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1 BACKGROUND AND OBJECTIVES

This document intends to provide general guidance for the identification and evaluation of alternatives and substitutes to substances proposed for inclusion in the Annexes of the Stockholm Convention on Persistent Organic Pollutants.
Annex F of the Stockholm Convention specifies the information relating to socio-economic considerations associated with possible control measures, to enable a decision to be taken by the Conference of the Parties regarding the inclusion of substances to be eliminated or restricted under the Convention. The list of required information includes consideration of the alternatives (products and processes) with respect to the following features
.
(i)
Technical feasibility;

(ii)
Costs, including environmental and health costs;

(iii)
Efficacy;

(iv)
Risk;

(v)
Availability; and

(vi)
Accessibility
The fourth meeting of the Persistent Organic Pollutants Review Committee (POPRC) agreed that text should be drafted that would describe the issues relating to alternatives and indicate the considerations related to persistence, bioaccumulation, long-range transport and toxicity that should be taken into account when dealing with possible alternative chemicals. The Committee established an intersessional working group on alternatives and substitution that took up this task in its workplan.
The work of the intersessional working group on alternatives and substitutes for the POPRC officially started in December, 2008. Drafts were distributed to members of the Working Group in early 2009, and ......
1.1
Objectives of the guidance

The aim of this guidance is to assist in the analysis of alternative products and processes that could substitute for candidate substances proposed for addition to the Convention. The primary target of this guidance is for the consideration of chemicals listed under Annex A or B, i.e. intentionally produced substances. However, this guidance may be applied to identify and evaluate techniques that reduce the releases of the candidate substances for Annex C (unintentional production) to the environment. Moreover, this guidance may be useful in the consideration by the Parties to the Convention on the registration of specific exemptions or other measures regarding the elimination or restriction of existing POPs, or more generally in considering policies for the reduction of human health and environmental risk posed by hazardous substances. 
This guidance provides general description of the issues to be considered in identifying and evaluating alternatives for candidate substances. This guidance does not intend to determine the feasibility or availability of alternatives to specific substances. This guidance also does not intend to overrule any national or regional guidelines or criteria. This guidance is aimed to be used in the consideration by the POPRC or by individual Parties of inclusion of new POPs, although it may also be useful for manufacturers or users of POPs in identifying and adopting alternatives.
The steps to develop an alternatives profile are represented in Figure 1.1.
1.2
Terminology
Throughout this document, the term “alternative” is used to denote a different chemical, material, product, system, production process or strategy that can replace a candidate substance while maintaining sufficient level of efficacy. The words “substitute” and “replacement” are also used in the Convention or on other international documents for referring to similar notion.
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Figure 1.1: Steps of alternatives profile in this guidance.
2 COLLECTIONS OF USE AND EMISSION INFORMATION
2.1
Consultation for defining the use of candidate substances
The first step to identify and evaluate alternatives is to collect information on the use categories
 of candidate substances. Without a full picture of the life cycle of the substances, it would not be possible to discuss the alternatives. Consultation should preferably be conducted in the process for the Risk Profile (collection of Annex E information), but if the information in the Risk Profile is not sufficient, more information should be collected for the Socio-economic Considerations (collection of Annex F information). If possible, the percent of the total use of the nominated substance should be identified for each use category.
National, or where appropriate international, consultation is needed for collecting the following information:
(1)
Production and import of the candidate substances and products that contain these substances
(2)
Ways in which the candidate substances and products containing them are used in industrial processes or other practices, including the functions and features of the substances that make the use of the substances necessary (including technical, economic and social considerations);
(3)
Potential emission into the environment (including the waste and recycling stages in their life cycle).
The consultation targets include chemical manufacturers, importers, and industrial users of the chemical products (downstream users), and waste collection and disposal firms. Sending out a questionnaire to companies and industrial associations is a good means for consultation. In order to conduct the consultation successfully, information on the consequent regulatory decisions, including the schedule for POPRC consideration, COP decision and national enforcement, should be clearly presented to the consulted companies. Interviews with experts in industrial sectors, academia, and government would also contribute to the better understanding of the use of the target substances. 
More guidance on how to collect information on the production and use of a certain chemical is included in the “Handbook on effective participation in the POPs Review Committee”, which is available on the Stockholm Convention website. 
For chemicals that are under review of the POPRC, information on uses and releases of the potential POP can be found in the Risk Profile and Risk Management Evaluation of the concerned chemical. 

