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ABSTRACT 

Chemicals provide us with many benefits but can also have adverse effects on human 

health and the environment. Concerns that previous European legislations were not 

providing adequate protection from chemical risks resulted in a new chemicals legis-

lation – REACH – in 2007. According to REACH, the chemical industry must ensure 

that risks from chemicals they produce or import at or above one tonne per year can 

be adequately controlled. Data on the chemicals’ properties and uses, hazards and 

risks as well as instructions for safely handling the chemicals, must be provided by 

industry to the European Chemicals Agency (ECHA) before the chemicals are al-

lowed on the European market. The information is used by ECHA and the competent 

authorities of the Member States to identify chemicals of concern that warrant regu-

lation. Thus, the registered data need to be reliable and relevant as well as transpar-

ently reported to ensure that chemicals of concern can be identified. The aim of this 

thesis was to provide insights into the risk assessments carried out by industry under 

REACH to contribute to a safer use of chemicals.  

 

The results in this thesis show that information that is used for concluding on hazards 

and risks of chemicals as well as industry’s conclusions are reported in a semi-trans-

parent manner and therefore difficult for third parties to fully scrutinise and evaluate 

(paper I). This was in part due to the protection of confidential information as laid 

down by law but also related to ECHA’s procedures for making information available 

to the public as well as industry’s reporting. Furthermore, industry is only required 

under REACH to summarise (eco)toxicity studies that are gathered for the risk assess-

ment. Consequently, data based on industry studies that are not publicly available 

cannot be scrutinised and independently assessed by third parties. Thus, the system 

relies on studies being accurately summarised by the registrant although this was not 

always seen to be the case (paper IV). 

 

Furthermore, the current framework for industry to evaluate (eco)toxicity studies and 

report data evaluations under REACH was found to be neither systematic nor trans-

parent (paper II). Studies may not be evaluated based on their inherent scientific qual-

ity when the Klimisch method for evaluating data is used, which is the recommended 



 

 
 

data evaluation method under REACH. Using the Klimisch method may also result in 

giving less weight to non-standard studies, such as many academic research studies, 

than studies performed according to standardised test guidelines, although non-stand-

ard studies could contribute with important information to the risk assessment. The 

structure and transparency of data evaluations could be improved by using a frame-

work that has clear criteria and guidance as well as a structured format for reporting 

data evaluations (paper III). This would support more harmonised and transparent data 

evaluations and encourage studies to be evaluated according to their inherent scientific 

quality rather than mere compliance with standardised test guidelines. 

 

The overall objective of this thesis is to contribute to the development of systematic 

and transparent risk assessments under REACH, which is critical for using chemicals 

safely.  



 

 
 

SAMMANFATTNING 

Kemikalier fyller en viktig funktion i dagens samhälle men de kan också orsaka ska-

dor på människors hälsa och på miljön. Den tidigare kemikalielagstiftningen i Europa 

kritiserades för att inte ge ett tillräckligt skydd mot kemikalier varför en ny kemikali-

elagstiftning – REACH – trädde i kraft 2007. Enligt REACH måste kemikalieindu-

strin säkerställa att de kemikalier som produceras eller importeras över ett ton per år 

kan användas på ett säkert sätt. Industrin måste registrera data över kemikaliernas 

egenskaper och användningar hos europeiska kemikaliemyndigheten ECHA, bedöma 

deras farlighet och risker samt ge instruktioner för hur de ska hanteras för en säker 

användning. Informationen används av ECHA och de nationella kemikaliemyndig-

heterna för att identifiera särskilt farliga kemikalier. Det innebär att underlaget som 

industrin tillhandahåller måste vara tillförlitligt och relevant samt transparent för att 

dessa farliga kemikalier ska kunna identifieras. Denna avhandling syftar till att öka 

kunskapen om riskbedömningar av kemikalier som görs av industrin under REACH 

med det övergripande målet att bidra till en säkrare kemikaliehantering.  

 

Information som används för att bedöma kemikaliers risker liksom industrins egna 

bedömningar rapporteras på ett semi-transparent sätt vilket gör att det inte är möjligt 

för en tredje part att till fullo granska och utvärdera riskbedömningarna (paper I). 

Detta beror delvis på att konfidentiell information skyddas genom lag, men också på 

hur ECHA tillhandahåller information samt industrins rapportering. En viktig aspekt 

är att industrin sammanfattar resultaten av de studier de registrerar. Det innebär att 

data från industristudier som inte är allmänt tillgängliga varken kan granskas eller 

bedömas av en tredje part. Systemet förutsätter därmed att studierna sammanfattas på 

ett heltäckande och korrekt sätt vilket inte alltid är fallet (paper IV). 

 

Det system som används i REACH för att utvärdera (eko)toxikologiska studier och 

rapportera utvärderingen bidrar varken till att studierna blir systematiskt utvärderade 

eller transparent rapporterade (paper II). Genom att använda den rekommenderade 

Klimisch-metoden för att utvärdera studier, riskerar studier att inte bli bedömda base-

rat på deras vetenskapliga kvalitet. Klimisch-metoden kan även resultera i att icke-

standardiserade studier, som till exempel akademiska forskningsstudier, används i 



 

 
 

mindre utsträckning än studier som gjorts enligt standardiserade testprotokoll, även 

om icke-standardiserade studier kan tillföra viktig information till riskbedömningen. 

Införandet av ett mer strukturerat och transparent system för att utvärdera data, som 

har tydliga kriterier och vägledningsdokument samt ett strukturerat format för att rap-

portera utvärderingen, skulle bidra till mer harmoniserade och transparenta utvärde-

ringar (paper III). Det skulle även öka sannolikheten att studier utvärderas baserat på 

deras vetenskapliga kvalitet snarare än att de är utförda enligt standardiserade testpro-

tokoll.  

 

Syftet med denna avhandling är att bidra till att göra riskbedömningar under REACH 

mer systematiska och transparenta och därmed till en utveckling där vi använder oss 

av kemikalier på ett säkrare sätt.  
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1. INTRODUCTION 

The European chemicals legislation REACH came into force in 2007 and aims to in-

crease the protection of human health and the environment from risks associated with 

the use of industrial chemicals while maintaining and enhancing the competitiveness 

of the chemical industry (1). One of the major reasons for enacting REACH was the 

overall lack of knowledge on the hazards and risks of industrial chemicals (2). More-

over, in contrast to previous legislation, the intention with REACH was to shift the 

responsibility to industry for identifying and managing risks associated with the use 

of chemicals they put on the market. REACH requires industry to gather data and 

assess hazard and risks for all chemicals they produce or import at or above 1 metric 

tonne per year. The information that chemical manufacturers and importers, also re-

ferred to as registrants, submit to the European Chemicals Agency (ECHA) is used by 

ECHA and member state competent authorities to identify hazardous substances that 

are not sufficiently managed. This can result in substances being completely banned, 

unless authorised to use, or restricted in certain uses. However, the extent to which 

chemicals of concern can be identified and managed depends on the risk assessments 

provided by industry.   

