federal level, others can be addressed in Michigan.

A few participants expressed disappointment that Michigan regulations do not stress facility planning. One stated that it would be useful to study well-established facility planning programs in Alaska, Minnesota, and Massachusetts, and incorporate the lessons learned in those states into a Michigan facility planning strategy. Another suggested the use of existing fire codes and right-to-know laws to stimulate companies to consider voluntary facility planning. Washtenaw County already engages in a facility planning program in which the County inspects every facility that disposes of at least 56 gallons (one standard drum) of hazardous waste per year. These comprehensive inspections target many regulations, including fire codes, RCRA, and right-to-know laws, as well as regulations specific to the County. The inspections are effective because they stress P2 and facility planning.

Participants also made suggestions to improve regulatory focus.
 One participant suggested that regulatory agencies identify pollutants of concern and then focus on reducing the major sources of those pollutants. Another suggested that in some cases it might be preferable for regulatory agencies to focus on industry sectors instead of environmental media. It also was suggested that companies would be more able to comply with simpler—but equally strict—regulations.

Economic Incentives

Participants commented on three types of economic incentives: pollution taxes and P2 tax incentives, tradable permit systems, and P2 loans and grants.

Two participants suggested that consumption—instead of income—should be the primary base for taxation. Two others recommended that pollution taxes be based on the social costs of pollution. Both of these suggestions would require major social policy changes. An example of a more immediately applicable pollution tax is Washtenaw County’s mandatory inspection fee, which is based on hazardous waste volume. “Tax credits, also known as negative taxes, can be powerful, especially when combined with negative incentives from pollution taxes or regulation,” said one participant. But one participant pointed out that new revenues are required to pay for tax credits.

Participants commented favorably on Michigan’s upcoming Air Emissions Credit Trading program, but raised several concerns. They expressed concern that quantifying the emission reductions due to P2 will be difficult, and thus companies will have more difficulty receiving credits from P2 projects than from end-of-pipe projects. Because the trading program is a medium-specific instrument, it will encourage media shifts. For example, air emissions may be reduced through end-of-pipe treatment equipment such as scrubbers, but the slurry must be disposed using other means. They expressed concern that big companies will catch on to credit trading quickly, but that small companies will not get involved without extensive outreach and education efforts.

State- or trade group–sponsored loan programs for P2 investments serve as another economic incentive option. Often it is difficult for small companies to obtain financing for P2 because they cannot convince banks that such projects are profitable. Loan assistance programs can, in principle, overcome this problem, but in other states such programs have been ineffective. One participant said that for a P2 loan program to be successful, small businesses need strong incentives for P2, technical assistance in implementing P2 projects, and high certainty that the projects will be profitable. Another participant suggested that, instead of loans, the state could offer grants for P2 demonstration projects to help defray research costs. Once projects are shown to be profitable, it should be easier for companies to find traditional bank loans.

Progress Measurement & Reporting

Several participants expressed concerns about how to measure P2 success. “P2 is a means, not an end,” said one. A broad-based measure of P2 progress would not be useful. It might be more helpful to measure success with respect to specific materials or specific industries, particularly for the purpose of comparing P2 to traditional regulatory approaches. Another believes that it would be useful to increase environmental monitoring, to measure not just the success of P2 but of all environmental programs together.
 It also would be helpful to know how much individual companies or facilities have reduced their emissions. The format that Michigan uses to report TRI data is not very user friendly. In addition, TRI data exclude facilities under the reporting threshold.

Potential Directions for Future Research

Several participants expressed support for MGLPF’s decision to begin providing grants for policy research in addition to science and technology studies.
 A variety of research questions were raised by the group, including:

· What types of technical assistance programs are most successful? How can technical assistance programs be improved to reach wider audiences more effectively?

· How can P2 training be incorporated into trade school curricula?

· How can the many technical assistance programs in Michigan be coordinated? Would it be useful to consolidate or eliminate some of them?

· How can P2 information be made convenient and non-threatening for small companies?

· Is there a role for government in advocating ISO 14000, especially among non-exporting industries?

· What are the barriers to P2 within small firms? How can they be overcome? What is the appropriate role for government in this process?

· Among small companies, do the P2 leaders tend to be the more profitable companies?

· What can be gleaned from facility-level TRI data regarding P2 progress?

· How can P2 be incorporated into Supplemental Environmental Projects?

· How can Michigan design an effective mechanism for removing regulatory barriers to P2?

· How can Michigan encourage more facility planning?

· How can Michigan reorganize its regulatory efforts to focus on the pollutants of greatest concern?

· Would it be useful for Michigan’s environmental agencies to focus on industry sectors instead of environmental media? How would the organization of such agencies have to change to accomplish this?

· Which economic instruments can help Michigan address cross-media concerns?

· Will small companies take advantage of economic instruments such as Air Emissions Credit Trading?

· What are appropriate measures of P2 success in Michigan?

Large Business

FOCUS GROUP PARTICIPANTS

· William Achinger, Chrysler Corporation

· Adam Bickel, BASF Corporation

· Michael Bismack, U.S. Graphite, Inc.

· Donald Edmunds, American Automobile Manufacturer's Association

· John Etzcorn, Kraft Foods, Post Cereals Div.

· Stan Horvath, DuPont

· Susan Kelsey, General Motors Corporation

· Chris Porter, Ford Motor Company

· Andrew Such, Michigan Chemical Council

· James Turek, Pharmacia and Upjohn, Inc.

· Jan Whitfield, Dow Chemical

· John Wu, Diesel Technology Company

The Large Business group consisted of Environment, Health, & Safety (EHS) officers from large companies with facilities in Michigan, along with representatives from trade associations that serve sectors dominated by large companies. Among the sectors represented were automotive manufacturing, chemicals, consumer food products, pharmaceuticals, and primary materials processing.

The participants spoke at length about two problems they face on a daily basis: 1) convincing the other employees in their companies to take responsibility for the environment, and 2) responding to the complexities of environmental regulations. All companies represented have instituted aggressive P2 programs, and the participants agreed that the success of these programs hinges on whether workers outside of the EHS department—e.g., design engineers, process engineers, operations staff—take responsibility for identifying and complementing P2 opportunities. Thus, one part of an EHS manager’s job is to sell environmental performance to the rest of the company, using the language of dollars instead of the language of the environment.

Many of the participants recognize a conflict between this aspect of their jobs and the need to respond to environmental regulation. For them, the best prospects for environmental improvement lie with their P2 programs; the hassles of regulations are at best a distraction and at worst an impediment to remaining competitive. They believed that voluntary programs were much more likely to produce real improvements than regulatory approaches because they provide operational and decisional flexibility. Finally, participants stated that there is great potential in encouraging P2 among their small suppliers, if legal and liability barriers can be overcome.

Decision-Support Tools and Technical Assistance

Corporate EHS managers in large firms feel that their biggest challenge is getting their non-EHS coworkers to identify P2 opportunities. Effective P2 tools will help identify P2 opportunities and then present them in business-friendly terms. Several participants suggested that MGLPF funding to evaluate, improve, and disseminate such tools would be useful. They cautioned, however, that the implementation of P2 tools will vary widely among firms, because different firms have different cultures, different processes, and different procedures.

The decision-support tool that the group discussed most is Life Cycle Assessment (LCA). Many of the companies represented are already involved with LCA on some level, but one participant noted that European industry is far ahead of American industry in implementing LCA. LCA can help a company identify and prioritize the waste streams associated with its products, and can facilitate environmental linkages along the supplier chain. But some participants felt that it is too difficult to account for the environmental impact of their suppliers’ activities, and that a more manageable version of LCA would focus on the “purchase-to-sale” impacts for which their companies are directly responsible instead of “cradle-to-grave” impacts.

Perhaps the greatest potential gains lie with Life Cycle Design (LCD), also known as Design for Environment (DfE). Although the gains will not be realized for some time, participants felt that accounting for environmental impacts in the product design phase through LCD and DfE will be an important method for preventing pollution in the long run by “designing out” polluting processes and substances.

The group generally was positive about materials accounting (MA). Many group members felt that it is essential for their companies to get a handle on waste volumes and costs. They emphasized that materials wasted are essentially dollars lost, and that MA will help them identify and eliminate sources of waste. Some participants were suspicious of government attempts to promote MA through regulation, however, because they do not want to make their MA information public. 

One particularly difficult issue for large, multinational companies is how to deal with their small suppliers. Big companies are using fewer and fewer numbers of suppliers because of growing demands for product quality, ISO 9000 certification, and just-in-time delivery. As the customer-supplier relationship grows closer, there is an opportunity for large companies to help their suppliers with environmental compliance and P2, with both technical aid and management advice. However, large companies are wary of getting too involved in fear of liability entanglements with their suppliers’ involvement in Superfund sites or environmental accidents. They also must be careful to avoid giving some suppliers an unfair competitive advantage through special treatment.

Supplier chain relationships offer much potential in encouraging P2. Small suppliers often do not have the financial resources, technical expertise, or management commitment necessary for P2 or even regulatory compliance. At the same time, LCA and product stewardship demand that companies take account of the upstream environmental impacts of their products. One suggested research project is to find ways for large companies to help their suppliers with environmental improvement without triggering liability exposure and without bestowing special treatment. Trade associations would be an important part of this effort.

Organizational Issues

Corporate EHS officers are very aware of the organizational issues that affect P2. A company needs to perceive pollution as wasted resources and dollars before it will willingly engage in P2. A large part of an EHS officer’s job is spreading this message. This represents an enormous shift in recent years. Not long ago, it was the job of the EHS department to play “compliance cop”—an antagonistic, instead of cooperative, role. Environmental problems were entirely the responsibility of EHS, and this led to expensive end-of-pipe solutions. Now top management increasingly recognizes that environmental performance should be the responsibility of the entire company, and that preventing pollution is usually more cost-effective than controlling it.

Many factors affect the spread of environmental awareness—the “P2 mindset”—through a company. First are the capabilities of the EHS department itself. Most EHS professionals are environmental engineers by training. Thus they typically know little about process engineering, and even less about “sales.” But these are the skills that they need to develop to work together with other business functions, such as operations, accounting, and engineering. They need to use the language of business instead of the language of regulation infamous for acronyms such as TRI (Toxic Release Inventory), RCRA (Resource Conservation and Recovery Act), and even P2 (Pollution Prevention) with which non-EHS employees are unfamiliar. Plus they need to have the data to convince skeptical engineers and budget-conscious accountants that P2 pays.

Another important factor is the willingness of top management to commit energy and funds to promoting P2. To paraphrase one participant, “P2 leadership starts at the top, and responsibility gets pushed downward to the bottom. Then environmental commitment percolates back up through the company.” If workers are given the resources and the knowledge, and they have the willingness, then a P2 program will succeed. “Otherwise it’s just press releases.” 

Environmental performance is closely coupled with corporate culture. Although every company is different, it is fair to say that most corporate cultures, until recently, did not embrace environmental protection. Effective cultural change leads employees to understand that environmental performance is a vital part of business performance, that a positive environmental image “among consumers and communities is worth its weight in gold,” in terms of marketing and competitive advantage.

The barriers to cultural change can be treacherous. Large firms have ingrained bureaucracy and management systems, and even top management initiatives can fail if they get mired in bureaucracy. To illustrate, one participant described the implementation of an activity-based costing initiative at a large manufacturing firm. One financial officer decided that there were too many cost categories on the list, and decided to delete all the environmental categories without consulting the EHS department. EHS did not discover the omission until the cost data were collected at the end of the reporting period. 

Another barrier concerns the inherent difficulty in transferring technologies and management systems across facilities. Typically, each facility has its own subculture and idiosyncratic management techniques. A TRI reporting system, for example, that has been smoothly integrated into the cost accounting system at one facility may clash with the cost accounting system at another facility. At one company, six different TRI reporting systems had developed at different facilities.

Despite these barriers, the emergence of environment as a strategic issue in American industry over the past decade is impressive. This is a testament to the importance of environmental performance in the global market. Global competition threatens to leave behind the companies that can’t adapt to public demand for excellence.

Regulatory Instruments

For the most part, the group was critical of regulation. EHS managers generally see themselves and their companies as the most powerful forces for environmental improvement, and regulators and regulations as distractions and roadblocks. What companies want from regulation is permission to set their own environmental goals, flexibility to meet their goals in the most efficient manner, and recognition for their achievements. Instead, regulations set government-mandated goals and specify exactly what companies must do to meet them. At the same time, regulators seem to regard business with mistrust.

Several participants stressed the centrality of trust in improving government-business relations. They envy the European regulatory system, in which liability and enforcement are de-emphasized and regulators play an assisting and advising role instead of an adversarial role. Participants noted that the American system leads firms just to satisfy the legal requirements—which often lend themselves to end-of-pipe solutions—and to ignore P2. Reform would reorganize the regulatory agencies to focus on industry sectors instead of environmental media, so that regulators would be knowledgeable about and concerned for business. Regulators would become problem-solvers and helpers, and a company would have a single point-of-contact instead of a dozen independent regulatory offices looking over its shoulder.

This sort of sector-based regulation would require a substantial investment in training for regulators, so that they could be knowledgeable enough about industrial processes to be able to provide the sort of flexibility that companies crave. One participant offered that business would be happy to provide the training. Although the knowledge requirements would be greater, in general the job of being a regulator would become easier. It would no longer be necessary to micromanage. Instead of having permits for 120 different air emission sources in a facility, for example, there would be an overall emissions cap for the entire facility. Regulatory flexibility might allow companies to make P2 improvements during process retooling or product redesign, instead of according to arbitrary regulatory schedules.

Participants also want to reform regulations that disallow activities that are environmentally neutral or even beneficial. One example is the criteria for RCRA hazardous wastes, which make it prohibitively expensive in some cases to transfer wastes to another company for reuse or recycling. Another example is that regulations discourage combustion of hydrocarbon waste even though it is environmentally sound. Some participants were concerned that EPA’s audit disclosure guidelines would discourage internal environmental auditing. Several participants suggested that it would be useful to study regulatory barriers to industrial ecology and make recommendations to remove them.

In addition to regulatory reform, participants want government to emphasize voluntary programs instead of mandatory programs. Under voluntary programs, companies are not bound by regulatory strictures. Voluntary programs lead to enthusiastic solutions, as with the EPA’s 33/50 program, instead of grudging compliance, as with New Jersey’s and Massachusetts’ planning requirements. One research question concerns the evaluation of how much more environmental improvement is actually accomplished under voluntary programs versus regulatory programs.

Most participants approved of award and recognition programs, but several warned that they must be designed carefully. Awards can be a good incentive, because they have value for advertising and image advantage beyond simple cost savings. The real task of awards, however, is to help change corporate culture by demonstrating society’s approval of good environmental performance. One participant believed that awards must be based on objective criteria rather than relative performance. Another stated that awards should not confer any advantages beyond recognition. If they confer other advantages (e.g., regulatory leniency), they will also confer disadvantages on the companies that do not receive them. Also, awards should be carefully designed so that they do not imply finality, that is, the winner has no room for further improvement.

Economic Incentives

Most participants had little to say about economic incentives. But several members of the group opposed economic incentive regulations such as pollution taxes, deposit-refunds, and tradable permits. They also oppose tax incentives for P2.

Several of these participants explained that economic incentives in general should not be necessary because P2 saves money and is good for business anyway. They suggested that companies will undertake P2 for their own reasons, and then look for side benefits afterward. One participant complained that all economic incentive programs are complicated and require a supportive bureaucracy that is a waste of taxpayers’ money.

Another participant characterized pollution taxes and tradable permits as “command & control regulations” because they force overall reductions in pollution. Instead, companies should be able to set their own pollution reduction goals. This participant warned that such programs would impose a competitive disadvantage that would lead companies to move away from Michigan. Right now, companies can emit for free up to their permitted levels; to have to pay for those emissions under a pollution tax would make staying in business much more expensive.

There were several criticisms of tradable permits in particular. One participant believed that they would stifle innovation: once a firm has obtained a permit, it has no further incentive to reduce pollution. Another stated that a tradable permit system with a pollution cap that decreases each year would lead to end-of-pipe controls because it would ignore the business cycles that provide the best P2 opportunities.

With regard to tax incentives, one participant complained that the biggest expense in creating a P2 program is not the capital equipment, but the P2 training. Despite this, tax incentives only apply to equipment purchases because the regulators say training investments are too hard to quantify. Also, any tax incentive that lowers costs for P2 leaders also puts other companies at a competitive disadvantage.

Progress Measurement & Reporting

Tracking materials and wastes within a company was considered important by most of the group. Many members of the group are enthusiastic about the ISO 14000 certification for environmental management systems. Few criticized the concept of TRI reporting in general, but had several specific suggestions on how to improve the TRI reporting system. Most of the group opposed any expansion of TRI reporting requirements, and several other reporting systems came under criticism. Participants expressed pessimism about the ability of existing reporting systems to measure sectoral or statewide P2 progress. Several participants also feared that Michigan and federal regulations did not adequately address priority environmental problems, and that comparative risk assessment is needed to ensure public resources for environmental improvement are allocated optimally.

Most large companies already have systems in place for tracking wastes and auditing processes, but the quality and effectiveness of these systems varies. One participant remarked that, “TRI taught us that everyone should track their waste,” but most companies are still learning how. One research suggestion was to create a single metric that would encompass all the waste generation at a facility, while another was to research materials accounting systems and data collection methods.

Although they agreed that it is important for each company to track its materials use and associated costs, many group members oppose any requirement to publicly disclose these data. They are concerned about the release of confidential business information and reverse engineering by their competitors. They also do not want the public to think that every chemical that is used as an input becomes pollution. One participant pointed out that, “if materials accounting is pushed too far, people will think they can do a mass balance. But inputs and outputs almost never zero out because chemicals are consumed in the process.” [ed. note - most materials accounting systems include data on the quantity of a chemical consumed in process.] Several participants suggested that Michigan eliminate its Critical Materials Registry for these reasons, and one warned that Michigan should not mandate facility planning as New Jersey and Massachusetts have.