	<Example of consultation arrangements>

The Japanese government established an expert committee to review information on candidate POPs, chaired by the Japanese member of the POPRC, to develop a national submission to POPRC and perform other preparatory work for POPRC discussions. In its preparation for the POPRC discussion including the alternatives to candidate POPs, the committee conducted hearings with industry groups that use or produce candidate POPs, with regard to the following issues:

a)
Use, application, and function of the candidate POPs;
b)
Emission to the environment and its management;
c)
Availability of potential alternatives and its schedule; and

d)
Specification of essential use and its purpose (e.g. result from the consideration of socio-economic impacts).

In the assumption that industry groups which did not respond to the invitation to hearings did not regard the use of the targeted chemicals as essential for their business, the committee only considered the information presented in these hearings or otherwise already known, when it developed the national submission to POPRC regarding the alternatives.


2.2
Description of the existing use of candidate substances

It is important to describe the use of candidate substances as specifically as possible. The POPRC needs information on specific uses for the consideration of socio-economic implications of the inclusion of the target substances in the Convention. Also, without such specific information, it would not be possible to describe the specific exemptions in Annex A or B of the Convention.
2.3
Information on releases into the environment

Information on releases of the candidate substances into the environment is important to evaluate the need for alternatives. Although it may be difficult to estimate the quantity of environmental releases, at least qualitative consideration should be given to whether or not there are considerable releases into the environment.

A first qualitative consideration may be to determine whether the target substances are used, or can be used, in a closed industrial process. If the substances are used in closed systems and do not remain in the final product, there is reduced concern of releases into the environment except for accidental releases. In contrast, if the target substances are contained in final products intended for dispersive use (such as in paints, detergents, adhesives and pesticides), it should be assumed that all or most of the target substances will be released into the environment. If the substances remain in products and articles not intended for dispersive use, such as industrial lubricants and insulators, it should be assumed that there is certain environmental releases at the use, recycling and waste disposal stage.

Quantitative information on the estimated releases from point sources may be obtained from Pollutant Release and Transfer Registers (PRTR) or emission inventories. Existing risk assessment documents may also contain such information. If such data are not available, releases may be calculated by applying certain emission factors to the production or import volume, or considering mass balance from the production/purchase amount and sale amount.

Quantitative information on the estimated releases from non-point sources may also be obtained from PRTR, emission inventories or risk assessments. If such data are not available, releases may be calculated applying certain emission factors to the production, import or use volume.

Environmental monitoring data, human biomonitoring data, or emission measurement data are also a good source of information. Environmental monitoring and human biomonitoring
 may identify unknown releases into the environment, and also may be used for verifying the emission estimation by comparing the concentration estimation from exposure models and the measured data. Emission measurements contribute to more precise estimation of releases from point sources.

3 IDENTIFICATIONS OF ALTERNATIVES
3.1
Identifying potential alternatives
The second step for the identification and evaluation of alternatives is to list up potential alternatives achieving the equivalent function of the target substances. Alternatives should include not only alternative substances that can be used without major changes in the product or process design, but also innovative changes to the product design, industrial processes or other practices that do not require the use of the target substances.

Information for the identification of alternatives may be collected through consultations with relevant industry, including manufacturers, industrial users, and end users in a similar way as the identification of the use of the target substances described in the previous chapter. End users of products that contain candidate substances are essential sources of information on alternatives -- because they have the greatest opportunity to select alternatives that do not contain candidate substances. End users are broader than industrial users and include: farmers, hospitals, retailers, governments as well as original equipment manufacturers (OEMs).
 In these consultations, care should be taken to appropriately handle confidential business information (CBI), since disclosure of CBI may result in the loss of competitiveness and thus hinder the innovation for development of alternatives. Parties are encouraged to address CBI restrictions when they prevent end users from choosing products that do not contain the candidate substance and hinder the selection of safer alternatives. Information from literature or the experience from regulation may be useful in identifying possible alternatives. Interviews or consultation meetings involving experts from industry, academics and regulatory authorities may be a good means for identifying possible alternatives.
Non-chemical alternatives, i.e. substituting the use of chemicals with other measures that do not rely on the use of chemicals, are also included in the potential alternatives. Non-chemical alternatives may be the use of alternative industrial process, or application of other innovative practice. One example is the application of integrated pest management (IPM), which use physical, mechanical and biological methods as an alterative to the use of hazardous pesticides,.
3.2
Assessment of availability and technical feasibility of alternatives
Alternatives need to be available and technically feasible. For the consideration of inclusion of substances in the Annexes of the Convention and for identifying specific exemptions, the availability and technical feasibility of the identified alternatives should be assessed.