 

Although recent reviews of REACH show that progress is being made in reaching its 

objectives, one of the most urgent issues to address is the severe shortcomings and 

data gaps that have been identified in the registered data (3-5). Dossiers have been 

found not to comply with the information requirements as well as making inappropri-

ate adaptations to the requirements. Non-compliant information inevitably hinders the 

proper functioning of the Regulation. Preliminary results from ECHA’s screening of 

data for substances registered above 100 tonnes under REACH (~ 4 450 substances), 

show that for two thirds of the substances ECHA cannot decide, based on the provided 

information, whether the substances should be prioritised for further regulatory ac-

tion (6). 

 

The hazard and risk assessments should not only be systematic, but also transparent 

because risk assessors can evaluate data differently and come to different conclusions 

regarding hazards and risks (7-9). In fact, one of the reasons for industry data not 
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being considered compliant with REACH requirements were due to registrants and 

authorities concluding differently on the hazard of the substance (3). Moreover, when-

ever there is a conflict of interest, the outcome of the assessment can be intentionally 

or unintentionally biased (10). Considering that registrants are responsible for as-

sessing the safety of their own substances, they have a financial interest in the outcome 

of the assessment. ECHA is only required to check compliance for a small percentage 

of the dossiers and has limited resources to confirm that dossiers comply with the 

legislation. Thus, it is important that the risk assessments submitted under REACH 

can be independently assessed and scrutinised also by third parties. 
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1.1. AIM 
This thesis concerns the implementation of the REACH Regulation and aims to con-

tribute to the development of systematic and transparent risk assessment procedures 

under REACH to improve chemical safety. The work has focused on the registration 

process, since the risk assessments provided by industry constitute the basis for regu-

latory authorities to identify hazardous chemicals and take regulatory action. Thus, 

the proper functioning of the registration process is essential to fulfil the REACH ob-

jective to protect human health and the environment from adverse effects of chemi-

cals. 

 

Specific objectives of the studies included in this thesis were to: 

 

1. Investigate the transparency of risk assessments provided by industry under 

REACH and disseminated on ECHA’s website. (Paper I) 

 

2. Examine procedures for registrants to evaluate data and report data evalua-

tions included in the registration dossiers. (Paper II) 

 

3. Explore how the process for evaluating data and reporting data evaluations 

can become more structured and transparent. (Paper III) 

 

4. Examine how data from original reports are summarised by the registrant in 

the registration dossier. (Paper IV) 

 

Transparency can be defined in many ways but in the context of this thesis it refers to 

disclosure, clarity, completeness and accuracy of information (11).  

 
The approach employed in this thesis is explorative. Large amounts of data have been 

registered under REACH for ~21 000 chemicals in ~87 000 registration dossiers from 

~13 500 companies as of July 2018 (12). The data analysed in this thesis cover one 

toxicological endpoint and a limited number of dossiers. The registrations studied in 

this thesis also concern high volume chemicals. According to ECHA the low volume 

chemicals’ registrations that were recently registered under REACH are expected to 
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be “quite different” compared to the registrations for high volume chemicals since the 

registrants are expected to be smaller in size and less experienced (13). Hence, the 

aim of this work is not to directly generalise the results to all endpoints or dossiers, 

but rather to study the workings of the registration process to identify and highlight 

examples, strengths and weaknesses of the process.  
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2. BACKGROUND 

Modern society relies on the use of chemicals in various products and industrial pro-

cesses. The number of chemicals and the volumes produced are constantly increasing. 

The production of chemicals has grown rapidly in the last century with more than 100 

000 chemicals in commerce globally (2). The chemical industry is one of the largest 

manufacturing industries in Europe and contributes significantly to jobs, trade and 

economic growth (14). In 2016, the total sales of chemicals in Europe amounted to 

€597 billion accounting for 17.8 % of the chemical sales worldwide (15).   

 

Chemicals provide us with many benefits, but can also cause adverse effects on human 

health and the environment (16-18). In several cases, chemicals have been shown to 

cause serious damage, e.g. PCBs, benzene and TBT (19, 20), and emerging concerns 

include endocrine disrupting chemicals, nanomaterials and PFAS (18, 19).  

 

Due to concerns that the European chemical legislation for industrial chemicals was 

not providing sufficient protection, the European Commission presented in 2001 a 

strategy for a future chemicals policy (2). After several rounds of negotiations with 

intensive debates and lobbying by civil society groups as well as industry, the result-

ing REACH Regulation was adopted in December 2006 and came into force in June 

2007 (1). It replaced some 40 laws on chemicals legislation (21) and counts as one of 

the most complex legislation in Europe. Whereas the final version has been criticised 

by civil society groups to be “watered down” and not sufficient in protecting human 

health and the environment, the chemical industry has criticised it for being too bur-

densome and costly (22).  

 

The following sections provide an overview of the REACH Regulation (section 2.1) 

and the risk assessment process (section 2.2.) as outlined in the legislation and the 

guidance documents developed by ECHA and the European Commission. 
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2.1. REACH REGULATION 

   2.1.1. The aim of REACH 
The overarching goal of REACH is to contribute to sustainable development. To 

achieve this, certain political objectives that had to be met by the proposed Regulation 

were identified by the Commission. This included, as laid down in Art. 1, REACH, to 

protect human health and the environment, maintain and enhance the competitiveness 

of the chemical industry and prevent fragmentation of the internal market, i.e. to en-

sure that substances can be freely circulated on the EU market. 

 

Some further objectives were to increase transparency by making information acces-

sible to the public, with the intention to enable citizens to make informed decisions 

regarding chemicals they use, as well as promote non-animal testing (2). 

 

   2.1.2. Scope and structure of REACH 
Chemicals legislations in Europe comprise laws that directly regulate chemical sub-

stances and mixtures and laws regulating, for example, the conditions under which 

chemicals are manufactured, handled and used, such as worker safety and transport 

legislation, as well as product-specific legislations, such as pharmaceuticals, cosmet-

ics, biocides and plant protection products (23). REACH applies to industrial chemi-

cals on its own or in mixtures that are placed on the European Market and includes 

some rules for chemicals in consumer articles. REACH currently covers 21 000 sub-

stances (24) and is thereby one of the most comprehensive legislation on chemicals.   

 

REACH consists of four regulatory processes that are reflected in its acronym: Reg-

istration, Evaluation, Authorisation and restriction of CHemicals. Detailed descrip-

tions of these processes can be found on ECHA’s website (25) and will only be briefly 

described below to provide an overview. The registration programme is described in 

more detail (see 2.1.2.1) since this has been the focus of the thesis. 