TRI reporting, on the other hand, was viewed fairly positively. One participant said that TRI helped companies to manage material flows better, and that TRI was the reason that large companies began to undertake P2. But TRI is far from perfect, and many participants had suggestions for improvements. One suggestion was to redesign TRI reporting forms to be more useful for internal decision-making; currently the data are not in a useful format. Another was to reclassify out-of-process recycling so that it is not listed as a “release to the environment.” [ed. note - in TRI off-site recycling qualifies as a production-related waste, releases to the environment comprise air emissions and water discharges only.] Several group members warned that TRI and other lists of chemicals are very powerful instruments in the hands of EPA, and that EPA should carefully weigh its priorities when deciding whether to list a particular chemical. For example, the potential substitutes for some Clean Air Act listed chemicals are even more toxic than those they would replace. Many participants approved the consolidation or elimination of other reporting systems so that companies and the public only would have to deal with one simple list of priority pollutants.

Of the numerous voluntary reporting initiatives, only ISO 14000 received any attention from the group. Participants stated that ISO 14000 would help U.S. companies, particularly smaller companies, move forward with P2. It provides a springboard for implementing a broad-based environmental management system, because it leaves the design of the system up to the individual firm. It also performs an external auditing function, so that customers and the public can trust that the company is doing what it says it is doing. The group was glad that ISO 14000 is not a government program, and believed that government involvement should be limited to an educational role.

Although individual companies should track their materials and wastes, the group believed that it is not possible to accurately track P2 progress across sectors or regions. Existing databases, including TRI, are flawed because they omit companies under the emission thresholds, because the lists of chemicals they include change every few years, and because companies vary widely in how seriously they take their reporting responsibilities. Also, some in the group believe that it is almost impossible to find an appropriate normalization factor with which to screen out the effects of business cycles.

Many in the group expressed concern that government has lost sight of the comparative importance of environmental risks, and that regulations no longer reflect environmental priorities. Several suggested that research should focus on risk assessment, so that government does not overemphasize toxic chemicals while under-emphasizing non-point sources, habitat protection, and science education. Several group members suggested that there is more potential for environmental improvement in these areas, because industry has been closely regulated for many years. Although these non-industrial concerns are outside the bounds of the Frontiers in Pollution Prevention project, the MGLPF should take note of them.

Potential Directions for Future Research

In terms of research areas for the Michigan Great Lakes Protection Fund, the questions raised in the Large Businesses group include:

· What decision-support tools are available for P2, and how can they be disseminated and implemented?

· How can environmental engineers market P2 to operations staff, accounting, product design, and other business functions?

· How can large companies help their small suppliers engage in P2 without exposing themselves to environmental liability or unfair competition claims?

· What are the regulatory barriers to P2, and how can regulations be made more flexible?

· Would it be worthwhile to reorganize regulatory agencies along industry sectors instead of environmental media?

· How do voluntary government programs compare in effectiveness with mandatory regulations?

· How can TRI and other reporting systems be revised to be simpler and more useful?

· Which chemicals listed as hazards under various environmental laws are the most important hazards? Which have substitutes that may be even more dangerous? How can government prioritize its regulatory efforts to focus on the most hazardous chemicals?

· What are the most serious environmental threats, and how can Michigan best focus on them?

Small Business

FOCUS GROUP PARTICIPANTS

· Merry Bering, Michigan Institute of Laundering and Dry Cleaning

· Thomas Borton, MERRA

· James Bradley, Eagle Pitcher, Plastics Div.

· James Gillespie, Herman Miller, Inc.

· Matt Hare, National Federation of Independent Businesses

· James Heap, Heap Aluminum—Adrian

· John Shefferly, Michigan Engine Valve

· Julie Teschler, Gage Products Company

· Nick Wagner, Printing Industries of Michigan

· Ann Ziems, Woodbridge Foam Corporation

The Small Business group consisted primarily of environmental managers and trade association representatives from industries such as automotive parts, plastics, printing, dry cleaning, and specialty chemicals. The companies, represented either directly or through trade associations, ranged in size from fewer than five employees to more than five hundred. (One participant represented a “large” firm that operates a number of facilities, most of which have fifty or fewer employees.)

Most of the companies represented may be considered P2 leaders, and the participants were enthusiastic about the potential savings from P2. Still, some felt overwhelmed by the investments in time, effort, knowledge, and capital that are necessary for a successful P2 program in a small firm. Much of the discussion focused on how to make it easier for small companies to benefit from P2.

Decision-Support Tools and Technical Assistance

Small companies for the most part have not used decision-support tools such as Life Cycle Assessment (LCA), materials accounting, and Total Cost Assessment (TCA). A few participants did have some experience with LCA and materials accounting, however. Participants believed that the most important drivers for P2 on a statewide level among small companies are education, training, and technology transfer. These can be offered through trade associations, government initiatives, and customer-supplier relationships.

Regarding LCA, those with experience found the book very powerful, but resource-intensive. One participant mentioned the importance of quantifying all life cycle impacts in dollars so that the avoided costs from P2 are clear. Similarly, firms need to limit their analyses to avoid falling into the trap of trying to account for everything, a very costly approach. LCA needs to be kept fairly simple, so that a small company can use it to recognize the priority waste streams and environmental effects.

Several participants had used materials accounting. Most of the group agreed on the importance of understanding the volumes of materials and wastes involved in a process, along with their costs. Once these are tracked, it is easier to find ways to reduce, reuse, and recycle. Tools for cost accounting, such as TCA, would be helpful in evaluating these opportunities. Once companies find out that reducing waste saves money, they will stop thinking of waste as an unavoidable byproduct and will begin to develop strategies to eliminate it.

Technical assistance from government or trade associations can help small companies develop successful P2 programs. “A good technical assistance program will teach small business owners and their employees how to teach themselves so that they can keep up with changing technology,” said one participant. They need to know how to recognize P2 opportunities in their production processes, and where to go for information on how to take advantage of these opportunities. Good technical assistance programs also should be structured around the needs of small companies. Most cannot spare any employees during business hours, so workshops should occur at night or on the weekend, in convenient locations. One participant suggested a new training model: a traveling workshop conducts 3-hour sessions in many locations around the state.

Technical assistance workshops need to be credible to the business community, perhaps by including people from the industry among the instructors. “Small business owners will listen to other small business owners who have saved money,” said one participant. One successful initiative is the Retired Engineer Technical Assistance Program (RETAP), which retains retired engineers to assist small companies with P2 projects. The engineers have credibility because they have been in business before, and are trusted because they do not represent regulatory agencies.

One member of the group pointed out the importance of targeting P2 training for the desired audience within an industry. With regard to technological innovation, most industries include five types of companies: (1) “early adopters,” (2) “wannabes,” (3) “laggards,” (4) businesses that are preparing to close down (such as upon the retirement of the owner), and (5) environmental “outlaws,” which are not concerned about compliance. The first three groups are the most receptive to technical assistance, but need different messages. The early adopters already agree that P2 makes business sense, and need information about new technologies. They are also the most likely to actively seek out technical assistance. Wannabes might believe that P2 makes business sense, but they do not know how to implement it. They need instruction on how to set up a successful P2 program. Laggards are unlikely to seek out technical assistance, and probably will not attend workshops unless they are convenient and low- or no-cost. They are more concerned about compliance than P2, and want information on how to comply with overlapping and confusing regulations. They need to be convinced that P2 can save them money. The last two groups—declining businesses and “outlaws”—might be appropriate targets for non-punitive compliance audits or enforcement actions.

Other trade association or government programs can encourage linkages between those who perform technological research and those who use it. According to one participant, companies that develop technologies that are useful for the environment often do not think of themselves as environmental companies, and therefore, do not market their products to the small companies that might use them. The national trade association for dry cleaners is sponsoring, with the help of government grants, a research program on high-technology wet cleaning techniques. Most dry cleaning firms are so small that they could never support such research on their own.

Finally, an important opportunity for both technical assistance and technology transfer lies in supplier chain relationships. Linkages between large vendors and small customer firms can be a force for P2 when vendors provide technical support and advice. Vendors can build competitive advantage by offering technical services and taking back their products after use. Large customers of small firms can also have an impact through purchasing guidelines and technical assistance. One participant suggested a mentor program that would match large companies with their small suppliers.

Organizational Issues

The group agreed that P2 is good for business, but that small companies often do not know this or do not have the resources to engage in P2. Nonetheless, there are some internal organizational factors that can help make a company a P2 leader.

The biggest barriers to P2 in small companies, according to the group, are time and knowledge. Small business managers do not have time to stay current with P2 technology, because they wear too many hats. Many small companies cannot afford to shift an employee away from production work to environmental compliance, much less beyond compliance to P2. Too often the owner has to serve as the environmental coordinator in addition to all the other responsibilities of ownership. Busy owners have too many problems to deal with; they do not want to deal with things that are not problems—and many of them do not perceive waste as a problem unless it leads to compliance violations. Instead, they see waste as an inevitable outcome of production processes. Not until they understand that waste equates to resource inefficiency and therefore economic inefficiency—will they think of it as a problem worthy of much attention.

The same is true for employees. If they perceive a management commitment to waste minimization, they will look for ways to contribute. One company holds a monthly luncheon for employees at which the president presents waste minimization achievements and new goals. The employees are aware, informed, and educated about P2. Salary bonuses and awards are also good motivators. One participant said that “successful managers empower all their employees. Enthusiasm comes from the top down, and results come from the bottom up.” Another participant remarked that management enthusiasm can be even more effective in smaller companies because there is more management-employee interaction. Although P2 should be a part of every employee’s job, several participants believed that it is often helpful to have one employee who has at least part-time responsibility for environmental issues such as compliance and P2.

Several members of the group held special admiration for those managers who are committed to environmental improvement even beyond profitability. These visionaries want to run their companies in line with their moral standards. They also want to be recognized as leaders. Often, they are the owners of third-or fourth-generation family businesses, and act out of pride in the family name. One participant pointed out, however, that business needs to be profitable before they will have extra money to spend on P2 activities that do not result in cost savings. But another participant said that a green image provides community relations benefits that can increase business, especially where a customer base is highly localized such as a dry cleaner or auto body shop.

A few participants remarked on the advantages of foreign ownership. European owners tend to emphasize upstream improvements and long-term planning. One participant whose firm is owned by a European holding company, is already planning for ISO 14000 certification. The European owners provide capital and technical advice, and are willing to fund environmental projects. Another participant thought that Japanese ownership leads to a Total Quality Management mindset as well. These attitudes are coming into vogue in American industry, but they have been ingrained in European and Japanese industry for a much longer time.

Regulatory Instruments

Many small companies have difficulty with compliance. Although some environmental laws have thresholds that exempt small companies, there are still so many overlapping and confusing regulations that can overwhelm a small company with no environmental department. Many members of the group felt that compliance assistance for small companies would help overcome this problem. Others suggested non-punitive audits, offered either by the state or by trade associations. In general, participants believed that regulations were an incentive for P2, but that sometimes specific regulations get in the way of doing the right thing.

Small business owners do not have time to wade through an eight-inch stack of regulations; they need an industry-specific guide that tells them in non-technical terms which regulations apply to them. If the reading is made “down-to-earth and pithy, compliance will shoot up,” said one participant. The Printing Industries of America is working on a handbook of this sort for small printers, and the Michigan Institute of Laundering and Dry Cleaning is working on one for dry cleaners. These handbooks pull together the overlapping regulations from various state and federal agencies into an easy-to-understand format.

The group discussed Michigan’s innovative certification system for dry cleaners at length. The four inspectors at the Michigan Institute of Laundering and Dry Cleaning personally inspect and certify every dry cleaning establishment in the state annually. The annual inspection is non-punitive; the inspector will identify violations and simply direct the dry cleaner to fix them. The inspections cover a variety of regulations, from OSHA to DEQ. The program is supported by an annual fee levied on the dry cleaners. Despite the fee, the dry cleaners enthusiastically support the program because it helps them stay in compliance, and because it helps them keep up with changing dry cleaning technology. Focus group members from other industries envied the dry cleaning program. The level of trust that the dry cleaners place with the inspectors is very high, because they know the inspectors personally and the inspectors are knowledgeable about and concerned for the dry cleaning industry.

Other non-punitive audits, such as those offered by OSHA and DEQ, do not enjoy the same level of trust. Also, they cover regulations from only one agency. Some participants thought trade associations or private consultants might be better positioned to conduct comprehensive, non-punitive audits if they can control the costs of such services.

Economic Incentives

In general, group participants believed that economic regulation, through tradable permits, pollution taxes, or deposit-refunds, can serve as good mechanisms for encouraging environmental improvement if designed properly. Several commented specifically on Michigan’s upcoming Air Emissions Trading Program.

One participant believed that the credit trading program provides an opportunity for small companies to earn money from reducing pollution, but that most small companies will not take advantage of this opportunity unless the effort required to “generate” a credit is very small. Another participant noted that the DEQ is working to make the trading rules friendly for small companies. If the price of a credit is high enough, small companies will definitely be interested. Several small companies have already expressed interest in generating credits even though the rule is not yet in effect. One member of the group suggested that DEQ levy a credit transfer tax, in order to fund research that will expand the usefulness of the trading program. “It should be self-supporting, like the dry cleaning program.”

Several participants commented on deposit-refunds. Deposit-refunds can be effective for reducing pollution—for example, the Michigan bottle bill has reduced litter. But there are several factors to take into account when designing a deposit-refund system. First is the size of the refund. If it is too small it will not be an effective incentive, but if it is too big it will create political problems when the fund of unclaimed deposits builds up. Second is the issue of how the deposit and refund are handled. For example, the refund on tires cannot be claimed from abandoned tires, so there is no incentive for people to collect them as there is with bottles. Also, there is no incentive for the tire shops to send the old tires to responsible recyclers because the deposit-refund only applies to consumers.

With regard to pollution tax programs, several participants warned that there must be a non-hazardous substitute for the taxed substance for the program to be successful. Otherwise, the costs will simply be passed on to consumers. In particular, a tax on perchloroethylene, the solvent used in dry cleaning, would not be effective because there are not always alternatives. (“Wet cleaning” is appropriate for some fabrics; but cleaners are required by law to follow the care instructions on clothing labels if customers so desire—and most care labels call for dry cleaning only.) In cases in which good substitutes are not immediately available, it may take years for small, capital-poor companies to find substitutes.

The first responsibility of a small company is to provide a quality product. Other concerns, such as saving money by using untaxed substitutes, typically also involve capital investments. Also, if a company faces the prospect of losing a contract from a large customer if the quality of its products is not strictly maintained, or if it has made major investments in expensive equipment, it will be very conservative with regard to process changes.

Potential Directions for Future Research

In terms of research areas for the MGLPF, the questions raised in the Small Businesses group include:

· How can tools such as LCA, TCA, and materials accounting be standardized and simplified so that each company does not need to “reinvent the wheel,” and still be versatile enough to be effective in diverse business environments?

· How can technical assistance programs be improved so that they are effective at encouraging both compliance and P2 among different industries and different types of companies within each industry?

· How can supplier chain relationships be leveraged for technology transfer and business-to-business P2 assistance?

· How can overlapping regulations be consolidated and targeted to specific industries, and presented in an easy-to-understand format?

· Is the model of the Michigan dry cleaner certification program applicable to other industries?

· Can the non-punitive audits offered by regulatory agencies gain the trust of small companies, or is this function more appropriately handled by private organizations such as trade associations?

· How should economic regulation programs be designed to encourage participation by small companies?

Synthesis of Research Directions

The five stakeholder groups that met in early February raised a wide variety of ideas and issues. Although there were many different perspectives represented, some common themes emerged. A summary of the major research areas identified in the focus groups are listed below. This list is not intended to exclude other research areas from discussion; it may be used as a common starting point for discussions at the symposium.

· Decision-Support Tools. Decision-support tools help businesses make better decisions. For example, Life Cycle Analysis (LCA) can help a company identify the major environmental impacts associated with a product or process. Total Cost Assessment (TCA) helps a company to identify the most profitable P2 investments. The main research questions regarding decision support tools are concerned with simplification, standardization, dissemination, and implementation. For tools to be attractive, they must provide a business benefit and they must be adaptable to different business situations. The results would be made easily available through trusted channels.

· Non-Punitive Audits. Non-punitive audits are performed by some outside auditor, whether a regulatory agency, a non-regulatory agency or a private organization. The audit may identify either compliance violations, P2 opportunities, or both. The company is not penalized for compliance violations, but is simply required to fix them. The hope is that with the threat of non-compliance fines removed, companies will be more willing to engage outside auditors to help identify P2 opportunities. Research questions concern the design of non-punitive inspection programs.

· Technical Assistance. Technical assistance helps companies identify P2 opportunities and implement P2 technologies. It helps solve P2 problems by disseminating information and expertise. The research questions regarding technical assistance focus on how to improve and expand technical assistance programs. Because there are so many technical assistance programs, a coordination mechanism may be needed.

· P2 Information. Information on P2 techniques can be provided through technical assistance, written materials, and databases. It can also be incorporated into the curricula of trade schools and universities. Research questions focus on how to best provide P2 information in a concise and useful form.

· Compliance Assistance for Small Firms. Most small firms do not have personnel dedicated to environmental compliance or P2. Time is the paramount constraint for small firms, so regulations and P2 information should be provided in a concise and easy-to-understand format. Technical assistance should provide results quickly. Research questions focus on how to make compliance and P2 easier for small businesses.

