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· 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.

5. Promotion and development of substitution and alternatives assessment

Bev Thorpe and Mark Rossi
Clean Production Action

We have enough experience to know the characteristics of a safe chemical: it is one that will not persist or bioaccumulate in the environment and move up the food chain. It is one that is not neurotoxic or genotoxic and one that does not meet the criteria of inherent hazard when measured against a series of endpoints commonly used in chemical testing. Progressive companies are working with design consultants such as McDonough Braugart Design Chemistry to find safe materials. On the government side, Sweden has established among its national environmental objectives the generational goal, by 2020, of a non-toxics future. Achieving this goal, in Sweden and elsewhere, will require the adoption of a sustainable chemicals policy within which the principle of substitution is the primary criterion for chemical management. The principle of substitution states that hazardous chemicals should be systematically substituted by less hazardous alternatives or preferably alternatives for which no hazards can be identified. If no completely safe material exists now, the Substitution principle embodies action towards constant improvement as research in Green and Ecological chemistry advances. The Substitution Principle can be implemented at government and company level. 
In effect, the substitution principle moves us towards clean production which can be defined as a way of designing products and manufacturing processes in harmony with natural ecological cycles. Clean production aims to eliminate toxic waste and inputs and promotes the use of renewable materials and energy. We would learn to mimic the properties of nature rather than attempt to control through destruction. Safer chemicals in processes and products would also allow better material reuse and recycling to occur which would help to cut our resource use. North American per capita resource use is the highest in the world and double that of western Europe, necessitating an urgent reduction in material intensity to fulfil our ‘needs’ as well as an exponential rise in our material efficiency. Moving to less or non hazardous alternatives provides a stimulus for innovation. 

Substituting hazardous chemicals goes beyond finding a drop-in chemical alternative Implementing sustainable chemical policy means asking first what function that chemical serves. Alternatives can then be analyzed from the perspectives of systems, products, materials, chemicals, or process change. 

Pesticide use is a case in point. Substitution would look at integrated pest management (process change), a change to organic farming techniques to reduce pests (systems change), as well as a move to less hazardous pesticide use (chemical substitution). Similarly substitutions for brominated flame retardants (BFRs) must fulfil the function of flame retardancy. But this can be achieved at several levels. A chemical change (replacing BFRs with nitrogen-phosphorous chemicals), a material change (replacing plastic with metal casings in laptops or using an inherently inflammable wool fabric barrier on mattress covers), a product change (isolating the source of potential fire from flammable materials, e.g., isolating electronic circuit in computers from plastic housing), or a system change (tackling the source of most household fires with compulsory self-extinguishing cigarettes and compulsory fire sprinklers in buildings). 

Below we outline the potential roles for government and business in implementing substitution, as well as actions already taken.

Government Roles and Actions on Substitution

1. Set Aspirational Goals with Timelines 

The generational goal in Europe has set an international benchmark and has influenced many countries and companies’ chemical policies. Sweden, a major promoter of a new chemicals policy, has set timelines and defined specific goals to achieve a non-toxic future as one of fifteen environmental quality objectives. These fifteen objectives were adopted by Parliament in 1999 and they provide a coherent framework for environmental programmes and initiatives at the national, regional and local levels.
 

For example, Sweden’s interim targets for meeting its generational goal of a non-toxics future include that newly manufactured products be free from:
 

· carcinogenic, mutagenic and reprotoxic substances, by 2007, if the products are intended to be used in such a way that they will enter natural cycles; 

· new organic substances that are persistent and bioaccumulating, as soon as possible, but no later than 2005; 

· other organic substances that are very persistent and very bioaccumulative, by 2010; 

· other organic substances that are persistent and bioaccumulative, by 2015; and

· mercury by 2003, and cadmium and lead by 2010.

2. Incorporate the Substitution Principle into Chemicals Policy

Sweden has effectively used the Substitution Principle to decrease hazardous pesticide use. They use a seven-step process which evaluates not only the intrinsic hazards of a chemical but its efficiency, its cost and its intended use. Alternatives are monitored and assessed for effectiveness. Since the Substitution Principle has been operational, 20% of the pesticides on the Swedish market have been substituted with less hazardous products.