Commercial or current availability of an alternative is an important indicator of technical feasibility. If alternatives are already used by some companies, there is a good prospect that these are available and technically feasible for other companies, although it may not be possible for other companies to adopt such alternatives for technical, economic or intellectual property right reasons. Substances or processes used for similar purposes in other type of products or industrial sectors may also be adopted as alternatives, but in such cases there may be more technical and other challenges that require some time to apply these alternatives successfully. Some potential alternatives may be less feasible in a short term, as is the case if the alternatives are still at research and development stage.
Information on the availability and technical feasibility of alternatives can be collected in stakeholder’s consultations as described in the previous section.
3.3
Stimulating innovation in the development of new and safer alternatives
Efforts for substitution of POPs should not stop at the identification of existing alternatives, but should stimulate the innovation in the development of new and safer alternatives. To promote such innovation, the following points should be borne in mind:
· National and international policy should send a clear message that alternatives to POPs are strongly needed for the protection of human health and the global environment;

· Intellectual property right should be properly protected to maintain the incentives for the development of alternatives;
· Obstruction to innovation such as the delay in regulatory procedures should be minimized;
· International and cross-sectoral cooperation should be promoted.

4 ASSESSMENT OF RISKS RELATED TO ALTERNATIVES
The purpose of considering alternatives under the Convention is to protect human health and the environment from POPs. Therefore, simply replacing one POP with another hazardous substance should be avoided. It is emphasized that “safer” alternatives are needed. “Safer alternative” means an alternative that when compared to a candidate substance either (a) reduces the potential for harm to human health or the environment or (b) has not been shown to be a potential candidate substance (that is, it does not meet the criteria for a candidate substance of persistence, bioaccumulation, adverse effects and long-range transport). To ensure that certain alternatives lead to the protection of human health and the environment, a risk profile should be conducted to show that the potential alternative is “safer” based upon the above definition than the target substance. A comprehensive risk profile may not be possible due to the lack of information on the hazardous properties of the alternative or difficulties in exposure assessment, but at least a simple consideration of risk should be performed.
4.1
Application of POP screening criteria
Firstly, it should be confirmed that the alternative product does not contain other substances that have POP properties, and that the alternative process does not use such substances. If it does, then it is likely that these substances again need to be included in the Convention, making all the substitution efforts worthless. In principle, it should be shown that the substances used in the alternative products and processes do not meet the screening criteria for persistence, bioaccumulation, potential for long range transport, and adverse effect criteria, given in Annex D of the Convention. Alternatives that do not have POPs properties or do not lead to their formation should be prioritized.
4.2
Further risk consideration
Even if the alternative does not contain or use other candidate substances, it may not lead to the reduction of human health and environmental risk, depending on the hazardous properties and exposure conditions of the alternative.
Ideally, risks related to the target substance and the alternative should be quantitatively compared, using the hazard data and exposure estimation. However, such full risk assessment may not be possible. In case this is difficult, efforts should be made to collect information to ensure the following:

· The alternative substance does not have hazardous properties that raise serious concern, such as mutagenicity, carcinogenicity and adverse effects on the reproductive, endocrine, immune or nervous systems;
· The risk resulting from the use of the alternative is considerably lower than the use of POPs, in view of the known hazardous properties and exposure conditions.
Attention should be given to the potential for harm under actual conditions of use as well as indications that the processing or manufacturing conditions of the alternative might increase health risks of factory workers.
4.3
Development of safer alternative products and processes

The previous sections describe the issues to be considered for the assessment of alternatives, but these issues should better be considered in the development of alternatives. Thus, it is recommended to look into the hazardous properties (especially POP properties) of possible alternative substances at the development stage, also taking into account the changes in exposure conditions.

