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Abstract 

Chemicals are integral to almost all sectors of society, bringing many benefits, but the sound 

management throughout their lifecycle is essential in order to achieve a better and more 

sustainable future for all. The object of this study, the Authorisation regime in EU’s REACH-

regulation, is one regulatory instrument to control chemicals. 

It is important that decision-making is consistent, transparent and open to ensure legitimacy.  

This is particularly true for the control of chemicals because it is a contested policy area, where 

policy effectiveness does not have an objective standard of measurement. With reference to this, 

the aspects studied were the form and application of rules and procedures for making decisions.  

Overall findings are that the decision-making includes published procedures and justifications for 

made decisions. The studied individual decision problems are open with mandatory public 

consultations, allowing input and participation from interested parties. Justification for choosing 

decision support tools with consequent effects on outcomes is less transparent. This also applies 

to operationalisation of some critical concepts.  

There is no definite or value-free method that can be applied to measure to what extent the 

objectives are met in all of the various decisions in the REACH Authorisation regime. This could 

potentially lead to decisions based on individual’s subjective judgments. The influence of 

individual value-based judgments on the outcome is mitigated by having groups of persons as 

decision-makers, rather than individuals, and by transparency. Certain decisions include value 

judgments on the acceptability of risk either made by expert judgment embedded in standards 

and protocols or included in a formal type of assessment. The underlying assumptions regarding 

values are not evident in these cases. 

The methodology for the decision-making has developed over time, with a decision support tool 

introduced for prioritisation. This algorithm-based tool supports decision-making, but actual 

prioritisations were often based on aspects not considered in the tool. This is likely to continue 

to be the case, even if (as foreseen) relevant and structured information on substances becomes 

more readily available.  

The first phase in the REACH authorisation decision procedures, clarifying and defining issues, 

is probably the single most important phase. It can also be demanding in time and resources. The 

regime includes sequential decisions, where the decision-maker’s information requirements 

includes increasing number of aspects from the first to the last decision. Since not all substances 

go through the entire sequence, this is efficient in terms of use of resources to elicit information. 
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1 Introduction  

Chemicals are integral to almost all sectors of society, bringing many benefits, but the sound 

management throughout their lifecycle is essential in order to avoid significant and increasingly 

complex risks to human health and ecosystems and substantial costs to national economies. One 

particular concern is chemicals that persist in the environment for a long time, and accumulate 

in the tissues of most living organisms and poison humans and wildlife. (UNEP, 2012)  

In the Johannesburg Plan of Implementation (UN, 2002, para. 23), adopted at the World 

Summit on Sustainable Development in 2002, Governments identified the goal of ‘achiev[ing] by 

2020, that chemicals are used and produced in ways that lead to the minimization of significant adverse 

effects on human health and the environment’. This goal is included as part of the Strategic Approach to 

International Chemicals Management (SAICM) (UN, 2015). The sound management of chemicals 

has been recognised as important for the protection of human health and the environment, and 

therefore for sustainable development, on a number of subsequent occasions. Such as the UN 

Conference on Sustainable Development, held in Rio de Janeiro in June 2012 (UN General 

Assembly, para. 213-223). 

In the European Union (EU), the Regulation (EC) No 1907/2006 concerning the Registration, 

Evaluation, Authorisation and Restriction of Chemicals (REACH) was adopted to give a high 

level of protection for human health and the environment from the risks that can be posed by 

chemicals, while enhancing the competitiveness of the EU chemicals industry. Companies have 

the burden of proof under REACH. The companies must identify and manage the risks linked to 

the substances they manufacture or import and market in the EU.   

In cases where the economic actors cannot manage the risks, authorities can restrict the use of 

substances in different ways. For the most hazardous substances – Substances of Very High 

Concern (SVHC) – this can be done via an authorisation regime where a substance may only be 

used in uses for which there is a valid authorisation. This regime should eventually lead to the 

substitution of these substances with less hazardous alternatives. 

The authorisation regime includes separate decision procedures for a specific substance with 

different decision-makers in the separate procedures. The decisions stipulated, with substantive 

and procedural provisions for the decision-making, in the regulation are: 

1) The decision to include a chemical substance in the so-called Candidate list under 

REACH. This list includes only SVHCs and these are candidates for being subject to 

authorisation requirements. 

2) The decision to include a chemical substance in REACH Annex XIV – Substances subject to 

authorisation, based on a recurring prioritisation of chemical substances on the Candidate 

list. 
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3) The decision to grant an authorisation to an applicant (an economic actor) for specific 

uses of a chemical substance included in REACH Annex XIV. 

4) The decision to withdraw, amend or prolong an authorisation (given under 3) above) 

under review. 

The decision-making processes including the normative preferences are stipulated in the 

regulation and varies between the different decisions. The decisions in the authorisation regime 

are complex decision problems and the outcome of the decisions will have a significant impact 

on many stakeholders, including the general public. They are also costly. In a report from the 

European Commission (2017b, p. vi) it is estimated that the costs of the REACH authorisation 

to EU public authorities is 8,4 million Euro per year, and for EU applicants 9 million Euro per 

year. 

The decision-making process is important on many levels. On the level of the regulation and the 

achievement of its objectives, Scott (2009, p. 59) notes, in the context of REACH: ‘It is in the 

minutiae of law’s construction of decision-making procedures and conditions for action that the politics of 

risk regulation are played out.’ 

On the level of EU governance in general, the Treaty on the functioning of the European Union 

stipulates that legal acts shall state the reasons on which they are based (2012, art. 296). The 

European Court has in a judgment (2013, T-368/11,para. 101), clarified that the statement of 

reason:  

‘[…] must show clearly and unequivocally the reasoning of the institution which adopted the 

measure, […] enable the person concerned to understand the full significance of and the reasons for 

the measure at issue in order for them to safeguard their rights […]’  

The European Commission’s agenda for better regulation sets out to ensure, among other 

objectives, that decision-making is open and transparent (European Commission, 2017a). The 

European Commission (2018a, p. 7) has identified the: ‘Simplification for a more workable 

authorisation process’ as one of sixteen actions in their report on the operation of REACH. 

On a global level, transparent institutions and responsive, inclusive, participatory and 

representative decision-making is part of the sustainable development goals – a set of goals to 

end poverty, protect the planet and ensure prosperity for all – adopted by the general assembly 

of the United Nations (UN) on September 25th 2015 (2015, p. 25). A documented and 

transparent decision-making process is needed to achieve these targets. 

1.1 Problem and background  

As explained above, decisions in the Authorisation regime in REACH has a major impact on 

many stakeholders. Effective and transparent decision processes are needed to contribute to a 

sustainable future. Furthermore, according to Article 2 of the Treaty on European Union, the 

principle of the rule of law is one of the fundamental values of the EU (EU Publications Office, 
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2018). The principle is that the EU and all member states are governed by a body of law (legal 

codes and processes), and not by discretionary or case-by-case decisions.  

This study will examine, both the processes and the decisions made in the Authorisation regime 

under REACH since 2008, when the regime entered into force, from the aspect of open and 

transparent decision-making contributing to the legitimacy, and the principle of rule of law. 

There has been a rapid development of chemical legislation in several Asian countries. In many 

cases, this legislation incorporate approaches similar to those found in REACH. (ECSIP, 2016, 

pp. 15-16) The result of this study is relevant as input to developing the current processes as 

well as an input for developing the processes of countries who have not yet, but who wish to 

implement similar legislative instruments. 

Values enter into the decision-making in several ways, and value judgments in regulatory 

decisions can go against the principle of the rule of law. How value judgments are handled in the 

studied decision-making will be part of this paper. 

For the studied decision-making the quantities or categories that need to be measured are in the 

legal text, but these, along with other definitions introduced outside the legal text, need to be 

operationalised in order to be measured in a meaningful way. The operationalisation must be 

done without compromising the principle of the rule of law, which will be studied in this paper. 

Majone (2010) presents a reasoning on the study of risk regulation, including risks arising from 

the use of chemicals. He argues that decision-making in cases of the same type as the REACH 

Authorisation regime involves many cases where the scientific uncertainty cannot be significantly 

reduced. The questions of fact can be stated in scientific language, but are in principle or at least 

in practice unanswerable by science, they are what Majone refers to as trans-scientific issues. In 

such cases, he reasons, the correctness of the outcome cannot be determined unambiguously, 

and the procedure of the decision-making therefore acquires special significance.  

The decision-making need to be consistent to ensure legitimacy and accountability. A decision-

making procedure that breaks down the decision problem into its main components will also 

help to identify any source of disagreement and facilitate interpersonal communication and the 

resolving of any conflicts. This is particularly important where the decision-maker is a group of 

persons. Klika (2015) argues in a similar way specifically for the REACH authorisation regime. 

He argues that this is a contested policy area, where policy effectiveness does not have an 

objective standard of measurement. Therefore, throughput legitimacy – referring to the rules 

and procedures for making decisions in and by organisations – should be the normative standard, 

rather than input legitimacy (referring to the legitimacy of the institutional arrangements of 

political systems and chains of delegations), or output legitimacy (referring to effective decisions 

in the sense that outcomes meet citizen’s preferences).  
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1.2 Purpose of this paper 

The object of study is the decision procedures, including a review of the decision problems in 

the respective procedure, in the Authorisation regime in REACH. The focus is on the procedure 

of the decision-making rather than the outcome in line with the reasoning of Majone and Klika 

presented above.  

The decision-making procedures in the REACH Authorisation regime will be characterised 

according to decision theory, followed by a review of decisions made under these processes. The 

study will focus on the following questions:  

1. Is the decision-making open and transparent, contributing to legitimacy? This entails 

possibility for stakeholders and interested parties to participate, readily available 

information on the statement of reasons for the decision and a clear decision-making 

process.  

2. How have value components of decision problems been considered in the procedures? 

3. Has there been any change in the decision-making methodology over time? 

4. Could (some of) the decisions be made by an algorithm using readily available data as 

input? 

5. Is the overall process effective in terms of internal consistency, use of decision-making 

support tools and proportionality of data requirements versus importance of the issue 

considered.  

1.3 Scope of the study 

The three first decision procedures in the authorisation regime – inclusion in the Candidate list, 

inclusion in Annex XIV, and granting of an authorisation – will be included in the study. The 

time period studied is from the start of the authorisation regime (2008) to February 2018. The 

fourth decision procedure – review of granted authorisations – will not be included since no 

reviews had been concluded by February 2018, and it is in principle very similar to a decision 

problem for granting an authorisation. 

The scope of the study includes only the decision-making within the REACH Authorisation 

regime, so for example the considerations leading up to a submitted proposal for inclusion in the 

Candidate list or the considerations leading up to an application for an authorisation, are outside 

the scope of this study. The decisions of economic actors in the market is also outside the scope. 

Certain categorisations or measurements used in the REACH Authorisation regime are also 

extensively used in other frameworks. Examples are the classification of chemical substances 

into categories based on their intrinsic hazardous properties and the measurement of societal 

costs and benefits from actions. These have not been analysed in this study.  
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The decision-maker varies between and, in some cases, within the different decision procedures 

studied. The study is based on the assumption that all decision-makers’ aim is to achieve the 

objective of the decision (the normative reference, see section 3.1) given in REACH. 

1.4 Structure of the paper 

After this introductory chapter follows a description of the methodology used in the study and 

the theoretical background used to characterise and study the decision-making. 

A chapter on the review follows the theoretical part. This includes a description of the decision-

making as stipulated in REACH, a characterisation of those processes from a theoretical 

decision-making perspective, and a review of decisions made. After this follows the analysis of 

the review. Lastly, the conclusions and proposal for further work are presented.   

The methods used in the decision-making in the REACH authorisation regime as well as the 

process itself have been discussed in articles and books, and this will be included in the 

discussion.  
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2 Methodology 

In this chapter. I present the methods used to characterise the decision-making procedures, the 

methods chosen to review the made decisions, and the sources used.  

2.1 Methods used to characterise the decision-making 

Cedergren and Tehler (2014) proposes a conceptual framework for systematically studying risk 

governance. The framework is influenced by design science and is based on three levels of 

abstraction (2014, p. 92): purpose, function and form. It includes three analytical approaches, a 

descriptive, an evaluative (is the aim of the process achieved), and a normative (why should the 

process be performed). In line with the reasoning in section 1.2 the descriptive approach will be 

used. This approach will look at why the risk governance process is performed (purpose), and 

not why it should be performed as in the normative approach. It will also look at what the 

process produces to achieve the aims (function), and how it produces outputs (form).  

One of the questions of this study refers to the effectiveness of the decision-making in the 

regime. To study this, a model structure for characterising decision-making in terms of phases 

and routines is used to describe the decision processes and the decision-making. The model I 

have used for studying the decision-making was developed by Mintzberg, Raisinghani and 

Theoret (1976) for decision-making under ambiguity, where the decisions were important, the 

organisation had not encountered the process in quite the same form and did not have 

predetermined and explicit set of ordered responses (see section 3.1). The decision problems in 

the Authorisation regime in REACH can be said to be of this type, at least in the early years of 

operation. As more experience is gained in the decision-making and guidance and procedures 

are developed, the decision-making may well become more standardised and this study will 

explore this trend. 

2.2 Methods used in the review of decisions 

Reviews of decision on inclusion of a substance in the Candidate list have been made based on 

primary sources. An outline of some of the main primary sources is given in Appendix A, and 

the review is described in section 4.3, with more details in Appendix B. 

The decision on inclusion in Annex XIV is more complex and includes two steps, prioritisation 

ending in a recommendation and a decision. The prioritisation of substances on the candidate list 

for inclusion in Annex XIV is based on assessments made by ECHA. In the review, the scoring 

made by ECHA according to their latest approach (from and including the sixth 

recommendation) has been compared to a scoring of earlier prioritisations (when other 

approaches were used) using the information relevant at the time but the latest approach. Where 

ECHA had made a scoring using the latest approach that has been used (ECHA, 2010), (ECHA, 

2014), for substances before that, a scoring has been made by me based on information in the 

final background document for each substance and the description of the latest approach. The 
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information available is not always complete, especially on volumes and information for 

determining wide dispersive use. This is explained in section 4.4 with more details in Appendix 

C. 