The draft new EU chemicals policy – REACH – could lead to a wide range of substitution activities. On Oct 25th the Confederation of British industry and the Chemical industries Association issued a joint statement with Greenpeace that ‘substances of very high concern should be replaced with less hazardous alternatives wherever and whenever practicable.” 

3. Identify Classes of Chemicals as Priorities for Reduction

For example, the UK government has targeted for elimination the entire class of nonyl phenol and its ethoxylates. Through its Stakeholder Forum, the UK government concluded that it would take a considerable period of time (up to 4 years) for marketing and use controls to be agreed in the EU and implemented via UK legislation. The Forum therefore has drawn up with industry a voluntary phase out plan to achieve quicker results. If phase out does not occur successfully in all industrial sectors, the UK will enact legislation.
 

3. Use Economic Incentives such as Green Taxes 

Research by the OECD (Organization of Economic Cooperation and Development, of which the US is a member) has found that economic instruments such as taxes or trading systems offer the most economically efficient route to environmental goals. Denmark, for example, has shifted 0.5% of its revenue by lifting some of the tax on wages and increasing by the same amount a tax on carbon emissions, pesticides and chlorinated solvent use. And ten years ago, studies by the International Joint Commission for the Virtual Elimination of Persistent Toxic Substances in the Great Lakes Basin recommended that a tax on chlorine and PVC would achieve virtual elimination and spur employment and adoption of substitutes for PVC.
 

4. Supply R&D Funding to Advance Safer Chemicals

An example of funding research and development (R&D) for safer chemicals is the Green Chemistry Research and Development bill being discussed in the US Congress. The bill would authorize spending $26 million in 2005, $28 million in 2006, and $30 million in 2007 on green chemistry research and development. Such funding would advance the development of safer chemicals. 

5. Adopt Substitution Assessment Planning for Chemical Users

Many companies, as case studies have documented, are implementing safer substitution in their organizations.
 Companies are searching for safer substitutes to avoid regulation, reduce future liability, capture competitive advantage, increase market share, address community and worker concerns, and meet corporate ethical standards. However, the development and adoption of safer substitutes is happening slowly, in a piecemeal fashion and in some sectors not at all. Substitution assessment plans help companies to identify safer alternatives. 

A similar framework already exists in Massachusetts under the state’s Toxic Use Reduction Act (TURA). Under TURA over 550 companies have assessed their toxics use reduction options with technical help supplied by university and government experts. Toxic use reduction strategies included material substitution and product reformulation. Within ten years industry has reduced the use of toxic chemicals by 40%, by-product waste by 58% and toxic emissions by 80%. A cost benefit analysis reveals that the same companies saved a total of 14 million dollars over this period through the adoption of more efficient and safer processes.
 
6. Provide Technical Assistance to Chemical Users

In Sweden, for example, the government helps industry, through its PRIO interactive database, to identify substances of concern. PRIO provides data on the intrinsic health properties and environmental properties of substances. Through an interactive website, it allows companies to assess their chemical use, examine the opportunity for risk reduction through substitution and anticipate future legislation.
 A variety of other software tools in other countries exist to help industry assess alternatives.
 
The UK, Germany, Denmark and Sweden have disseminated information on safer substitutes for specific industrial sectors as well as guidance documents for industry. The UK Government agrees with the Royal Commission’s assessment of the importance of substitution and has decided that they “will take a more strategic approach to discussions with industry by examining substances of concern in groups of say 10 to 12 per Forum meeting…. An approach which will, in turn, help to prepare UK industry for the requirements expected of it under REACH.” 

In the USA various EPA programs exist to help downstream users. Most notably the EPA’s Green Chemistry Program, Green Engineering program, Design for the Environment program and the Pollution prevention Framework. At the state level, Massachusetts has the Office of Technical Assistance and the Toxics Use Reduction Institute, which both assist companies in their transition to safer alternatives. 

7. Identify Safer Substitutes 

Examples of governments identifying safer substitutes have emerged around the case of brominated flame retardants (BFRs). Both the German Federal Department of the Environment and the Danish EPA have identified safer alternatives to BFRs; as well as the barriers to implementing substitution. Such information helps small and medium scale enterprises, which do not have the resources and capacity for performing hazard assessments and evaluating the technical feasibility of alternatives. The Danish environmental strategy prioritizes action on their dangerous substances list and encourages manufacturers and importers to find substitutes and to develop alternative products. The Danish EPA's ‘Cleaner Products Support Programme grants subsidies to a number of projects that promote substitution. It supports the development, testing and assessment of alternatives to BFRs, as well as the dissemination of knowledge to manufacturers about the feasibility of implementing alternatives.

