Workshop background paper, “Framing a Future Chemicals Policy”, Boston, April, 28-29, 2005

· The views expressed in these background papers are the views of the individual concerned, and do not necessarily reflect the views of their employers.

· These papers are intended as a thought starter, asking key questions; they are not a comprehensive review of the issue.

2. Information needs for decision-making that protects health and ecosystems and spurs innovation 

Joel Tickner, Lowell Center for Sustainable Production
Mike Wilson, School of Public Health, University of California, Berkeley
Information is critical to the sound management of chemicals, including prevention and innovation in safer chemicals, processes, and products. Much of the international discussion on chemicals management has focused on toxicity information needs, particularly on government risk assessment and risk management processes. However, less attention has been placed on information pertaining to materials flows, alternative technologies, and exposure potential, or how information can be applied to facilitate decision-making and innovation. Further, historically, most of the current data collection exercises at the national and international levels have focused on information for government and chemical industry decision-makers and may not fully consider workers, downstream users and retailers, and the general public as users of chemical information.

Having processes in place to provide optimal levels of information necessary to facilitate timely and effective decision-making is a crucial element of sustainable chemicals management. Such information must be as current and valid as possible, acknowledging uncertainties in scientific knowledge, and it must be accessible to a range of different “users”. The paper raises questions about specific data needs and uses.

1. The importance of information for decision-making

1.1 Information is critical for companies, governments and the public to understand and act on risks and to stimulate innovation in safer alternatives. Data on chemical toxicity, ecotoxicity and exposure are needed along with information on materials flows that illustrate how chemicals are used, the efficiency with which they are used and so forth. Information on how best to synthesize data and compare options is important for government agencies, firms, and others attempting to make decisions regarding chemicals and chemical processes.

1.2 Users of chemical information include government, industry (manufacturers, downstream users, retailers), workers and the public. In general, government agencies, companies, and, to a lesser degree, workers are the main consumers of toxicity-related information, and are thus the focus of this paper. However, while the public (and in many cases, small and medium-sized firms) would not be expected to use technical data, their “agents”, such as health and environmental groups, labor unions and small business organizations, can and do use toxicity information and information pertaining to substitute products and processes. Assuring access by these groups to chemical information, including raw data, increases accountability for both industry and government with respect to data accuracy and actions taken in response to data. The U.S. experience with the Toxics Release Inventory demonstrates the effectiveness of publicly available data for influencing pollution prevention activities.

2. Types of information necessary for decision-making

The type of information needed to make preventive decisions regarding toxic substances differs by the type of decision being made and who is making it (governments, firms, consumers). These types of decisions include:

· Pre-manufacture/pre-market review

· Prioritization for testing and/or risk management actions

· Regulatory controls/limits

· Hazard communication

· Substitution options

· Purchasing decisions

Depending on the decision-making process, simple or comprehensive data may be needed. Nonetheless, there are four considerations that are germane to chemical information: (a) knowing the robustness of the information and being clear about data limitations and uncertainties; (b) matching the degree of robustness to the type of decision being made; (c) having an ability to update information quickly to identify and act on early warnings; and (d) ensuring adequate transparency to improve accountability.

There are several types of information that are useful in this context, including:

2.1 Physiochemical and environmental fate properties

Generic properties of chemicals can be important for determining whether a chemical could be problematic. For example, explosivity, flash point, boiling point, bioaccumulation, persistence etc. are all useful for characterizing the hazardousness and fate of a substance and for grouping chemicals with similar properties. Understanding physiochemical properties of substances at the molecular level is a central element of green chemistry. These properties are established through relatively simple tests and predictive models.