I selected three substances to study the difference in outcomes between the two scoring 

approaches on the level of individual decisions. The substances are real decision problems, and 

were selected to illustrate differences between the approaches, but are not a statistically 

representative sample. See section 4.4 with more details in Appendix D. 

The review of decisions on granting an authorisation has been made on primary sources and a 

published study on aspects of applications, because each authorisation is unique and complex. 

2.3 Primary and secondary sources 

A large group of primary sources are documents published in the European Official Journal 

(OJ). This group includes the legal text of REACH and certain regulatory decisions. Another 

major group of primary sources are official ECHA documents such as regulatory decisions and 

their justification, as well as opinions of Committees and information material. Case law is in the 

form of Judgment of the European Court of Justice. Secondary sources are mainly research 

papers reviewing the decisions or decision-making.  

The primary sources are in most cases formal regulatory documents. They do not necessarily 

include all the considerations for a decision, but are subject to scrutiny from decision-makers as 

well as interested parties. ECHA is an authority and as such subject to formal requirements on 

the development and publication of documents, they are also subject to scrutiny. 
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3 Background theory decision-making and measurement 

This chapter will introduce the theoretical background and models used to characterise the 

decision-making procedures, the concept of acceptable or tolerable risk, and the concepts used 

to characterise and discuss measurement in the context of the REACH Authorisation regime. 

3.1 Decision-making 

Peterson (2009, pp 1-5, 28-30, 92, 299) describes decision-making as a decision-maker 

choosing an act from a set of alternatives, the outcome of the act depends on the state of the 

world. He proposes that a set of alternatives shall contain at least two different members that are 

agent-identical, time-identical, performable, incompatible in pairs and jointly exhaustive, 

though Peterson acknowledges that this proposal is not universally accepted. For a decision to be 

rational, the decision-maker shall choose to do what she or he has most reason to do at the point 

in time at which the decision was made. Rational is here instrumental rationality, presupposing 

that the decision-maker has an aim or decision criteria. Preferences can be interpreted as 

revealed in your choice behaviour, or as a pre-disposition to choose from alternatives in a 

consistent way. He presents three types of scales. An ordinal scale allows qualitative comparison 

of objects, but give no information on differences or ratios. The two types of cardinal scales 

allowing quantitative comparison of objects are interval scale, that accurately reflects differences 

between objects, and ratio scale that accurately reflects ratios between objects. 

In the decisions in the REACH authorisation regime, the legislator has expressed the preferences 

in the legal text. I will use the term normative preferences to refer to these preferences, to denote 

that the decision-makers should be aware of them before the decision is taken, and that they 

should base their decisions on these preferences. 

Keeney (1982) describes decision analysis as ‘a philosophy, articulated by a set of logical axioms, and 

a methodology and collection of systematic procedures, based on upon those axioms, for responsibly analysing 

the complexities inherent in decision problems.’ (p. 806) He structures the decision analysis into: 

structuring the decision problem; assessment of possible impact of each alternatives; 

determining preferences of decision makers; and evaluating and comparing alternatives.  

Keeney identifies several advantages of performing a decision analysis. It will help to justify 

decisions, communicate decision-making and promote honesty by providing opportunities for 

various independent checks. In addition it helps to identify and resolve conflicts. It can also 

include alternatives that include the costs for gathering additional information. He also stresses 

that prescriptive decision analysis should provide insight about which alternatives should be 

chosen to be consistent with both the information about the decision problem and the values of 

the decision-makers. Also, it cannot be completely value-free, nor is it desirable that it is. A 

decision analysis cannot solve a decision problem.  
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Keeney and Raffa (1993, pp. 26-30) partition decision problems according to problems under 

certainty or uncertainty and single- or multi-attribute problems. The uncertainty refers to the 

consequence of a specific action. In a multi-attribute problem the consequence cannot be 

adequately described and measured in terms of a single attribute; more than one descriptor is 

needed. The attributes clarify the meaning of each objective. The authors discuss Cost-Benefit 

Analysis (CBA), and recommend utility approaches as a more operationally reasonable and 

theoretically sound way of dealing with uncertainties.  

They discuss the attributes and their scales (pp. 40-41, 50-53 ).  Attribute scales can be 

objective, meaning that there is an already existing, commonly understood scale for the attribute 

and that the levels can be objectively measured. If no such scale exists, an index must be 

constructed. They give a set of desirable properties of a set of attributes. One of these is that it 

should be non-redundant, the attributes should be defined so as to avoid double-counting.  

If there is only one attribute needed to describe the outcome versus the objective, a single 

attribute problem, and there are no uncertainties, there will be no trade-offs. If there are more 

attributes Keeney and Raffa conclude that we need value functions for each point in the 

evaluation space to represent the decision-maker’s preference structure (pp. 80-81). They 

present a theorem for a value function to be presented in an additive form. This can be done if 

and only if the attributes are preferentially independent (pp. 104-117). The authors give 

examples of how to create additive value functions in multi-attribute decision problems under 

certainty (pp 117-130).  

In a later article Keeney and Gregory (2005, pp. 2-6) identifies three different types of 

attributes and desirable properties of attributes. The first type is natural attributes. They are in 

general use and have a common interpretation. Such attributes directly measure the degree to 

which an objective is met. The second type is constructed attributes. They are typically 

developed to measure the achievement of an objective when no relevant natural attributes exist. 

The last type is proxy attributes. They usually include a scale that is in general use, but do not 

directly measure the objective of concern. A constructed attribute can take on the properties of 

a natural attribute if is commonly used in practice and many people become familiar with it. 

They describe five desirable properties of good attributes. They should be: unambiguous; 

comprehensive, the attribute levels should cover the range of possible consequences; direct, the 

attribute levels should directly describe the consequences; operational; and understandable. 

I will come back to attributes and value functions in the discussion in section 5.3.1. 

Mintzberg et al. (1976) present a structure for studying strategic decision processes based on a 

field study of 25 cases and a review of related empirical literature. The model is, unlike many 

decision models, not sequential. It does not presume that the decision process takes place in 

consecutive phases. Their study was of decision processes where the organisation had not 

encountered the process in quite the same form and did not have predetermined and explicit set 
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of ordered responses. The processes were important in terms of actions taken, resources 

committed, or the precedents set. The decision-making was under ambiguity. 

Mintzberg et al. propose three different categorisations of decisions (p. 251). By the stimuli that 

evoked them in a continuum from opportunity decisions initiated on purely voluntary basis, to 

crisis decisions responding to intense pressures. By solution into: given, fully developed, 

solutions at the start of the process; found ready-made in the environment during the process; 

custom made, developed especially for the decision; and finally combined ready-made and 

custom-made features – modifying a ready-made solution to fit a particular situation. By the 

process used to arrive at them,  

The model of Mintzberg et al. includes three phases: identification, development, and selection 

(pp. 252-263), see Figure 1 for an overview. The identification phase includes two routines: 

decision recognition and diagnosis where management seeks to comprehend the decision 

situation by collecting information to clarify and define the issues. The development phase is 

described as two alternative routines: search for ready-made solutions and design to develop 

custom made solutions. A decision process can include many selection steps often woven into 

the development phase. Mintzberg et al. (pp. 256-257) claim that the normative literature’s 

description of the selection phase as determination of criteria for choice, evaluation of 

consequences of alternatives versus criteria, and choice – is not appropriate for real-life 

situations. They instead propose: screen, to reduce a large number of alternatives to fewer 

feasible ones; evaluation-choice to investigate the feasible alternatives and select a course of 

action; and authorisation to ratify the choice in the organisation. To avoid confusion with 

authorisation under REACH, the term adoption will be used instead of authorisation in the 

context of the theoretical model for decision-making throughout this paper. The evaluation-

choice routine uses three modes: judgment, where one individual makes a choice in his own 

mind; bargaining, where a selection is done by a group of decision-makers each with different 

goal-systems and using judgment; and analysis where factual evaluation is carried out. Whereas 

normative literature is said to emphasise the analytic mode, distinguishing fact and value and 

carefully and objectively evaluating alternatives, Mintzberg et al. (p. 258) has another view. 

They see the role of analysis in practice more as a case of the analyst presenting his factual 

analysis of consequences of various alternatives to the decision-maker, who determines the 

trade-offs in the head and thereby makes a choice.  

The authors (pp. 260-263) identify three sets of supporting routines: decision control routines, 

planning of approach and allocation of organisational resources; decision communication 

routines; and political routines, which here is taken as the internal political activities for strategic 

decisions in business organisations, or internal and external political pressures in public 

organisations. 

Lastly, Mintzberg et al. (pp. 263-266) discusses dynamic factors such as interrupts and delays. A 

schematic view of the decision process is shown in Figure 1. 
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Figure 1: Overview of decision-making model according to Mintzberg et al. (1976). 

Mintzberg et al. (p. 274) concludes that the diagnosis phase is probably the single most 

important phase. In this phase, information is collected and assessed, and the issues are clarified 

and defined. This determines, implicitly or directly the subsequent actions.  

3.2 The acceptability of risk 

A key concept in REACH, including the Authorisation regime, is the adequate control of risks 

arising from the manufacture and use of chemical substances. Risk can be construed in different 

ways influencing how we determine acceptable and tolerable risk. Beck (2009) for example, 

claims that risk depends on its cultural evaluation. The objectivity of the risk depends on its 

staging, done by experts, and its perception. He concludes that: ‘Acceptable risks are those which are 

accepted.’ (2009, p. 13) Fischhoff, Slovic, Lichtenstein, Read and Combs (2009, pp. 109-111) 

have conducted a psychometric study of attitudes to risk to answer how safe is safe enough. 

Their conclusion is that perceived risk were not the same as what was generally established as 

acceptable risk. Characteristics such as voluntariness (for exposing oneself to the risk), perceived 

own control of the risk, familiarity and immediacy, all influenced the perceived risk and thereby 

the individual’s acceptability of the risk. To use the perception of the public as society’s final 

arbiter on acceptability of risk would be adequate if people act on their preferences and people’s 

present opinion should be the basis. As discussed below, the acceptability of risk on a societal 

level is not necessarily based on individuals’ perception of the risk. 
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Renn (2009) outlines a risk handling chain based on risk as a mental contruct. It starts with 

framing what is a risk, followed by a pre-assessment.  An important part of the pre-assessment is 

the selection of conventions and procedural rules that are needed for a comprehensive scientific 

appraisal of the risk. An assessment of the risk is followed by risk characterisation which is the 

evidence-based component for making a judgment on the acceptability and tolerability of the 

risk. The value-based part of the judgment is the risk evaluation. Renn distinguishes between 

interpretative ambiguity, identical assessment results with different interpretations, and 

normative ambiguity, different concepts of what can be considered as tolerable. He makes the 

distinction between ‘acceptable’ risk where the risks are so low that there is no further need for 

risk reduction, and ‘tolerable’ risk where an activity is worth pursuing, even though it carries a 

risk, for the benefit it carries. In the latter case additional efforts are required to reduce the risk 

to reasonable levels (p. 26). 

Fischhoff, Lichtenstein, Slovic, Derby, & Keeney. (1981, pp. 22-35) discusses the difficulty of 

assessing values. Their starting point is that an individual is the one who knows best what he or 

she prefers. For simple, familiar events where most have experience it is reasonable to assume 

that we have well-articulated opinions. The same is not necessarily true in the case of complex 

risks (for example in decisions where the risks or causal relations are hard to characterise), risks 

of which we have little experience, such as a benefit today compared to a small risk of having 

cancer in twenty years. They conclude that approaches to acceptable risk is about people, 

irrespective of how mathematical the approach’s format is. 

Fischhoff et al. (1981, pp. 48-51) characterises approaches for the resolution of acceptability of 

risk problems in three categories. One is professional judgment, which can be embodied in 

institutionally agreed standards and protocols. Another is formal analysis, and lastly there is 

‘bootstrapping’ approaches such as methods of revealed preferences and base acceptability based 

on extrapolation of behaviour towards existing hazards from statistical data. The base 

acceptability approach is based on the assumption that new hazards should not impose a greater 

risk than what is already tolerated in society. They identify two types of formal analyses to 

clarify issues in acceptable-risk decisions (pp. 101-119). Firstly, CBA, including the variant cost 

effectiveness analysis, used since the 1930s. Secondly, decision analysis, described as an 

axiomatic theory for making decisions under uncertain conditions. The decision analysis is also a 

prescriptive theory if the axioms and their interpretation in practice are accepted. They also 

discuss several generic problems with these methods. They conclude (pp. 135-140) that there is 

no definite method for choosing the most acceptable option and that there is no value-free 

methods for choosing the most acceptable option. 

3.3 Measurement 

In this paper, measurement will primarily be used to discuss the operationalisation of concepts 

in the REACH Authorisation regime. Hence there will not be a comprehensive discussion of 

measurement.  
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Finkelstein (2014, p. 12) defines measurement as ‘assignment of numbers to entities in such a way as 

to describe them.’ A number is here an element of a set of elements. Measurement presupposes 

something to be measured. It requires a class of entities described in the operational concept of 

the measurement, that is, a rule for determining whether an entity is a member of the class, and 

it requires a scale of measurement. Based on this definition we will see that there are several 

measurements in the studied decision-making.  

He goes on to identify a number of advantages of measurement (2014, pp. 14-15), most of 

which are pertinent for the decision-making in the REACH authorisation regime. Measurement 

describes an entity in a concise and precise way, which is universally understood if scales and 

standards are good and generally accepted. Measurement is invariant to the person making the 

measurement; it is objective rather than subjective. It helps us to clarify relations among entities 

of the same kind. Ranking according to some measure of a relevant attribute gives us a 

possibility to make decisions about them in a rational and well-structured manner. Measurement 

will also give us the possibility to use mathematics as a powerful way of expressing inductions 

and deductions. Lastly, measurement will make it possible for machines to handle the 

information. 

van Brakel (2014) discusses the meaningfulness of measurement. His starting point is that 

measurement has a purpose and that purpose is part of the context in which the measurement is 

carried out. He concludes that a result of a measurement is valid to the extent it measures what 

it is meant to measure. The validity of a measurement will also depend on the normative 

motivations used for specifying the concept to be measured. The meaning of a measurement 

statement is therefore dependent on the context in which it is produced. Uncertainties and 

vagueness inherent in the concept are not eliminated just by having procedures for measurement 

producing accurate numbers in a reproducible way. The characterisation and definition of the 

concept to be measured must therefore be in place for a measurement statement to be useful in 

decision-making. 