· Organizational Issues. It is widely recognized that P2 requires the participation of many other business functions besides environment, health and safety, from top management to accounting to purchasing to maintenance to operations staff. Research questions concern the cultural and institutional barriers that prevent these other business functions from becoming involved in P2, and how those barriers can be overcome.

· Supplier Chain Relationships. Agents external to the firm can often offer assistance and encouragement for P2. These agents include trade associations, suppliers, customers, lenders, insurers, investors, and labor groups. Perhaps the most promising relationships are between large companies and their small suppliers, or between large suppliers and their small customers. Technology transfer and business-to-business assistance through these relationships can help small firms make rapid improvements. Research questions focus on how to foster productive relationships among firms.

· ISO 14000. Much industry attention is focused on the upcoming ISO 14000 environmental management standards. ISO 14000 certification will indicate that a company has management mechanisms for setting, achieving and measuring environmental goals. Research may be needed to define ways to supplement ISO 14000 with environmental performance ratings, and to assess if and how government should play a role in advocating ISO 14000.

· Government Industry Collaboration. There are several examples of successful industry collaboration in Michigan, including such industries as printing, automaking and dry-cleaning. These collaborative efforts seek to stimulate P2 through voluntary programs. They also have triggered frank discussions about improving regulations. Research questions suggest studying the successful collaborations and using them as models for other industries.

· Regulatory Barriers. There are a variety of regulatory barriers to P2, which are frustrating to all stakeholders. Research should focus on identifying and removing these barriers.

· Industry-based Regulation. Some have suggested that it would be worthwhile to reorganize regulatory agencies along the lines of industry sectors instead of environmental media. Questions focus on the pros and cons of such reorganization.

· Regulatory Flexibility. Regulatory flexibility refers to the ability of companies to make changes that are environmentally neutral or have environmental benefit, without approval from regulators. Research questions focus on how to apply flexibility consistently and fairly, within the context of existing state and federal laws. There are also questions about how to improve the relationship between regulators and industry to become more constructive and less adversarial.

· Supplemental Environmental Projects. Supplemental environmental projects (SEPs) occur after a company has already been fined for an environmental violation. The company may reduce its fine by performing a SEP that provides an environmental benefit. Research questions focus on how to incorporate P2 into SEPs.

· Economic regulation. Economic regulation seeks to reduce pollution by making it more expensive to pollute. Economic regulatory instruments include pollution taxes, tradable pollution credits, deposit refund systems, and product warning labels. Research questions focus on how to design and apply economic regulatory instruments to achieve maximum environmental benefit, and to make such instruments accessible to small business.

· Mandatory Environmental Reporting. Environmental reporting mechanisms such as the Toxics Release Inventory (TRI) provide data on hazardous substances to government and the public. These mechanisms also form the basis for measuring P2 progress statewide. Research questions focus on how to streamline and improve these reporting mechanisms, in order to lighten the reporting burden and provide more useful data.

· Chemical Priorities. It is important to prioritize chemical hazards in order to target regulatory efforts, research funds and voluntary programs. Research programs focus on how to determine the most serious chemical threats and how to focus resources on combating them.

· Progress Measurement. It is essential to measure P2 success in order to motivate continuing P2 efforts at the state, sectoral, and company levels. Research issues include the appropriate scale and metric for measuring P2 success, and how to measure environmental quality in general.
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PREFACE

Michigan industries have achieved substantial progress in moving from end-of-pipe pollution control to upstream pollution prevention (P2). Key sectors such as metal finishing, metal fabrication, industrial machinery, chemicals, and printing can point to cost-effective changes—process modifications, product redesign, materials substitution, and improved housekeeping—that eliminate pollution at the source. 

Yet many opportunities remain. With proven P2 technologies in hand, the challenge is to reshape regulatory procedures and corporate environmental management systems to fully tap this rich reservoir of opportunities. With appropriate regulatory and management innovations, Michigan’s historical place as a leader among industrial states may be extended to corporate environmental excellence.

In response to this challenge, the Michigan Great Lakes Protection Fund (MGLPF) is pausing to take stock of its P2 research priorities through a project entitled “Frontiers in Pollution Prevention.” MGLPF believes that the next wave of industrial P2 will be accelerated through private and public initiatives that help make P2 integral, and profitable, in short- and long-term business decisions. Multiple stakeholder groups—government policy and regulatory bodies, large and small businesses, citizen and environmental groups, academic institutions, labor organizations, and foundations—are helping the Fund systematically assess where it should channel its resources to most effectively catalyze change.

To support the deliberations of these stakeholder groups, the six Issue Papers in this volume address key areas for innovation that can help move Michigan industry to the next level of P2 performance. Their purpose is to provide a succinct overview of each issue and to stimulate discussion within and across stakeholder groups. Each paper defines the issue; provides examples of innovation at the facility, corporate, and state level; and suggests potential research directions. Issue papers address these topic areas:

· Facility planning. Approaches to the analysis of materials and processes to identify where and how pollution is generated and how it can be prevented at the source

· Pollution prevention tools. Innovative accounting methods to equip managers to systematically evaluate resource requirements, environmental impacts, and the internal and external costs associated with their production methods

· Organizational issues. Organizational strategies that both promote and sustain P2 practices in a firm

· Regulatory instruments. Regulatory innovations related to permitting, enforcement, and rulemaking to remove barriers and create incentives for P2

· Economic incentives. Taxes on chemical emissions, use, and disposal; deposit-refund systems; marketable permits; and other instruments that send business decision-makers the right price signals to ensure socially desirable levels of P2 consistent with the principles of environmental stewardship

· Progress Measurement. Indicators at the facility, corporate, sector, and state level that enable managers and policy makers to track P2 progress on a consistent and rigorous basis

The following staff at Tellus Institute contributed to the preparation of these Issue Papers: Allen White, Ph.D., Project Manager; Julia Brody, Ph.D.; Dmitri Cavander; Angela Dierks; David Miller; and Tom Votta. 

The authors gratefully acknowledge the valuable comments from staff of the Michigan Department of Environmental Quality, Environmental Assistance Division (DEQ-EAD): Wendy Fitzner, Project Manager; Marcia Horan; Robert Jackson; Carrie Monosmith; and Karl Zollner. We are also grateful to G. Tracy Mehan III, Director, and Mark Coscarelli of MGLPF for their continuing assistance to this project.
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Facility Planning

Michigan has long been a center of U.S. industrial activity. While this industrial activity is a vital source of economic opportunity, it also has been a contributor to degradation of the Great Lakes ecosystem. Significant efforts to reduce industrial pollution are occurring; however, the Toxics Release Inventory (TRI), an EPA database of the release and transfer of toxic chemicals by manufacturers, reveals much room for improvement. In 1992, Michigan was ranked as the 11th highest contributor of toxic chemical releases to the environment and as the 8th highest contributor of both transfers and releases among all U.S. states.
 Looking at both past and future trends, shown in Table 1, Michigan appears to be increasing its waste generation at rates well above the rest of the nation.

	Table 1. Comparison of Michigan and U.S. Production-related Waste Totals


	
	U.S.
	Michigan

	Reported Change 1991 to 1992
	3%
	12%

	Projected Change 1992 to 1994
	0.3%
	10%


What explains this trend? Various factors affect waste generation, including changes in total product output and product mix, as well as waste reduction initiatives. An examination of Michigan employment data for manufacturers—a rough proxy for industrial output—shows Michigan employment increased 0.2% from 1991 to 1992 and 5.3% from 1992 to 1994.
 Thus, Michigan’s reported increase in TRI waste from 1991 to 1992 cannot be explained by increased production alone, since waste grew by 12% and employment by only 0.2%.

These data suggest that many Michigan companies fail to fully tap pollution prevention (P2) opportunities and have yet to integrate P2 into the fabric of business decision-making. Facility planning is one tool that links P2 with established business practices.

Can Facility Planning Make a Difference?

P2 approaches are, by nature, diverse and upstream, and do not fit comfortably within a single business function, such as Environmental, Health, and Safety. The failure of firms to invest in P2 on an ongoing basis, despite many potential internal benefits, suggests that requisite management tools currently are not in place. 

Facility planning is one tool to fill this gap. It refers to a structured approach in which a firm improves its knowledge about business operations, collects relevant environmental and financial data, and thinks creatively about new P2 opportunities for process redesign, product reformulation, material substitution, and other upstream improvements. Its potential is twofold: 1) enhancing environmental quality and 2) improving the efficiency of business operations. Facility planning helps illuminate exactly how materials move into, through, and off the production site as depicted in Figure 1. It is a seemingly essential but typically neglected aspect of sound environmental—and business—management. In its best form, the facility planning process provides a “time-out” that allows firms to step back and evaluate why and how a facility uses material inputs. Without this information, managers are forced to make decisions “in the dark.” In today’s marketplace, these opportunities may mean the difference between leadership and laggard firms.

Figure 1. Material Flows Through a Manufacturing Facility




An overview of typical program elements, and the experiences of four states engaged in facility planning illustrates how facility planning can integrate P2 into established business practices.

What Are the Elements of a State Facility Planning Program?

The failure of businesses to develop facility plans on their own may be the result of the lack of economic resources, management tools, training, or motivation. State facility planning programs can help address these needs.

As of 1993, facility planning was mandatory in 14 out of the 26 states that had enacted toxics use reduction (TUR)
 or P2 laws.
 In lieu of regulatory programs, other states have developed voluntary planning programs with the same goal in mind—to spur the adoption of P2 practices. While each program varies, all comprise some combination of the elements listed in Box 1.

	Box 1. Elements of the Planning Process

1. Develop a team to provide a breadth of insight (e.g., include accountants, engineers, and environmental staff)

2. Develop an awareness of business operations

3. Quantify the use of chemicals at the facility

4. Estimate costs associated with using or generating hazardous substances

5. Identify P2 opportunities


Thus, all programs in some fashion mandate or recommend the collection of relevant data to improve P2 decision-making. The actual decision-making about which P2 improvements to implement, however, is left to the manager’s discretion.

In addition to the elements of the facility planning process, certain additional features define each state program:

· Regulatory status: Is it voluntary or mandatory?

· Level of information required: Does it require facility- or process-level information?

· Level of guidance provided: Is there a training component or a guidance document?

One of the first decisions for state policy-makers is whether a program will be mandatory or voluntary. Voluntary programs, typically characterized by less stringent guidelines and less detailed information requirements, may attract the already-converted companies, that is, those that recognize the benefits of P2. These same programs, however, may be limited in their ability to attract the attention of companies unaware of the potential benefits of P2. On the other hand, mandatory programs may face resistance from businesses that believe regulation limits their competitiveness by diverting resources from what they perceive as more profitable activities, such as plant expansion and new product development.

A second key decision for policy-makers is how much information to require for a facility plan. The level of information affects the cost of the planning process as well as the plan’s ability to identify P2 opportunities. Since P2 opportunities exist largely within industrial processes (as opposed to end-of-pipe for pollution control opportunities), process-level knowledge is indispensable to effective P2 assessment. The challenge for state programs, lies in finding a balance between detail and cost, keeping in mind the ultimate goal of encouraging P2 practices.

A third key decision for policy-makers concerns the level of guidance they provide throughout the planning process. Because facility planning is not widely used as a management tool by firms, a state program may need to train firms to plan effectively. Given that the goal is to sustain ongoing planning, states that allocate resources to training and outreach may be able to develop the capabilities and commitment within firms that will meet a firm’s present and future planning needs. The challenge for state agencies limited by scarce resources is to develop efficient technical assistance that will sustain such practices.

States have resolved these three issues in various ways. Their experience provides Michigan policy-makers with valuable insights into possible research directions to support future policy initiatives in the area of facility planning.

What is the Experience in Other States?

Four states provide a cross-section of facility planning initiatives: Louisiana, Oregon, Massachusetts, and New Jersey.

Louisiana’s Environmental Leadership Pollution Prevention Program

Louisiana’s program demonstrates a “bare bones” approach to facility planning through minimal requirements and guidance. Louisiana’s Waste Reduction Law required businesses to report on their history of waste reduction efforts and provide prospective short-term plans for waste reduction. However, this law was a one-time requirement that did not authorize ongoing facility planning. In response, Louisiana’s Department of Environmental Quality (DEQ) in collaboration with industry trade associations, is developing a voluntary Environmental Leadership Pollution Prevention Program to encourage companies to commit to waste minimization and environmental quality. The Louisiana DEQ expects 100 firms to participate within the next year.

Participating facilities submit reduction plans for selected waste streams and plans for measuring their progress. The guidelines are very flexible and terms for participation are limited. To encourage participation, several incentives exist: a certificate of participation, involvement in a Leadership Council, and eligibility for statewide environmental excellence awards. The program does not provide guidance on how to engage in a planning process via a guidebook or other means.

Oregon’s Toxics Use Reduction and Hazardous Waste Reduction Act Program

In 1991, Oregon became the first state to implement a facility planning law. The law was developed by a coalition of industry, environmental and citizen groups, and regulators and passed unanimously in the legislature. The planning process includes these elements: a written management policy statement, numeric reduction goals for certain toxic substances, analysis of waste streams and development of a cost accounting system, identification of reduction opportunities and implementation schedule, an employee awareness and training program, and a plan for integrating the planning process into management systems. 

The program has been highly effective, especially with large firms of which 98% complied with the regulation. Collaborative efforts and support from stakeholders during implementation were the keys to the program’s success. In fact, active participation of trade associations and industry members enabled the program to be effective despite limited staff resources at the state level. For example, as the reporting deadline approached, trade associations took it upon themselves to urge their members to submit plans on time. Stakeholder enthusiasm surprised federal auditors in 1992. The program was less effective with small businesses—only 37% of them complied during the first reporting period. In response, Oregon is exploring ways to both enhance the quality of their assistance to smaller firms and increase the flexibility of the regulations. Oregon’s experience emphasizes the importance of stakeholder involvement in, and ownership of, program design.

Massachusetts’ Toxic Use Reduction (TUR) Planning Process

TUR planning is mandated in Massachusetts by the TUR Act with the goal of stimulating P2. This comprehensive planning process includes all of the planning elements in Box 1 and requires significant process-level detail throughout the planning process. What makes this program unique is a TUR training component and certification program. Under the Act, all TUR plans must be prepared by a certified planner who has either demonstrated a minimum of two years of TUR planning or completed a special course developed by the state. The planning curriculum emphasizes the institutional, technical, and financial skills needed to ensure high quality TUR planning. The certification process meets current and future needs for TUR planning by fostering statewide skills in this area that can be applied both inside and outside the formal planning process. Massachusetts recognizes the need for performance-base measures and have taken the first step through industry-specific measurement of TUR
. Massachusetts’ experience emphasizes the importance of formal training to guide the planning process.

New Jersey’s Industrial Pollution Prevention Planning Program

Figure 2. Data Collected In New Jersey’s Facility Planning Process




Under New Jersey’s P2 Act, facilities are required to develop plans that identify and evaluate P2 business opportunities, using all of the planning elements. The planning program provides a framework aimed at guiding facilities toward cost-effective P2 while leaving the final improvement choices to the discretion of the firm. Through the planning process, businesses collect detailed data on processes and sources of waste (or “non-product output”) within these processes to assist in identifying improved practices. Required data elements go well beyond TRI to include all stages of chemical throughput, shown in Figure 2. In addition to data on the quantity of chemicals moving through each process, businesses develop financial data on the current costs of using and generating hazardous substances and assess the economic return of the P2 opportunities. In this way, environmental and cost considerations are explicitly linked. New Jersey provides substantial guidance throughout the planning process with an in-depth guidebook that includes a case study and some technical assistance.

Initial evaluations of the planning process, with which 90% of facilities are in compliance, assess confidentiality concerns, development of new skills through the planning process, and costs/benefits.
 Although businesses expressed concern about confidentiality during program development, only ten of the 400 facilities classified their plan summaries as containing confidential information. In-depth reviews of 30 facilities provides insight into the impact of facility planning, showing that it motivated firms to take a more detailed look at their processes. Eighty percent identified opportunities for reducing their costs, although only half could quantify their savings. Another eighty percent thought that the planning process was worthwhile. Staff at one facility claimed that although they believed the level of detail required in the planning process was excessive, it forced them to perform a much-needed facility audit. An initial evaluation of costs and benefits shows that for every dollar spent planning, facilities project savings of approximately $7. New Jersey’s experience reveals the potential benefits of facility planning to the firm when facility planning is coupled with successful guidance, a clear planning framework, and linkage of materials throughput with cost accounting information.

Future Research Directions?
Facility planning paves the way for integrating P2 into business decision-making by providing a structure in which to identify, evaluate, and implement cost-effective P2 practices. Through this process, businesses learn and apply a valuable management tool that allows a closer look at their operations and make more informed decisions. To develop a workable, cost-effective facility planning program, a number of research questions may warrant the attention of the Michigan Great Lakes Protection Fund:

· How effective has facility planning been in terms of reducing pollution and cutting costs?

· What level of detail is required to stimulate P2 without incurring unreasonable costs?

· How much technical assistance is needed to motivate high quality planning?

· What is the right balance between voluntary and mandatory facility planning elements?
Notes

Pollution Prevention Tools

What Are Pollution Prevention Tools?

Waste in a manufacturing process points to resource inefficiencies. Inefficiencies often represent opportunities for cost savings, so projects that invest resources to reduce pollution at the source can simultaneously protect the environment, save money, and help Michigan reach its environmental quality objectives. Pollution prevention (P2) tools enable managers to identify such opportunities.

How do P2 tools help firms identify and implement alternatives that will both prevent pollution and meet the firm’s profitability requirements? They provide a means to see how materials move through the production chain, generate wastes, and create costs, revealing to managers resource inefficiencies and hidden costs. They support better decision-making by providing new ways to think about the use of, and pollution created by, current and alternative products and processes.