2.2 Toxicity (Human/Ecological)

2.2.1 The intrinsic properties of toxicity and ecotoxicity play a role in understanding the implications of exposure to a substance or group of substances. Often such data may be enough to take preventive action. Data can be “screening level” or detailed. It can be based on direct testing of a particular substance or on surrogate measures, such as quantitative structure activity relationships (QSAR) or other methods. Through the OECD’s Screening Information Dataset (SIDS) program, the International Council of Chemical Association’s (ICCA) screening program and the U.S. EPA’s High Production Volume (HPV) Challenge, some screening-level toxicity information on high volume chemicals is being developed. While there are substantial limitations to these data, including a lack of exposure data, a lack of data on the great majority of toxicological endpoints and a lack of attention to medium and lower production chemicals, these approaches provide useful input for prioritizing future testing and risk management efforts. The European Union’s Registration, Evaluation and Authorization of Chemicals (REACH) proposal will require more extensive, tiered testing on a broader range of chemicals. It is challenging to define the quantity of data that is needed to adequately characterize a chemical’s potential to cause problems, or the quantity that is necessary to raise concern. Answers to these questions likely depend on particular circumstances and the nature of the decisions to be made. Clearly, there are trade-offs between obtaining actual test data for every chemical (in both time and cost) and using more rapid methods such as QSARs.

2.2.2 In general, there are three types of information that can serve to improve understanding of the toxicity of a chemical: in vivo tests, in vitro alternative methods, and QSARs. Epidemiologic data, of course, are lacking for the great majority of chemicals and are essentially unobtainable for practical, fiscal and ethical reasons. 

· Direct in-vivo testing has benefits in most cases over other test methods for understanding chemical toxicity but can be costly and is problematic from an animal welfare point of view. 

· Alternative test models and in-vitro screens are being improved but are not likely to be available and validated for some years. 

· QSARs, while having been improved over the years, are still limited for predicting some endpoints.

There is a need for mechanisms that would improve rapid toxicity screening and allow for effective prioritization. Data from efforts such as SIDS, REACH, and HPV could provide critical data for improving predictive models and design.

2.3 Chemical Purpose, Use, and Flow through the Supply Chain

2.3.1 While data on chemical properties are important for understanding chemical hazards, data on materials flows are equally important for understanding how chemicals are used, the efficiency with which they are used, their distribution throughout a supply chain, and opportunities for preventive interventions. For example, industry research has demonstrated that chemical producers often know very little about the uses of their chemicals more than one or two steps down the supply chain. It is essentially impossible to effectively manage chemicals without this information. Experience with implementation of the Massachusetts Toxics Use Reduction Program (www.turi.org) and similar programs (such as in New Jersey) has shown that many companies are inefficient in managing chemicals, and that information on chemicals is “dispersed” among numerous players in the firm. In Massachusetts, materials accounting has been important for stimulating toxics use reduction activities, particularly in firms that are downstream users of chemicals, where chemicals provide a “service” that can often be provided by less toxic substances. (See the chemical flows background paper).

2.4 Exposure

2.4.1 Exposure assessment is the process of evaluating exposure by characterizing the sources, paths and internal dose of chemicals that come in contact with living beings and the environment. Simple exposure assessment strategies are essential to priority-setting in chemicals policy. On the other hand, exposure assessment is limited in important ways. While the inherent toxicity and other physical properties of a chemical are testable and verifiable (even though the interpretation of tests can be debated), the results themselves do not change depending on how the chemical is used. Exposure, on the other hand, is highly variable between people, tasks, time and (in the case of modeling) the assumptions of the assessor. While efforts are underway to standardize exposure methodologies for use in public policy, at present basic exposure data on most chemicals are not available. For U.S. states, this includes the identity of chemicals in commerce, where and how the chemicals are used, in what volume, for what purpose, and the ways in which they might come in contact with workers, members of the public, and the environment. Exposure assessment is often the most challenging and uncertain aspect of characterizing chemical risks. 

2.4.2 The challenge of exposure assessment is particularly apparent in the case of persistent and bioaccumulative chemicals. Because these chemicals accumulate in the environment and in the human body, it is possible that their effects could materialize gradually, over time and across generations. Some of these chemicals are also known today to be toxic; that is they are “persistent, bioaccumulative and toxic”, or “PBT”. Simple exposure assessment models can be useful for setting policy priorities for PBT chemicals. For example, identifying PBT chemicals that are likely to come in contact with children would represent an appropriate application of exposure assessment. Conversely, analyses that attempt to characterize in detail the nature of exposure among children but in the process delay the introduction of safer substitutes would represent an inappropriate application of exposure assessment methods 

2.4.3 The Canadian government, through its prioritization of chemicals process under the Canadian Environmental Protection Act, is developing exposure assessment tools (SimET and ComET) to prioritize chemical risk assessment and risk management activities. Linking a set of basic chemical toxicity data with data on chemical properties, together with simple exposure assessment models (such as volume in commerce and the locations and types of uses) is a potentially effective approach to priority-setting in chemicals policy.