Cartwright and Runhardt (2014, pp 267-281) have a similar but more practical discussion on 

measurement. According to them, measurement requires three activities: characterisation, 

defining the quantity or category to be measured; representation, how the quantity or category 

can be used; and procedures, how the measurement is carried out. This concept will be used to 

review the measurements in the decision-making in the REACH Authorisation regime. 

For the studied decision-making the quantities or categories that needs to be measured are in the 

legal text, but these need to be operationalised in order to be measured. This operationalisation 

should be done without compromising the principle of the rule of law, and without introducing 

errors.  

Bullock and Deckro (2006) presents fundamental concepts and a methodology for system 

measurement. They define a system as a set of elements with existing relationships between the 

elements. An outline of the stages of measurement is given in Figure 2. There is potential for 
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errors in the measurement process, from the attribute selection to the insights from the 

assessment. These errors can be random ‘noise’ from variations in the system or they can be 

systemic, deriving from the construction of the attribute measures. These will lead to a 

measurement bias. Finally there can be observational errors, such as not including a key system 

attribute required or using the wrong measure for an identified system attribute. The Bullock 

and Decro model will be used to analyse some of the measurements in the Authorisation regime 

under REACH. 

 

Figure 2: Stages of measurement after Bullock and Deckro (2006). 
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4 Review of the decision-making 

This chapter outlines the chemicals legislation in the EU and gives an overview of the 

Authorisation regime under REACH. REACH gives a normative description of the decision-

making in the three processes, including criteria for making a decision – the normative 

preferences.  

For each of the three decision procedures included in the study I give a description of the 

decision-making. This includes the purpose or aim (why is the process performed), function 

(what it produces) and form (how it produces it) according to Cedergren and Thelers 

framework (see section 2.1). Also included is the set of alternatives, the normative preference, 

and a characterisation according to the model developed by Mintzberg et al. (see section 3.1 for 

the theoretical context). Finally, there is a review of decisions per decision procedure. 

Recalling the partition of Keeney and Raffa (see section 3.1) this paper will focus on the 

procedure of the decision-making as described in section 1.2. The consequences of the decisions 

will only be studied as far as the decision’s adoption in the form of a published official 

document. For the purpose of this paper the decisions can therefore be said to be under 

certainty. There will however be both single- and multi-attribute problems. 

The result of the reviews are analysed and discussed in chapter 5. 

4.1 Chemicals legislation in the EU 

This section gives the context for the REACH Authorisation regime to give a better 

understanding of the rest of the chapter. The basis of the EU chemicals legislation is the 

REACH- and CLP-regulations1. As regulations, they apply directly in all the member states. 

Their aim is to improve the protection of human health and the environment from the risks that 

can be posed by chemicals, whilst ensuring the free circulation of products on the internal 

market and enhancing competitiveness.  

REACH is an extensive and complex legislation with a legal text of 516 pages2 and more than 

130 000 words and a further 5 000 pages (more than 1 000 000 words) of guidance produced by 

ECHA (Vaughan, 2015, pp. 237-238).  

The chemical substance is the basis of REACH. REACH places the burden of proof on 

companies. Producers and importers must register substances that they produce or import above 

one tonne per year with ECHA. Companies must identify and manage the risks linked to the 

substances they manufacture and market in the EU to comply with the regulation. They have to 

demonstrate to the European Chemicals Agency (ECHA) how the substance can be safely used, 

and they must communicate guidance on safe use to the downstream users. The registration 

deadlines were ordered stepwise, starting with the most hazardous and highest volume 

                                                 
1 Regulation (EC) No 1272/2008 on the classification, labelling and packaging of substances and mixtures  
2 Latest consolidated version of REACH in 2015. 
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substances in 2010 and the last category of substances in 2018. Around 21 500 substances have 

been registered (ECHA, 2018b).  

In cases where the economic actors cannot manage the risks, authorities can restrict the use of 

substances in different ways under REACH. It can be done via the Authorisation or Restriction 

regimes. The latter restricts the supply and use of specific substances. 

The EU Classification, Labelling and Packaging (CLP) Regulation is based on the United 

Nations’ Globally Harmonised System (GHS). CLP is legally binding across the Member States 

and is directly applicable to all industrial sectors. It requires manufacturers, importers or 

downstream users of substances or mixtures to classify, label and package their hazardous 

chemical substances and mixtures appropriately before placing them on the market. The 

classification is done in specified categories according to extensive and detailed guidelines. 

4.2 REACH authorisation – overview  

In this section, I will present the context of the three studied decision procedures. Each of these 

will then be reviewed in the following sections, with a final section reviewing measurement in 

all of them.  

The aim of Authorisation in REACH is both to ensure the good functioning of the internal 

market and to assure that the risks from substances of very high concern are properly controlled 

and that these substances are progressively replaced by suitable alternative substances or 

technologies where these are economically and technically viable (REACH article 55). A 

substance subject to authorisation (included in Annex XIV) may only be supplied and used by 

economic actors with an authorisation for the relevant use(s). Essentially the identification of a 

SVHC is the identification of a not tolerable risk (at least in a longer term) 

The Authorisation process is composed of four different phases subject to specific procedural 

and substantive requirements set out in the REACH regulation. An overview of the process is 

shown in Figure 3. Each phase is described in more detail in the following sections.  

 

Figure 3 Overview Authorisation process in REACH 

4.3 REACH Authorisation – Identification of substances for the 

Candidate list 

The aim of inclusion in the Candidate list is to identify substances of very high concern that shall 

be part of the Authorisation regime, thereby contributing to the overall aim of Authorisation 

under REACH. Substances of very high concern are those that cause cancer; damage the genetic 
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material (mutagenic); damage sexual function, fertility or the unborn child (reprotoxic); or that 

are persistent in the environment, accumulates in living organisms (bioaccumulation) and are 

toxic (PBT); or are very persistent and very bioaccumulating (vPvB). The first three categories 

are often collectively referred to as CMR3-substances. There is also a possibility to classify 

substances with other intrinsic properties giving rise to an equivalent level of concern as a 

SVHC. 

A substance is introduced to the Authorisation regime by being included in the Candidate list. It 

is a Member State or ECHA, on a request from the European Commission, which proposes 

substances to be included in this list. The proposal shall be made by preparing a dossier on the 

substance justifying its inclusion. Article 57 (a-f) of REACH stipulates which substances may be 

included in Annex XIV, that is which can be included in the Candidate list. It is CMR-

substances, PBT- and vPvB-substances, and a less well-defined category of substances, described 

as follows (article 57(f)): 

‘substances — such as those having endocrine disrupting properties or those having persistent, 

bioaccumulative and toxic properties or very persistent and very bioaccumulative properties, which 

do not fulfil the criteria of points (d) or (e) — for which there is scientific evidence of probable 

serious effects to human health or the environment which give rise to an equivalent level of concern 

to those of other substances listed in points (a) to (e) and which are identified on a case-by-case 

basis…’ 

The proposal is prepared in a specified format and published by ECHA for public consultation. If 

no comments are received the substance is directly included in the Candidate list. When 

comments challenging the basis for inclusion in the Candidate list are received, the proposal and 

comments are referred to the Member State Committee (MSC). If the MSC reaches a 

unanimous agreement to include the substance, the substance is included in the Candidate list, if 

not, the matter is referred to the Commission that makes the decision whether to include or 

not. An overview of the process is shown in Figure 4. 

                                                 
3 Carcinogenic, Mutagenic, Reprotoxic. 
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Figure 4: Overview of steps for identifying a substance for inclusion in candidate list. 

The purpose of this decision-making is to identify SVHCs, with the function to update the 

Candidate list. The set of alternatives in the decision to include a substance in the Candidate list 

is to include or not to include the substance in question. It is a set with two mutually exclusive 

and jointly exhaustive members. The result of the decision also includes background to and 

justification of the decision. 

The normative preference is that a substance shall be included if it fulfils the criteria in REACH 

article 57 and shall not be included it if it does not fulfil the criteria. The alternative to include if 

the substance fulfils the criteria is the uniquely best alternative. It is a single-attribute problem, 

the attribute being the intrinsic properties and if they fulfil the criteria.  

The form, or how the decision-making is made is presented in the Mintzberg et al. model (see 

section 3.1 and Figure 5). The recognition that there is a need for a decision is done via a formal 

proposal from a Member state or ECHA. This proposal should include a basic framing of the 

issues and information, but there is also a diagnosis phase in the form of public consultations. 

The development phase include the search for a proposal (which of the criterion in REACH 

article 57 a to f are applicable). The selection phase is essentially non-existent if there are no 

comments. If there are comments, it includes the two routines evaluation-choice and adoption. 

In the former, the proposal from the development phase is subject to analysis and bargaining, 

though it is less clear how these two routines are interlinked. If MSC makes a unanimous 

decision there is no interrupt, if they are not unanimous there will be an interrupt where there 

will be a new evaluation choice done in a similar way, but with other decision-makers. 

The decision is made by bargaining mode (it is not a single individual taking the decision). The 

adoption is done via a published ECHA decision and inclusion in the official Candidate list. 
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4.3.1 Review of decisions on identification of substances for the Candidate list 

Approximately one third (61 out of 181) of the substances on the Candidate list were included 

without referral to the MSC since there were no comments in the public consultation (see 

Appendix B). Of the cases referred to the MSC, the committee has not been unanimous in nine 

cases. In all of these, the minority position has been a diverging opinion on the criterion in 

article 57(f) – equivalent level of concern. For five of these cases the substance in question has 

either already been, or is proposed to be classified according to criterion in 57(c) – reproductive 

toxicity – in addition to being classified according to criterion in 57(f). The diverging opinion 

has been on whether the effects used to justify the article 57(f) criterion are already covered by 

the criterion in 57(c). The final decisions were in line with the majority view of MSC. In the 

four other cases the diverging opinion was on whether the potential effects of using the 

substance were serious enough, in terms of severity and irreversibility, to meet the criterion in 

article 57(f). For one of these substances a decision was taken not to include it in the Candidate 

list, for one there has been a decision to include it (this decision was made after February 2018 

and is therefore treated as decision pending in the analysis), and for the remaining two, decision 

is pending.  

In February 2018 there were 20 out of 181 substances meeting the criterion of article 57(f). Ten 

of those 20 substances have only been identified according to criterion in 57(f), the rest have in 

addition been identified according to one or more criteria in article 57(a-e). (ECHA, 2018a) 

The background and justification for a decision on whether a substance fulfils the article 57(f) 

criterion is presented in the MSC support document for that substance (see appendix A). The 

focus of the documents are on the evaluation of (eco-)toxicological studies for the relevant 

potential effects. The discussion on the ‘equivalent level of concern’ is done in a verbal-

argumentative approach.  

The decision process and decisions is shown in the Mintzberg et al. (see section 3.1) model in 

Figure 5. 
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Figure 5: Decisions on inclusion of substances in the Candidate list in the Mintzberg et al model. 

In summary, the decision process for inclusion of substances in the Candidate list includes a 

public consultation in the identification phase, the development phase is either passed over or is 

a case of choosing one of two pre-determined alternatives. The selection phase is in most cases 

without interrupts, but in a few cases there is an interrupt with the decision made by a different 

decision-maker. Those cases are where the criteria for decision is less well-defined. The 

normative preferences are well-defined except for one criterion, ‘equivalent level of concern’. A 

description of the procedure and justifications for the individual decisions are publicly available 

(see Appendix A). 

4.4 REACH Authorisation – Inclusion of substance in Annex XIV 

The aim of the decision-making for inclusion of substances in Annex XIV is to identify 

substances that require authorisations for use, whilst taking into account the capability of ECHA 

to handle applications for authorisations.   

After a substance has been included in the Candidate list, it can be prioritised for inclusion in 

Annex XIV. According to the REACH legal text (article 58(3)) ECHA shall make its first 

recommendation of priority substances to be included in Annex XIV by 1 June 2009, and then 

make further recommendations at least every second year. The first recommendation for the 

inclusion of substances in Annex XIV was published by ECHA in June 2009, the eighth and latest 

recommendation included in this study was made in February 2018. The recommendation is 

subject to public consultation and the MSC is also consulted. The final recommendations include 

the recommended substances and proposed transitional arrangements, review periods for certain 
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uses if appropriate, uses exempted from the authorisation requirements (if any) and conditions 

for these exemptions They are made public on the ECHA website. 

Substances were continuously added to the Candidate list during this time. More data on 

hazardous properties, volumes and uses for substances were also continuously made available 

through the REACH registration requirements entering into force.  

The REACH legal text (article 58(3)) stipulates that the number of substances included in Annex 

XIV shall take account of ECHAs capacity to handle applications in the time provided for, 

furthermore: 

‘Priority shall normally be given to substances with: 

(a) PBT or vPvB properties; or 

(b) wide dispersive use; or 

(c) high volumes.’ 

The legal text does not include provisions on how this should be done in terms of for example 

evaluation and weighting of the criteria. Note that these are the criteria in the legal text, it is not 

the same as giving priority to substances giving the highest level of risk based on a risk 

assessment. 

A decision to include a prioritised substance in Annex XIV is done by the European Commission 

assisted by a committee with representatives from the member states. The decision amending 

Annex XIV of REACH is published as a regulation in the Official Journal of the European Union. 

Five such regulations have been published, each containing between six and twelve new 

substances. The first regulation was published in February 2011 and the latest in June 2017.  

An overview of the process is shown in Figure 6. 

 

Figure 6: Overview of steps for inclusion in Annex XIV. 
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Substances can also be removed from Annex XIV, but no such decisions had been made up to 

February 2018. 

The purpose of this decision-making is to make appropriate substances subject to authorisation, 

with the function to produce an updated Annex XIV. 

The set of substances that can be included in Annex XIV changes over time as substances are 

made eligible by inclusion in the Candidate list and substances are excluded by inclusion in 

Annex XIV. 

The set of alternatives in the decision on inclusion of a substance in Annex XIV is to include or 

not to include the substance in question in Annex XIV, with additional conditions if it is 

included4. Exemptions can be granted only subject to certain conditions (REACH article 58(2)). 