Why might a firm need such tools? The answer lies in the complexity of most any manufacturing system. When firms seek P2 opportunities through upstream product redesign, reformulation, and materials substitution strategies, multiple and often unanticipated changes throughout the manufacturing process may occur. When a broader life-cycle perspective is adopted, these changes often extend upstream beyond the “gates” of the facility to parts suppliers, chemical suppliers, energy suppliers, and extractive industries, as well as downstream to product consumers and firms that handle production wastes and recyclable products. These ripple effects, in turn, have direct and indirect cost and environmental consequences that, absent a rigorous materials, energy, and cost tracking and reporting system, may go unnoticed by managers. The further upstream a proposed change, the more complex are the materials and cost consequences, and the greater the need for tools that make the consequences transparent to managers.

Decision-support tools serve two critical functions: (1) they provide information on the environmental impacts of processes and products, enabling industry to incorporate environmental criteria in product/process design; and (2) they provide a vehicle for accounting for the true costs and benefits of (a) current and (b) alternative P2 practices.

Why are Tools relevant to advancing industrial P2 in Michigan?

Michigan’s P2 efforts to date are substantial. The state shows an annual increase in P2 activities from 1991 to 1993 (based on the percentage of Michigan facilities reporting source reduction activities on their Toxics Release Inventory form). Even more impressive, a higher percent of Michigan facilities (35%) reported a source reduction (or P2) activity in 1993 than facilities in New Jersey (29%), a state widely recognized for its aggressive P2 policy and planning activities. However, the relatively high levels of toxic releases in Michigan, and their upward trend, indicates that much work remains. Many of the largest Michigan industries—automotive, industrial machinery and equipment, fabricated metal products, and chemical and allied products—are also industries that stand to benefit the most from assessing the value of P2 alternatives. Advances will depend, in part, on the use of decision-support tools that enable managers to make the business case for investment in P2 practices and technologies. 

Using Decision-Support Tools

The following section describes five such tools and illustrates each one with an application at a particular firm. We then look at implementation issues for each tool, focusing on how firms may incorporate various tools into their routine business practices. The first three of these tools provide information on the environmental impacts of processes and products, the prerequisite for incorporating environmental criteria into product/process design. Two others provide innovative environmental accounting techniques to assist firms in calculating the true costs and benefits of P2. Box 1 summarizes the five tools. 

Materials Accounting

Materials Accounting (MA) refers to the tracking of the inputs and outputs of each separate material within a manufacturing facility or firm.
 It is based on the simple idea that every material entering a facility is ultimately embodied in the product; transformed, released, or transferred as a waste; or retained and returned to inventory. By looking at specific material inputs and losses associated with each step in a process, materials accounting pinpoints where, how much, and what type of resource inefficiency (or non-product output) exists in the production process. 

Understanding these material flows is a prerequisite to proper application of other P2 decision-support tools. For example, the MA process is the foundation for identifying environmental costs, a key element of the financial analysis. MA also serves as a screening device to avoid unnecessary expenditures of staff resources on estimating environmental costs that are relatively insignificant. And MA plays a similarly important role in life-cycle analyses (described below).

Case Study

Polaroid Corporation used MA to reduce toxic use and waste generation, escape the regulatory “treadmill,” and strengthen the company’s relationship with its stakeholders. Beginning in the late 1980’s, Polaroid instituted a centralized data base to track nearly all the materials used by the company.
 The company-wide MA project, called the Environmental Accounting and Reporting System (EARS), categorizes materials on the basis of toxicity, assigning each to one of five categories depending on its potential environmental harm. Use, waste, and by-products are measured for each material per unit of production, thus nor​malizing the data. 

The EARS pro​gram serves a number of purposes. It enables those in operating divi​sions to predict the environmental impact of new chemicals, opens up communication on environ​mental issues among divisions, and provides a means of evaluating and rewarding the environ​mental per​formance of division managers and employees. The success of the pro​gram is evidenced by substantial reductions in chemical use and waste, increased em​ployee awareness of waste gen​eration associ​ated with a given process, and an en​hanced capacity to minimize or eliminate waste.

Box 1. P2 Decision-Support Tools

Materials Accounting (MA) refers to the tracking, analysis, and reporting of the inputs and outputs of each separate mate​rial within the “gates” of a manufacturing firm. MA is often the starting point for the use of other decision-support tools described below.

Life Cycle Assessment (LCA) looks at the environmental im​pacts of a product through its entire life cycle, including those upstream and downstream activities for which the firm is not directly responsible. Impacts can be both quantitatively and qualitatively assessed.

Life Cycle Design and Re-Design (LCD) is the application of LCA to product design and redesign decisions.

Total Cost Assessment (TCA) is the application of environ​mental cost accounting to capital budgeting decisions. It refers to long-term, comprehensive analyses of the internal costs and savings of P2 and other environmental projects. It encom​passes only those costs for which the firm is responsible. Besides capital budgeting, TCA may also assist in business decisions such as product pricing, product mix and retention, and designing rewards and incentives.

Life-Cycle Costing (LCC) is an application of environmental cost accounting that encompasses internal costs plus external (social) costs incurred by a product, material, or process over all stages of its life-cycle. It may form part of an LCA or LCD, but also may be used for other business decisions such as product pricing, product mix and retention, and designing rewards and incentives.

Life-Cycle Assessment and Life-Cycle Design

Life-cycle assessment (LCA) is an approach to assessing the environmental impacts of a product or material through its entire life cycle, including those upstream and downstream activities for which the firm is not directly responsible.
 The “life cycle” of a product includes the extraction of raw materials; the processing, manufacturing, and fabrication of the product; the transportation or distribution of intermediate inputs and of the product to the consumer; the use of the product by the consumer; and the disposal or recovery of the product after its useful life.

 Life-cycle design (LCD) is the application of LCA to product design and redesign decisions. LCD resembles LCA in its use of a life-cycle framework, but focuses attention on the life-cycle of a product/process before it reaches the manufacture or utilization stage, respectively. The premise is that by incorporating LCA into design and redesign, a firm is better equipped to make product and process decisions that reflect the true impacts. To operationalize the concept of product stewardship, a firm’s analysis of a product or material’s effects on the environment must include an assessment of effects at every stage of the life cycle of the product. 

The Society of Environmental Toxicology and Chemistry (SETAC), the body most active in LCA methodology development, defines four elements of LCA (Figure 1): defining goals of the LCA; taking inventory of the resource and energy use and environmental releases associated with each stage of production; performing an impacts assessment including both human health and ecological outcomes, and, if so desired, assigning dollar values to (i.e., monetizing) impacts or otherwise standardizing across disparate impacts; and identifying improvements that can be made to the current system.
 While both LCA and LCD include taking inventory (often using MA techniques) and analyzing impacts, LCDs tend to focus on improvement analysis, a stage often not given much attention in a typical LCA.

LCD and LCA can be helpful for companies in two ways: 1) for comparing the natural resource and environmental effects of two separate products, such as paper versus Styrofoam cups; and 2) for identifying opportunities for environmental improvement for a single product “chain”, i.e., where in the life cycle the greatest impact on the environment occurs. 

Case Study

The Ford Motor Company (Ford) is using LCD to incorporate an understanding of full life-cycle impacts directly into their design process.
 Ford uses a method developed by the National Pollution Prevention Center in Ann Arbor that evaluates the design of a product or process using legal, cultural, cost, product performance, and environmental criteria.
 Their project compares the relative impacts of manufacturing an engine part, the intake manifold, using aluminum versus using a nylon, glass, and metal composite. The evaluation revealed a major data deficiency: Component manufacturing data is generally not available, because suppliers either consider it confidential information or too time-consuming to collect. The project team currently is developing valuation methodologies to aid their final design decision-making process and is developing a “design for the environment” training course for process and product designers.

Total Cost Assessment

From a firm’s perspective, one of the fundamental hurdles to adopting P2 technologies is the belief that P2 investments are not competitive with alternative uses of capital to expand markets or increase profits. While not every P2 investment is profitable for a firm, current financial evaluation methods often bias decisions against P2 investments by using incomplete, inaccurate, or misallocated costs of current versus alternative processes.
 In addition, firms tend to place P2 projects in the category of “profit-sustaining” or “must-do” compliance investments. This stands in contrast to “profit-adding” (including cost reduction) projects and market-expansion projects that invariably are higher management priorities to support corporate growth. However, because P2 investments tend to be upstream and focus on product/process redesign and materials substitution, they often produce subtle, long-term, and often unanticipated cost savings and revenue streams.




Source: Society of Environmental Toxicology and Chemistry, 1993. Guidelines for Life-Cycle Assessment: A “Code of Practice.”
Total Cost Assessment (TCA) is a capital budgeting tool to help reveal the true costs of business-as-usual versus P2 and other environmental projects. It aims to quantify, properly allocate, and provide long-term analyses of all internal costs, both conventional and less tangible or indirect, in the financial evaluation of P2 projects. Specifically, TCA helps to overcome biases by 1) compiling a comprehensive cost/benefit inventory, 2) assigning costs directly to products/processes rather than lumping them into overhead accounts, 3) applying profitability indicators that take into account the time value of money, and 4) incorporating sufficiently long time horizons to capture out-year costs, savings, and revenue streams.
 Figure 2 illustrates the relationship between conventional company costs versus external costs that may be incorporated into a project financial evaluation.

Case Studies

The General Motors Corporation (GM) used TCA to determine the cost-effectiveness of switching from liquid and solvent-based coatings to less-polluting powder coatings for painting automobile bodies.
 Their initial analysis showed that a powder coating system would be 5-10 percent more expensive to install. But after incorporating less tangible costs such as the expensive abatement equipment required for liquid coatings, GM determined that powder coating both cost less and reduced pollution. In another application, a firm in the automotive industry used an expanded cost inventory to include (1) monetized liability costs and (2) costs of possible plant shutdowns owing to future PCB leaks, spills, and fires. Inclusion of these costs justified an accelerated corporate-wide PCB phase-out program.




Source: Tellus Institute, 1995.

Life Cycle Costing

Life-cycle costing (LCC) is an approach to capital budgeting and product design that encompasses all internal costs plus external (social) costs incurred by a product, material, or process over all stages of its life-cycle. LCC can be a powerful decision-making tool by helping to identify and reveal the complex cost implications of product or process choices.

The key distinction between TCA and LCC is LCC’s inclusion of external costs (Figure 2). External costs are beyond the realm of TCA because they are not borne directly by the company but, instead, by product consumers, product distributors, facility neighbors, or other third parties, so they do not enter the company’s decision-making calculus. External costs include natural resource depletion, energy use, human health impacts, ecological impacts, building/infrastructure impacts, crop impacts, wetlands impacts, habitat loss, biodiversity loss, and climate change. Inclusion of these costs recognizes the consequences that manufacturing a particular product has for society and the environment as a whole.
 Thus, LCC is integral to the principle of product stewardship.

LCC often plays a role in the impact analysis stage of LCA. Not all impact analyses are quantitative; and LCA impact studies that do not monetize impacts certainly have value. Costing life-cycle impacts through LCC methods helps to realize the full potential of LCA as a decision-support tool. The reason is straightforward: Inventory and impact studies are most useful to industry when they are translated into a metric that business managers understand—dollars and cents.

Case Study

LCC can be used to help the decision-making process on several levels. For example, it can help a firm choose what chemical to use in a particular product or process, or whether to abandon the product or process altogether in favor of an alternative with lower life-cycle costs. An electric utility’s choice about how to treat wood utility poles with preservatives, although not a complete LCC, provides an example of how LCC thinking can be applied as a decision-support tool on each of these levels.
 The electric utility company in this example traditionally treated their wood utility poles with creosote, but began considering an alternative (chromated-copper arsenate, or CCA) when prices began to rise for creosote. 

Using LCC, the utility found that CCA-treated poles offered several cost advantages. Transportation costs were higher because the suppliers were farther away, and, because CCA-treated poles are a harder wood, they are harder for workers to climb, leading to increased worker safety training costs. The utility also analyzed a third option: It can abandon additional purchase of wood poles altogether and instead purchase steel poles. Studies found that steel poles are easier to transport due to their lower weight, and they last 50 years as opposed to 20 or 25 for CCA-treated poles. They contain no toxic materials, so they minimize impacts on the environment, and disposal costs are about half the costs for disposing of treated wood. In addition, steel poles have greater spanning capabilities, thus reducing the number of poles needed per length on a given utility line. On the other hand, safety is more of an issue, because motor vehicle passengers may sustain more serious injuries in collisions with steel poles, which are less apt to absorb the shock of impact than are wood poles. Thinking about such external costs, as well as those internal to the firm, can help guide management decisions to balance and perhaps merge the least-cost and socially and environmentally soundest option.

What Is the Experience Elsewhere?

Examples of businesses using P2 decision-support tools are abundant. EPA and certain states also play a role in encouraging the dissemination and use of P2 tools. To date, several states have promoted variations on MA and TCA through either mandates or guidance documents. LCC, LCA, and LCD have not yet been incorporated into regulations or voluntary programs in the same way; states and firms are more comfortable with tools that can be applied to activities for which the firm is directly accountable rather than tools that incorporate external, or societal, impacts. 

Massachusetts and New Jersey use MA as an alternative regulatory tool for encouraging chemical use reduction. The state of Washington also requires large toxic emitters to submit P2 plans that include an analysis of current hazardous substance use and waste generation. In Oregon, a toxics use reduction law requires that large-quantity toxic users and large-quantity hazardous waste generators submit facility plans containing an analysis of toxics use and hazardous waste streams. While there are differences in the approaches, all are based on the same premise: By asking industry to monitor and report on its chemical inputs and outputs, opportunities for P2 will become more evident. P2 activities will thus occur voluntarily. In addition, the MA process enables a state to monitor progress in toxics use reduction over time by facility, sector, region, size of firm, or other variables.

In addition, several states—including Washington, New Jersey, Massachusetts, Oregon, and Maine—encourage the use of TCA by asking or requiring firms to consider the total costs of waste-generating manufacturing processes. Washington uses an abbreviated form of TCA. It requires large-quantity toxic users and large-quantity hazardous waste generators to identify P2 opportunities in their facility planning, and to include an economic analysis of an identified P2 opportunity as part of their evaluation. This consists of “identifying costs and benefits realized from implementing selected opportunities to the extent reasonably possible,”
 as well as accounting for liability, compliance, and oversight costs. Oregon requires firms to submit plans that include toxic substance, hazardous waste storage/treatment/disposal, environmental liability, and compliance costs, and provides guidelines on how to include additional less tangible and hidden costs. 

As one of the leaders in promoting TCA, New Jersey requires that reporting facilities complete a “comprehensive financial analysis” as part of their P2 plan, including process-level costs such as storage and handling, treatment, permit fees, liability insurance, and transportation.
 Its Pollution Prevention Planning guidebook details and recommends a comprehensive TCA in an Appendix. While the cost list required by New Jersey, like Washington’s and Oregon’s, is not a complete list of conventional plus less tangible and hidden or indirect costs (and hence not a full TCA), it begins to address the need for a more complete accounting system, and provides a foundation for a more comprehensive list for firms interested in an expanded inventory.

Implementation Issues

Several barriers currently exist to implementing P2 tools. For MA and TCA, the start-up costs can be high, and data both within and outside the firm or facility are often diffuse, overly generic, non-comparable, and sometimes outdated. Both LCA and LCC can be data-intensive, and the use of generic data is no substitute for process- and facility-specific information. The lack of a widely-agreed upon impact methodology (for example, how should one quantify the impact of one pollutant versus another?) also is a hurdle. This is particularly problematic for LCCs, due to the inherent difficulty in placing a specific dollar value on environmental and social costs.

Other challenges are tied to organizational obstacles. Firms interested in using TCA may find resistance on the part of accounting and financial staff to deal quantitatively with contingent costs. Furthermore, managers may resist absorbing new costs in their facilities, divisions, or product lines, especially when these costs are significant enough to substantially diminish or negate the profitability of an existing product line. LCAs thus far have had relatively high implementation costs, relatively poor data quality and quantity, and potentially significant time requirements.

In general, then, implementing P2 tools often may have relatively high start-up costs and personnel requirements, and may be met with resistance from those skeptical of change. Large business typically may have an easier time designating personnel and funding to integrate new tools than does small business which likely will find the data requirements of LCA, LCD, and LCC daunting. On the other hand, small business may find TCA and MA more manageable than larger firms, where the manufacturing complexities and multiple processes make it more difficult, though no less valuable, to track material inputs and outputs.

Finally, incorporating P2 tools and P2 efforts into regular business operations need not happen overnight. While some fear that the process of incorporating new tools may disrupt or undermine the existing systems, experience has shown that gradually implementing the tools, with a period of transition and incremental changes, can demonstrate real value to business decision-making.

Potential Research Directions

· What are current levels of use of P2 tools among Michigan firms, and what benefits and limitations do firms perceive in adopting such tools?

· How can existing P2 tools be refined or streamlined to best serve business in general? Are there alternative or variations to tools that have proved to be worthwhile?

· What is the appropriate set of actions for the Michigan Department of Environmental Quality to accelerate the adoption of P2 tools?

· What training needs would Michigan business or government need to implement the P2 tools?

· What tools are most useful to small business?

· What improvements can be made to tailor existing P2 tools to best fit those Michigan industries—e.g., metal working, auto components manufacturing, chemicals—where the greatest impact can be made?

· LCA, LCD, and LCC aim to capture the external or social costs of a product or process. How should externalities of a product or process be valued to support firms committed to environmental stewardship? How can these externalities be made Michigan-specific?

· What role do P2 tools play for businesses making environmental claims in “green” advertising?

Notes

Organizational Issues

What is the role of organizational issues in P2?