 

Registration: For chemicals manufactured or imported into the EU above one metric 

tonne per year, companies must submit data on the properties and uses of the chemical 
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as well as assess its hazard and risks. Substances above this tonnage that are not 

registered in REACH are not allowed to be put on the EU market (Art. 5, REACH).  

 

Evaluation: The evaluation programme comprises three processes: compliance check, 

examination of testing proposals and substance evaluation. ECHA is required to un-

dertake compliance checks on at least five percent of all registration dossiers in each 

tonnage band to verify that registrants comply with the legal requirements, Art 41(5), 

REACH. ECHA also reviews all proposals for conducting new in vivo (eco)toxicity 

tests to fulfil the information requirements under REACH. ECHA’s approval is 

needed before testing to ensure that the test will meet the information needs and to 

avoid unnecessary animal testing. Substance evaluation is carried out to clarify 

whether a substance poses a risk. The outcome of the assessment can result in further 

regulatory action or no action.  

 

Authorisation: The aim of the authorisation process is to phase out substances identi-

fied to be of very high concern (SVHC). It is a hazard-based approach and aims to 

remove substances from use that are (1) carcinogenic, mutagenic and toxic to repro-

duction (CMR), (2) persistent, bio-accumulative and toxic (PBT) and very persistent 

and very bioaccumulative (vPvB), and (3) substances of “equivalent level of concern”, 

such as endocrine disruptors. The use of SVHCs listed on the Authorisation List (An-

nex XIV to REACH) must cease within a set date, unless an authorisation has been 

applied for and granted. 

 

Restriction: If a risk associated with a substance is not considered “adequately con-

trolled” or pose an “unacceptable risk”, a restriction can be adopted to manage the 

risk. A restriction can range from restricting certain uses of a substance/group of sub-

stances to ban all its uses.  

 

      2.1.2.1. The registration programme under REACH 
To comply with REACH, chemical companies need to assess potential hazards and, 

when relevant, risks of substances they produce or import into the EU in volumes at 

or above one metric tonne per year (26). For substances produced in more than 10 
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tonnes per year, a chemical safety report (CSR) addressing the safe use of the sub-

stance is required. The data are compiled in a registration dossier and electronically 

submitted to ECHA through the software programme IUCLID (International Uniform 

Chemical Information Database). The registration dossier consists of a technical dos-

sier containing the required information on the properties of the substance and the 

CSR as a stand-alone document. Companies that are manufacturing or placing the 

same substance on the market are obliged to make a joint submission of data according 

to the principle “one substance, one registration” to save costs and avoid unnecessary 

testing (26, 27). Usually, one registrant takes the lead in submitting the information.  

 

The information requirements on the physicochemical and (eco)toxicological proper-

ties of a substance vary with the volume produced or imported with thresholds of 1, 

10, 100 and 1000 tonnes per year. The higher the tonnage, the more data on the sub-

stance are required (Annexes VII to X, REACH). However, concerns have been raised 

that REACH does not cover substances produced <1 tonne/year and that the REACH 

information requirements may not be sufficient for classifying substances in the low 

tonnage band (28). A recent study confirmed that the standard requirements under 

REACH are not sufficient for classifying substances as a category 1B mutagen or 

carcinogen, i.e. presumed mutagen or carcinogen, even for substances at the highest 

tonnage level (29). This certainly hampers the identification and regulation of chemi-

cals of concern.  

 

The standard information requirements specified for each tonnage band may also be 

adapted or waived. Adapting an endpoint means that other methods are used to pro-

vide the required information. This includes using a weight of evidence (WoE) ap-

proach, quantitative structure-activity relationships (QSARs), grouping of substances 

or read-across (30). Waiving implies that information on a certain endpoint is not con-

sidered necessary by the registrant and therefore has been omitted. For example, test-

ing may not be technically possible, or exposure to the substance is considered un-

likely or insignificant (31). Registrants should clearly justify and document any waiv-

ing and adaptations of the standard information requirements in the registration dos-

sier (30). Registrants have used adaptations and alternative methods to a greater extent 

than anticipated, which has resulted in less data being generated from experimental 
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studies (4). Moreover, the adaptations have often been found to be insufficiently doc-

umented and justified, particularly for read-across and weight of evidence adaptations 

(4).  

 

The registration of substances has been carried out step-wise with different registra-

tion deadlines based on tonnage ranges (27). The first registration deadline in Novem-

ber 2010 covered substances produced ≥ 1000 tonnes per year as well as substances 

of high concern, such as carcinogenic, mutagenic and toxic to reproduction (CMR). 

Substances produced between 100-1000 tonnes per year were registered in the second 

registration deadline in May 2013 and the last registration deadline, which ended in 

May 2018, covered substances in the tonnage band 1-100. As of June 2018, ~21 000 

chemicals produced or imported ≥ 1 tonnes per year have been registered under 

REACH (24). 

 

Dossiers submitted to ECHA undergo a technical completeness check, which is an 

automated IT-system that checks that all required data fields are filled in (Art. 20(2), 

REACH). However, the actual content, quality or adequacy of the information in each 

field is not assessed at this stage. This has been criticised as it could result in sub-

stances being put on the market despite poor or irrelevant information in the dossier 

(32). In response, the completeness check was supplemented in 2016 with a manual 

screening to check that the contents of the dossiers seem relevant (4). Nevertheless, 

ECHA’s screening and other studies have found that the quality of the submitted dos-

siers are poor and contain data gaps (4, 5, 33).   

 

      2.1.2.2. Screening of REACH registration dossiers 
The fundamental idea of the registration programme is to identify chemicals of poten-

tial concern by screening the submitted dossiers (34, 35). If a substance is identified 

as such, it must be decided which step is the most appropriate to take next. When the 

concern needs to be clarified, the substance can be a candidate for compliance check 

(not fulfilling standard information requirements), substance evaluation or further as-

sessment to confirm SVHC properties (e.g. expert groups on endocrine disrupting 

chemicals and PBT). For a substance where the concern has been confirmed, either in 

the screening or evaluation process, a risk management option analysis (RMOA) is 
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usually initiated to determine whether the risk needs to be managed and which process 

would be the most suitable for addressing the concern. Potential risk management 

options include authorisation (identification of SVHC), restriction, harmonised clas-

sification and labelling according to the CLP Regulation, or other actions. Figure 1 

shows an overview of the screening process.  

 
 

 
 
 

Figure 1. Overview of the screening process of REACH registration dossiers for iden-

tifying chemicals of potential concern. Modified picture from ECHA report (36).  
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   2.1.3. Public access to information 
One of the objectives of REACH is to increase transparency by making information 

available to the public since the public has a right to information on chemicals they 

are being exposed to (2). The idea was to make it possible to avoid products that con-

tain hazardous chemicals, thereby putting pressure on the industry. However, confi-

dential business information would continue to be protected (see section 2.1.4). 