It is an open set. It is a multi-attribute problem with the need to describe more than one 

attribute (intrinsic properties, volume, and wide-dispersive use). In addition the number of substances 

included shall take into account ECHA’s capacity to handle applications. Each substance is 

considered individually, but the formal decision is for practical reasons typically taken for a 

group of substances. 

The normative preference is that substances on the candidate list can be included in Annex XIV, 

with non-binding criteria for prioritising a specific substance of inclusion, and a criterion to take 

into account the capacity of ECHA to handle work generated by the inclusion of substances. The 

legal text does not give criteria for what constitutes the uniquely best alternative; it merely 

states what aspects should be considered as a minimum. Either supplementary guidance must be 

developed or the decision-maker needs to make a judgment on what alternative is the best in 

each decision-problem.  

The form, or how the decision-making is made is presented in the Mintzberg et al. model (see 

section 3.1) in Figure 10, the recognition that there is a need for a decision is when ECHA starts 

to prepare a recommendation. ECHA shall make a recommendation at least every second year, 

but there is no formal requirement to include substances in Annex XIV. The recommendation 

from ECHA include a basic framing of the issues and information, but there is also a diagnosis 

phase in the form of public consultations. The development phase includes ECHA designing a 

recommendation. The selection phase includes the two routines evaluation-choice and adoption. 

In the former, the recommendation from the development phase is subject to analysis and 

bargaining, though it is less clear how these two routines are interlinked. The recommendation 

can be modified through an interrupt going back to the design phase (but then not with ECHA as 

responsible), and the decision is made by bargaining mode (it is not a single individual taking the 

decision). The adoption is done via a Commission regulation updating REACH Annex XIV. 

                                                 
4 These are: transitional arrangements, review periods for certain uses if appropriate, uses exempted from the 
authorisation requirements (if any) and conditions for these exemptions. 
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4.4.1 Approaches used for prioritisation 

The review of the prioritisation focus on how it has been done compared to the normative 

preferences and the procedures. As we will see in section 5.3.1, many prioritisation schemes 

have a more open scope aiming for prioritising substances based on the harm they (potentially) 

cause or similar. As described above, the prioritisation in the Authorisation regime should 

normally be based on specified aspects and is limited in the set of substances to prioritise. 

The process used by ECHA for prioritising substances for inclusion in Annex XIV has been done 

according to three different approaches, described in successive documents from ECHA. More 

details on the categories, their score and more is presented in Appendix C. In all approaches it is 

stated that a conclusion not to give priority to a particular substance is only relevant for that 

specific priority setting operation. The same substance can be given priority in a subsequent 

priority setting operation.  

The first approach (ECHA, 2009) uses a qualitative or, where possible a semi-quantitative 

assessment of the criteria. It includes descriptions of parameters to be used as qualitative 

indications for wide dispersive use. This is intended to be used in a weight of evidence approach 

including all relevant aspects. It also includes a scale of five steps from low volumes to very high 

volumes (based on annual volume supplied of the studied substance, excluding export from EU 

and volumes for uses that are exempted from the authorisation regime), but no weighting or 

scoring system. In addition the approach acknowledges that other considerations than those in 

the legal text can also be taken into account, in particular ‘regulatory effectiveness’ of including the 

substance in the authorisation regime (ECHA, 2009, p. 5). Three examples where the 

assessment is that the regulatory effectiveness is impaired are identified. Firstly the substance is 

already subject to other community legislation giving adequate protection to human health and 

the environment. Secondly, (almost) all uses can easily be replaced by a similar ‘form’5 of the 

substance that is at least as hazardous. Lastly, the resulting releases of the substance from the 

identified uses are insignificant. The result of the prioritisation was an overall verbal-

argumentative conclusion on the priority of the substance. The possibility to enhance and refine 

the approach is mentioned in the document.  

The updated approach (ECHA, 2010) was the result of MSC discussions. It is a two-tier 

approach. The first tier includes a scoring system with scoring for intrinsic properties, volume 

(defined as in the first approach) and wide dispersive use respectively. These scores are added 

together to give a total score. The second tier includes considerations on the regulatory 

effectiveness of including the substance in Annex XIV. The results of the two tiers are combined 

into a final conclusion on the priority of the particular substance.  

The scoring algorithm in the first tier gives a score that can be seen as a proxy for potential risk 

to human health and the environment (higher score means higher risk). It should be noted that 

the legal text does not give risk as prioritisation criteria, but gives specific aspects (linked to risk) 

                                                 
5 For example a lead salt (where lead gives the substance its hazardous properties) replaced by another lead salt 
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that should normally be considered, see above. The scoring is on an ordinal scale of categories 

with numerical scores assigned to each category. For intrinsic properties the score is based on 

whether the substance has one or more of the following properties: PBT, vPvB, carcinogenic 

(with or without threshold), mutagenic (with or without threshold) or reprotoxic (with or 

without threshold). Scoring for wide dispersive use is based on two sub-criteria, the number of 

sites where the substance is used and ‘release’ which covers potential releases to the 

environment, and potential exposure to workers and consumers in all steps of the life-cycle of 

the substance. The number of sites is measured in four classes from no use to high with different 

scores. The sub-criterion release is measured in three classes with different scores. The scoring 

of wide dispersive use is the product of the scores of the two sub-criteria.  Lastly, volume is 

measured in six classes from no volume to very high. The total score used as basis for 

prioritisation in the approach from 2010 is the sum of the scores for the three criteria. 

The consideration of regulatory effectiveness is similar to the one used in the first approach, but 

with a recognition that all available information should be taken into account, not only the 

limited examples identified in the first approach since those examples do not cover all situations.  

In the latest document on prioritisation of substances for inclusion in Annex XIV (ECHA, 2014), 

the scoring system from the 2010 document has been updated. ECHA has published a further 

document with practical examples of the 2014 approach (2015a). The requirements for the 

updated version was on the internal effectiveness of the process (information used should be 

readily available, the level of assessment should be fit for purpose, implementable in practice 

and capable of handling a large number of substances) and on ensuring consistent assessments, 

and enhancing transparency and predictability. 

The scoring system includes scoring for intrinsic properties, volume (defined as in the first 

approach) and wide dispersive use respectively with higher score meaning higher risk, just as the 

previous approach. For intrinsic properties the score is based on whether the substance has one 

or more of the properties in REACH article 57(a to f) that is PBT, vPvB, carcinogenic, 

mutagenic, reprotoxic or equivalent level of concern (with the sub-group endocrine disruptor 

having a higher score). Scoring for wide dispersive use is based on the types of actors using the 

substance. Consumer use is assumed to be more wide-spread and with worse release control 

than professional use6 which in turn is assumed to more wide-spread and with worse release 

control than industrial uses7. The document proposes that this scoring can be refined and gives 

examples in the document with practical examples. Lastly, volume is measured in six classes 

from no volume to very high. The total score is the sum of the scores for the three criteria. In 

the previous approach, the intrinsic properties had a lower maximum score (four) than wide 

dispersive use and volume (maximum score of nine for each), whereas in the latest approach the 

maximum score was equal for all three criteria. 

                                                 
6 Professional use is by trained personnel, can take place anywhere by multiple actors that each act at a low scale. 
7 Industrial uses are carried out at industrial sites (small or large). 
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Further considerations are essentially the same as in the previous approach, but are no longer 

described as a separate tier. 

In summary, the prioritisation process has developed from a verbal argumentative approach to a 

scoring system supported by descriptions of how the scoring was derived and other 

considerations. The criteria from the legislation is included in all approaches, but criteria not in 

the legal text are also included and considered. 

4.4.2 Review of prioritisations 

ECHA has made eight recommendations from the start in 2009. Each recommendation includes 

several substances. Figure 7 shows the scoring of each substance in each recommendation. 

From, and including the sixth recommendation, the score has been taken from ECHA’s final 

background document. For substances before that, a scoring has been made by me based on 

information in the final background document and the approach from 2014. Substances with no 

known use (and therefore with a score of zero) has in some cases been recommended and in 

some cases not recommended. The maximum score for recommended substances are higher 

than the maximum score for not recommended substances in all rounds. The same is true for the 

median of scoring, except in one round where the median is the same for the recommended and 

not recommended substances. There is no clear trend of minimum, maximum and median 

scores for recommended substances. 

The set of substances eligible for prioritisation in a given recommendation round is the 

substances on the candidate list excluding those that have already been recommended or have 

already been included in Annex XIV. Thus, the set of substances changes between rounds. 
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Figure 7: Scoring in prioritisation of substances in Annex XIV showing the median, minimum and maximum scores for 
substances recommended and not recommended respectively per round of recommendation made by ECHA.  

The justification given for recommending substances with lower scores are typically that the 

substance is not currently used (or only used in small volumes) but is assessed to be a direct 

substitute for a substance that is prioritised and have similar hazardous properties. Prioritising 

the substance prevents a substitution resulting in the same level of risk for human health and the 

environment. Another justification is that the substance is under consideration in another 

regulatory regime. It can be more effective to await the result of the on-going work before 

making a decision on inclusion in Annex XIV.  

As outlined in section 2.2, three substances were chosen to study the difference in output 

between the two scoring approaches The three substances, musk xylene, boric acid, and N,N-

dimethylformamide (DMF), were studied in more detail in terms of scoring, see Appendix D 

for more details. The study was made using the actual scoring when available; otherwise, I  used 

the same data for scoring using the respective approaches. The two approaches use different 

numerical ranges. The individual scores have therefore been expressed as the percentage of the 

maximum score for the respective criteria in the relevant approach. 

‘n’ is the number of substances in the set of substances 

eligible  for prioritisation in the relevant round. 
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The total scores of the three substances are shown in Figure 8. Musk xylene is ranked lowest in 

the first approach and highest using the second approach, whilst boric acid and DMF are ranked 

the same in the first approach, but differently using the second approach. 

 

Figure 8: Comparison of three substances total scores in different approaches. 

The scores per criteria are shown in Figure 9. Comparing the scores for the different criteria in 

the two approaches, we see that the scores for intrinsic properties and volume are similar, whilst 

for one substance, DMF, the scores for wide dispersive use vary significantly between the two 

different approaches.

 

Figure 9: Scores for three substances versus the three different criteria for prioritisation comparing the scores with the 
approach from 2010 with the scores with the approach from 2014. 
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4.4.3 Review of decisions on inclusion in Annex XIV 

Only substances recommended for inclusion by ECHA has been included in Annex XIV, but not 

all recommended substances have been included. Two justifications are given for not including a 

recommended substance in Annex XIV. The first is that the substance (or a similar substance it 

can substitute) is under consideration in another regulatory regime. This justification is also used 

in the prioritisation. The second is that the substance has a very diverse use leading to highly 

complex applications for authorisations and there is currently little experience in handling such 

applications. An overview of recommendations and corresponding decisions on inclusion in 

Annex XIV, or justifications for not including the substance in Annex XIV (at the time) is shown 

in Table 1.  

Table 1: Overview of ECHA recommendations and decision on inclusion in Annex XIV. 

Recommend. 
(date) 

Number 
of 

substances 

Commission 
regulation 

(EU) No 
(date) 

Number 
of 

substances 
included 
in Annex 

XIV 

Number of substances not 
included in Annex XIV (decision 

postponed) with justification 

 

1 (Jun 2009) 6 143/2011 
(Feb 2011) 

5 Under consideration in other 
regulatory regime. 

1 

2 (Dec 2010) 8 125/2012 
(Feb 2012) 

8 - 0 

3 (Dec 2011) 
 

13 348/2013 
(Apr 2013) 

8 Under consideration in other 
regulatory regime. 

5 

4 (Jan 2013) 
 

10 895/2014 
(Aug 2014) 

9 Can substitute a similar substance 
under consideration in other regulatory 
regime. 

1 

5 (Feb 2014) 
 

5 2017/999 
(Jun 2017) 

 

1 Under consideration in other 
regulatory regime.  
Very diverse use leading to highly 
complex applications for authorisation 
for which there is currently not 
handling experience. 

1 
 
3 

6 (Jul 2015) 
 

15 2017/999* 
(Jun 2017) 

11 Very diverse use leading to highly 
complex applications for authorisation 
for which there is currently not 
handling experience. 

4 

7 (Nov 2016) 9 No decision yet - - - 

8 (Feb 2018) 7 No decision yet - - - 

* Commission regulation (EU) No 2017/999 covered both recommendation 5 and 6 

The decision process and decisions is shown in the Mintzberg et al. (see section 3.1) model in 

Figure 10. 
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Figure 10: Decisions on inclusion of substances in Annex XIV in the Mintzberg et al model. 

In summary, the decision process for inclusion of substances in Annex XIV includes a 

prioritisation step and a public consultation in the identification phase, the development phase is 

a case of choosing from pre-determined alternatives8. The selection phase is in most cases 

without interrupts, but in some cases there are postponements of the decision. The normative 

preferences are less well defined, including different criteria but not how these should be 

measured and ranked. A description of the process, the prioritisation approaches and 

justifications for the individual decisions are publicly available. The prioritisation methodology 

has been developed from a verbal-argumentative approach to a scoring approach. The scoring 

approach has been further developed as a new version. Factors outside the scoring system is 

often critical for the decision. As shown by the examples in section 4.4.2, the two different 

prioritisation approaches include the same criteria, but may give different rankings of 

substances. 

4.5 REACH Authorisations – Granting of authorisations 

Any economic actor wishing to continue supplying or using a substance included in Annex XIV 

must have an authorisation for the relevant uses9 after a specified date. An application for an 

                                                 
8 Certain uses may be exempted from the authorisation requirements if certain conditions in the legal text are met, 
and the review period may vary. 
9 Certain uses specified in the REACH legal text are exempted from the authorisation requirement, an example is 
uses in biocidal products that are covered by another regulatory authorisation regime. This will not be discussed 
further in this paper.  
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authorisation shall be made to ECHA. The procedure for application and deciding on granting an 

authorisation is given in REACH (articles 60-64)10.  

