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REPLYING TO A.K. Mörk et al. Nature Communications https://doi.org/10.1038/
s41467-025-60145-1 (2025)

In Coria et al. (2022)1, we analyzed the relative importance of tox-
icological properties, economic motivations, and available scientific
knowledge for the inclusion of a substance on the REACH Candidate
List (CL). The results showed that the most important factor for listing
is whether a substance is produced in, or imported into, the European
Economic Area (EEA), with substances being less likely to be on the list
if they are currently produced or imported into the EEA. In their
Matters Arising, Mörk et al. (2025) raised concerns about our metho-
dological approach and the data quality used in the analysis. Below, we
address these issues and demonstrate the robustness of our results.

The Methodological Approach
Weused a retrospective experimental design to examine theoutcomes
of the Authorization program of REACH more than ten years after its
implementation. Retrospective studies are designed to identify asso-
ciations between factors and are a standard statistical approach for
scrutinizing legislation and other governmental processes. Such stu-
dies have, on multiple occasions, provided important insights into
legislative processes2–4, and many authorities, including the European
Parliament, use retrospective designs to evaluate the outcome of
policymaking5,6. In this context, it should be emphasized that the
experimental strategies required to assess direct causality, such as
controlled randomization, are typically not applicable when studying
legal processes.

Mörk et al. (2025) claim that we do not distinguish between cor-
relation and causation, leading to a conflation of these concepts.
However, this is not the case, as evidenced, for example, in the second
paragraph of the Discussion. Furthermore, they erroneously inter-
preted the discussion on the importance of different factors in Coria
et al. (2022) as evidence that causality and correlation are incorrectly
conflated. This is a misinterpretation since the term ‘importance’ is a
common statistical concept describing how a factor influences a
model and is not in any way related to an assessment of causality7.

Wewould also like to emphasize that our approach is quantitative
and designed to measure relative effects, where we compare all

substances in REACH (not on the CL) to those on the CL. We also
compare the CL to the Authorization List, as well as to two other lists,
including the PRIO list that is maintained by the Swedish Chemicals
Agency. This is not true for the data compiled by Mörk et al. (2025),
which only includes substances from the CL. Due to the lack of a
counterfactual, a direct comparison to the quantitative analysis in
Coria et al. (2022) is not feasible.

Data Selection and Quality
The dataset compiled by Coria et al. (2022) encompasses data on
toxicity, economic factors, and scientific publication records. It
represents the most comprehensive resource available to date and is
freely accessible. Mörk et al. (2025) claim that our conclusions “stem
from a strong negative correlation between substances included in the
CL and substances registered in REACH” and that our included factors
are not “adequate proxies”. These statements are, however, not sup-
ported by the data.

First, to examine the impact of the grouping of substances sug-
gested by Mörk et al. (2025), we have rerun the comparison between
REACH and the CL using the grouping provided by ECHA (21st Feb-
ruary 2023, Supplementary Data 1). For this new comparison, we only
included the substance with the largest Country Count per group,
effectivelymaking the influence of the grouping as large as possible. In
addition, as suggested by Mörk et al. (2025), we obtained historical
tonnage bands from 2008 to 2020 (Supplementary Data 2). We then
substituted the tonnage band for each substance on the CL for the
tonnage band at the year of inclusion on CL. Implementing these two
changes had no significant effect on the results (Fig. 1). This can be
explained by the fact that the updated tonnage data shows minimal
variation compared to the previously used data (see also refs. 8,9) and
that grouping does not explain the observed effects.

If the timing of the annual tonnage data collection introduced
measurement errors that influencedour results, removing this variable
should eliminate any significant effects. However, even when tonnage
information is completely excluded from the model, the effects and

Received: 9 November 2023

Accepted: 14 May 2025

Check for updates

1Environmental Social Science and Geography Unit, Department of Environmental Sciences, Aarhus University, Roskilde, Denmark. 2Department of Mathe-
matical Sciences, Chalmers University of Technology/University of Gothenburg, Gothenburg, Sweden. 3Department of Biological and Environmental Sci-
ences, University of Gothenburg, Gothenburg, Sweden. e-mail: Jessica.Coria@envs.au.dk

Nature Communications |         (2025) 16:4893 1

12
34

56
78

9
0
()
:,;

12
34

56
78

9
0
()
:,;

http://orcid.org/0000-0002-6754-9511
http://orcid.org/0000-0002-6754-9511
http://orcid.org/0000-0002-6754-9511
http://orcid.org/0000-0002-6754-9511
http://orcid.org/0000-0002-6754-9511
http://orcid.org/0000-0002-8609-2414
http://orcid.org/0000-0002-8609-2414
http://orcid.org/0000-0002-8609-2414
http://orcid.org/0000-0002-8609-2414
http://orcid.org/0000-0002-8609-2414
https://doi.org/10.1038/s41467-025-60145-1
https://doi.org/10.1038/s41467-025-60145-1
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-025-60146-0&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-025-60146-0&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-025-60146-0&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-025-60146-0&domain=pdf
mailto:Jessica.Coria@envs.au.dk
www.nature.com/naturecommunications


significance of the remaining factors persist. Predictably, the propor-
tion of explained variability decreases. Furthermore, if measurement
errors in the ‘Country Count’ variable were responsible for our results,
we would not observe consistent effects when using alternative vari-
ables correlated with ‘Country Count.’ Substituting ‘Country Count’
with the highly correlated ‘Total Number of Active and Inactive
Registrants’ yields the same conclusions. This further supports using
‘Country Count’ as an appropriate proxy for our analysis.

Concluding remarks
Wewant to emphasize our concern that theCL, a crucial component of
the Authorization Program designed to control the use of hazardous
substances in Europe, appears to now function as a list of potential
regrettable substitutes with uncertain prospects of entering the Eur-
opeanmarket. Beyond its role in disclosure, amajor purpose of the CL
is to initiate the prioritization process, leading to the enforcement of
obligatory restrictions on substance use in Europe10,11. Meanwhile, it is
widely acknowledged that numerous substances currently used within
Europe pose risks, both to humanhealth and to the environment12. The
presence of many hazardous substances among those registered
under REACH but not included on the Candidate List is also corrobo-
rated by our analysis. While we appreciate and encourage the use of
proactive measures, we wonder why the focus of REACH, a pivotal
instrument for regulating chemical risk, seemed to have shifted from a
reactive stance to one that operates proactively rather than addressing
already existing risks.

Data availability
Previously published data and code discussed here are available online
from the Zenodo data repository; Data for “Economic Interests Cloud

Hazard Reductions in the European Regulation of Substances of Very
High Concern”; https://doi.org/10.5281/zenodo.7051114.
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