“Organizational issues” are aspects of a firm’s organizational structure that facilitate or impede the adoption of pollution prevention (P2) practices. Every industrial firm responds to environmental regulations and incentives differently. These responses depend upon a number of variables, including executive commitment, the function and authority of environmental officers and staff, and reward systems for employee effort. In large corporations, for example, P2 programs often are initiated by the corporate environment, health & safety (EHS) department. But continued success depends on spreading the P2 message to all of the firm’s other departments and business functions.

General Electric’s (GE) experience highlights the pivotal role of organizational factors in fostering P2 practices in manufacturing firms. At GE’s Aerospace Division the EHS department received executive authorization to train designers and manufacturing engineers to integrate P2 into their work, thus “mainstreaming” the P2 process.
 Four factors enabled GE’s success in this effort: executive commitment to P2, a proactive EHS department with expertise and authority, integration of environmental considerations into the product development process, and effective communication of environmental priorities and policies.

How are organizational issues relevant to Michigan?

The success of any particular P2 project depends on technical feasibility, economic viability, and organizational capacity. In other words, the technology must be proven and available, the project must meet a firm’s economic “hurdle rate,” and the firm must be able to recognize and implement the project by having in place a responsive, focused, and flexible organizational structure that is receptive to P2 initiatives.

The ability of firms to identify and implement projects is, in turn, a central determinant of success for any state P2 initiative. State policy can influence the organizational capacity of firms through voluntary measures such as technical and general assistance and cooperative ventures. The state can also assist firms in working with customers and suppliers to spread P2 throughout the product chain.

What are the key organizational issues within the firm?

Executive commitment and corporate culture

Chief executive officers (CEO’s) are ultimately responsible for corporate performance. CEOs are increasingly realizing that long-run profitability and even survival depend on environmental leadership. Frank Popoff, the CEO of the Dow Chemical Company (Dow), advises that “success truly belongs… to those companies that not only comply with environmental standards, whether mandated or self-imposed, but do it more efficiently and effectively than others… such companies will always have a competitive advantage.”
 A CEO who emphasizes P2 as a way of doing business will motivate employees and attract positive publicity. But talk is not enough. Top executives must be willing to sponsor organizational changes and commit resources—including their own time—to making P2 part of the corporate structure and culture. 

Dow is one company where top management implemented wholesale change to improve environmental performance. Overcoming a troubled past, Dow reorganized in the 1980’s around the concept of sustainable development, so the company is now recognized as one of industry’s environmental leaders.
 Central to these efforts is top management’s conviction that “environmental improvement and economic growth are interdependent,” driving concern for the environment to become an integral part of Dow’s corporate culture.
 Employees are expected to uphold the image that Dow has carefully cultivated.

Dow needed to completely revamp its corporate culture, but for other companies the existing corporate culture may already be appropriate for P2. At S.C. Johnson Wax, a family-owned company, corporate culture centers around “family values.” In 1990, key corporate and regional executives decided to formally adapt the family values approach to P2. Employees from all aspects of the business were included in the planning process to achieve consensus throughout the company. External stakeholders such as customers, suppliers, environmental groups, and government leaders were invited to participate.

Other companies have also leveraged their historical strengths for P2. For example, Pratt & Whitney (a division of United Technologies Corporation) through its tradition of engineering prowess and DuPont through its scrupulous concern for safety, have built P2 into their organizations.

In small companies, the importance of the CEO is magnified because he or she interacts with workers on a daily basis. A proactive, environmentally-minded CEO can drive culture toward P2 very quickly in a small firm.

The Environment, Health & Safety (EHS) Department

In large companies, a centralized EHS department is the guiding hand that sets corporate-wide environmental policy and ensures consistency and progress in its implementation. However, shared responsibility between EHS and other departments is inevitable for several reasons. First, environmental impacts and P2 opportunities are closely tied to business functions outside the direct authority of EHS. Second, as regulations grow more complex, liability looms larger, and the public demands better performance and more information disclosure, the demands on EHS expertise can easily outstrip EHS resources.
 Finally, local citizen groups are concerned about the environmental performance of individual facilities, so these stakeholder relationships should be based at the facility level.

As a result, P2 success depends on the ability of facility staff to take substantial responsibility for P2, compliance, and Design for Environment (DfE), while referring to corporate EHS professionals for information and guidance. The corporate EHS staff, then, is best positioned to provide consultative services to operational staff, standardized tools for environmental reporting and auditing, aid to corporate and divisional executives in strategic planning, and coordination for environmental audits and technology transfer among facilities. 

To be effective, the senior EHS office must have the ear of the CEO and board of directors and the authority to manage internal environmental campaigns and external communications with the public. For this reason, the senior EHS professional should not be the General Counsel or selected from the General Counsel’s staff.
 The historical focus of the General Counsel has been on compliance and short-term liability avoidance—important but essentially reactive issues that have little to do with integrating environmental concerns into strategic decision-making. The EHS department head should instead have an understanding of production processes, the competitive environment, and long-term environmental issues, and be able to communicate that understanding to operational staff. The EHS department should also work with the finance department to properly assign environmental costs, evaluate potential investments, and review facility plans.

In addition to the corporate EHS office, each facility should have its own EHS staff to handle complex compliance issues, ongoing audits, and review of smaller investments, and to facilitate the implementation of corporate environmental campaigns. However, P2 ultimately depends as much on production, design, accounting, and other staff as it does on the EHS Department. Consequently, the single most important task of EHS departments at both the corporate and facility levels is to act as a catalyst for P2 activity among non-EHS staff.

Total Quality Environmental Management (TQEM)

One way to facilitate P2 activity among staff is through Total Quality Environmental Management (TQEM). TQEM is an outgrowth of Total Quality Management (TQM), a new business model that is both popular and well-respected in the corporate world. TQM focuses on maximizing customer satisfaction—instead of maximizing shareholder value—as the paramount objective of the firm. TQM is premised on the idea that customer satisfaction will provide stable growth that will indirectly maximize shareholder value over the long term.
 TQM also redefines relationships within a firm: the entire production chain is seen as a series of supplier-customer relationships. Each production group must provide a quality product to the next so that the final product is of high quality.

TQEM expands the definition of “customer” outside the firm to include host communities, environmental advocates, and regulators—any party that is, or could potentially be, involved in some relationship with the firm. TQEM is based on the assumption that open and constructive relationships with all stakeholders will contribute to continued business success. It interweaves business and environmental objectives into a single vision.

TQEM applies the ideas of TQM to the elimination of waste. Multi-disciplinary teams combine the technical knowledge of engineers, the contextual knowledge of line operators, and the environmental knowledge of EHS staff to attack waste deep within the manufacturing process.
 With concrete measures of P2 progress, employees can see the effects of their efforts. (Progress measurement is covered in detail in the companion Issue Paper #6.) TQEM takes some of the responsibility for P2 out of the hands of the EHS staff, and makes it the responsibility of every employee.

For example, business and environmental management are closely linked at The Xerox Corporation (Xerox), where TQM and TQEM are two aspects of the same program. Management adopted the twin goals of zero defects and zero waste, and applied to both the continuous improvement techniques of teamwork, participatory management, and achievement awards. Xerox also pushes TQM upstream into the design process, where customer concerns over longevity, ease of repair, and ultimate disposal are taken into account. Upstream TQEM—often termed Design for Environment (DfE)—additionally accounts for the environmental concerns of other stakeholders. Through DfE, engineers seek to design a product that involves minimal waste throughout its life cycle of production, use, and disposal. Non-hazardous materials are substituted for hazardous ones, dangerous processes are avoided, and the product is built to be easily disassembled for reuse and recycling at the end of its useful life. Through TQEM and DfE, Xerox built itself into one of the most respected environmental leaders in industry.

Incorporating P2 concerns into the design process has the potential for large cost savings if hazardous wastes can be avoided altogether instead of dealt with post-process, but the task is organizationally and socially difficult. Pratt & Whitney has developed an innovative system for driving environmental concerns into the design process. First, all engineers were given general instruction in teamwork and environmental issues and special training in substituting for hazardous substances and processes. Then an elaborate network of multi-disciplinary design teams was set up, from conceptual teams that work with customers to define product performance goals, to specialized teams that work with the manufacturing divisions to design and continually improve individual parts. P2 is explicitly included among the parameters of importance; it is backed up by the requirements of the standard-setting teams, which have been directed by senior management to phase out hazards like chlorinated solvents, cadmium, mercury, and volatile organic compounds (VOCs). All of the teams are informed by the Environmental Design Team, which provides updated environmental information to the fingertips of every engineer via the computer network.

Capital budgeting

The TQEM process can be effective at preventing pollution, but for progress to continue it must be backed up by a capital budgeting process that supports environmental projects and screens non-environmental projects for their environmental effects. How capital budgeting is structured—whether projects are compared at the facility, division, or corporate level; who has approval authority; how high are the hurdle rates for the rate of return on projects; whether contingent costs are considered—plays a key role in accelerating or impeding P2 progress.

In large companies, where many projects compete for scarce capital, the capital budgeting process should ensure that environmental projects receive fair consideration and that non-environmental projects incorporate environmental concerns. In small companies, capital budgeting is driven more by personality than by process; managers with authority to approve projects must be aware of the environmental implications of every investment.

At Bristol-Myers Squibb, every capital appropriation request must consider six environmental parameters, including waste, life cycle concerns, and energy consumption, before submission. Further, all projects with potential environmental effects must be reviewed by the facility environmental coordinator.
 DuPont has found that weighting projects not only by their expected profit but also by their degree of risk reduction increases the attractiveness of environmental projects. DuPont also has a separate budgeting process for P2 projects so that they do not get crowded out by other projects—“profitability” is defined as pollution prevented per dollar.

Total Cost Assessment (covered in detail in the companion Issue Paper #2) can help show the true benefits of environmental projects by including long-term waste handling costs, utility costs, labor costs, and other less-tangible costs that are often ignored or miscalculated in the capital budgeting process.
,
 The uncertainty inherent in estimating future environmental costs and benefits can be handled with standard business forecasting tools such as Monte Carlo modeling (computer simulation of multiple scenarios), fuzzy logic forecasting (assigning probability distributions to potential future events), and decision analysis (plotting how future events will affect future decisions).
 Often, simply considering all internal costs will improve the apparent profitability of environmental projects; however, the spirit of satisfying all stakeholders that is at the root of TQEM suggests that costs external to the firm should count as well.

Communication: internal and external

A firm’s creativity and commitment to internal and external communication is a critical ingredient in sustaining P2 programs. Communication helps drive change and helps institutionalize it by revising norms, values, and expectations.

Effective internal communication maintains employee awareness of corporate environmental priorities. Overall direction from executive management helps employees stay mindful of long-term environmental goals as they go about their day-to-day activities. Training and advice from EHS professionals will help workers stay abreast of the issues. And consistent pressure from managers and supervisors will reinforce the message that P2 is part of every employee’s job.

Persistent communication can overcome old practices and prevent backsliding. Colgate-Palmolive’s ENVIROPRIDE program is supported by periodic Green Sheets on environmental topics, ongoing seminars for local management teams, standardized measures of environmental progress for all facilities, multi-lingual videotapes and guide books, the annual ENVIROPRIDE Report, and the company motto: “Making a difference in the world makes a world of business sense.”
 The environmental ethic is a constant topic of concern, and employees are continually reminded of their environmental responsibilities.

Communication with external stakeholders not only builds a positive relationship with the public, but also helps the firm see itself from a fresh perspective. For example, Dow learned from one of its community advisory panels that transportation safety and emergency response programs were a major concern of residents near a chemical plant in Germany.
 McDonalds, working with the Environmental Defense Fund, decided to show its commitment to the environment by switching to less bulky paper wrappers and drastically reducing its packaging waste behind the counter. Focus groups, advisory panels, and surveys at both the local and national levels provide valuable insights and feedback on new approaches to P2. Relationships with stakeholders facilitate learning on both sides: stakeholders learn about the firm’s environmental commitment and the challenges it faces, while the firm learns about public priorities and opportunities for improving its competitive position through P2 achievements

Incentives and rewards

Incentives, defined broadly, include any aspect of the work environment that motivates employees. Strong executive commitment to the environment and effective internal communication both help to define P2 as good work within the firm. More direct incentives will promote management’s P2 goals and objectives more forcefully. Individual performance evaluations and facility-level comparisons can explicitly include environmental performance parameters. At Browning-Ferris Industries (BFI), a waste disposal firm, district managers are graded from 0 to 100 on their environmental performance according to a strictly defined scale. Thirty percent of their salaries is bonus pay dependent on the environmental ratings, according to a sliding scale on which a score below 70 results in no bonus pay at all.
 Other firms simply include environmental performance as one of many parameters, but BFI’s system ensures that no environmental laggard will last long on the job.

Performance reviews may not be appropriate for motivating employees to seek out and exploit larger P2 opportunities, because not every employee will be able to hit a big idea. A formal award program for original P2 ideas, including public recognition, monetary awards, or both can reward and encourage P2 progress and publicize innovative projects. Dow, for example, offers an Environmental Care Award for any individual or team who produces savings of at least $10,000 annually and has a return on investment over 30 percent.
 Chrysler recognizes team efforts to prevent pollution through its CHEER (Chrysler Honors Environmental Excellence with Recognition) program. Nominated projects have included process modifications, plant modifications, and even product modifications. In 1995, two of the three winners were recognized for industry-first product modifications: the Chrysler Technology Center developed 100% post-consumer recycled instrument panel covers, and the Marysville Parts Depot implemented an electrocoating system that is free of lead and chromium and low in VOCs.

Publicity also aids technology transfer. For instance, if a team of employees in one facility discovers that by making certain modifications to a process they can substitute a safe input for a hazardous one, then publicizing their success in the corporate newsletter can spread the technology to similar processes in other facilities.

Finally, including environmental parameters in performance reviews and establishing award programs for P2 successes signal that management is serious about improving environmental performance. By motivating continuous improvement, they can change corporate culture so that P2 is not an add-on, discrete activity, but instead is built into the underlying values of the organization.

What are the special challenges for small firms?

Small firms may not have the resources for a dedicated EHS department, an extensive capital budgeting process, or expensive communications campaigns. They often are not well known even in their own communities, and do not have wide enough recognition to create brand identity based on the environmental friendliness of their products. Additionally, small firms do not have a large margin for error to absorb time lost to learning new techniques. At Syntex, a small chemical firm, consultants found that P2 training was almost impossible to schedule because “something more pressing” always came up.
 Short-term problems can easily dominate a small firm, because long term issues are meaningless if the firm doesn’t make a profit to survive in the short run first.

For P2 to work at a small firm, it has to be painlessly integrated into day-to-day activities. A small firm doesn’t have the leeway to experiment, the time to search extensively for new technologies, or the resources to make more than occasional large investments. But P2 can work if employees are knowledgeable about environmental issues and empowered to attack waste when they see it. Thus executive commitment and constant reinforcement are doubly important. Syntex’s consultants note that monetary rewards can be especially effective in small firms where employees have little opportunity for advancement. One advantage of a small firm is that most employees have an understanding of the overall production process—not just single components—and even the owner is typically involved in day-to-day activities. If business conditions offer some flexibility and owners are proactive, small firms can achieve P2 success.

In chemical-intensive industries, potential savings are large enough that it is often profitable to periodically take time out from regular business activities to focus specifically on P2. The Great Printers Project (GPP), a cooperative effort of the Council of Great Lakes Governors, Printing Industries of America, and the Environmental Defense Fund, recommends that printers—mostly small firms—undergo periodic internal audits to seek out cost-effective P2 opportunities. The investment in time will be significant, but resulting cost-saving investments and avoided compliance violations can justify the effort. Audits also allow printers to communicate environmental progress to customers, neighbors, and regulators.

The GPP also recommends that suppliers work closely with printers to disseminate cleaner technologies. Printers will be able to identify and implement P2 investments much more easily if suppliers provide comprehensive information on the environmental effects of their products and assistance in installation and training. For smaller supplier industries, large customers can help drive P2. Both suppliers and customers make effective P2 advocates, because they are part of the inner circle of business relationships on which small firms rely heavily for information and advice.
For example, Bristol-Myers Squibb audits its suppliers for environmental performance, and offers assistance in modifying chemical storage and handling practices, emergency response plans, and compliance systems.
 General Motors is working closely with chemical suppliers to revamp its relationship with them into a chemical services mode. In this arrangement, chemical vendor contracts are set up to reward suppliers for minimizing chemical use at GM instead of for maximizing sales volume. These arrangements have the potential to fundamentally redefine supplier-customer relationships to make P2 profitable for both parties.

How can government and business work together?

Coalitions, alliances, and partnerships are ways for government and industry to cooperate to spread P2 best practices. The GPP is one example; another is the U.S. Auto Pollution Prevention Project (Auto Project).
 The Auto Project involves the Big Three auto makers, Michigan DEQ agencies, and EPA in an ongoing dialog that encourages improvement on both sides: industry P2 and regulatory reform. It acts as a forum for joint identification and prioritization of problems, and facilitates standardized reporting. Of course the Big Three do not need help accessing capital or technology, but their host of smaller parts suppliers do. Thus, a major focus of the Auto Project is reaching out to suppliers to help them implement P2 via case studies, symposia, and technology transfer. The Waste Reduction Institute for Training and Applications Research in Minnesota suggests focusing on supplier chains, as in GPP and the Auto Project, in order to incorporate P2 into the customer-driven modernization campaigns that many small manufacturers in the Great Lakes Basin are launching.

Potential Research Directions

· What elements of organizational structure are the most effective drivers of P2 progress in large and small Michigan firms?

· What are the principal barriers to organizational change among Michigan firms, and how can these barriers be overcome?

· What programs internal to firms have been most successful in stimulating corporate culture to integrate environmental concerns?

· What specific voluntary initiatives can Michigan undertake to help spread organizational change conducive to P2? How can such initiatives be tailored to particular industries or supplier chains?