The two expert committees at ECHA, RAC11 and SEAC12, review the application and may ask 

for additional information from the applicant. SEAC may also request additional information on 

alternatives from third parties. Parts of the application is also open for comments from any 

interested party in a public consultation. RAC and SEAC each prepare a draft opinion taking into 

account all the available information. These draft opinions are sent to the applicant for 

comments. If the applicant comments, these comments are – where appropriate – taken into 

account in the final opinions sent to the Commission that takes a decision on granting an 

authorisation assisted by a committee with representatives from the Member States. Summaries 

of the decisions, including the reasons for the decision a published in the European Official 

Journal. 

An authorisation shall be granted if the risk to human health or the environment from the use of 

a substance arising from the intrinsic hazardous properties specified in Annex XIV is adequately 

controlled. Substances that are PBT, vPvB or for which there is no threshold for exposure below 

which it is deemed to be safe, cannot be granted authorisation based on risks being adequately 

controlled. If the risk cannot be adequately controlled, then an authorisation may only be 

granted if it is shown that socio-economic benefits outweigh the risk to human health or the 

environment arising from the use of the substance and if there are no suitable alternatives. The 

authorisation shall specify: the person(s) granted the authorisation; identity of the substance(s); 

use(s) for which the authorisation is granted; any conditions under which the authorisation is 

granted; a time-limited review period; any monitoring arrangements. 

An overview of the process is given in Figure 11. 

 

                                                 
10 The applications shall include: information on the applicant; identification of the substance; the use(s) for which 
authorisation is sought, including a chemical safety report outlining risks to human health and the environment and 
how they are managed; and an analysis of alternatives including technical and economic feasibility, development 
work, and any substitution plans. The application may also include a socio-economic analysis and justifications for 
not considering risks to human health and the environment arising from releases covered in other specified 
legislation. 
11 Committee for Risk Assessment. 
12 Committee for Socio-Economic Analysis. 
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Figure 11: Overview of steps in the application for authorisations as given in the REACH legal text. 

The purpose of this decision-making is to contribute to the overall aim of the Authorisation 

regime under REACH by granting appropriate authorisations (including conditions), or rejecting 

applications where appropriate. The function is to produce authorisations with conditions or 

decisions rejecting authorisations. 

The set of alternatives in the decision on granting an authorisation for an application is to grant 

or not to grant an authorisation and to include chosen conditions (for example risk management 

measures to be implemented by the user) if an authorisation is granted. It is (in theory) a 

completely open set.  

The normative preference is that authorisation shall be given if risks are adequately controlled. 

This criteria is only applicable to substances where it is possible to establish a safe threshold of 

exposure13.  Authorisation may be given if socio-economic benefits outweigh the risk to human 

health or the environment arising from the use of the substance and if there are no suitable 

alternatives. Otherwise authorisation shall not be given. When assessing the availability of 

suitable alternatives two sub-attributes shall be considered. The result of a substitution on the 

risk to human health and the environment, and the technical and economic feasibility. In the case 

of adequately controlled risk it is a single-attribute problem (level of control of risk), and in the 

case of socio-economic benefits it is a multi-attribute problem (socio-economic benefits, risk, 

alternative’s effect on risk, technical and economic feasibility of alternative). 

The form, or how the decision-making is made is presented in the Mintzberg et al. model, the 

recognition that there is a need for a decision is triggered via an application. This application 

should include a basic framing of the issues and information, but there is also a diagnosis phase in 

the form of a public consultation. In addition, RAC and SEAC may request more information 

                                                 
13 Some, but not all, substances identified as CMR and equivalent level of concern 57(a, b, c, f), but not PBT, vPvB 
57 (d, e)  



32 
 

from third parties or the applicant in their opinion-making. The development phase include the 

design of an authorisation, modifying the application if appropriate. The selection phase includes 

the two routines evaluation-choice and adoption. In the former, the development of opinions 

from the expert committees are represented by the mode of analytical evaluation, and the 

decision is made by bargaining mode (it is not a single individual taking the decision). The 

adoption is done via formal regulatory communication. 

4.5.1 Review of the decision-making for granting an authorisation 

In February 2018, applications for 196 uses of 24 substances had been submitted to ECHA. Of 

these, 181 uses had been evaluated (Georgiou, Rheinberger, & Vainio, 2018, p. 185). One 

application for a substance may include more than one use. The European Commission has made 

decisions on 116 applications for authorisations. One application has been withdrawn by the 

applicant. (European Commission, 2018b) 

The decision process and decisions are shown in the Mintzberg et al. (see section 3.1) model in 

Figure 12. Only substances that have entered into the decision-making process have been 

included in the figure. One was withdrawn, 52 have decisions pending adoption and 64 has a 

finalised decision. 

 

Figure 12: Decisions on granting an authorisation in the Mintzberg et al model. 

 

Methodology and tools for assessing whether the risks to human health and the environment 

arising from the use of a specific substance is adequately controlled, is a well-established and 

extensively documented (in official guidance) part of REACH. It is a key part also of 
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registrations and restrictions. Applications and decisions on authorisations based on this decision 

criterion has been based on this methodology. 

Benefit Cost Analysis (BCA), and cost-benefit-analysis (CBA), are generally regarded as 

equivalent terms. They are a systematic approach for calculating and comparing the social costs 

and social benefits and have been used since the late 1930s. It is today recognised as the major 

appraisal technique for public policy-making. (OECD, 2006) REACH does not stipulate that the 

CBA approach shall be used, but the official guidance (ECHA, 2011, p. 97) suggests using a 

CBA-type approach, quantifying and monetising14 impacts as far as practicable and appropriate. 

It acknowledges that it is unlikely that all impacts will be possible to monetise because of 

difficulties in estimation of for example wider social and environmental impacts, and valuation 

in monetary terms. It is therefore unlikely that it will be possible to convert the decision 

problem into a single-attribute one (with only monetary values as descriptor). Decisions on 

granting authorisation has not been based on complete CBA with all impacts monetised.  

Georgiou, Rheinberger and Vainio (2018) have reviewed the CBA that has been submitted to 

support applications for authorisations under REACH. The authors use the term BCA to refer to 

the quantitative part of the socio-economic analyses of an application. They suggest that there 

are a number of informational and methodological challenges to overcome in these BCAs, in 

particular problems explaining the societal relevance of the regulatory impacts expected to affect 

the relevant economic actors, including the applicant. 

In summary, the decision process for granting an authorisation includes a public consultation in 

the identification phase and the possibility for getting more information from applicants and 

third parties via requests from scientific committees or the decision-maker. The development 

phase includes extensive design of complex alternatives. The selection phase can include 

interrupts in the form of requests for more information. To what extent this occurs has not been 

possible to determine. The normative preferences are less well defined, including different 

criteria but these include value judgments. A description of the procedure, the prioritisation 

approaches and justifications for the individual decisions are publicly available.  

4.6 Measurement in the decision-making 

Measurement is a key part of operationalising concepts used in decision-making. The 

operationalisation is an important part of having a consistent and transparent decision-making 

procedure, thereby contributing to the legitimacy.  

The measurement of intrinsic properties, except what constitutes equivalent level of concern, is 

operationalised in other parts of REACH and the CLP-regulation. Volume supplied (in the 

prioritisation for inclusion in Annex XIV) is well-defined. Both these attributes can be seen as 

natural attributes in Keeney and Gregory’s terminology, see section 3.1. CBA includes a 

number of measurements for example of benefits of reduced harm to human health and the 

                                                 
14 Putting all costs and benefits into standard units (usually Euros) 
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environment. This is a discipline in itself, and the measurements in CBA is not discussed in this 

paper. 

Measurement according to article 57(f) where there should be equivalent level of concern. This 

measurement entails a relation (comparison of level of concern) between the intrinsic properties 

of the substance being measured, and substances with other classes of intrinsic properties. 

Attributes used in the determination are health effects, quality of life affected, societal concern, 

and whether derivation of safe concentration is possible.  

Wide dispersive use is a constructed attribute with two sub-attributes in the 2010 approach 

(relation between number of sites and potential for exposure), and one sub-attribute (type of 

actor using the substance) in the approach from 2014. All the sub-attributes are proxy 

attributes. 
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5 Analysis and discussion 

In this chapter the results of the review of the decision-making presented in sections 4.3 to 4.6 

will be analysed. The analysis will be made both on the level of the authorisation regime as a 

whole, and on the level of the different decisions. 

The decision-making in the REACH Authorisation regime includes aspects from many 

disciplines. It includes (eco)toxicology and exposure assessment to determine adequate control 

of risk as established in the REACH regime, and hazardous properties. Economics to assess 

impacts, engineering to assess availability of alternatives, law because it is in a legal framework, 

and social science since some of the aspects are social constructs. 

5.1 The authorisation regime as a whole 

Mintzberg et al. concludes that the diagnosis phase probably is the most important phase in the 

decision-making (see section 3.1). At the same time, this phase can be demanding in time and 

resources and therefore needs to be optimised for an efficient decision-making process. In this 

section I will discuss the whole authorisation regime from this perspective. 

The aspects included in the respective normative preferences of the phases in the authorisation 

regime are shown in Figure 13. From the perspective of the decision maker, information is more 

readily available for the aspects relevant early in the chain of decisions in the authorisation 

process, and become less readily available for decisions later in the chain.  

The intrinsic hazardous properties are used to identify a substance for inclusion in the Candidate 

list (see section 4.3) and for prioritisation for inclusion in Annex XIV (see section 4.4). This 

information is made available via the registration according to a well-established classification 

system, the CLP-regulation. The manufacturer or importer is required to supply these data. The 

quantity supplied in the EU and its use pattern is also used for the prioritisation and is available 

via the registration. Volumes and uses are however changing over time and the system for 

describing uses is less developed. In addition the information on use has to be communicated 

through the supply chain from the actual user up to the importer or producer responsible for the 

registration. The information on use can also in some cases be considered to be confidential 

business information. Showing that risks are adequately controlled, which is used in the granting 

of authorisations (see section 4.5) require even more detailed information on uses, including 

operational conditions and measures implemented to manage risks. The information on available 

alternatives to the substance considered, typically require detailed knowledge not only on the 

use of the chemical substance but also on requirements on the output of the setting in which the 

substance is used. Lastly costs and benefits, also used in the granting of authorisations, require 

information on the economic setting in which the substance is used, on potential exposure 

patterns and results in terms of damage to human health and the environment of this exposure. 

Although the applicant shall supply much of this information, it has to be evaluated by ECHA. 
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Figure 13: Information requirements on various aspects of the normative preferences in the different phases of 
decision-making in the authorisation regime under REACH. 

Furthermore the decision-making also involves two expert committees, RAC and SEAC for the 

most complex decision, that on granting an authorisation.  

Mintzberg et al. (1976, p. 274) proposes that: ‘Diagnosis is probably the single most important 

routine, since it determines in large part, however implicitly, the subsequent course of action.’ All three 

phases in the authorisation regime include a diagnosis routine that includes a public consultation, 

in the last phase – granting an authorisation – this is supported by the possibility to request 

further information from the applicant or third parties. 

The complexity of the development phase increases from the first to the third phase of the 

authorisation regime. In the first phase – inclusion in the Candidate list – there was no 

development phase in one third of the decisions, and in the other decisions there was a selection 

routine. In the second phase – inclusion in Annex XIV – there was a selection routine in all 

decisions. In the third phase – granting an authorisation – there is a design routine, developing a 

unique solution for each case.  

The selection phase is similar in all three phases of the Authorisation regime. All include an 

evaluation choice routine with two modes analysis and bargaining. Finally, there is an adoption 

phase with a publication of an official decision. 

In the first phase there were interrupts in the form of moving the evaluation choice routine to a 

new decision-maker, from the MSC to the European Commission. This happened in around one 

in twenty decisions. In the second phase, there was an interrupt in the form of a postponement 

in approximately one in five decisions. In the last phase, there can be interruptions in the form 

of requests for information from the applicant or third parties. The number of such requests has 

not been possible to determine. 
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Stakeholders and interested parties, including the public, are invited to participate in all the 

phases of the Authorisation regime. Ingerowski, Kölsch and Tschochohei (2009) presents 

arguments for involving all social groups in REACH to make the regulatory system effective. 

Their argument is that REACH affects all groups, not only those having direct obligation 

stemming from the legal statutes. They also point to the need for individual stakeholders to 

organise themselves to gain more influence in the processes under REACH, for example in the 

Authorisation regime. This is particularly true for consumers that are weakly organised. 

Vaughan (2015, pp. 162-195) discusses legitimacy form another perspective. He concludes that 

the way ECHA via their guidance shape the operation of REACH authorisation were not 

foreseen in, or in some cases contrary to, the legislation. Klika (2015) analyses the role of 

expertise and legitimacy of ECHA in the authorisation regime under REACH and argues that 

‘…decision making processes in the authorisation procedure are characterised by insufficient legitimacy.’ 

(p. 128) Whether ECHA’s guidance and procedures are in line with their legal remit is however 

outside the scope of this paper. 

5.2 Identifying substances for the Candidate list 

As described in sections 4.3 and 4.6, the classification of a substance as carcinogenic, mutagenic, 

reprotoxic, PBT or vPvB is a well-established operation (hazard assessment procedure) that is 

also done outside the Authorisation regime in REACH. It is natural attributes, it is in general 

use, in the terminology of Kenney and Gregory (see section 3.1). The attributes are directly 

linked to the legal text and well defined, so can be said to fulfil the desirable properties 

described by Keeney and Gregory (see section 3.1). 

A hazard assessment leading up to a classification should not be dependent on who performs it. 

There will still be uncertainties. Kraus, Malmfors and Slovic (1992) however showed, based on 

a survey, that the view on fundamental issues for toxicological judgments, such as dose-response 

sensitivity and trust in animal studies, varied not only between laypersons and experts, but also 

between experts. Experts affiliated to industry held diverging views from those affiliated to 

government and academia. Sex may also have an impact on judgments. Slovic et al. (1997) found 

that female members of the British Toxicological Society were, by far, more likely than male 

members to judge societal risks as moderate or high. Furthermore, Landingham, Mundt, Allen 

and Gentry (2016) identified a need for better documentation and consideration of 

methodological bias in scientific reporting used for regulatory decision-making. Justification for 

decisions to include substances in the Candidate list includes the scientific basis and deliberations 

and is subject to public consultation. Furthermore, a committee decides, and in cases of 

dissenting views, there is a change of decision-maker. This will mitigate the influence of values 

of individuals in the decision-making process. 