5 SOCIOECONOMIC ASSESSMENTS OF ALTERNATIVES
Alternative products and processes may incur additional cost, therefore economic feasibility of alternatives should be considered. Characterizing the socio-economic implications of an alternative varies according to whether the nominated substance has largely already been phased-out or is still in current use.
For candidate substances that have already been phased-out, the alternative substances, products, or processes are presumably already in use. This implies that they are economically feasible. There may be a need to try to estimate costs associated with waste handling of phased-out substances since the listed substance will be subject to Convention requirements under Article 6.
Characterizing the socio-economic implications of substances in current use could include the following factors if the information is available: incremental costs for users to replace the candidate substance with the alternative or redesign of the product to eliminate it; costs of waste handling; and costs incurred by national governments related to regulation, enforcement, and compliance activities. While the overall societal impact of switching from a currently used substance to an alternative may be economically beneficial or neutral, there will be winners and losers in the transition. Some winners are likely to be innovative companies that manufacture the safer alternative.
Ideally, cost assessment should be performed to quantitatively estimate the cost for the adoption of alternative product or process. This includes both the cost to manufacturers of substances and to the industrial users. The cost to the manufactures includes the difference of raw material prices, capital investment and difference in manufacturing process. This may be indicated as the difference in price of the target substance and the alternative. The cost to the users includes, in addition to the production cost reflected in the price of the alternative, capital investment and operational cost resulting from the necessary changes in processes. Also, if the performance of the alternative is lower than the target substance, this may imply some additional costs to the used of the alternative. Cost considerations should also take into account costs related to the application of the chemicals, for example waste disposal costs, remediation costs of contaminated sites, health costs incurred by the chemical, as well as any positive or negative social costs of the target chemical and its alternative.
In case quantitative cost assessment is not possible, the cost should be assessed qualitatively. For example, stakeholders’ consultation may result in a cost description as negligible, minimal, considerable or prohibitive (or in some cases cost can be reduced by the adoption of alternatives.) When alternatives become widely adopted their costs are likely to decline due to economies of scale and increased market size. It is important to recognize such cost decline in the cost comparisons at the moment of the research.
6 EVALUATIONS OF ALTERNATIVES
The information collected on alternatives following the steps described in previous chapters should be presented in a concise manner. There is no agreed format for this presentation under the Convention, but examples of a tabular presentation are given in Annex 1.
Taking the collected information into consideration, POPRC is charged with evaluating these alternatives in view of deciding whether or not to recommend the inclusion of the substances in the Annexes of the Convention, with any indication of specific exemptions. The Conference of the Parties is charged with its decision on whether or not to include these substances with any specific exemptions. Individual parties to the Convention will decide whether or not it needs to register specific exemptions.

When Parties supply information to POPRC for its preparation of a Risk Management Evaluation in accordance with Annex F, each Party shall consider sufficient information
 as below prior to its report that certain applications are essential so that they need to be exempt.
· A description of the functionality and use of the nominated substance and clear identification of the use category.
· An explanation of why the exemption is technically or scientifically necessary and why potential alternatives are not technically or scientifically viable. This should include how the proposed use is distinct from other examples of alternatives for similar uses. If known, as assessment of what is in the research pipeline for alternatives should be provided.

· A description of the potential for alternative processes, products, materials, or systems that eliminate the need for the substance. The search should be broader than just chemical substitutes, and include alternative processes and products.

· A list of sources researched which could include research and government institutions, relevant technical journals, patent searches, equivalent end-users, NGOs familiar with the nominated substance and its end uses, and Indigenous groups with traditional knowledge that may have alternative solutions.

· If possible a “substitution plan” should be provided including steps that need to be taken to develop a viable substitute.

An important source for possible alternatives to nominated substances could be manufacturers who may be unaware of the POPRC process. For this reason, it would be helpful to post the exemption proposal on the Stockholm Convention website so that manufacturers of the alternatives could respond present information to the Committee regarding alternatives for certain uses of the nominated substance.