 

As a result, information in the technical dossier is disseminated on ECHA’s website 

in the REACH registration database in line with Art. 72(2)(e) and recital 117, 

REACH. The database is accessible through the website: ECHA > Information on 

chemicals > REACH Registered substances (24). ECHA is continuously working on 

making information more user-friendly and accessible to the public and therefore re-

structured the information from the dossiers into a three-layered tiered approach in 

2016 (37). The three layers comprise an info card summarising basic information on 

the substance, a brief profile with more detailed information, and the detailed source 

data, i.e. the registration database.  

 

The CSR, on the other hand, is only available on request pursuant to the Regulation 

(EC) No 1049/2001 regarding public access to documents held by EU institutions 

(38). ECHA must process a request within 15 days, which can be extended depending 

on the scope of the request. The request can also be negotiated with the applicant to 

seek a “fair solution” if the application relates to a very long document or a large 

number of documents. ECHA must also consult with the registrant for potential con-

fidentiality claims and manually redact confidential information in the documents.  

 

   2.1.4. Confidentiality 
Considering confidential business information, intellectual property rights and per-

sonal data are protected under other jurisdictions, ECHA needs to balance confiden-

tiality with the public’s right to access information (39). Thus, information that is 

“always published”, “never published” and “published unless claimed confidential by 
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the registrant” are specified in Art. 118(2) and 119 (1 and 2), REACH (Table 1). Be-

fore registration dossiers are disseminated on ECHA’s website, they go through the 

preventive filtering step, which removes fields that may contain confidential infor-

mation (40).  

 

Table 1. Articles under REACH relating to dissemination of information.  

Always confidential 
Art 118(2) 

 

 Full composition of mixture 
 Precise use, function or application of 

substance 
 Precise tonnage 
 Links between manufacturer and downstream 

users 

Never confidential 
Art 119(1) 

 

 IUPAC name 
 EINECS name 
 Physicochemical data on subst. and pathways 

& environmental fate 
 Result of (eco)toxicity studies 
 DNELs and PNECs 
 Guidance on safe use 
 Analytical methods to detect dangerous sub-

stance 

Published unless 
claimed confidential 

Art 119(2) 

 Purity/impurities/additives 
 Tonnage band 
 (Robust) study summaries 
 Safety data sheet info 
 Trade name 
 IUPAC name (special cases) 

 
There is no precise or uniform definition of “confidential business information” or 

“trade secrets” within the EU, but it is generally defined as something that has a com-

mercial value in being secret, the information is not publicly known, and measures 

have been taken to keep it confidential (41). It can comprise any type of technical 

information and related expertise that makes the enterprise competitive, such as a spe-

cific technology, manufacturing processes and substance formulae. However, it also 

includes other types of commercially valuable information, such as sales and distri-

bution methods, strategies for advertising and marketing as well as supplier and client 

lists (41). 
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The registrant must pay for any confidentiality claims they make under REACH and 

provide an adequate justification (40). The justification must show that 1) a legitimate 

commercial interest exists, 2) the commercial interest can be harmed if disclosed and 

3) the information is not publicly known. All confidentiality claims are reviewed by 

ECHA.  

 

As of January 2016, confidentiality claims had been made for roughly four percent of 

the dossiers registered at that time (2 300 claims for ~50 000 dossiers) (4). The confi-

dentiality claims mostly concerned the substance (IUPAC) name, safety data sheet 

information and tonnage band and to a lesser extent study summaries, trade name and 

purity of the substance. Confidentiality claims were overall granted by ECHA, but 

15 % of the claims were rejected due to information already being public or providing 

an insufficient justification (4). 

 

Confidential business information and intellectual property rights have for a long time 

been strongly protected, but two recent rulings by the Court of Justice of the European 

Union may change how this is balanced with the public’s right to access information 

(42). Environmental organisations had asked for access to studies and data on expo-

sure for two pesticides, which were claimed by the companies to be confidential. 

However, the court stated in both cases that access to the information has precedence 

over confidentiality and referred the cases back to the General Court (43, 44). To what 

extent this will affect the dissemination of information to the public remains to be 

seen. 
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2.2. CHEMICAL RISK ASSESSMENT 
Registrants under REACH need to assess the hazard and risks to human health as well 

as the environment associated with the use of the substances they produce or import. 

Risk assessments are used for deciding on subsequent risk management measures, 

which also considers legal, political, economic, social and technical aspects (45). The 

risk assessment process as outlined under REACH is briefly described below. Since 

the work in this thesis has focused on human health, the emphasis is on human health 

risk assessment.  

 

   2.2.1. The risk assessment process 
The risk assessment process is commonly described as consisting of the three steps: 

hazard assessment, exposure assessment and risk characterisation (Figure 2).  

      2.2.1.1. Hazard assessment 
The first step in the hazard assessment (hazard identification) aims to identify any 

adverse effects associated with the substance by gathering and evaluating all relevant 

and available data (see section 2.2.2. below). Typically, data from in vivo toxicity 

studies (in animals) are used, but also in silico data (modelled data), in vitro data (in 

cells and tissues) and epidemiological studies (of exposed humans) can be used.  

 

In the next step (hazard characterisation), the “critical” or “leading” health effect 

should be identified and characterised by identifying a dose at which no or lowest 

observed (adverse) effects are observed (NO(A)EL, LO(A)EL) or similar (46). To 

account for uncertainties, such as extrapolating results from animal studies to humans, 

the NO(A)EL or LO(A)EL is divided by assessment factors resulting in a DNEL (De-

rived No-Effect Level); a level above which humans should not be exposed. For sub-

stances where a dose cannot be established below which no effect is observed, a “tol-

erable” level of risk is calculated, DMEL (Derived Minimal Effect Level). Where 

relevant, registrants should develop DN(M)ELs for different exposure patterns based 

on exposed population (workers and general population), route of exposure (e.g. oral, 

dermal and inhalation), exposure duration (long-term or short-term exposure) and type 

of effect (systemic or local).  
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Figure 2.The risk assessment process under REACH. 
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Registrants under REACH must first collect all existing data that can be useful for 

identifying hazardous properties of the substance, second identify which standard in-

formation requirements are applicable in the Annexes VII to X according to tonnage, 

third identify any data gaps and four, if required, generate new data (47). 

 

Data gathered under REACH are summarised in the technical dossier in “study sum-

maries” under each respective endpoint. The information provided in the study sum-

mary should be sufficient for assessing the relevance of the study and include the 

objectives, methods, results and conclusions (Art 3(29), REACH). Studies that are 

selected as key information in the hazard assessment should be provided as “robust 

study summaries”, i.e. a detailed summary with sufficient information for making an 

independent assessment of the study without going back to the full study report 

(Art 3(28), REACH). However, a system which relies on summaries of data rather 

than the original reports presumes that information is accurately and appropriately 

summarised. 