The concept of equivalent level of concern is unique to the Authorisation regime and includes 

several elements that are value-based, notably ‘serious effects on human health or the environment’, 

and ‘give rise to an equivalent level of concern [to those of CMR, PBT or vPvB substances]’. This is 
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subjective and there is therefore a need to define the subject. Is it ‘society’ or any one individual 

potentially harmed?  

Quiros Pesudo and Aschberger, (2015) have investigated whether substances with two different 

negative health effects (immunotoxicants and neurotoxicants) could be classified as of ‘equivalent 

level of concern’. In their assessment, they considered two groups of factors: Health effects – type, 

irreversibility and delay; and other factors – quality of life affected, societal concern, and 

whether derivation of safe concentration is possible. I found that these factors are typically 

included in the justifications, but are not part of the formal normative preferences.  

The European Court of Justice made clear in a judgment (2017) that the decision to include a 

substance in the Candidate list requires a range of factors to be taken into consideration, it 

cannot be done based solely on those relevant for the purposes of a simple technical exercise to 

categorise the effects or intrinsic properties of a substance. Other factors such as levels of 

exposure can also be included in the considerations. This widens the set of factors that can be 

included in the decision criterion compared to the ones currently included.  

Substances are in some cases included in the Candidate list based on the fact that they can 

substitute other substances to be included in the list and have similar properties. Bergkamp and 

Herbatschek (2014, p. 26) concludes, based on a legal principle in EU law – the principle of 

equal treatment – and case law, that this is in line with EU law. 

5.3 Inclusion in Annex XIV 

This section is divided into two parts. The first discusses the prioritisation, and the second the 

decisions. 

5.3.1 Prioritisation schemes for chemical substances 

As described in section 4.4, the process for prioritisation of substances in Annex XIV has been 

developed from a qualitative verbal-argumentative approach to an approach including both 

verbal descriptions and a numerical scoring. The guidance and the justifications for made 

prioritisations both emphasise that the scoring is subject to the same uncertainties as the verbal 

descriptions. Furthermore it is emphasised in the guidance and shown in prioritisations made, 

that the scoring system on its own is not sufficient for effective prioritisation. Scoring, when 

there is a description of how the score was derived, does however give a more structured and 

transparent process. This is however dependent on that the system used is appropriate, which I 

will discuss below. The properties and measurement of attributes is further discussed in section 

5.5.1. 

If the scoring system could be used on its own, without other considerations, then Figure 7 

showing prioritisation scoring should show that the minimum scoring for recommended 

substances should be higher or the same as the maximum scoring for not recommended 

substances. Furthermore is should show lower scores over time, as the substances fulfilling the 
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prioritisation criteria is successively recommended and thereby no longer is available for 

prioritisation. This is clearly not the case, showing the substantial influence of other 

considerations than the criteria covered in the scoring system in the decisions made. Note that 

Figure 7 has been developed with data for each substance set at the point of entry for that 

particular substance in the Candidate list. The score based on these data is then used also in later 

rounds, even though in real life there could be changes in volume and use (and hence scoring) 

over time. 

The two scoring approaches used for prioritisation both use the same three criteria that are also 

used as attributes: Intrinsic properties of the substance; volume; and wide dispersive use and a 

higher score to indicate higher prioritisation. For the two former the scoring systems are similar 

and will give similar ranking of a specific substance. The scoring for a specific substance 

expressed as the maximum score for the respective criterion, is not the same in the two systems 

however, see Appendix C. Intrinsic properties for substances with equivalent level of concern 

are not considered in the first approach, so for these no comparison is possible. 

For wide dispersive use, the two approaches differ. In the first approach, two sub-criteria (used 

as sub-attributes) are used: number of sites where the substance is used; and releases of the 

substance. In the second approach the score is based on which type of actors that use the 

substance. The scores for the various categories are not explained, other than in terms of order. 

For instance, whilst it is evident that use at hundreds of sites indicates more dispersive use than 

use at less than ten sites, it is not evident that it is three times more dispersive as indicated by the 

scores (see Appendix C for details on the scoring). It is also not evident why the attribute wide 

dispersive use can be described by the product of a release score and a number of sites score. The 

set of sites can be heterogeneous in terms of applicable release category and use of the substance 

concerned, and the result of multiplying the two is then hard to interpret. 

It can be argued that the first approach involves attributes that are not independent of the other 

criteria. As Keeney and Raffa points out (see section 3.1), this means that the set of attributes is 

redundant, with a risk of double-counting. Firstly, it is likely that the number of sites where the 

substance is used is, at least in some cases, correlated to the volume. Secondly, the description 

of the categories of release refer to the likelihood that the releases cause health or environmental 

effects. This likelihood is dependent on the intrinsic hazardous properties of the substance. 

Releases of a substance, which causes effects at low doses, are more likely to cause effect than 

the same release (in absolute quantity) of a substance causing effects only at higher doses, 

everything else equal. In this regard, the second approach is preferred, because which group of 

actors that use a substance is likely to be independent of the other criteria. The consequences on 

outcomes of prioritisation of any dependence between criteria in the scoring approaches has not 

been studied. 

The two scoring approaches also differ in their relative maximum score of each criteria, see 

Table 2. The legal text only says that substances with certain intrinsic properties, high volumes, 

or wide dispersive use should be prioritised, without giving further information on 
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prioritisation, but the overall aim of reducing risks should be considered without the regulation 

giving specifics on how this should be done. The legal basis is the same in both approaches.  

Table 2: Relative maximum weight of each attribute in the different scoring approaches. 

 Intrinsic properties Volume Wide dispersive use 

Approach from 2010 18 % (4 out of 22) 41 % (9 out of 22) 41 % (9 out of 22) 

Approach from 2014 33 % (15 out of 45) 33 % (15 out of 45) 33 % (15 out of 45) 

 

As can be seen in section 4.4.2 Review of prioritisations, the two approaches can give different 

ranking of substances with the same data as input for the scoring. Two reasons can be identified: 

the difference in relative weight of intrinsic properties in the total score, and the definition of 

wide dispersive use. Musk xylene gets, in both approaches, a high score for intrinsic properties 

and wide dispersive use and a medium score for volume. Because the relative weight of intrinsic 

properties are lower in the first approach musk xylene is ranked higher in the second approach 

when compared to for example boric acid with a low score on intrinsic properties in both 

approaches. The substance DMF is used in many industrial sites with significant potential for 

exposure, but is not used by professional workers or consumers. With the first approach, this 

gives a maximum score for the criterion wide dispersive use, whilst it will only give a score of 5 

out of 15 in the second approach. 

The attributes are discussed in section 5.5, here I will discuss the how the attributes are 

used.The value functions of the various attributes can be said to be part of the scoring system. 

That more hazardous intrinsic properties, more volume and more wide dispersive use 

respectively, all lead to higher prioritisation, is, all else equal, evident. What is not evident is the 

scales, that the prioritisation can be described by an additive function, and that two sub-

attributes (number of sites and release) can be multiplied to give a level for the attribute wide 

dispersive use. The justification for these issues is not clear which makes the prioritisation 

method’s effect on the outcome less transparent. The procedure is however transparently 

explained as is the results. 

5.3.1.1 Prioritisation schemes – literature review 

Systems for prioritising or screening chemical substances for further evaluation or risk 

management interventions have been widely studied. A large number of ranking schemes for 

chemicals have been developed with different aims, such as short-listing chemicals on the market 

for specific assessment or regulatory controls, to establish research priorities, or to target 

pollution prevention efforts on prioritised chemical substances based on environmental 

monitoring. See for example the review by the UK Institute for Environment and Health (IEH, 

2004). Overall these prioritisation schemes does not include a rigorous scientific process on for 

example how to deal with missing data and uncertainties (IEH, 2004, p. 9). Davis et al. (1997, 
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pp. 26-28) presents a set of seventeen principles with which they propose all chemical ranking 

and scoring systems should be consistent. An evaluation of the used prioritisation system against 

these (or similar) criteria would increase transparency and thereby the legitimacy of the used 

system.  

It is important to be clear of the objective of the prioritisation scheme. For chemical substances a 

scheme typically includes hazardous properties of the substance and some proxy for exposure 

(such as use-pattern, volume used), but can also include socio-economic parameters, physico-

chemical properties of the substance and more. Ideally schemes should be flexible to incorporate 

new data and concerns; practically transparent; interactive; cost effective; simple; rapid and 

reasonably accurate. Over-extensive simplification can mean that important information is 

sacrificed to facilitate scoring. (IEH, 2004, p. 11) 

Hansen, van Haelst, van Leeuwen and Van der Zandt (1999) has studied the prioritisation tool 

for chemicals used in the regulatory regime that was replaced by REACH. This approach 

included intrinsic properties of the substance, volume supplied and potential for exposure. They 

conclude that the tool fulfilled basic criteria for a good chemical ranking scheme according to 

Davis et al., and proposes issues that could be further developed to improve the tool. It was 

adapted to the then current regulatory regime. This adaptation meant that it had an open scope 

for intrinsic properties, as opposed to the prioritisation under the Authorisation regime in 

REACH where only substances having intrinsic properties fulfilling the criteria for classification 

as a SVHC are relevant for prioritisation. Furthermore in the previous regulatory regime only 

substances supplied in volumes over 1 000 tonnes per year were considered, whereas substance 

of any volume is considered in the Authorisation regime.   

Wood et al. (2018) have presented a decision analytic approach to exposure-based chemical 

prioritisation. Identifying reliable exposure information as a key gap in currently available 

prioritisation tools, their focus was to improve the exposure information in earlier models. The 

exposure potential is based on the chemical properties of the substance and the life-cycle 

properties, looking at production, consumer use and disposal. Weighting of various criteria was 

elicited from experts via a web-survey. They propose future work to include greater input from 

human factors experts and to better define qualitative metrics.   

Mitchell et al. (2013) have also identified exposure as a gap for the prioritisation of chemicals. 

They have presented another exposure-based analytic approach for chemical prioritisation. Their 

study included a case study using 51 chemicals. They found that the methods used to include 

exposure are an important factor for the level of agreement between different models.    

Shin, Moon, Seob Lee, Ki Hong and Byeon (2014) have proposed a further approach using 

hazard and exposure data. Their approach is limited to occupational environments and does not 

include consumer exposure or the environment as a whole. They conclude that the proposed 

method can improve the cost efficiency of chemical control in occupational regulatory systems. 
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Lerche et al. (2002) have, for ranking of chemical substances, compared simple scoring with the 

Hasse Diagram Technique (HDT) and multi-criteria analysis (MCA) methods. Their 

recommendation is that the first step in decision making should be to run HDT. In their study 

they conclude that HDT has the lowest need for external input, is most transparent, and is least 

subjective. 

DART (Decision Analysis by Ranking Techniques) is a software developed by Talete srl (Milan, 

Italy) under the terms of a EU Joint Research Centre (JRC) contract. It is a software tool 

designed for the ranking of chemicals according to their environmental and toxicological 

concern based on more than one variable. It includes both different types of total ranking 

techniques – desirability, utility, dominance functions and other – and partial ranking 

techniques, Hasse diagram. (JRC, 2018) Pavan and Worth (2008) and others have studied this 

tool in case studies. 

It is not clear if (part of) any of these prioritisation schemes were considered and if so, why they 

were not chosen. One possible reason is that ECHA wished to include only the criteria from the 

legal text which may not be possible in these schemes. 

Perez et al. (2017) have looked at prediction of problematic chemicals from the manufacturer’s 

perspective. Their study included decision analysis tools with criteria from the REACH 

identification of substances of very high concern. Their conclusion, based on the study of a real 

case, was that public pressure may be influential in the decision to phase out substances. The 

decision criteria in the Authorisation regime under REACH aims at phasing out substances of 

very high concern, but does not explicitly include public perception of a risk as a criterion. The 

criterion of ‘equivalent level of concern’ could be construed as public perception of the risk, but 

this is not explicit. 

5.3.2 Decisions on inclusion in Annex XIV 

As presented in section 4.4.3, most decisions on inclusion of substances in Annex XIV follows 

the recommendation from ECHA (the prioritisation). Some cases are postponed due to the same 

substance being considered under other regulatory regimes. Legal considerations or 

effectiveness in achieving the regulatory objectives will then justify the postponement.  

In some cases the postponement has been justified by referring to that, the use of the substance 

considered is very diverse. This is said to lead to highly complex applications for authorisations, 

with consequent demanding handling of which there is little experience. This will lead to that 

substances that are prioritised for an authorisation requirement based on risk to human health or 

the environment are not taken forward. The reason being a lack of efficient administrative 

procedures and lack of resources. Furthermore, it can be argued that, if the use of a SVHC is 

very diverse, this in itself is an argument for having more effective control of risks arising from 

that use. The reason for postponement is described in the decisions, but there is no pre-

established criteria for identifying whether a specific substance will lead to complex applications 

for authorisation. 
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5.4 Granting of authorisations 

As described in section 4.5, each decision on granting an authorisation is unique in terms of 

conditions of use and more. They are less transparent and harder to categorise and study. Some 

of the information used to justify the decisions is classified as confidential business information 

and is not made publicly available. Furthermore, some of the key attributes do not have all the 

desirable properties, see section 5.5.1.  

One criterion for granting an authorisation is that the risks are adequately controlled, with 

reference to the approach for safety assessment used in the registration and other parts of 

REACH. The approach is based on establishing a safe level of exposure for the substance and 

comparing it to the estimated level of exposure. If the estimated exposure is below the safe 

level, the risk is adequately controlled. The approach is strictly based on a scientific assessment 

of response to a dose of the substance (or a proxy for this) and the exposure level. Benefits (or 

not) of the use is for example not included in the assessment. The approach is supported by 

extensive guidance. Determining the acceptability of risk is here based on the selection of 

conventions and procedural rules to make a comprehensive appraisal of risk, a risk 

characterisation in the risk handling chain proposed by Renn (see section 3.2). There is no 

separate risk evaluation; it is embedded in the methodology of the approach.  