2.5 Alternatives and Substitutes (chemicals, processes, designs)

2.5.1 Internationally, most data collection efforts on chemicals have focused on the toxicity of, and exposure to, individual chemicals or groups. Less information has been generated on alternative chemicals, processes or product designs that would reduce risks. Having good information about substitutes and alternative designs can facilitate decision-making, particularly when there is a clearly superior alternative, such as a safer chemical substitute or process design that eliminates use of a toxic chemical. Government agencies and academic institutions can provide important technical support to firms in evaluating alternative technologies, undertaking demonstration projects and networking firms working on similar problems. In the state of Massachusetts, for example, work by the Surface Solutions Laboratory at the University of Massachusetts Lowell has been critical to the substitution of chlorinated solvents (see.www.cleanersolutions.org).

2.6 Measurements of progress towards reduction/prevention – product registers, surveillance, etc. for early warnings

2.6.1 It is not possible to evaluate the impact of chemicals policies without data on change that occur in chemical use or emissions. Information on chemical consumption and flow can be a useful evaluation tool. The Massachusetts Toxics Use Reduction Act’s chemical use reporting database provides information on chemical use in the state, including data normalized per unit of product. The Nordic Product registry keeps track of the types and quantities of chemicals used in products and has been compiled into the SPIN database; to date, however, no publicly available studies of changes in chemical use have been conducted using the data. The lack of post-implementation data collection represents a critical gap in many chemicals management efforts at the firm and government levels that limits the broader adoption of innovative policy approaches.

Questions: 

· Who should be responsible for generating chemical information and who should review it?

· What are the most effective ways of ensuring useful and comprehensive data on chemical exposure throughout a supply chain?

3. Putting information together for decision-making 

3.1 Information serves no purpose if it is not useable. Detailed quantitative risk assessments, for example, often do not facilitate timely decision-making because of their cost, the years required for their development, and the intractable debates they often engender. These problems have been a key driver for reform in the European Union. In most cases, rapid approaches for developing and implementing safer alternatives are more useful than quantitative risk assessments. 

3.2 A number of government agencies and private organizations have developed schemes for rapid chemicals assessment and risk management prioritization, including US EPA’s PBT Profiler and Pollution Prevention Framework, the Swedish government’s PRIO process and the Dutch SOMS process. The Massachusetts Toxics Use Reduction Institute is currently conducting an analysis of rapid screening and alternatives assessment tools. 

Questions:

· Is information on physiochemical properties, for example, enough to take preventive actions?

· Are quantitative risk assessments needed or are qualitative estimates sufficient? 

3.3 A key question in the context of decision-making in chemicals policy is whether a basic set of information is needed on all chemicals, or if it is possible to prioritize efforts on particular types of chemicals, uses, or concerns using readily available information. Chemical prioritization mechanisms have been proposed that use the “volume in commerce” or “inherent chemical properties”. Volume in commerce, of course, is not necessarily an accurate proxy for exposure, while information on “inherent chemical properties” is extremely limited. A key challenge with the second approach is identifying the type of information that is necessary and sufficient for priority-setting, whilst avoiding a de-prioritization of chemicals for which little safety information is available.

3.4 One example of the second approach is screening for persistence (P) and bioaccumulative (B) potential, regardless of volume in commerce, as illustrated in a Swedish model for prioritizing both new and existing chemicals in Figure I.

Figure I Proposed Swedish strategy for chemical priority-setting.
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Questions:

· Where does one err in the case of uncertain data about hazard or risk?

· How do data needs differ by the type of decision being made?

· To what extent can decisions be reviewed and updated when new information emerges and how can that enter the decision-making process?

· What is the right balance between resources dedicated to gathering additional data and resources dedicated to preventive actions?

* * * * * * * * * *

� We focus here on data about individual chemicals. Understanding the potential cumulative and interactive effects of multiple chemical and physical exposures, while important, is beyond the scope of most scientific analyses at this time. Identifying ways to determine the potential for cumulative or interactive effects should be pursued with more rigor, given the multiple substances and other stressors to which humans and ecosystems are exposed.





2
6