 

Key results for each endpoint and exposure route are summarised in the “endpoint 

summary” in the dossier (48). The summary should contain an overall conclusion on 

whether any effects have been observed, a link to the study summary supporting the 

conclusion, information on the dose descriptor and the effect level value as well as a 

justification for selecting the study supporting the conclusion. 

 

The information in the endpoint summaries for each endpoint is used for deriving 

hazard assessment conclusions for various exposure patterns (exposed population, ex-

posure route, exposure duration and type of effect). The hazard conclusion (DNEL, 

DMEL or a qualitative conclusion) determines the scope of the exposure assessment 

and risk characterisation (see section 2.2.1.2. and 2.2.1.3. below) (48). The hazard 

assessment conclusions should also be reported in the CSR (47). 

      2.2.1.2. Exposure assessment 
The aim of the exposure assessment is to identify potential sources of exposure to the 

substance and estimate at what levels humans are exposed. The scope of the exposure 

assessment is determined by the properties of the substance and its uses and results in 
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the generation of exposure scenarios (49). An exposure assessment (and risk charac-

terisation, see section 2.2.1.3.) is required for all substances produced and imported at 

or above 10 tonnes per year and that fulfil certain hazardous properties as described 

in Art 14(4), REACH (46). The exposure assessment is reported in the CSR.  

      2.2.1.3. Risk characterisation  
The risk characterisation combines the hazard and exposure assessments and evalu-

ates the risk for a given population when exposed to a particular chemical (50). When 

the risk is quantitatively characterised, a risk quotient or ratio (RCR) is calculated by 

dividing the exposure level with the DN(M)EL. The risk is considered adequately 

controlled if the exposure is less than the DN(M)EL (RCR <1), If no DNEL or DMEL 

can be derived, the risk is qualitatively described, which aims to assess “the likelihood 

that effects are avoided” (REACH Annex 1, section 6.5.). The risk characterisation is 

provided in the CSR. 

 

   2.2.2. Evaluation of data for risk assessment  
Data that are used in the hazard assessment must be assessed for their adequacy, i.e. 

usefulness for the hazard and risk assessment. Registrants report the adequacy of their 

data under REACH categorising them as key, supporting, weight of evidence (see 

section 2.2.4. below) or disregarded study (i.e. show critical results but not considered 

reliable) (51). ECHA provides guidance on how to evaluate available data that are 

gathered under REACH (52).  

     2.2.2.1. Reliability and relevance 
Reliability and relevance are two aspects that need to be evaluated when assessing the 

adequacy of data (52). Reliability generally refers to the inherent scientific quality of 

a study, whereas relevance refers to the appropriateness of data for identifying a par-

ticular hazard or risk.  

 

Different methods have been developed for evaluating reliability and relevance of 

(eco)toxicity studies (53, 54), although the focus has mainly been on assessing 

reliability and to a lesser extent relevance. The most commonly used approach for 

evaluating the quality of data in regulatory settings is the Klimisch method (55), which 

is also the recommended method to use under REACH (52). The reliability assessment 
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of a study is reported by assigning one of four reliability categories: 1) Reliable with-

out restriction, 2) Reliable with restriction, 3) Not reliable, and 4) Not assignable (55). 

Registrants under REACH must assign all data one of the four reliability categories 

and provide a rationale for the selected category (51).  

 

However, it has been shown that the method used for evaluating data can influence 

the outcome of the reliability assessment (56, 57). The Klimisch method has been 

criticised in particular for lacking clear criteria and guidance as well as assigning more 

weight to studies performed according to GLP and standardised test guidelines (see 

section 2.2.2.2), thereby risking to dismiss information that could be useful in the risk 

assessment (56, 58). 

      2.2.2.2. Standard versus non-standard toxicity studies 
(Eco)toxicity data used for regulatory risk assessment are often required to be 

performed according to standardised test guidelines developed by organisations such 

as OECD (Organisation of Economic Co-operation and Development) and good la-

boratory practice (GLP). Standardised test guidelines have been developed for inves-

tigating different types of toxicity and provide detailed instructions on how to design 

and conduct the test, e.g. what species to use and which endpoints should be evaluated. 

GLP provides a set of standards for conducting and reporting studies. The intention 

with GLP and test guideline studies is to provide reliable data for risk assessment. 

However, test guideline studies are generally restricted to certain species, endpoints 

and test designs (59). In contrast, academic research studies published in the scientific 

literature are often not conducted according to GLP and may use other test species 

and other test designs and/or endpoints that are more sensitive for investigating ad-

verse effects caused by chemical exposures than stated in standardised test guidelines 

(59-63). Several controversies regarding the assessment of chemicals’ safety derive 

from whether the risk assessment is based on standardised test data according to GLP 

or studies not adhering to GLP and standardised test guidelines covering other aspects 

that could be relevant to determine hazard and risk (8, 9, 63-65). 
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   2.2.3. Factors influencing the risk assessment process 
Although the risk assessment process follows certain rules and criteria, it involves 

uncertainty and is inherently dependent on expert judgement, which can be influenced 

by bias. These are all aspects that influence the outcome of the assessment.  

      2.2.3.1. Uncertainty 
The risk assessment process involves uncertainties in all steps of the process, which 

cannot be avoided and therefore need to be recognised, estimated and clearly commu-

nicated (66). Sources of uncertainty in the hazard assessment include lack of infor-

mation, extrapolation of results from animal studies to humans as well as extrapolation 

of effects at high-doses to low doses. This is accounted for by using assessment fac-

tors.  

      2.2.3.2. Expert judgement 
Expert judgement is an inherent part of the risk assessment process and plays an im-

portant role in for example identifying adverse effects and evaluating the reliability 

and relevance of (eco)toxicity studies. Uncertainties in the risk assessment are also 

likely to be assessed differently by risk assessors, which can influence how data are 

selected, interpreted, evaluated and extrapolated. Consequently, this may have an im-

pact on the overall conclusion of the assessment (7). Risk assessors will have different 

expertise, views and experience that influence their judgement. It is important that 

risk assessors are transparently reporting and justifying assumptions they make as a 

result of uncertainties in the risk assessment (67).  

      2.2.3.3. Bias and conflict of interest 
Bias can be defined as an influence that causes the results to deviate from the true 

value systematically (10). Even if the true value cannot be established, some methods 

or procedures will lead to more reliable results than others. Bias can, for example, be 

introduced in how data are selected, produced (i.e. study design), analysed, interpreted 

and reported.  

 

The existence of a conflict of interest can lead to a biased outcome, intentional as well 

as unintentional (10). A financial interest in the outcome has been found to lead to 

biased results in several studies across different fields (68-71). Since the registration 

data provided by industry under REACH are used by regulatory authorities to identify 
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and risk manage substances of concern, the industry has a financial interest in the 

result of the hazard and risk assessments they submit. This inherent conflict of interest 

under REACH must be considered, although it should be stressed that the mere exist-

ence of a conflict of interest does not necessarily result in a biased outcome (10). 