Business Roles and Actions on Substitution

1. Set Aspirational Goals

Kaiser Permanente (KP) -- the largest non profit health plan in the US -- has launched a new chemicals policy that calls for the avoidance of the use of carcinogens, mutagens, reproductive toxins and persistent, bioaccumulative toxins. 

Shaw Carpets is designing products with Green Engineering criteria.

Samsung has publicly committed to the phase out of PVC, organotins and all types of BFRs from its products worldwide by the end of 2005. It has conducted an inventory of chemical use to formulate a substitute development programme with targeted phase out dates. And for new chemicals the company will evaluate potential hazardous environmental effects and will only use a chemical in production “if sufficient evidence is available to demonstrate that they present no irreversible hazards to ecosystems or human health.” 

2. Identify Target Chemicals and Classes of Chemicals as Priorities for Elimination 

Leading companies in the information technology sector have drawn up extensive lists of chemicals for phase out with accompanying dates. For example Sony has listed three categories of chemicals (prohibited immediately, phase-out over a defined period, and reduce use pending more research). As an example, the use of all chlorinated organic compounds is set either for immediate phase out or reduction.
 

3. Work with Supply Chain to Transform Chemical Use

Companies are setting up systems to ensure that their suppliers are meeting chemical restrictions. For example, after it was determined by Dutch authorities in 2001 that the peripherals of a Sony Game Boy console contained levels of cadmium above the limit allowed, Sony carried out a systematic review of existing supply chains and internal management systems to implement stricter management procedures and prevent similar problems from occurring, See next.

4. Base Priority Decisions on Hazard Assessments

Substitution involves a complete change, not the risk management of a problematic chemical. The head of buying for H&M, a large retailer states: 

 “H&M is applying the precautionary principle. In practice, this has meant working closely with our suppliers to phase out substances and materials, that are, or could potentially be, harmful to our customers or the environment, from our products. In doing so, we have constantly, together with our suppliers, searched for less harmful solutions. We have encouraged our suppliers to be innovative and when we have found a better alternative somewhere among our suppliers we have helped to spread that knowledge to other suppliers and other markets. In doing so, we have found that almost anything is possible as long as you set clear guidelines on what is not acceptable. We have not had to compromise on fashion or quality in a way that has harmed our business. Prices may have gone up temporarily but as soon as mass production has started, the prices have gone back to previous levels. With the background of this experience, we find it important that EU legislation supports the idea of substitution when a better alternative is available. Such legislation would support us in our continued effort to eliminate hazardous substances from our products and to find better solutions that are less harmful to the environment.” 

5. Develop and Implement Substitution Plans, including Identifying Safer Alternatives

Necessary steps in implementing a chemical substitution program are identifying where chemicals of concern are used and technically feasible alternatives to these chemicals. As noted above, collecting the data on chemical use as well as identifying alternatives requires close collaboration with the supply chain. 

6. Require Manufacturers to Submit Full Toxicity Data

A common complaint from downstream users of chemicals is that they lack good data from their chemical suppliers. To get this data, companies are increasingly requesting that their suppliers provide hazards data, which is more comprehensive than Materials Safety Data Sheets, on products and their chemical constituents.

Questions

· Deciding what is ‘safer’: What procedures or criteria could we use to effectively compare alternatives? Could they be standardized? 

· Disseminating information about substitutes: Businesses will argue that their use of alternative materials/chemicals is confidential. How then can we disseminate information about alternatives to stimulate uptake across industry sectors? Who can provide technical support to industries on safer substitutes?

· Some would argue that risk assessment perpetuates ongoing use of hazardous materials and justifies the ‘status quo’ by arguing that the focus should be on exposure reduction. Does risk assessment present a methodological barrier to promoting substitute materials? If so, should more emphasis be on hazard assessment?

· Some companies would say that consumers do not care about a company’s chemicals policy, eg it all comes down to the final price of the product. How can companies be rewarded for adopting a sustainable chemicals policy? Are their financial benefits in doing so? 
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