REACH uses the term ‘adequate control’ and not ‘acceptable’ or ‘tolerable’ risk. As described 

in section 3.2, acceptable risk is a subjective concept. As adequate control of risk does not 

include a deliberation on the benefits of the use and means that there is no need for further 

measures to reduce the risk, I see this as equivalent to an acceptable risk in the terminology of 

Renn (see section 3.2). Whereas the case where decision is based on that socio-economic 

benefits outweigh the risk to human health or the environment arising from the use of the 

substance, would constitute a tolerable risk according to the definitions in section 0. The 

method (as defined by Fischhoff et al. (1981), see section 3.2) used to resolve the acceptability of 

risk differs between the two cases. In the former, it is a form of expert judgment, embodied in 

the basically scientific approach of REACH, whereas in the latter it is a formal analysis, CBA. In 

neither case is the perception of risk as proposed by Beck and Fischhof et al. (2009) (see section 

3.2) considered. 

Studies have identified the need for developing the process and the measurement in the CBA 

approach used. Gabbert, Scheringer, Ng and Stolzenberg (2014) shows, using a historic case, the 

need for: (i) Better guidance on how to select tools for impact assessment. (ii) An explicit 

approach for taking into account the fact that persistent and very persistent (PBT/vPvB) 

substances remain for a prolonged time, decades and more, in the environment – stock 

pollution effects. (iii) A definition of suitable impact indicators for PBT/vPvB substances that 

accounts for the lack of reliable information about safe concentration levels. (iv) Guidance on 

how impacts can be transformed into values for decision-making. (v) A well-balanced discussion 

on discounting of long-term impact of chemicals. A positive and constant discount rate causes 
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impacts in the future to have a small or negligible effect on the total present value of the action 

analysed. Georgiou et al. (2018) identify similar needs. 

5.5 Measurement 

Part of the measurements in the Authorisation regime under REACH are done in well-

established frameworks in other parts of chemical regulation or other fields such as CBA. These 

can be categorised as having objective attribute scales in the meaning of Keeney and Raffa (see 

section 3.1). Introducing new concepts that should be measured requires careful considerations. 

According to van Brakel and Cartwright and Runhardt (see section 3.3) characterisation, 

representativeness and procedure for measuring must be developed for the operationalisation of 

the concept. This is required for a statement of measure to be valid in the decision-making. 

To study the operationalisation of measurement of wide dispersive use in more detail, I apply 

Bullock and Deckro’s model (see section 3.3), an overview is given in figure 14. The empirical 

starting point is the concept wide dispersive use, which is included in the legal text. In their first 

approach ECHA defines this in terms of number of sites using the substance and releases from 

the use. In the second approach it is defined via the actor using the substance. See section 4.4.1 

for a more extensive description of the approaches. When defining the concept wide dispersive use 

there is potential for error. The two different approaches use conceptually different ways of 

defining the concept, and also gives different results as shown in section 4.4.2. 

Abstract categories are defined for the number of sites and releases respectively in the first 

approach. In the second approach categories for types of actors potentially using a substance are 

defined. The definitions of the respective categories are not evident from empirical information, 

and this is another potential source of error in the measurement.  

The data needed to categorise a case can for example be found in the registrations that importers 

and manufacturers have to do under REACH. There will be uncertainties and potential for 

errors in assigning categories for any specific case.  

A scoring system is applied to the categories. In the first approach the score for the relevant 

categories of number of sites and release respectively are multiplied to give a total score for 

wide dispersive use. In the second approach a score is assigned based on the type of actors using 

the relevant substance, and this is the final score. The scores are used together with scores for 

volume and intrinsic properties to prioritise substances for inclusion in Annex XIV. The 

assigning of scores, and how they are combined to give a total score for prioritisation, including 

potential for error, is discussed in more detail in section 5.3.1 so will not be discussed here. 
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Figure 14: Analysis of measurement of wide dispersive use using Bullock and Deckro’s model. 

Error in how wide dispersive use is transformed into measurable categories or numbers, how 

the scales are constructed, is critical for any error in the assessment insights. Any measurement 

will contain this systemic error and give a measurement bias. We can see that there has been a 

different way of doing it in the three different approaches for prioritisation, yielding different 

end-results.  

Use patterns and volume may change over time, especially when the substance is subject to 

regulatory scrutiny. When this is the case, economic actors may reconsider their use(s) in 

anticipation of future measures limiting the use or availability of the substance. This makes any 

ex-post analysis to validate the measurement of wide dispersive use difficult. 

Applying the same model to measurement of equivalent level of concern, the empirical 

phenomenon will be properties giving rise to equivalent level of concern. Abstract attributes 

that have been proposed is health effects; quality of life affected; societal concern and whether 

derivation of a safe concentration is possible. There is no agreed measurement concept however, 

no abstract numbers or formal assessment of measurements. It is a verbal argumentative 

approach rather than a measurement. 

The concept equivalent level of concern has not been operationalised as described in the 

meaning of Cartwright and Runhardt (2014), see section 3.3. We see a normative ambiguity in 

what constitutes a tolerable risk leading to a systemic error in the measurement process.  The 

operationalisation can be said to be occurring via decisions made, creating criteria for future 

decision-making. In addition, a legal interpretation by the European Court has contributed to 

elaborating the definition of the concept. It has resulted in more aspects that can be included in 

the characterisation and how representative they are. Introducing this normative ambiguity 

could be the result of the lack of consensus on certain hazardous properties. As an example, 

endocrine disrupting chemicals (EDC) are potential SVHCs as equivalent level of concern. 

There has been discussions on determining the criteria of EDC, with Sweden suing the European 
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Commission at the European General Court for not establishing such criteria (as required under 

another regulation) (2015, T-521/14). 

The concept wide dispersive use is included in the legal text. It was operationalised only when 

there was a need for measuring the concept (see section 4.6). Over time there has been moves 

towards operationalisation in the decision analytical support tools used (ranking approaches). 

Characterisation and representativeness have been developed and the corresponding procedures 

for measuring have been developed. 

5.5.1 Attributes, properties and measurement  

A number of attributes and sub-attributes have been presented above. I compare the attributes 

to the desirable properties of attributes given by Keeney and Gregory, see section 3.1. The 

attributes, but not the sub-attributes, are from the legal text. The legal text is what I have 

postulated as the normative preferences, the objectives of the decisions. The attributes are 

thereby linked to the objective, comprehensive and describe the relevant consequences. 

Operationalisation is discussed above, so I will not repeat it here. 

Sub-attributes used to characterise wide dispersive use are number of sites, release, and type of actor 

using the substance. These are proxy attributes. The relationship to wide dispersive use is given in 

the documentation to the approaches (see section 4.4.1) describes the relationship between the 

proxy attributes and wide dispersive use, and how the level of the sub-attributes link to it. The 

operationalisation is however not clear, see the discussion above.  

The decision on granting an authorisation can, in certain cases, be based on the attribute adequate 

control of risks (see section 4.5). This has, in the context of REACH, a common interpretation 

and is in general use. It can be seen as a natural attribute. The decision is a single-attribute 

problem. This attribute is unambiguous, comprehensive, direct, and operational. It is 

understandable in the context of REACH, where the acceptability of risk has been included in 

the procedures for chemical safety assessment (for substances where a threshold can be 

determined).   

The decision on granting an authorisation can also be based on the attributes socio-economic 

benefits outweigh the risks and there are no suitable alternatives. The assessment of the latter shall 

include the aspects technical and economic feasibility and effect on overall risk if the alternative substitute 

the substance concerned. None of these attributes have the desired properties that Keeney and 

Gregory present (see section 3.1). In particular, they are not operational, it is not clear how 

value trade-offs can reasonably be made. In theory a fully monetised CBA would include 

valuations of all the attributes enabling value trade-offs, but as seen in the discussion (see section 

4.5.1) this has not been possible in practice. 
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6 Conclusions and reflections 

Based on the limited study made, I come to the following conclusions on the questions 

presented in section 1.2: 

Is the decision-making open and transparent contributing to legitimacy? 

All the studied decision procedures include openness in the form of mandatory public 

consultations, and in one also the possibility to request more information from third parties.  

The decision-making procedures are generally well described in publicly available documents. 

Decisions including justifications are described and publicly available. In the case where a 

selection is made from a larger set (inclusion in Annex XIV) the justification describes why a 

certain substance is included, but not why it was chosen before other potential substances. The 

prioritisation scheme could be developed further and applied to all potential substances (with 

the results being made publicly available) to make this more transparent. Also the ranking 

approach could be made more transparent on considerations when designing it and how it 

contributes to the aim of the decision-making. If not properly designed, there is a risk that 

decision support tools create an unjustified illusion of coherence and consistency. In such cases, 

heterogeneity can be a better option, making the decision-maker aware of the differences and 

leading to a better outcome. 

Certain concepts critical for the decision-making, such as equivalent level of concern has not been 

operationalised, and can therefore not be measured in a meaningful way. This makes the 

decision-making far less transparent in cases where such a concept is critical. Other concepts, 

such as wide dispersive use, have also not been operationalised, also reducing transparency. It 

should be noted that, equivalent level of concern is a concept that determines whether a 

substance can be included in the authorisation regime or not, whereas wide dispersive use is only 

part of a prioritisation within the regime.  

The decision to make certain substances subject to authorisation has been postponed with 

reference to the diverse uses of those substances and the consequent complexity of handling 

applications for authorisation. While it is clear that the handling will be complex, it is not clear 

how this justifies postponement of decisions that are needed to achieve the aims of the REACH 

authorisation regime. There is also no pre-established criterion for what constitutes diverse uses, 

or how complex the handling of applications shall be to justify a postponement.  

In conclusion, there is transparency in the form of published procedures for decision-making and 

justifications for made decisions. The evaluation of decision support tools, and the 

operationalisation of some critical concepts is less transparent. The reason for postponing some 

decisions based on complexity of handling applications is given, but the justification in terms of 

legal base and achieving the aims of the Authorisation regime, is not clear. 
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How have value components of the decision problems been considered in the 

procedures?  

There is no definite or value-free method that can be applied to measure to what extent the 

objectives are met in all of the various decisions in the REACH Authorisation regime. 

Committees or the European Commission supported by a committee, rather than individuals, 

are the decision-makers, and the aim is to have a transparent decision-making. This mitigates the 

influence of individual value-based judgments on the outcome of the decision-making. How the 

other subjective and value components are considered in the decision-making should be made 

clear, which is no always the case here. In particular, in the case of decision-making for inclusion 

in Annex XIV (see section 5.3.2) value judgments on the acceptability of risk are made either by 

expert judgment embedded in standards and protocols, or included in a formal CBA-type 

assessment. No clear communication of the underlying assumptions regarding values are 

included in the respective decisions.  

Has there been any change in the decision-making methodology over time? 

The methodology for the decision-making has developed over time. Decision analytical support 

tools in the form of ranking systems have been developed and introduced in the decision-making 

for the prioritisation of substances for inclusion in Annex XIV. A judgment of the European 

Court has clarified the concept of ‘equivalent level of concern’, giving a somewhat different 

definition than the one used earlier. It is not clear if this has changed the decision-making 

methodology, but it means that the normative preferences are changed, albeit not extensively. 

This shows that the methodology may change both to increase the interior effectiveness of the 

decision-making, and as the result of external changes in the normative preferences. 

There will be a continued need for human interventions in the effective prioritisation of 

substances for Annex XIV, even if (as foreseen) relevant and structured information on 

substances becomes more readily available. The results from the ranking tool used was often 

overridden by other considerations. 

Could (some of) the decisions be made by an algorithm using readily available 

data as input? 

Decision analytical support tools, such as ranking system can make the decision process more 

effective and transparent. Many tools for prioritisation of chemicals for interventions have been 

presented in the literature and could possibly be adapted to decisions in the Authorisation 

regime. However it is also clear that many of them are context specific, adapted to meet certain 

requirements or limited in scope in terms of type of risks or substances considered. Examples 

include Hansen et al. considering only substances with volumes above 1 000 tonnes and Shin et 

al. including only risks in the workplace. The tools also differ in terms of transparency, need for 

external data and expert inputs, complexity, subjectivity and ease of use. The design of such a 

decision analytical support tool will have a significant impact on the outcome of the decision-

making, and needs to be carefully considered.  
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From this study it is my conclusion that algorithm-based decision support tools can support 

decision-making but that we are a long way from automated decision-making based on readily 

available data as input. 

Is the overall process effective in terms of internal consistency, use of decision-

making support tools and proportionality of data requirements versus 

importance of the issue considered.  

The decision-making is generally internally consistent. A notable exception is in my view, firstly 

the postponement of decisions to make substances subject to authorisation because of their 

diverse uses. For decision-making where key concepts have not been operationalised, it is 

difficult to determine whether the process is internally consistent. 

The three studied decision procedures require information on more aspects the later they come 

in the sequence of decisions. The information aspects in early stages are more readily available to 

the decision-maker than the information on aspects required at later stages. Since not all 

substances go through all stages, this improves the efficiency of the process.  

As explained in the question above decision-making support tools have been used, but this could 

be developed further.  

6.1 Suggestions for further research 

The European Commission’s report on the impacts of REACH authorisation (2017b) report that 

there is some evidence that the Authorisation regime is achieving its objectives through 

substitution of SVHCs by appropriate alternatives and by reducing risk through controls of use. 

The report focus on the outcomes of the authorisation regime, not the decision-making. It 

would therefore be interesting to look at the authorisation process from Cedergren’s and 

Tehler’s (2014) evaluative approach. Studying the questions: Is the aim in terms of impact of the 

authorisation regime achieved, are the necessary functions performed, does it generate the 

necessary output? 

Lerche et al. (2002) have, for ranking of chemical substances, compared simple scoring with the 

Hasse Diagram Technique (HDT) and multi-criteria analysis (MCA) methods. Their 

recommendation is that the first step in decision making should be to run HDT. The authors 

claim that HDT needs least external input, is most transparent and is least subjective. It would 

be interesting to test whether this is true for the prioritisation of substances for inclusion in 

Annex XIV. 
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Appendix A: Primary sources 

Sources applicable for many substances are described in this appendix. I have done this to avoid 

including one reference for each substance, when the references are accessible from the same 

webpage and are formally of the same type (for example a European Commission decision). 

Sources that are general, for example approaches used for prioritisation are included in the 

reference list and not in this appendix. 

The primary sources are accessible from either the ECHA website (echa.europa.eu) or in the 

Official Journal (OJ) of the European Union (eur-lex.europa.eu/).  