 

   2.2.4. Systematic review/Weight of Evidence 
In traditional risk assessments, one or a few toxicity studies are used as key studies in 

the hazard assessment for identifying and characterising the most critical adverse ef-

fect. However, approaches, where the conclusions are based on integrating and 

synthesising whole sets of data, are being increasingly promoted in chemical risk as-

sessment to make use of all available data (72-74). This is often known as systematic 

review or weight of evidence, although the terms can have slightly different meanings 

depending on context and discipline (75).  

 

Registrants under REACH can use a weight of evidence approach for combining data 

from several sources to fulfil an information requirement (30). ECHA provides some 

guidance for using this approach stressing that adequate and reliable documentation 

must be provided. The term weight of evidence is neither well-defined nor a formal-

ised concept with agreed tools and procedures (76).  
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3. METHODS 

This thesis was based on a series of literature studies. The work was conducted by (1) 

scrutinising legislative documents and guidance published by ECHA, (2) investigat-

ing the procedures set up for reporting and assessing information on chemicals under 

REACH, and (3) examining data submitted in REACH registration dossiers. The ap-

proach used in the analyses was explorative to study the workings of the registration 

process to identify and highlight examples of strengths and weaknesses of the process.  

 

Legislations and guidance documents were accessed through the EUR LEX database 

(77) and the ECHA website (www.echa.europa.eu) and were identified through inter-

net searches.  

 

The analyses reported in paper I and II on the transparency of risk assessments under 

REACH and evaluation of reliability and relevance of data, respectively, were based 

on a set of 60 substances registered in the REACH registration database. Data were 

extracted for the endpoint repeated dose toxicity (RDT), as data for this endpoint was 

required for all the included substances at the point of data extraction as of 1st of Sep-

tember 2015. Nine of the substances were included due to being well-investigated 

substances and undergoing the authorisation and/or restriction process under REACH. 

The remaining 51 substances were selected from a list of substances provided by the 

German Federal Institute for Risk Assessment (BfR) examining data availability of 

REACH registrations from the first registration deadline. The list comprised 178 sub-

stances divided into three categories depending on how well the registered infor-

mation corresponded to the standard information requirements under REACH 

(“good”, “less than good” and “inferior”). To include dossiers with varying 

compliance, the first 17 substances listed in each of the three categories were selected.  

 

Data were overall extracted from lead dossiers except for four substances where only 

an individual registration had been made. For each substance, information on waiving, 

planned studies and study summaries of toxicity studies were extracted as well as in-
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formation on hazard assessment conclusions. The data extracted from registration dos-

siers were assembled in a database constructed in Microsoft Access, which were fur-

ther processed in Microsoft Excel depending on the analyses performed.  

 

For paper I, access to full CSRs for nine of the substances were requested from ECHA 

through their website in September 2014 in line with the Regulation (EC) No 

1049/2001 on public access to documents. The request was after consultation with 

ECHA restricted to full CSRs from the lead dossier for five of the substances.  

 

The analyses for paper III and IV were based on 20 in-vivo studies, including one 

abstract, published in the literature and selected from the batch of 60 substances. Ac-

cess to the original data source used by the registrant was a pre-requisite for the anal-

yses. The selection of the 20 published studies were based on the following criteria: 

1) the bibliographic reference of the study summary was stated as “publication”; 2) 

the bibliographic reference could be identified and accessed; 3) the study summary 

was based on only one bibliographic reference; 4) the study was written in English; 

and 5) the assigned adequacy of the study was reported in the study summary.  

 

The studies were to the greatest extent selected from all four reliability categories 

(Reliable without restriction, Reliable with restriction, Not reliable and Not assigna-

ble) and assigned adequacies (key, supporting, weight of evidence or disregarded 

study) to ensure a data set from all possible categories. All studies assigned reliability 

categories 1 (n =1), 3 (n =3) and 4 (n =2) were included since only a few studies 

matched the above inclusion criteria. Most studies were assigned reliability category 

2. From this category six key studies and 15 supporting studies were included.  

 

In paper III, the reliability of the published studies was evaluated by using the  

SciRAP in vivo data evaluation method. The SciRAP tool is available online  

(www.scirap.org) and was developed in a collaboration between Karolinska Institutet 

and Stockholm University for evaluating the reliability and relevance of (eco)toxicity 

studies for chemical risk assessment.  
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In paper IV, the data in the 20 published toxicity studies were compared with their 

corresponding study summary, which the registrant is required to prepare under 

REACH (see section 2.2.1.1.), to assess any discrepancies in how the information was 

summarised in the registration dossier. 
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4. RESULTS AND DISCUSSION 

The main results of the four papers included in this thesis are summarised and dis-

cussed below.  

4.1. TRANSPARENCY UNDER REACH 
In paper I, the accessibility and comprehensibility of risk assessments submitted by 

registrants under REACH and that are available on ECHA’s website were examined. 

Several factors were found to limit transparency; (1) limitations in regulations, (2) 

limitations in ECHA’s dissemination procedures, and (3) poor reporting of infor-

mation in the dossiers.  

 

4.1.1. Limitations in regulations 
The major factor identified to limit transparency of hazard and risk assessments under 

REACH was the protection of confidential business information. Information that was 

partially or fully redacted in the CSR due to confidentiality related for example to the 

composition of the substance, quantities produced, results of studies and waiving jus-

tifications. This is information that needs to be accessed to fully be able to scrutinise 

the registrant’s assessment and make an independent risk assessment.  

 

The bibliographic reference for industry reports was also not published for confiden-

tiality reasons. The majority (70 %) of the key studies for the RDT endpoint for the 

substances analysed in this study were based on industry reports. Industry-owned data 

is expected to constitute a substantial proportion of the data used for risk assessment 

under REACH and much of the data will consequently neither be possible to identify 

nor access and therefore not possible to scrutinise by third parties.  

 

Confidential business information and intellectual property rights have strong protec-

tion in law. Thus, making information public that is currently considered confidential 

would require legislative changes and/or a different interpretation of the existing law 

on disclosure of information. Two recent rulings in 2016 by the European Court of 
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Justice give a broader interpretation of disclosure on information than what has pre-

viously been applied in response to requests by NGOs to access confidential data on 

two pesticides (43, 44). This would give precedence to access information related to 

emissions into the environment over confidential business information or intellectual 

property rights (42). The two cases have been referred back to the original court of 

decision for a final decision, but the judgements by the Court are expected to have 

some bearing on how public authorities disclose information.  