Similarly the appearance of alternatives is likely over time. This means that if a substance is listed in the Convention with a time-limited exemption, countries would benefit from knowing new advances in alternatives. To assist countries with the substitution of the listed substance, it would be helpful to include a page on the Stockholm Convention website that allows for comments on the emergence of alternatives. In this way, countries could share experiences and manufacturers and other stakeholders could provide useful information.
In these decisions, parties may take into account the following points, in addition to the information on the technical feasibility, costs, efficacy, risk, availability and accessibility of the alternatives collected above:
· Human health and environmental benefits achieved by the substitution through alternatives;

· Benefits deriving from the target substances, including consideration of whether their function is essential for human health and safety;
· Requirement of the transition period for adjusting downstream production process to the alternative;
· Precautionary consideration where scientific evidence is incomplete.
7 CONCLUSIONS AND RECOMMENDATIONS
Key message of this guidance is summarized as follows:
(1)
It is essential to precisely identify uses of POPs and their candidates, and this requires collection of information from various sources, mainly through consultations with the industry and other stakeholders. Whether alternative substances, products or processes are available can be determined only through surveys on what specific alternatives are feasible for what kinds of uses.
(2)
Although it may be difficult to fully implement risk assessment on alternatives, it should at least be confirmed that POPs are not substituted by other POPs or substances with concern of significant risk.
(3)
Although it is difficult to precisely estimate costs and benefits of alternatives, each Party should collect as much information as possible on socio-economic impacts to evaluate cost-effectiveness of a particular use.
(4)
Cooperative efforts are helpful to facilitate further dissemination of better and safer alternatives world wide. The development of this guidance under the auspices of POPRC is in itself one of such cooperative efforts.
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Annex 1

Examples of the ranking evaluation of potential alternatives
Lohse et al (2003) conducted 10 technical case studies that cover substitution cases involving enterprises, administrations/governments as well as stakeholders from the public arena, such as trade unions, environmental NGOs, media and others.
In a first step, all influence factors which were identified as important for the substitution case, were classified in one of five main analytical categories, each with several subcategories:
[image: image2.emf]
In a second step, the number of possible alternatives for a given substance was narrowed down to the most important alternative in order to allow a direct comparative analysis of the case studies.

As a principal approach, the case studies are analysed using the working hypothesis that substitution is a reasonable approach to reduce chemicals-related risks. Consequently, the relevant factors influencing substitution were then characterised with + and – symbols according to their observed effect as either a promoting factor or as a barrier to substitution (see Table 9).
[image: image3.emf]
In each case study, some factors clearly exerted a stronger influence than others. These most relevant influence factors are listed in bold at the end of each case study and in the summary Table 10. 
In the summary matrix of case study results, these most important influence factors are highlighted by grey-shaded areas (see Table 10).

[image: image4.wmf]
24 The + and – symbols indicate the direction of the relevant influence factors promoting or hindering substitution. Neutral or ‘non-existent’ effects (symbol ‘o’) are not further considered except for case study 2 façade cleaning. In this case the complete absence of public awareness makes it considerably more difficult to promote substitution.
Reference: Joachim Lohse et al. (2003)
Example of the evaluation table of potential alternative substances
It would be useful to summarise the available information on alternatives as an overall assessment. This should give for alternatives that are technically feasible and which deliver the same functionality as the substance of concern an overview of the knowledge on the risks to human health and the environment and on the economic feasibility.

The Authority may consider summarising the available information in tables such as Table 4.
[image: image5.wmf]
Reference: European Chemicals Agency (2007)
� Although the Convention text does not provide definition of these words, it would be helpful to clarify what is meant by some of them. “Technical feasibility” can be understood to consider whether an alternative technology exists or is expected to be developed in a foreseeable future. “Efficacy” is how well the alternative performs in a particular functionality including any potential limitations. “Availability” is the extent to which an alternative is on the market or simply ready for immediate use. “Accessibility” refers to whether an alternative can be used considering geographic, legal, or other limitations.


� This involves grouping of individual uses of a nominated substance into a single group based upon similarity of function and application. For example, flame retarding polyurethane foam cushioning is a use category for PentaBDE. Since flame retarded polyurethane foam serves the same function in many different products (chairs, sofas, and mattresses), all these uses fit under a single use category: “flame-retarded polyurethane foam”.


� “Biomonitoring is the measurement of a chemical, the products it makes after it has broken down, or the products that might result from interactions in the body. These measurements are usually taken in blood and urine and sometimes in other tissues such as hair, saliva and breast milk” (source: Health Canada - http://www.hc-sc.gc.ca/ewh-semt/contaminants/biomonitoring-biosurveillance-eng.php).


� Information from general consumers could be collected through retailers, consumer groups or governments.


� In principle, each party needs to handle information provided by those including companies as CBI, but it should be noticed that appropriate information disclosure to the public may be required, for example, when the candidate substance is used in a manner with potential risk to public health.
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