· How have industry-government coalitions and supplier outreach programs in Michigan affected organizational innovation supportive of P2?

Notes

Regulatory Instruments

What are Regulatory Instruments?

Environmental laws give federal and state agencies considerable discretion in using regulatory instruments to meet the broad goals set by the U.S. Congress under each environmental act. The most common instruments include setting standards, rule-making, issuing permits, monitoring emissions, enforcing compliance, and requiring those who discharge pollutants to report emissions. Through such regulatory instruments the underlying goals of protecting human health and the environment are achieved.

Environmental laws and regulations have enjoyed moderate success in cleaning up the nation’s resources and reducing risk to human health, and they have made stakeholders aware and accountable for their actions. However, the existing regulatory framework attacks environmental problems in a fragmented way, sometimes causing the inadvertent transfer of pollutants from one environmental medium to another (e.g. air pollution controls can transform hazardous air emissions to sludge that is disposed on land). The single-medium approach also fails to provide a mechanism for regulators, the public, or firms to view operations of an industrial facility as a whole. Other criticisms are that many regulations are too rigid, decreasing the flexibility regulated entities have in achieving compliance; they are poorly defined and contradictory; they are too costly, and costs and benefits are often unequally distributed. Finally, there is widespread recognition that many of the existing “end of pipe” regulations address environmental issues only after they had created a problem. By the late 1980’s, there was broad consensus that the traditional foundation to the environmental regulatory system needed to be changed.

In response to the above criticisms, the Pollution Prevention Act was passed in 1990. This Act established the pollution prevention (P2) hierarchy as national policy and created the Office of Pollution Prevention, independent of the single medium programs, within the U.S. Environmental Protection Agency (EPA). The P2 hierarchy advocates that pollution should be prevented or reduced at its source in preference to in-house recycling, treatment, storage, control, or disposal. It departs from traditional regulatory measures, which focus on the treatment of releases, by moving facilities toward industrial efficiency through waste avoidance instead of waste treatment and disposal. In its best form, P2 is an attractive alternative because it allows polluters flexibility in meeting environmental standards while offering potential economic benefits of reduced costs for raw materials, liability, disposal, regulatory compliance and treatment. P2 is now commonly viewed as an environmental strategy that couples responsible environmental management with economic competitiveness
.

Though the 1990 P2 act was an important first step, the details of how to administer P2 as the preferred strategy were not spelled out. For the past five years, technical assistance and voluntary initiatives such as the 33/50 program have been the foundation of federal and state initiatives. Increasingly, however, state and federal agencies are exploring new strategies to incorporate P2 throughout the existing regulatory framework.

Administrative rules, permits, and enforcement are three regulatory instruments that show particular promise in promoting P2. Rules are set at the beginning of the regulatory process when specific technical standards, emission reductions, and procedural requirements are defined. Permits are the primary vehicle by which the laws and policies established in rules are applied to industry. Enforcement provides the teeth to the regulatory process and includes monitoring activities through compliance inspection, and penalizing those who are not in compliance.

Why are Regulatory Instruments Relevant to Promoting P2 ?

Regardless of whether or not a firm adopts P2, all applicable environmental laws, administered through existing regulatory instruments, must be met. The regulatory system can offer many incentives to promote P2, and it simultaneously is responsible for many barriers limiting P2. 

Simplified permit applications, reduced permit fees, an accelerated review process, and extended compliance schedules for P2 related projects all are examples of how the regulatory system can be mobilized to promote P2. Further, supplemental environmental programs (SEPs) used in enforcement also can induce non-complying companies to initiate P2 in order to achieve relief from penalties or other corrective action. Finally, explicitly allowing P2 initiatives to satisfy standards within existing rules will eliminate the uncertainty as to whether P2 reductions may substitute for the required control technology
. 

Perhaps more importantly than providing incentives, existing regulations can pose formidable barriers, real and perceived, to P2 initiatives. Regardless of how economically viable or environmentally beneficial P2 options may be, regulatory language or rigid technological requirements may preclude them. Many of these barriers lie within the permitting process, which often explicitly specifies equipment and chemicals used in industrial processes. A P2 idea that requires a permit modification faces a strong disincentive because of the uncertainty and delay involved in getting a modified permit. For example, under the Clean Air Act, if a P2 change triggers New Source Review (NSR), the company may have to undergo significant review under complex NSR regulations. This may even require the facility to install best available control technology even though the P2 change will reduce actual emissions
.

Similarly, another disincentive is the uncertainty for facilities that must apply for multiple and often conflicting permits. Firms that need to react quickly in the marketplace complain about the lengthy permit approval period. They may be reluctant to make some P2 changes if they anticipate industrial process changes between the time they apply for permit changes and the time the permit is approved
.

Surveys of industries themselves are useful to understand how regulations affect different firms, and such initiatives are beginning to occur. In Michigan, for example, The Great Lakes Automotive P2 Project established a workgroup to identify and address regulatory barriers that inhibit P2 actions
. The next section of the paper outlines EPA and state initiatives to overcome these barriers.

Approaches Used to Integrate P2 into the Regulatory Process 

	Box 1: Summary of Methods to Integrate P2 into Regulatory Instruments

	Permits

	· More flexibility in permits to decrease the need for permit modifications

	· Multimedia permits to encourage P2 and limit cross media pollutant transfers

	· Consideration of P2 to meet permit compliance before accepting control measures

	· P2 planning requirements incorporated into a permit

	· Extended compliance schedules to promote P2

	· Accelerated permit application review for P2 related applicants

	· Reduced permit fees or alternative monitoring requirements for companies incorporating P2 

	· Inclusion of P2 information in the permit application

	Enforcement

	· Supplemental Environmental Projects (SEPs) in enforcement settlements

	· Use of compliance inspectors to promote P2

	· P2 language in Notice of Non-compliance and Notice of Violations

	· Facility wide inspections for P2 opportunities across media

	Rulemaking

	· Applying a single rule to a specific industrial sector (cluster rules)

	· Mandatory consideration of P2 to meet compliance with standards

	· Explicitly allowing for P2 measures to be used to meet emission limits or technology based limits for compliance


Incorporating the goals of the federal Pollution Prevention Act within the regulatory framework is relatively new with most initiatives in a pilot study phase. The state of Michigan is in the preliminary stages of planning such initiatives. The focus for the state is in creating the infrastructure needed to support P2 biased regulatory programs. The Michigan Department of Environmental Quality (DEQ) recently hired an outside consultant to facilitate internal meetings with upper and mid-level management to define the overall strategy for incorporating P2 into regulatory instruments. Once the strategy is defined, all regulatory staff within DEQ will be trained to recognize P2 opportunities. The training sessions are slated to begin during the summer of 1996
.

Other states and federal agencies are further along than Michigan. Some of the ways in which EPA and state agencies promote P2 efforts within permits, enforcement actions, and agency rules are summarized in Box 1. Examples and further description follow.

Permit Flexibility
A common perception in the regulated community is that lack of flexibility in permitting prohibits firms from making beneficial production changes, including those with clear P2 outcomes. Applying for a permit modification or possibly triggering a new permit (as in new source review requirements under the Clean Air Act) is one such impediment. Flexibility is being incorporated into permits by allowing for pre-approved changes and setting facility-wide air emission caps that allow for latitude on how the cap is met.

Pre-approved permit changes are exemplified in existing nationwide air permits that allow for alternative operating scenarios. The scenarios are defined in the permit and the facility can alternate among the defined operating scenarios without applying for a permit modification. EPA is presently investigating ways to further promote P2 initiatives in the implementation of Title V air permits under the 1990 Clean Air Act Amendments (CAAA) 
. To this end, EPA initiated pilot projects with a semiconductor manufacturer, Intel. Intel’s draft Title V permit allows for pre-approved changes within certain limits
.

New Jersey and Minnesota offer additional examples of this approach. New Jersey incorporated pre-approved changes in permits for auto plants by allowing existing manual painting operations to convert to robotic spray without requiring the auto plant to apply for a permit modification. Robotic spray, clearly a P2 measure, is many times more cost-effective than manual spray. Similarly, Minnesota allowed pre-approved changes in 3M’s production lines so the firm may make listed changes while continuing to operate under its initial permit. One obvious limitation of allowing pre-approved changes is that, by definition, they must be foreseeable at the time the permit is submitted. Firms in highly dynamic fields may be unable to foresee changes that can promote P2 because their processes may continually be updated. Nonetheless, it is a step in the direction of using permit flexibility to support P2.

In a similar vein, air emission caps generally do not foster P2 per se, but they do remove a disincentive by allowing firms the flexibility to define how they want to manage their multiple emission sources. Minnesota has proposed a pilot project under EPA’s nationwide program to foster innovation in industrial environmental protection (Project XL
). Under the proposal, an emission cap will be granted to facilities that agree to reductions that go beyond the levels required by existing regulations. These reductions may be made with P2 or treatment technologies, as chosen by the industrial facility
.

Multimedia Permits 

Most operating environmental permits are medium specific. Multimedia or facility-wide permits have recently gained increased attention because they would replace the often conflicting or duplicative requirements of multiple single medium permits. One major impetus for multimedia permits is the perceived administrative convenience it offers to regulated entities. Such permits are also more likely to identify and reduce cross media transfers, a fundamental goal of P2. Although most discussions regarding multimedia permits are not exclusively directed at P2, P2 may be integrated into the multimedia application process. 

The state of New Jersey recently issued one facility wide permit under its pilot multimedia facility wide permit program. New Jersey has intentionally taken a P2 approach in designing the permit by combining a facility’s air, water, and hazardous waste permits with the P2 plan required under the State Pollution Prevention Act
. The state has tried to set emission limits based on the data collected for the P2 plan, thus establishing a stronger and more meaningful connection between the two
. 

Other Permit Initiatives

Other aspects of state environmental permits can offer incentives or remove disincentives for P2. Some states have attached P2 planning to environmental permits either by requiring facilities to submit a P2 plan with the permit application or by establishing a schedule by which a P2 plan must be submitted.
 For states that already require a mandatory P2 facility plan, these plans may overlap. The advantage to incorporating P2 plans within a permit is that the facility considers P2 up front, before resources are devoted to pollution control technology. One concern expressed by industry is that permits generally become part of the public record and may compromise confidential business information. However, linking P2 planning to permits has worked successfully in New Jersey in permits to asphalt manufacturers where the P2 practices are predominantly based on good maintenance and operating procedures and not proprietary technological information.

Finally, accelerated permit application review, reduced permit fees, and alternative monitoring requirements for P2 compliance strategies are all positive incentives to the permit applicant. Illinois has offered expedited review for permit modifications that use P2. Wisconsin successfully reduced fees in combination with reduced reporting requirements to promote P2 through its stormwater permits. Most firms can reduce contamination of stormwater through simple P2 practices by keeping potential contaminants away from the rain (closing dumpsters, etc.). Although the permit application fee reduction is low ($100 to $200 per year), there are also savings on reduced sampling and laboratory testing and decreased administrative costs
.

P2 in Enforcement‑SEPs

Enforcement settlements generally have three components: penalties, injunctive relief (legally binding agreements for actions that the defendant must take to be in compliance), and supplemental environmental projects (SEPs). A SEP is an environmentally beneficial project that a defendant agrees to undertake in the settlement of an enforcement action to obtain some relief from punitive action. A project is disqualified as a SEP if it is required by any other law. EPA recently revised its SEP policy to favor P2 within accepted categories. Between 1992 and 1994 a total of 700 SEPs have been negotiated with 100 of the total containing P2 projects.
 In some cases, P2 SEPs have completely eliminated the compliance problem by eliminating the contaminant at its source.

In a SEP, the amount of monetary relief, or final settlement amount for enforcement actions depends on several mitigating factors: the benefits to the public or environment, whether it implements P2, whether it furthers technological innovation, whether it addresses multimedia impacts, and whether it addresses environmental justice issues. Through a weighting of these mitigation factors, a defendant may receive up to 100 percent of the cost of implementing the SEP (i.e. the cost is matched dollar for dollar). By including P2 both as an acceptable project and as one of the five mitigation factors, EPA’s revised SEP policy provides special incentives for P2. In addition, P2 projects are likely to address cross media impacts, another penalty mitigation factor. 

P2 in Enforcement—Compliance Inspections

Many states have compliance inspectors disseminate information about P2 during their inspections. There is a growing consensus that the role of compliance inspectors should be limited strictly to provide the information about P2 rather than working with facilities on P2 assistance. The reasoning is that inspectors generally are trained in the intricacies of regulations and not industrial process design.

Oregon, Alaska, and Massachusetts are examples of three states that have included P2 language within Notice of Non-compliance and Notice of Violations. Within the notices, inspectors point out potential areas where P2 can be used to obtain compliance. Caution is advised so violators do not incorrectly interpret suggestions as requirements, and some states have a policy to conduct follow up calls with the facility to encourage P2.

Massachusetts has incorporated a program called Facility Wide Inspections to Reduce Toxics to encourage a multimedia approach to the inspection process. Inspectors are cross-trained in key regulations for all media and to recognize P2 opportunities. Inspector protocols include reviewing processes as well as looking at end of pipe discharges. One visible success of the program is that the whole-facility approach has identified previously unregistered discharges. Moreover, a cross media approach increases the possibility of identifying P2 opportunities. This approach contrasts with the majority view that the role of inspectors for compliance monitoring and P2 technical assistance remain separate.

Rulemaking 

P2 is being incorporated into administrative rules by specifically allowing P2 to meet compliance standards traditionally reserved for control technology approaches. This is being accomplished by requiring firms to consider P2 prior to meeting compliance with control methods and by administering rules along industry group lines. When developing rules specific to industrial sectors, P2 approaches are investigated independent from, and in conjunction with, traditional end of pipe based standards.

Indiana’s pollution prevention office reviews all environmental rules and makes suggestions on how a rule can be made more P2 friendly or remove P2 disincentives. This has resulted in the modification of several rules to explicitly allow for P2 to meet compliance previously mandated with technology based standards. For instance in a reasonably achievable control technology requirement for the elimination of VOCs, the state worked with EPA to explicitly allow for P2 reductions to comply with the mandated standards
.

West Virginia requires all facilities to consider source reduction prior to treatment measures for the required top down evaluation of best available control technology under the CAAA air toxics rule. Requiring facilities to investigate P2 measures before treatment sends a strong message of a state’s preference for P2 and signals that P2 should be an integral component of process design.

Finally, the EPA has proposed several rules aimed at specific industries. The proposed Cluster Rule for Pulp and Paper Industries marks the first time the EPA has combined air and water requirements into the same regulation. During the integrated rulemaking process, several different alternatives were examined including P2 alone, end of pipe measures alone, and a combination of the two. P2 measures included process changes, chemical substitution, and better management of materials on site. A proposed cluster rule for the pesticide formulating, packing, and repacking industry identifies approaches that facilities can use to significantly reduce discharges to water with minimal pollutant shifts to air and land. EPA plans to incorporate P2 in upcoming cluster rules for the metal products and machinery industry, and the wood manufacturing industry.

Potential Research Directions

As evident in the activity at the federal and state levels, the regulatory framework is increasingly viewed as a vehicle for fostering P2. Most programs are recently initiated or still in the pilot study or proposal phase. Consequently, neither the effectiveness of regulatory instruments to promote P2 nor their applicability to Michigan can be systematically evaluated at this juncture. Many ideas show promise and are a solid starting point for fashioning policy research questions relevant to Michigan. As in the case of other states, pilot programs sometimes offer the best information on whether a new idea is feasible. Several research studies will help to identify appropriate regulatory strategies:

· What are regulatory barriers (real and perceived) specific to Michigan that limit P2 opportunities? 


· Does the state have the legal authority and institutional capacity to incorporate P2 measures within existing mandates and laws?

· How should the Environmental Assistance Division and other DEQ offices promote regulatory initiatives to benefit P2?

· What is the appropriate balance between regulatory and non-regulatory P2 measures?

· Which P2 efforts instituted elsewhere would best meet Michigan’s needs? Have they been successful?

Notes

Economic Incentives

What are economic incentives?

Unlike traditional “command and control” regulation, economic incentives do not force firms to adopt pollution prevention technologies; instead, they use price signals to induce firms to prevent pollution out of self-interest. Economists tend to favor economic incentives because they harness the ability of markets to allocate materials and skills efficiently, and to encourage and reward innovation. Potential cost savings can be enormous when there is wide variation in pollution reduction costs. With the right economic incentives in place, polluting becomes expensive and pollution prevention becomes attractive. 

Of course, existing regulations, such as the Resource Conservation and Recovery Act (RCRA) and the Community Environmental Response, Compensation, and Liability Act (CERCLA), already make pollution expensive by raising the costs of legal waste treatment, storage, and disposal. But economic incentives offer more flexibility and allow firms to determine the least-cost method of pollution reduction on their own within the legal requirements. Incentives include taxes, marketable permits, and other instruments that alter the cost of “business as usual.”

How do economic incentives work?

Figure 1: The socially optimal outcome




In theory, economic regulation can achieve socially optimal outcomes. The socially optimal outcome is the point at which any further reduction in emissions would cost as much as the benefit it would provide. This is conceptualized in Figure 1, which shows two curves: one for the cost of reducing pollution (such as capital investments in cleaner technologies); and one for the benefit of reducing pollution, including both benefits internal to the firm (like reduced waste handling costs) and external social benefits (like cleaner air and water). The cost of reducing pollution slopes upward to the right based on the assumption that the more pollution has been reduced already, the more it costs to reduce the next unit of pollution. The benefit of reducing pollution slopes upward to the left based on the assumption that the more pollution the environment has absorbed already, the less it is able to absorb an additional unit of pollution. The point where the curves cross is the socially optimal outcome for two reasons. First, pollution reduction to the left of this point is beneficial because the benefits are higher than the costs—i.e., for a given level of pollution reduction benefits exceed costs. Similarly, pollution reduction to the right of this point is not desirable because the costs are higher than the benefits.