 

4.1.2. Limitations in ECHA’s dissemination procedures 
ECHA needs to balance the right for the public to access information with other laws 

protecting the commercial interests of industry (39). To that end, ECHA developed 

the filtering step in the dissemination process. It automatically removes fields from 

the registration dossier that may contain confidential information before the dossier is 

published on the website. However, as was seen in paper I, the filtering step also 

removes non-confidential information. For example, data waiving justifications and 

justifications on hazard assessment conclusions that were filtered from the dossiers, 

and thus not published on the ECHA website, were seen to be published in the CSR. 

The CSR is manually reviewed and therefore only information that should not be 

published or has been claimed and approved confidential is redacted. The only 

information currently accessible on the website regarding waiving justifications and 

hazard assessment conclusions is broad pre-defined categories that are neither self-

explanatory (except in some cases) nor specific in how they apply in each case. 

 

Thus, the CSR contains information on the hazard assessment that is not published on 

the website. The CSR also includes, if applicable, information on the exposure assess-

ment and risk characterisation, which is, as of yet, not published on the ECHA website 

except for exposure scenarios, which ECHA started to publish in 2006. Hence, certain 

information on the risk assessment is only available through the CSR, which is not 

readily available to the public (see section 2.1.3. for access to CSR). If the request for 

accessing a CSR is considered to be too work-intensive for ECHA to provide, the 

scope can be negotiated to find a “fair solution”. Since ECHA also needs to consult 

with the registrants on any potential confidentiality claims and manually redact the 

document, it is also a time-consuming process. Consequently, there is no guarantee 
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that the full request will be granted and it takes time before the information can be 

accessed (paper I).  

 

Although ECHA is continuously working on improving dissemination of information 

to the public, the preventive filtering step could be further improved to ensure that 

only confidential information is removed. Furthermore, considering the time-consum-

ing and work-intensive process of requesting CSRs, all information in the CSR should 

be made accessible directly through ECHA’s website.  

 

ECHA has recently made some changes to their dissemination procedures, which in-

cludes publishing endpoint study summaries that were previously removed in the fil-

tering step from the dossier (78). The study on which the hazard assessment conclu-

sion has been based should now be possible to identify. ECHA has also started to 

publish exposure scenarios on the website that were previously only accessible 

through the CSR. In addition, the info cards and brief profiles that were introduced in 

2016 aim to present information on chemicals in a more user-friendly way and be 

more easily accessible to the public (79).  

 

4.1.3. Poor reporting of information 
Registrants have a responsibility in reporting all necessary information for fully un-

derstanding the reasoning and conclusion of their risk assessment. However, as seen 

in paper I, to what extent information was reported varied between dossiers as well 

as within various sections, which limits the possibility to understand and evaluate the 

risk assessment. For example, the registrant did not report any hazard assessment con-

clusions for three of the substances, although required, and the reporting on, for ex-

ample, assessment factors and justifications for the derived DN(M)ELs varied. At the 

time the study was carried out, information that had not been reported by the registrant 

could not be distinguished from information that had been removed due to confiden-

tiality. However, fields that have been removed because they contain confidential in-

formation is now marked on the website.  

  

The incomplete reporting seen in paper I and the overall shortcomings and data gaps 

in registration dossiers that have been observed in other studies is a major challenge 
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that needs to be addressed (3-5). Regulatory authorities have little resources to ensure 

compliance and this also puts the responsibility on the authorities to prove that dossi-

ers are insufficiently documented. The current tools for ensuring compliance of reg-

istration dossiers (compliance check, dissemination of information and enforcement) 

are seemingly not sufficient in ensuring compliance (6).  

4.2. EVALUATION AND REPORTING OF DATA 
EVALUATIONS UNDER REACH 
The identification of chemicals of concern and subsequent regulatory action are based 

on the data and hazard and risk assessments submitted by industry under REACH. 

This requires that the data included in the assessment are reliable and relevant and 

evaluated in a systematic and transparent manner. Thus, paper II examined how reg-

istrants evaluate and report data evaluations under REACH as well as what procedures 

have been established by ECHA to support these data evaluations.  

 

The analysis in paper II showed that the current framework for evaluating and re-

porting data evaluations was neither systematic nor transparent. Reliability and rele-

vance are two equally important aspects for assessing the adequacy of a study, i.e. its 

appropriateness to be used in the risk assessment. However, only the reliability eval-

uation needs to be explicitly reported in the study summary by assigning the study to 

a reliability category and provide a justification in a designated field “rationale for 

reliability”. ECHA also recommends the Klimisch method for evaluating reliability, 

which is known to give more weight to GLP and test guideline studies (56, 58). As 

was seen in this study, the majority of data assigned to reliability category 1 (reliable 

without restriction) were reported to comply with GLP (91 % of the study summaries) 

and standardised test guidelines (95 % of the study summaries), which were also the 

major reasons given for assigning studies to reliability category 1 (stated in 105 out 

of 107 rationales). This raises concerns to what extent studies are evaluated and in-

cluded based on their inherent scientific quality and whether all available and reliable 

information accounted for in the risk assessment, i.e. also non-standard studies, 

pursuant to REACH. Moreover, the rationales for reliability provided by registrants 
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were not always helpful for understanding the reliability assessment and poorly re-

ported studies were sometimes assessed as not reliable, although insufficient reporting 

is not equivalent to methodological flaws.  

 

In paper III, the data evaluation method SciRAP was used to explore how the system 

for evaluating data under REACH could be improved to generate more structured and 

transparent assessments. SciRAP provides a set of detailed criteria with guidance that 

ensures that important aspects of reporting and methodology are considered for all 

studies regardless of complying with GLP and standardised test guidelines. This 

helped to identify flaws in the studies that had not been commented on by the regis-

trants as well as to distinguish between reporting and methodological deficiencies. 

Moreover, by recording the evaluation of each criterion as fulfilled, partially fulfilled 

and not fulfilled as well as having a field for commenting on and justifying the eval-

uation, transparently communicates the assessment. Principles for assigning studies 

to reliability categories were specifically developed in this study and were based on 

the output from the evaluation, in contrast to the Klimisch method which primarily 

relies on adherence to GLP and test guidelines. However, how the principles for cat-

egorising studies are designed needs to be carefully considered to ensure useful stud-

ies are not disregarded from the assessment due to categorisation being too strict. At 

the same time, the principles for categorisation should not be too flexible so that reli-

able studies cannot be distinguished from less reliable studies.  

 

Using a method with clear criteria and guidance for evaluating reliability and assign-

ing studies to reliability categories as well as a template for transparently reporting 

the assessment, could help registrants to evaluate studies in a more standardised way 

and help third parties to follow the registrant’s evaluation. Systematic and transparent 

procedures are important considering that the expertise and experience of registrants 

will inevitably vary. The implementation of systematic review in chemical risk as-

sessment is gaining interest as this could help make hazard and risk assessments more 

standardised and robust, which is needed for identifying and regulating chemicals of 

concern (72, 74).  