Types of documents studied for decision on inclusion in candidate list: 

Proposals to identify Substances of Very High Concern – Annex XV dossier 

These are accessible here: 

ECHA > Public consultations > Substances of very high concern identification > 

Proposals to identify Substances of Very High Concern previous consultations  

MSC agreements on identification of SVHCs 

Formal agreement, 5-10 pages, there are also support document for each agreement. 

These are accessible here: 

ECHA > Information on Chemicals > MSC agreements on identification of SVHCs  

MSC opinions on SVHCs  

When the Member State Committee (MSC) does not reach a unanimous agreement on an 

Annex XV dossier proposing a substance to be identified as a SVHC, the MSC must provide its 

opinion, consisting of the position of the majority of its members, including its grounds, in order 

for the Commission to draft a proposal on the identification of the substance. The minority 

position expressed by disagreeing MSC members, including their grounds, is published in a 

separate document at the same time as the opinion. An MSC opinion and the minority position 

have been sent to the European Commission for further decision making. 

These can be accessed her: 

ECHA > Information on Chemicals > MSC agreements on identification of SVHCs > SVHC 

opinions of the Member State Committee  

ECHA decisions on inclusion of substances in the Candidate list 

ECHA makes a decision on inclusion in the Candidate list both when there are no comments in 

the public consultation (and therefore no MSC opinion), and when there is a MSC opinion. The 

decisions can be accessed here: 

ECHA > Information on Chemicals > Candidate List  
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European Commission decisions  

If MSC not unanimous. 

These are published in the OJ of the EU. The European Commission has made an 

overview of decisions with links to the OJ. 

REACH - Amendments - Authorisation - SVHC identification 

(http://ec.europa.eu/DocsRoom/documents/25743) 

 

Types of documents studied for decision on inclusion in Annex XIV – Substances 

subject to authorisation: 

Final background document and Result of prioritisation 

Documents developed in the context of ECHA’s recommendation for the inclusion of 

substances in Annex XIV. These can be accessed here: 

ECHA > Information on Chemicals > Submitted recommendations  

European Commission regulation on amendment of Annex XIV  

These are published in the OJ of the EU. The European Commission has made an overview of 

decisions with links to the OJ. 

REACH - List of Amendments to Annex XIV - Authorisations 

(http://ec.europa.eu/docsroom/documents/24124 ) 

Types of documents studied for decision on inclusion in Annex XIV – Substances 

subject to authorisation: 

European Commission implementing decision granting an authorisation 

These are published in the OJ of the EU. The European Commission has made an overview of 

decisions with links to the OJ. 

Authorisation Decisions List 

(http://ec.europa.eu/docsroom/documents/27910 ) 

  

http://ec.europa.eu/DocsRoom/documents/25743
http://ec.europa.eu/docsroom/documents/24124
http://ec.europa.eu/docsroom/documents/27910
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Appendix B: Identification of substance for Candidate list 

Substances with no comments in the public consultation and therefore included in the Candidate 

list without referral to MSC in each ECHA decision. Note that any comment, even if is only 

general support for the proposal without any new information, triggers referral to the MSC. 

Table B1 gives the source for the number of substances with no comments. Table B2 gives 

background for the review of the identification of substances for the Candidate list in section 

4.3.1. 

 

Table B1: Substances with no comments in public consultation. 

ECHA Decision Number of substances with 
no comments  

ED/01/2018 0 

ED/30/2017 0 

ED/01/2017 0 

ED/79/2015 4 

ED/108/2014 0 

ED/49/2014 1 

ED/121/2013 5 

ED/69/2013 0 

ED/169/2012 31 

ED/87/2012 9 

ED/77/2011 8 

ED/31/2011 1 

ED/95/2010 0 

ED/30/2010 0 

ED/68/2009 1 

ED/67/2008 1 

 Total 61 (out of 181 substances on 
the Candidate list) 

 

The reason for a substance not receiving any comments is hard to determine. Any interested 

party may comment. Substances have varying market relevance. A substance with no use will 

probably elicit less interest than a substance with commercially important uses. The intrinsic 

properties of a given substance will be more or less clear depending on the amount and quality of 

information available for that substance. If there is very little uncertainty, there may be less 

interest to comment. Other factors than those listed here may also influence if parties will 

comment or not. 
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When the Member State Committee (MSC) does not reach a unanimous agreement on an Annex 

XV dossier proposing a substance to be identified as a SVHC, the MSC must provide its opinion, 

consisting of the position of the majority of its members, including its grounds, in order for the 

Commission to draft a proposal on the identification of the substance.  

The minority position expressed by disagreeing MSC members, including their grounds, is 

published in a separate document at the same time as the opinion. An MSC opinion and the 

minority position have been sent to the European Commission for further decision making.  

Table B2 gives background for the review of the identification of substances for the Candidate 

list in section 4.3.1. 

Table B2: Substances where the MSC has not reached a unanimous agreement. 

Substance name   EC Number CAS Number Date of 

adoption MSC 

opinion 

Decision  

1,7,7-trimethyl-3-

(phenylmethylene)bicyclo[2.2.1]heptan-2-

one (3-benzylidene camphor, 3-BC)  

239-139-9 15087-24-8 08/06/2016 Pending 
 

4-tert-butylphenol (PTBP)  202-679-0 98-54-4 15/12/2016 Pending 
 

Benzene-1,2,4-tricarboxylic acid 1,2-

anhydride (trimellitic anhydride, TMA)  

209-008-0 552-30-7 15/12/2016 EU/2018/636 

Included as 

57(f)* 

 

Benzyl butyl phthalate (BBP)  201-622-7 85-68-7 11/12/2014 EU/2017/4462 

57(f) added 

 

Bis(2-ethylhexyl) phthalate (DEHP)  204-211-0 117-81-7 11/12/2014 EU/2017/4462 

57(f) added 

 

Dibutyl phthalate (DBP)  201-557-4 84-74-2 11/12/2014 EU/2017/4462 

57(f) added 

 

Dicyclohexyl phthalate (DCHP)  201-545-9 84-61-7 09/06/2016 EU/2018/636 

Included as 

57(c) and 57(f) 

 

Diisobutyl phthalate (DIBP)  201-553-2 84-69-5 11/12/2014 EU/2017/4462 

57(f) added 

 

Hexamethylene diacrylate (hexane-1,6-diol 

diacrylate) (HDDA)  

235-921-9 13048-33-4 10/12/2015 EU/2016/2091 

Not included 
 

*Decision made after February 2018, therefore not included in this study 
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Appendix C: Scoring systems in the prioritisation  

The approaches below is the approach from May 2010 (ECHA, 2010) and from February 2014 

(ECHA, 2014). 

The sum of the scores for volume supplied, intrinsic properties and wide dispersive use is used as 

the basis for prioritisation in both approaches. A higher score implying a higher prioritisation for 

inclusion in Annex XIV. The maximum scores and the scoring for volume, intrinsic properties 

and wide dispersive use is shown in more detail in Tables C1, C2, C3, C4 and C5 respectively. 

Table C1: Comparison of maximum score in the two different approaches 

Property Maximum 

 Approach 2010 Approach 2014 

Volume supplied 9 15 

Intrinsic properties 4 15 

Wide dispersive use 3 * 3 = 9 15 

Number of sites 3 - 

Release 3 - 

Total 22 45 

 

Volume supplied 

Defined in the same way in the two approaches, only including volume in scope of authorisation 

requirement: 

(manufactured + imported) – (export + supply to uses exempted from authorisation) 

 

Table C2: Comparison of scoring for volume. 

Volume tonnes/year Score (description) Score as percentage of 
maximum score for volume 

 Approach 2010 Approach 2014 Approach 
2010 

Approach 
2014 

0 0 (No volume) 0 (Zero) 0 % 0 % 

0 - 10 1 (Low) 3 (Very low) 11 % 20 % 

10 - 100 3 (Relatively low) 6 (Low) 33 % 40 % 

100 - 1 000 5 (Relatively high) 9 (Medium) 56 % 60 % 

1 000 - 10 000 7 (High) 12 (High) 78 % 80 % 

> 10 000 9 (Very high) 15 (Very high) 100 % 100 % 
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Intrinsic properties 

An overview of the scoring for intrinsic properties is given in Table C3. 

Table C3: Comparison of scoring for intrinsic properties. 

Properties of substance Score (description) Score as percentage of 
maximum score for 

properties of substance 
 Approach 

2010 
Approach 2014 Approach 

2010 
Approach 

2014 

PBT and vPvB 4 15 (high) 100 % 100 % 

PBT with T non-treshold C 
or M 

4 13 (high) 
15 (high) if at least one 
other SVHC property 

100 % 100 % 

PBT or vPvB 3 13 (high) or 
15 (high) if at least one 
other SVHC property 

75 % 87 % or 
100 % 

C or M properties without 
effect threshold 

1 1 (low) 25 % 7 % 

C or M properties with 
effect threshold, R 
properties 

0 1 (low) 0 % 7 % 

57(f) equivalent level of 
concern – endocrine 
disruptor 

Not included 7 (medium) - 47 % 

57(f) equivalent level of 
concern – not endocrine 
disruptor 

Not included 1 (low) - 7 % 

 

Wide dispersive use 

The two approaches differ in their input and can therefore not be compared side by side. 

Approach from 2010 

The first approach sub-divides the aspect wide dispersive use into number of sites and release. 

The score for wide dispersive use is the product of the score for number of sites and the score 

for release. Table C4 gives the scoring for number of sites. 

Table C4: Scoring for number of sites. 

Number of sites Score 

No use 0 

Small – ‘some few (i.e. < 10)’ 1 

Medium – ‘numbers in the tens’ 2 

High – ‘numbers in the hundreds’ 3 
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The textbox below is text taken directly from the ECHA document of May 2010 (ECHA, 2010, 

s. 6), emphasis added. 

Release 
(Potential for releases to the environment, for worker exposure and for consumer 
exposure in all steps of the life-cycle.) 
For substances with PBT/vPvB properties the focus is normally on environmental 
releases and for substances with CMR properties on potential human exposure 
(worker, consumer and man indirectly exposed via the environment). In order to 
describe and score the different situations that may occur with respect to releases 
to human beings or the environment, the following terms and definitions are used: 
 
Insignificant: means negligible (i.e. very low) releases in relation to the likelihood that these 
releases could cause environmental or health effects. 
Significant: means non-negligible releases in relation to the likelihood that these releases could 
cause environmental or health effects. 
Diffuse: means releases to the environment (outdoor or indoor) from a high number of 
sources/sites to an extent that the overall amount cannot be considered as 
‘insignificant’. 
Non-diffuse: means releases to the environment (outdoor or indoor) from a small or medium 
number of sources/sites. The releases may on the local level be ‘non negligible’ 
but on higher spatial scales they are considered to be ‘insignificant’. 
Controlled: means releases at the workplace may occur but that risk management measures are 
in place to control workplace exposure. It is however not clear whether the RMMs 
in place render workplace releases negligible (if this is clear workplace exposure 
is considered ‘insignificant’). 
Uncontrolled: means releases at the workplace may occur and no or insufficient risk 
management measures are in place to control resulting worker exposure or such 
information is not available. 
 
Score  
insignificant 0 (if Site-# > 100 the score is 1) 
non-diffuse / controlled 1 
diffuse / uncontrolled / significant 3 

 

Approach from 2014 

Table C5 gives an overview of the scoring. 

Table C5: Scoring for wide-dispersive use in approach from 2014. 

User Score 

Industrial only 5 

Professional and/or industrial 10 

Consumer and/or professional and/or industrial 15 

 

Scores can be adjusted from case to case, for example giving a score of 12 for a substance with 

mainly professional, but some consumer use. 
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Appendix D: Cases with different approaches 

This annex gives the underlying data for the discussion of the three substances boric acid, musk 

xylene, and N,N-dimethylformamide (DMF) in section 5.3.1. Table D1 gives an overview. 

The selection of substances for studying the scoring system was made based on the following: 

Substances prioritised on other considerations than scoring were not considered. Based on the 

differences in approach one substance with a high score on intrinsic properties but low in at least 

one other criterion was selected, and two substances where one is used at many industrial sites, 

but nowhere else and the other is used by professional workers or consumers. Lastly, only 

substances with enough readily available data to apply both approaches were considered. 

Table D1: Data for the discussion of the three substances boric acid, musk xylene, and DMF.   

 Boric acid Musk xylene N,N-Dimethylformamide 
(DMF) 

Intrinsic 
properties (IP)  

Article 57(c) reprotoxic Article 57(e) vPvB Article 57(c) reprotoxic 

Volume, 
tonnes/year 

> 10 000 25 >  10 000 

Wide dispersive 
use  (WDU) 
considerations 

Used at many industrial sites 
and by professional workers, 
and in articles. Potential for 

significant exposure. 

Used by consumers in 
household products, 

potential for significant 
exposure. 

Used at high number of 
industrial sites, but not by 

professional workers. 
Potential for significant 

exposure. 

 Approach 
2010 

Approach 
2014 

Approach 
2010 

Approach 
2014 

Approach 
2010 

Approach 
2014 

IP score 
(percentage of 
max score for 
this property) 

0**  
(0 %) 

1*  
(7 %) 

4**  
(100 %) 

13 ** 
(87 %) 

0*  
(0 %) 

1**  
(7 %) 

Volume score 
(percentage of 
max score for 
this property) 

9**  
(100 %) 

15*  
(100 %) 

3**  
(33 %) 

6**  
(40 %) 

9*  
(100 %) 

15**  
(100 %) 

WDU score 
(percentage of 
max score for 
this property) 

9**  
(100 %) 

12*  
(80 %) 

9**  
(100 %) 

15**  
(100 %) 

9*  
(100 %) 

5**  
(33 %) 

Total score 
(percentage of 
max score) 

18** 
(82 %) 

28* 
(62 %) 

16** 
(73 %) 

34** 
(76 %) 

18* 
(82 %) 

21** 
(47 %) 

Reference, 
background 
document: 

Boric acid; 1 July 2015 Musk xylene; 1 June 2009 N,N-Dimethylformamide 
(DMF); 6 February 2014 

* Scoring taken directly from background document 

** Scoring done by me based on information in background document  
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