Economic incentives work by forcing firms to internalize the costs that their pollution imposes on society. Then, through profit-seeking, firms arrive at the socially optimal point in Figure 1. If, for example, a tax on mercury emissions accurately reflects the damage mercury causes to society, firms will reduce their mercury emissions to the socially desirable amount, because it costs them less to reduce pollution than to pay the tax. Furthermore, firms will seek the least-cost means for reducing emissions. Instead of installing costly end-of-pipe remedial controls, they may opt for process changes that reduce or eliminate the use of mercury. In theory these outcomes are optimal because overall mercury emissions are reduced to the socially desirable amount, while remaining mercury use is targeted to those applications in which it is most valuable.

The extent to which economic incentives actually achieve these objectives depends on many factors, however:

· Because we do not fully understand the long-term dangers of persistent toxics, the true cost of environmental damage is impossible to assign a dollar value, or “monetize.” Without accurate monetization, policy makers cannot set the optimal incentive level. If policy makers in our example underestimate the environmental costs of mercury, their tax will not achieve sufficient reductions.

· The effects of market instruments can be unpredictable. As detailed in the companion Issue Paper #3, firms are much more than black boxes that seek profits. Instead, they have cultures and structures that often lead them to pursue other goals. Thus, for any level of taxation, it will be difficult to predict how much firms will reduce their mercury emissions.

· Economic instruments must be adjusted over time to compensate for changing economic conditions, including inflation, economic growth, and changes in technology.

· Incentive programs are complicated by the necessity of enforcement. In our example, a tax on mercury applied at the point of emission will often be infeasible to monitor and enforce. Periodic effluent testing will not accurately reflect emissions over time if pollutant concentrations fluctuate, while continuous monitoring may require exorbitant capital costs.

· Different types of taxes provide different incentives. A tax on mercury applied to the purchase of mercury as an input might be easier to enforce, but it would provide incentives only for use reduction—not for safe disposal. Perversely, a tax on one toxic substance may encourage substitution by an even more dangerous alternative.

In practice, economic instruments cannot be applied indiscriminately: different instruments will be appropriate in different situations.

What incentive approaches are available?

There are three commonly suggested economic incentive approaches: taxes, deposit-refunds, and permits. Taxes are based on the costs of pollution, while permits limit the quantity; deposit-refunds encourage recycling and safe disposal, and can also act as taxes.

Taxes

The advantage of pollution taxes is that they hold firms accountable for the costs of pollution, while allowing them control over the quantity and means of reduction. But designing a tax raises three questions that are difficult to resolve: (1) how much should the tax be, (2) where should it be applied in the product life cycle, and (3) how should the revenues be used?

A tax or charge on pollution is ideally based on the social cost of the pollution (that is, the cost of damages to the environment) plus the administrative costs of enforcement and collection. However, true social cost will normally be unquantifiable because it involves abstract concepts of the value of environmental quality and complex technical issues of pollution transport, exposure, and chemical, physical, and biological effects. Furthermore, regulators will need to raise taxes along with inflation, and to achieve satisfactory pollution reduction they will need to adjust tax rates over time as conditions change. Whatever the magnitude of the tax, there will always remain uncertainty over the amount of pollution reduction it will induce.

A tax may be applied at almost any point in the life cycle of a toxic chemical, from initial production to final disposal. Ideally, a tax would apply directly to damage actually caused, because damage prevention is the ultimate goal of environmental policy. To levy such a tax would be impossible, as the technical knowledge required to accurately detect damage and assign blame is enormous. A tax on emissions is a second-best proxy for damage, but the burden of monitoring many emission sources may still be unmanageable depending on the chemical. A tax on safe disposal is a less desirable substitute, because it will make untaxed but still unsafe emissions more attractive. A tax on production or use may be appropriate for substances that are used as production inputs or created as byproducts; this will encourage reuse and recycling (as long as recycled materials are tax-exempt), but not legal disposal. Figure 2 illustrates these options, along with a deposit-refund as described in the next section.

 

Figure 2: Upstream and downstream tax mechanisms

(Arrow thickness visually represents the direct effects of the tax on 
flow volume for chemical inputs, emissions, and safe disposal.)



Taxes raise revenues. The revenue from properly designed pollution taxes may be very large, and thus politically difficult to apply without some “carrot.” It may be necessary to provide a lump sum rebate
 in order to gain the acquiescence of the firms that will be subjected to the tax,
 or to provide compensation to people displaced from work by industry realignments. Excess revenues from pollution taxes may be earmarked for environmental research or remediation, so that polluters pay to clean up the damage they cause. But if earmarking becomes a political barrier to setting the tax at an appropriately high level, the excess revenue may be spent instead on partially refunding non-incentive taxes such as income taxes, sales taxes, or corporate taxes.
 A good rule of thumb for allocating revenues is to look at the goal of the tax. If the tax is designed to optimally discourage the use of a substance or the emission of a pollutant, then the tax should be sufficient and the revenues may be spent elsewhere. If the tax is less than the optimal tax, however, excess revenues should be spent on related programs to complement the tax.
Taxes are conceptually simple and contribute to public revenues, but they are technically difficult to calculate optimally and politically difficult to impose. But one promising variation on the tax has none of these problems: the negative tax, or tax break. Tax breaks for investments in P2, as opposed to treatment, would encourage and reward P2 efforts. Other, similar options include accelerated depreciation, low-interest loans and grants, or even subsidies for P2 investments. Such negative taxes are limited by the difficulty of defining investments that qualify, the danger of creating unwarranted incentives toward proven solutions and away from innovation, and the necessity of having government funds to pay for them.

Deposit-refund systems

Another variation on the theme of taxation is the deposit-refund, in which the user of a potential pollutant pays a deposit at the time of purchase and receives a refund upon safe disposal. The primary advantage is that private parties have incentive not only to dispose of polluting substances safely, but also to prevent leakages and fugitive vapor emissions in production processes. If the deposit is substantially larger than the refund or if leakages and fugitive emissions are unavoidable, a deposit-refund can also act as a tax, reducing overall demand for the substance.

For example, a deposit-refund for chlorinated solvents would reduce the cost of legal disposal by the amount of the refund, while also encouraging firms to prevent leakages in order to maximize their refunds. In addition, dissipative uses in which emissions cannot be captured and returned for refund would become very expensive, prompting firms to reduce or eliminate dissipative uses.

The enforcement burden of a deposit-refund is somewhat less than for a tax, because the tax is applied upstream on product manufacturers or distributors and the refund erases any financial advantage of non-compliance. However, in some cases extensive testing may be necessary to ensure that substances returned for refund are not diluted or otherwise fraudulent.

Refunds turn waste into valuable property. In the case of “bottle bills” this is a positive development that has encouraged people to clean up litter. In contrast, lead-acid car batteries have become subject to theft in areas that offer refunds. Thus there is a tradeoff between setting the refund large enough to encourage compliance and setting it small enough to discourage crime. In many industrial settings (e.g. purchase and return of cleaning solvents) this may not be a significant issue.

A variant of the deposit-refund is the performance bond. For this instrument, a firm that purchases a batch of toxic material will also pay to set up a bond sufficient to cover the potential cost of remediation in case of an accident. After safe processing and disposal of the material, the sum is returned to the firm. More creatively, performance bonds may be applied to the invention of new chemicals: the bond would be partially refunded when the manufacturer demonstrates the safety of its product.
 The burden of ensuring product safety is shifted from the regulator to the firm. However, some are concerned that the availability of funds set aside for remediation may encourage frivolous litigation.

Marketable permits

While pollution taxes provide firms certainty about the costs of pollution reduction, marketable permit systems allow policy-makers to set a limit on pollution while giving private firms the flexibility to meet that limit by the most cost-effective means. Firms with low pollution abatement costs may be able to sell their permits to earn a profit, while firms with high costs will be able to buy permits in lieu of actual reductions. Together, buyers and sellers act to reduce total pollution to the level predetermined by government policy. If market participation is construed broadly, so that non-governmental organizations have the opportunity to purchase pollution permits and retire them, a permit system can further reduce total pollution below the allowable cap.

In the case of marketable permits the total quantity of pollution allowed ideally should be set at the socially optimal level as defined in Figure 1. But, as with taxes, this quantity in practice can be only roughly estimated. Also as with taxes, permits can be applied at the various stages in the life cycle of a pollutant as shown in Figure 2. In some cases, downstream emissions permits will be feasible; perhaps more often, permitting of upstream chemical use will be necessary. Because permits create an artificial market, they are most effective when many firms are involved in trading. Under these conditions no one firm or group of firms can exert market power over permit pricing.

Marketable permits should be designed so that the cost of a transaction is minimal. The regulatory agency can set up a market infrastructure to match buyers and sellers if there are many small firms involved in trading. Regulatory approval requirements for transactions should not be burdensome, because the principal rationale for a marketable permit system is to allow private parties the flexibility to determine the least-cost method of pollution reduction without regulatory interference.

Permits may be distributed to firms via some grandfathering formula or by auction. Marketable permits do have revenue potential if they are auctioned in a competitive bidding process or are accompanied by a permit fee. In the U.S., however, marketable permits have not been used to generate revenues,
 perhaps in order to gain political acceptance. Instead, they typically have been distributed freely to firms based on their historical emissions. Some environmental organizations oppose marketable permits because free distribution violates the Polluter Pays Principle, and also because the concept of a permit bestows some legitimacy on the polluter—in effect, making pollution a type of entitlement.

Other considerations

Multimedia regulation

With either taxes or permits, there may be a need for multi-media regulation, i.e. restrictions on total emissions to air, water, land, and transfers to waste facilities, depending on the character of the pollutant. For example, a pollutant can collect in surface water via groundwater seepage, surface runoff, airborne deposition, or direct discharge. An emissions tax that applies only to direct discharge will encourage firms to switch to untaxed emission into groundwater or the atmosphere. Unfortunately, existing federal regulation generally is not multi-media oriented: RCRA bans land disposal and regulates legal waste disposal of certain hazardous wastes; the Clean Water Act regulates a different set of chemicals discharged into groundwater and surface water; and the Clean Air Act regulates yet another set of chemicals emitted into the atmosphere. State regulatory mechanisms, including Michigan’s, for the most part mirror the single-medium structure of the federal laws.

Spatial variation

Pollutants with local effects may benefit from regulation that accounts for spatial variation. For example, persistent toxics have a much longer residence time in Lake Superior (191 years) than in much smaller and shallower Lake Erie.
 Thus policy makers may want to restrict emissions into the Lake Superior Basin more severely to prevent toxics from accumulating. In a pollution tax scheme, such emissions could trigger a higher tax. In a marketable permit system, permits in the Lake Superior Basin might entitle the holder to a smaller volume of emissions, or a separate pool of permits might be set up for each basin. This would allow regulators to directly control the quantity of emissions into each lake, but would severely restrict the ability of firms to engage in least-cost reduction from a Basin-wide perspective.

Non-point source trading

Non-point sources are often significant contributors to pollution loads, but are much more difficult to monitor and regulate. An innovative system at the Dillon reservoir in Colorado has allowed regulated sewage treatment plants to achieve their phosphorus discharge targets by helping agricultural non-point sources to reduce pollution. To account for the greater uncertainty in non-point source reduction, the trading ratio is set at 2:1. In other words, a point source discharging into the reservoir must obtain double reduction from an non-point source discharger in order to avoid reducing its own emissions.
 

What is the experience with economic incentives?

Michigan Air Emissions Trading Program, beginning 1996

Still in the rule-making stage, this program will allow nearly any firm to sell air pollution credits (for carbon monoxide, VOCs, particulates, sulfur dioxide (SO2), lead, and nitrates) by reducing its own emissions below its permitted level. Other firms can purchase these credits in order to meet permit requirements under certain conditions. Citizens and environmental groups will also be allowed to purchase credits and retire them.

The program is based on emissions reduction credits (ERCs), which are slightly different from true marketable permits, although they can achieve the same purpose. ERCs rely upon a previously existing system—in this case, air emissions permits under current regulation—to define the baseline level of pollution and provide an enforcement mechanism. ERCs then provide flexibility that was lacking in the existing system by allowing some sources to exceed their permitted emissions if other sources emit less than permitted.

A firm can generate ERCs for sale through any investment or other modification that produces a reduction that meets 5 criteria: (1) it is not required by any regulation, (2) it is a true reduction in actual pollution, (3) it is quantifiable, (4) it is enforceable by Michigan DEQ and EPA, and (5) it is continuous during the time of ERC generation. ERCs can be used as offsets for new and modified sources, delayed or alternate compliance with certain emissions standards, or for temporary emissions increases. The DEQ must review all ERC generation and use notices within 30 days, and will retire 10% of the ERCs that are sold.

Although a program of this type provides no revenue, there is great potential for cost-effective pollution reductions. One key to success will be the development of an active market for credits. If firms are free to buy permits without having to navigate through regulatory red tape, their demand for credits will encourage other firms to reduce emissions and earn credits to sell.

Clean Air Act SO2 Emissions Trading, 1992-2000

The Clean Air Act Amendments of 1990 expanded EPA’s program of SO2 emissions trading to encompass the whole nation. (Previously, trades had been limited to within-firm transfers and within-region offsets.) Electrical utilities, the major sources of SO2, can buy or sell SO2 permits under a national cap, allowing them to achieve mandated reductions flexibly. At the inception of the program, experts predicted high permit prices, and utilities opposed to the plan complained that the permits would be an excessive burden. But permit prices have fallen to prices below even the most optimistic predictions.
 Most of this is due to unexpectedly low prices for natural gas and low-sulfur coal relative to high-sulfur coal. In general, the emissions trading program is expected to save millions of dollars as the SO2 cap is lowered by giving the utilities flexibility to achieve the reductions collectively.

The distribution of permits at the outset of the program was marred by political influence in the allocation process. According to a Congressional staff economist, members of Congress saw the allocation of emissions permits as “money” to be appropriated, and they sought “to maximize the slice of the pie for their constituents.” Although economic efficiency was not directly affected by such politicization, the initial allocation of permits should have been based on principles of fairness instead of politics.

Externality values in utility investment planning

Although not strictly a tax, an externality value acts like a tax in that it forces a utility to invest in socially efficient pollution prevention and then pass the costs on to energy consumers. California, Massachusetts, Nevada, New York, Oregon, and Wisconsin have developed externality values for nitrogen oxides, SO2, carbon monoxide, volatile organics, and particulates (Criteria Air Pollutants) and carbon dioxide and methane (greenhouse gases). Public service commissions in these states require utilities to factor these externality values into their investment planning in order to account for environmental effects.

The states have primarily adopted the marginal control cost method for the difficult task of quantifying externality values. This method avoids the difficulty of assigning values to health and environmental effects, and instead uses the cost of meeting arbitrary reduction goals or existing regulatory requirements. It is based on the assumption that these goals reflect society’s preferences for reducing the damage caused by pollutants. Unfortunately, the marginal control cost method offers no guidance in setting these goals in the first place.

Power plant emissions of heavy metals, such as mercury, cadmium, and lead are not currently regulated. But under the Clean Air Act Amendments of 1990 EPA is directed to conduct a public health study and promulgate regulations if necessary. In a report to the state of Texas, Tellus Institute recommended state regulation of eleven of these toxics using the marginal control cost indexed by relative toxicity to the costs of controlling lead, arsenic, and chromium in other industries.

Inter-refinery Lead Averaging, 1982-1987

The permit trading program used in the phaseout of leaded gasoline between 1982 and 1987 is one of the most clearly successful uses of economic incentives. In 1982, EPA modified its ongoing lead phaseout program to allow trading of lead reduction credits among refineries. As the allowable average concentration of lead in gasoline declined, refineries that reduced their lead use ahead of schedule were allocated credits that they could either sell or bank for the future. Trading volume was heavy, as by 1986, almost 60 percent of all lead production was traded.
 The total cost savings exceeded $300 million, more than 30 percent of the projected cost of the phaseout under a command and control system.

The program produced such dramatic savings because reductions in lead production tended to come in large, capital-intensive jumps. Few refineries were able to reduce their lead production gradually, in step with the regulatory requirements. The possibility of selling or banking credits made capital expenditures much more attractive, by providing a tangible advantage to exceeding regulatory requirements. Each refinery could tailor its investment strategy to its own unique equipment and access to capital, while the industry as a whole reduced its lead use in accord with EPA’s requirements.

Key aspects of the trading program that contributed to its success were low transaction costs, thanks to a minimal reporting burden and the absence of a regulatory approval requirement; consistent and predictable rules and clearly defined lead use rights; full integration of trading and banking as centerpieces of the program; and the trading expertise already possessed by refineries in the market for petroleum additives.

Potential research directions

· How should Michigan structure its economic incentive programs? What are the critical factors that lead to success? How should incentive programs be tailored to the characteristics of particular pollutants of concern?

· How should Michigan evaluate its Air Emissions Trading program? Can it be expanded to cover other media in addition to air?

· How much oversight of trading programs is warranted to balance market flexibility with effective enforcement and environmental protection?

· Can economic incentives be implemented within the framework of the existing federal environmental laws?

· What rule-making procedures will be needed for setting permit quantities or tax rates?

· Under a taxation regime, will Michigan firms be able to reduce pollution and gain a cost advantage to increase market share, or will they find themselves at a competitive disadvantage vs. out-of-state firms?

· Will economic incentives reduce the “frustration factor” by removing inefficient restrictions and giving firms the flexibility to innovate?

· Will economic incentives help improve the relationship between the DEQ and its regulatees?

Notes

Progress Measurement

Why measure progress?