 



 

29 
 

4.3. ACCURACY OF STUDY SUMMARIES UNDER REACH 
Data gathered by registrants under REACH are summarised in the registration dossi-

ers instead of submitting the full study report. The system was developed to enable 

easy exchange of information on chemicals between industry and regulatory authori-

ties. However, such a system presumes that information in the original reports is 

appropriately and accurately reflected in the study summary. As examined in pa-

per IV, the extent to which information in the original reports was reported in the 

study summaries was seen to vary. This varied from reporting more or less all infor-

mation from the original report to merely providing a few summarising sentences. 

How accurately the information in the original reports was reflected in the study sum-

maries also differed. Observed discrepancies between the summaries and the original 

reports were reporting errors, unclear reporting, omitting information on for example 

study design and incomplete reporting of results.  

 

A main conclusion from the study is that the study summary is influenced by subjec-

tivity and the expertise and experience of the registrant preparing it. The legislation 

only states that the summaries should contain sufficient information to determine the 

relevance of the study. More guidance is given on how to report robust study sum-

maries, i.e. more detailed summaries, which should be reported in such detail that an 

independent assessment of the study can be made (80). However, to be able to make 

an independent assessment of the study, the registrant must also report all required 

information. This was not the case for five of the six key studies included in paper 

IV for which robust study summaries are required. ECHA has also frequently ob-

served in their compliance checks that robust study summaries are often insufficiently 

reported to enable an independent assessment (81-85).   

 

Registrants’ evaluation of the study’s adequacy also determines the level of required 

detail of the summary. Robust study summaries are generally only required for studies 

that are used as key evidence in the risk assessment. Thus, for most of the data, only 

a study summary is needed. Considering experts can conclude differently on data, as 

seen for three of the studies included in paper IV on endocrine disrupting substances 

where the registrants’ conclusions differed from the authors of the study, studies 

should be available for third parties to assess independently. However, since much of 
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the key data are expected to be industry owned studies (paper I) and therefore confi-

dential data, third parties will not be able to critically review the studies on which the 

risk assessment is based.  

 

The recent debate regarding the risks associated with the pesticide glyphosate high-

lighted the issue of confidentiality as the decision to renew the permission to use the 

pesticide glyphosate was based on industry data that are not publicly accessible. In 

response to the European Citizens’ Initiative on the pesticide glyphosate, the Euro-

pean Commission stated that the transparency of EU risk assessments in the food 

safety regulatory system will be increased (86). In a planned proposal for revising the 

General Food Law Regulation in 2018, it will be proposed that all raw data used in 

the assessments should be made public, but still protect intellectual property rights 

and confidential information. However, the two rulings by the Court of Justice of the 

European Union may change how companies’ right to confidential business infor-

mation and intellectual property are balanced with disclosing information to the public 

(42). 
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5. CONCLUSIONS 

The following conclusions can be drawn from this thesis: 

 

 Information underlying conclusions on hazards and risks for substances 

registered under REACH is accessible to the public in a semi-transparent 

way that makes it difficult for a third party to fully evaluate the registrant’s 

assessment. The major reason for limited transparency is the protection of 

confidential information, which is balanced with the public’s right to access 

information. (Paper I) 

 

 The established procedures for registrants to evaluate data under REACH 

and report these evaluations is neither fully systematic nor fully transparent. 

Thus, there is a risk that data used in the risk assessment are not adequately 

evaluated by registrants and cannot be satisfactorily scrutinised. (Paper II) 

 

 The recommended Klimisch method for evaluating data under REACH 

may result in GLP and test guidelines studies being considered reliable by 

default and assigning less weight to non-GLP and non-test guideline stud-

ies. (Paper II)  

 

 The structure and transparency of data evaluations under REACH can be 

improved by using an evaluation method, such as SciRAP, that has clear 

criteria and a format for transparently reporting the evaluation. Moreover, 

using criteria based on evaluating the inherent quality of the study rather 

than GLP and test guideline compliance, increases the chance that all rele-

vant data can be considered for the assessment. (Paper III) 

 

 A system that relies on summarising information from original study re-

ports, such as REACH, depends on information being appropriately and 

accurately reflected in the summary, which is not always the case. Further-

more, the extent to which data need to be reported in the summary depends 
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on the registrant’s evaluation of data. Thus, third parties cannot fully assess 

summaries based on confidential industry reports. (Paper IV) 

 

 Overall, we rely on a regulatory system for ensuring chemical safety that 

(1) heavily depends on expert judgement, (2) depends on registrants’ re-

porting, (3) provides little or vague guidance for evaluating and summaris-

ing data, (4) is susceptible to bias due to conflict of interest, (5) limited pos-

sibilities to scrutinise data, and (6) responsible agencies having limited re-

sources to ensure compliance. (Paper I-IV) 
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6. FUTURE PERSPECTIVES 

With the adoption of REACH, major steps have been taken towards improving chem-

icals legislation and promote a safer use of chemicals in Europe. However, the results 

reported in this thesis indicates that more work is needed to increase the protection of 

human health and the environment from chemical risks. In particular, the assessments 

of the hazard and risk associated with chemicals need to be systematic and transparent 

to ensure that substances of concern can be identified and appropriate regulatory 

measures taken. To achieve this, the following issues should be considered: 

 

Develop systematic methods for chemical risk assessments: There is an increasing 

interest in applying and adopting systematic review methods to chemical risk assess-

ment. Adapting and implementing such a methodology into chemical regulatory 

frameworks could increase structure and transparency in identifying, selecting, as-

sessing and synthesising data in the risk assessments and thereby improve the basis 

for decision-making.  

 

Increase transparency: The public’s right to access (eco)toxicological data and other 

information related to the safe use of chemicals is currently weighed against the pro-

tection of confidential business information/trade secrets and intellectual proper-

ties/data ownership. However, all data used for concluding on chemical hazard and 

risks as well as how risk assessors conclude on the data are in the interest of scientists 

and the general public and should be made fully available for scrutiny and independent 

assessments. Thus, there is a need to explore further how dissemination of this infor-

mation can be enhanced.  

 

Investigate effects of vested interest: REACH has a built-in conflict of interest since 

the responsibility for assessing the hazards and risks of chemicals lies with the indus-

try who has a commercial interest in the outcome. Considering the risk for biased 

assessments, this needs to be investigated. The industry should bear the costs in line 

with the “polluter pays principle”. Nevertheless, to minimise the risk for biased out-

comes, risk assessments should preferably be performed by an independent third party 

with no conflict of interest.  
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Further research: The proper functioning of legislation is a prerequisite for achiev-

ing their objectives. Thus, the actual workings of regulatory systems need to be ex-

amined, also by independent actors, to ensure their effective implementation and re-

duce chemical risks in society.  
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