Business people know that what gets measured gets managed. Measuring pollution prevention (P2) progress helps managers gauge the effectiveness of P2 programs, identify areas for improvement, and document and publicize achievements. Progress indicators also motivate action by providing recognition of success and a focal point for future action. Both individual firms and Michigan as a whole can benefit from measuring P2 progress.

From the state’s point of view, measuring progress is vital for designing effective policy. For example, in the Great Lakes region the quantity of persistent toxics in lakes and sediments is one key indicator of P2 success. If after policies are implemented there is no reduction in the buildup of persistent toxics such as mercury and chlorinated organics, then the policies aren’t sufficient. If the state also tracks the emissions of specific industry sectors, it can use the information to target technical assistance and enforcement efforts to pollution sources. Quantities of persistent toxics in the Lakes have, in fact, been declining, but are still well above safe levels.
 This indicates that although current policies may be having some success, further effort is still needed. At the same time, attributing improvements in environmental quality to P2 versus pollution control practices requires a systematic look at where and how releases are being reduced.

Within a firm, P2 performance indicators can aid in building an effective P2 program. Firms routinely set goals in many facets of their operations in order to spur action—higher sales, greater cost-efficiency, and fewer toxics emissions. Tracking incremental progress towards these goals gives employees a tool with which to observe and take pride in the results of their collective actions and renew enthusiasm for further effort. Facility-level or process-level measurements directly assign responsibility and can be used to evaluate overall managerial performance or specific P2 projects. Such performance measures should include both the amount of pollution prevented and the cost savings achieved, so that financial benefits are counted along with environmental benefits.

What should be measured?

Qualitative vs. quantitative measures

Quantitative and qualitative progress measures are both useful. Quantitative measures allow concrete comparisons of P2 trends, such as comparative progress at different facilities. To complement quantitative measures, qualitative measures provide insights into the management systems most likely to achieve effective P2 that numerical indicators alone cannot capture.

Qualitative indicators are also useful when the quantifiable effects of a policy occur in the future. In particular, many P2 activities take place “upstream” in the lifespan of a product line, during product planning and design. This makes actual pollution reductions identifiable only after a product is brought into the manufacturing stage. Design changes, for example, may not affect pollution until months after they are decided on. New product development procedures may not provide P2 benefits for years. Qualitative indicators can track P2 progress before the downstream results become clear. Useful qualitative indicators include how a firm is incorporating downstream concerns into the design process, what kind of authority is given to the environmental staff to change processes and procedures, and to what extent top management is involved in communicating environmental priorities throughout the firm.

In addition to qualitative measures, softer upstream quantitative measures are appropriate indicators of upstream progress: the percent of facilities that have implemented a P2 program, the percent of employees that have undergone P2 training, or the percent of products that have been redesigned. These types of measures depict the “means” whereas downstream quantitative metrics measure the “ends” of environmental performance.

Normalization

Normalization modifies the data to account for changes in production, by tracking emissions per production unit. For example, General Motors (GM), in its annual Environmental Report, normalizes environmental performance on a per vehicle basis.
 Normalization is useful when the purpose of measurement is to document P2 progress.
 A change that reduces the evaporation of volatile organic compounds (VOCs) emitted from degreasing processes may not result in an absolute decrease in VOC emissions if the facility produces more parts that need to be degreased. Conversely, a decline in production may lower emissions without any P2 initiatives. Normalization is needed to help filter out external factors such as production volume, mergers and acquisitions, and shutdowns.

Normalization does not negate the need for absolute indicators, which are more appropriate when environmental quality is the object of measurement. For example, even if industrial P2 efforts are working, industrial growth within the Great Lakes region could increase the loadings of persistent toxics in the lakes. In such circumstances, additional steps to cap total emissions may be necessary. We refer to normalization issues again later in this paper.

Level of detail

A key issue in P2 progress measurement is the level of detail required for effective measurement. For internal purposes, a firm can measure at the level of processes, products, or facilities. Process-level data may be time-consuming and expensive to collect, but they provide rich and invaluable detail about the sources of waste and potential targets for P2 projects. To realize such benefits, materials accounting—including chemical use information (CUI)—is essential.
,
 Product-level data can indicate when a product is generating inordinate waste costs, but it may be difficult to assign waste to particular products if the production process in a multi-product facility is complex. Facility-level data are easier to collect (and are often required by regulations). They ease comparisons among facilities, but do not provide enough detail to be useful in internal planning, except in the case of single-process or single-product operations.

The level of detail is also of concern for external reporting and for tracking state-wide P2 progress. These issues are discussed throughout this paper and summarized in Figure 1.

What approaches are available?

Industrial P2 progress measurement may occur at three levels. First, firms measure their progress for internal purposes, such as setting P2 priorities and evaluating products, processes, and employees. Second, firms disclose some of this information to the public, both to satisfy government reporting requirements and to improve their stakeholder relationships. Third, Michigan can track aggregate progress across firms, by industrial sector or geographical region, to gauge the effectiveness of regulatory and voluntary programs and to calculate total pollution loads. Each of these levels involves different data requirements and normalization methods.

Internal measurement by firms

At the most basic level, when a firm sets a goal for itself some metric is necessary to know whether its efforts are sufficient to achieve the goal. For example, a goal of 70 percent reduction in the use of chlorinated organics over five years demands interim measurement—perhaps quarterly or monthly—that will help employees stay focused on the goal and their progress toward meeting it.

The adage “what gets measured gets managed” is worth repeating, because it’s particularly applicable to activities within a firm. Measuring waste shipped off-site will encourage on-site recycling and treatment while discouraging off-site recycling or reuse. On the other hand, measuring waste at the process level will encourage source reduction and in-process recycling while de-emphasizing other recycling or reuse activities. Measurements that ignore costs will not encourage cost-effective actions.

Figure 1: Measuring Industrial P2 progress at different scales

	Scale
	Audience
	Level of detail
	Comments

	
	
	Process
	Particularly useful when chemical use and cost information is included

Process-level measures provide the most detail for targeting sources of waste

	
	Internal
	Product
	Assigns environmental costs to the responsible products, aiding in business decisions such as product pricing and production mix

	Individual
	
	Facility
	Allows comparisons among facilities and tracks overall P2 progress

	Firm
	
	Facility
	Relevant to local citizen groups concerned about potential hazards

TRI data are required, but reports can also include chemical use information and other voluntary information

	
	External
	Corporate
	Relevant to investors, national environmental groups, and consumers who are interested in total environmental performance

Several reporting initiatives provide guidelines

	
	
	4-digit SIC code
	The most detailed industry categorization, but the only normalization factor available is employment data, which do not follow production closely

Source reduction is measurable if chemical use information is included

	Multiple Firms
	External
	2-digit SIC code
	Employment data combined with productivity data allow normalization

Source reduction is measurable if chemical use information is included

	
	
	All industries
together
	Gross measures are most appropriate, because there are no acceptable common normalization factors

Facilitates overall assessment of P2 policies

	
Source: Tellus Institute.


Normalization factors

Quantitative measures of P2 progress should be normalized by the activities that most directly cause pollution. If wastes can be tracked to the products and processes that cause it, then the data should be normalized accordingly. For example, wastes from a cleaning process should be normalized by production volume in order to indicate when the amount of cleaning waste per unit of production has been reduced. On the other hand, the use and disposal of office paper should be normalized by employee-hours logged, to show the influence of double-sided copying, computer-based forms, and paperwork reduction. Such information is more useful to managers than gross measures, because it lets them isolate the effects of P2 programs from other, unrelated changes, and it lets them evaluate P2 progress by supervisor, by product, by facility, etc.

Environmental auditing

Firms increasingly look to environmental audits as one vehicle for tracking P2 progress. Environmental audits at minimum tackle compliance by identifying actual and potential violations. P2 audits, on the other hand, are now emerging and require sufficient data to separate reduced emissions from true source reduction, the heart of P2.

Firms are also beginning to inspect management systems as a necessary complement to more quantitative data. At Bristol-Myers Squibb, for example, the Technical Evaluation and Services Department (TESD) audits facilities on an 18 to 24 month schedule. The audits focus on assuring that facility environmental management is consistent with corporate policies and that P2 programs are being properly implemented and maintained. TESD supports and reviews implementation of all audit recommendations. TESD also looks for innovative P2 ideas to demonstrate to other facilities—a kind of internal benchmarking to help achieve continuous improvement.

Chemical use information (CUI)

Besides measuring progress toward goals, firms can also use measurement to make better business decisions. With regard to P2, chemical use information is essential. Based on the materials accounting approach, in which inputs and outputs are identified and quantified, CUI (discussed in more detail in the companion Issue Paper #1) can identify areas of inefficiency and wastes that are ripe for P2 projects.
,
 Consider a situation in which the majority of a facility’s VOC emissions occur during transfers from container trucks to the storage tank, instead of in manufacturing processes. CUI that reveals a discrepancy between purchasing data and process use data will quickly expose the situation. A sophisticated CUI system can also ease the reporting process under state and federal acts.

Chemical cost accounting

Closely coupled with materials accounting is chemical cost accounting, another dimension of progress measurement. When all the costs of a substance—from purchase to disposal—are known, managers can make rational decisions about whether to invest in process changes or substitutes. For example, a single solvent may be used in many different processes resulting in many different grades of spent solvent. If high grade solvents can be recovered cheaply on site while lower grade solvents must be shipped off site for fuel blending or disposal, a process change to reduce contamination might be cost-effective if it increases the fraction of solvent sent to on-site recovery. Until the firm measures its solvent handling and disposal costs, it will not be able to make this decision intelligently.
External reporting by single firms

Reporting toxic use, toxic releases, and P2 activities can be a vehicle for a firm to share its accomplishments and provide stakeholders—host communities, shareholders, employees, investors, and environmental organizations—with information they seek. Reporting systems designed by outside agents such as EPA, state agencies, or environmental advocacy groups can assist firms in targeting the toxic releases that most concern the public. Reports can also be a valuable source of information for investors and consumers who want to include environmental performance in their investment and purchasing decisions.

Voluntary reporting

Many corporations now issue periodic environmental reports in order to inform the public of their environmental progress in general, and P2 successes in particular. Typically, environmental reports list environmental goals, P2 progress indicators, and selected emissions data along with examples of successful projects. Several efforts are afoot to standardize these reports so that the public can feel assured that the information is complete. One such voluntary approach is the Coalition for Environmentally Responsible Economies (CERES), which specifies in detail the content of an annual environmental report based on ten principles of responsible corporate environmental conduct.
 Sun, H.B. Fuller, Polaroid, Bethlehem Steel, GM, and some sixty other companies have adopted the CERES principles and produce annual CERES reports. Another is the Public Environmental Reporting Initiative (PERI), which was inspired by CERES. PERI calls for voluntary reporting in ten areas, similar to CERES’ twelve-part report. IBM, DuPont, Dow, British Petroleum, and other firms produce reports according to the PERI guidelines that differ widely in format, content, and frequency.
 Some firms have commissioned independent audits in conjunction with their environmental reports, much like independent financial audits. Although there are no standard principles regarding the format or content of independent environmental audits, audit reports do offer a fresh perspective for the firm and a credible second opinion for the public.

Data voluntarily reported to the public should be normalized so that P2 trends stand out from other factors that cause changes in pollution levels. Often, the most appropriate normalization factor will be production volume, measured by mass, volume, or number of units. Such factors might be board-feet of lumber, number of computers, barrels of oil, or tons of steel, depending on the firm. But if products vary widely in their waste characteristics, normalizing to derive a single figure for production volume may not be possible. In such cases, revenues may be a viable surrogate to provide at least a rough means to compare yearly data.

Less comprehensive, but more focused than the environmental reporting initiatives is EPA’s voluntary program called 33/50. In joining 33/50, firms commit to reducing their emissions of 17 priority chemicals 33 percent by 1992 and 50 percent by 1995, against 1988 as a base year. Many firms have been able to exceed the 33/50 goals: GM, for example, achieved the 50 percent reduction target in 1992. The program gives firms a way to credibly publicize their achievements and helps them focus on the pollutants that the federal government has defined as important.

Mandatory reporting

The Securities & Exchange Commission (SEC) in 1990 began working closely with EPA to force firms to disclose their potential environmental liabilities, including both Superfund liabilities and other regulatory obligations.
 This is driving firms to audit their facilities, acquisitions, historical practices, and waste vendors. Investors use the resulting information to gauge risk and facilitate socially responsible investing. Some firms have found that detailing environmental expenditures and liabilities improves their relationships with institutional investors.

Under the federal Superfund Amendment and Reauthorization Act (SARA), firms must report their actual emissions of many chemicals. The national database of these reports, the Toxic Release Inventory (TRI), is available to the public. Every facility within certain industries and over a certain use and emissions threshold is required to report its releases, by volume, of 654 chemicals.
 In Michigan, for example, 315 companies reported to TRI in 1994. In the decade since its creation, TRI has amply demonstrated that a public record of pollution is a powerful incentive for firms to reduce toxic releases.

However, true P2 progress, emphasizing source reduction, cannot be measured without chemical use information. CUI, by including data on beginning inventory and chemicals incorporated into products, closes the gap in current TRI data and allows matching inputs and outputs at a facility. Reporting CUI (perhaps aggregated to the facility level to protect confidential business information) will help facilities demonstrate P2 progress to external stakeholders and build the trust that is the basis for constructive relationships. With CUI in hand, environmentalists, community groups, and local government officials can accurately assess P2 progress by tracking both source reduction and emissions reduction.

Some states have extended the TRI reporting requirements to include CUI. In Massachusetts the Toxic Use Reduction Act (TURA) covers a broader range of firms, a longer list of chemicals, and, most importantly, CUI. In New Jersey, the state Department of Environmental Protection also collects CUI, under the Community Right-to-Know Act. In both states, the data include the input quantity of toxics produced or purchased, and the output quantity released or incorporated into product. New Jersey data additionally include starting and ending inventories and the quantity consumed on-site. These data allow stakeholders to track toxics use for emergency planning, evaluating occupational exposure hazards, evaluating the toxic content of products, cross-checking TRI release data, and measuring source reduction.

TRI and related state requirements have forced firms to institute new measurement systems. The new data have provided firms with a ready-made index of pollution and an incentive to reduce it in order to publicly demonstrate environmental commitment. Massachusetts and New Jersey have given their firms additional incentives to prevent pollution at its source by collecting CUI.

External reporting at the regional or sectoral level

An indicator that is aggregated over many firms can help evaluate P2 progress across a state or region. Gross (absolute) measures are simple to compute from TRI data, with the caveat that firms emitting under the threshold do not have to report at all. A gross measure cannot accurately document changes due to P2 activity, however, because many other business factors influence toxic emission levels. As discussed earlier, production-normalized indicators screen out the influence of general business conditions and more accurately track P2 progress. No single normalization factor is best; each has its strengths and limitations. Different factors will be appropriate in different industries. For firms with bulk products that can be weighed, production data may be appropriate; for firms with products of widely varying size or complexity, gross sales volume may provide a more accurate picture. Due to these differences, an index normalized across many industries is necessarily inaccurate. For this reason the Washington State Department of Ecology recommends using only non-normalized measures for measuring state-wide progress, combined with normalized measures at the industry level.

Industry-specific measures are useful because they can help identify which industries need the most attention. Normalization is possible within industry groups, but is complicated by a lack of appropriate data. Reliable data on production, value-added, and gross business income are not available annually, while employment data (which are reliable, annually available, and detailed to the 4-digit Standard Industrial Classification code) does not always follow production trends closely. Employment data combined with productivity indices could provide an appropriate normalization index, but productivity data is only reliable to the 2-digit SIC code. TRI reports include an activity index for normalization purposes, but firms can independently decide how to calculate it. If all firms within an industry calculated their TRI activity indices similarly, accurate, normalized P2 data would be simple to develop.
 

Both gross and normalized measures may provide a misleading picture because they do not account for toxicity differences among chemicals. Systems for indexing the toxicity, persistence, and mobility of various pollutants can help address this problem.
 Incorporating such a system into P2 progress indicators would reveal true changes in the toxicity of industrial emissions. This would capture the effects of substitutions among TRI-reportable chemicals.

Particularly with the persistent toxics that are of special concern in the Great Lakes region, the best way to prevent emissions is to avoid using toxics in the first place. Thus, source reduction is at the top of EPA’s and Michigan’s P2 hierarchies. Accurately measuring source reduction requires chemical use data. Unfortunately, although TRI provides extensive information on environmental releases, recycling, and treatment activities for tracking regional progress, it does not provide data on chemical use. The only way to collect reliable use data is to expand industrial reporting requirements.

Potential research directions

· What indicators should Michigan use to track progress toward its P2 goals? Issues include:

· whether to aggregate data at the industry level or state-wide 

· whether indicators should be qualitative, quantitative, or both

· what normalization factors, if any, are called for

· whether indicators should account for toxicity differences between chemicals

· What information should Michigan firms report publicly to help build constructive relationships with stakeholders? What information should Michigan require its firms to report?

· What are current practices among Michigan firms for internal P2 measurement, and how can these practices be improved?

· What is the appropriate role for chemical use information in P2 analysis?

Notes
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� Thomas J. Bierma & Francis L. Waterstraat, Overcoming Barriers to Pollution Prevention in Small Business: Applications in the Metal Parts Fabrication Industry, Research Report RR-075, Illinois Hazardous Waste Research & Information Center, Champaign, IL: May 1995.


� There were also two academic researchers who were not able to attend the Focus Group, but submitted written suggestions. Their comments are summarized in footnotes. 


� Complete LCA is limited by data availability and time constraints, and for smaller firms is probably most useful for product planning at this time. Still, all manufacturers should practice life-cycle thinking and consider the source of their input materials and their end-of-life management options for handling their retired products. 
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