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in European chemical legislation
a turning point in European chemicals policy:
reconciling green ambitions with the viability of the
manufacturing sector in Europe

Éva Ujaczki and Jan Backmann *

In particular since the adoption of the REACH regulation (Regulation (EC) No 1907/2006 concerning the

Registration, Evaluation, Authorisation and Restriction of Chemicals) in 2006, Europe has established the

most stringent chemical control system in the world, a point of pride for many who advocate for even

stricter measures. However, a contrasting perspective argues that the extensive European regulatory

framework for chemicals has hampered industrial manufacturing, competitiveness, and innovation. This

viewpoint attributes the decline to overregulation, excessive bureaucracy, and an overly risk-averse

approach. The current European Commission appears to align with this latter perspective, reflecting

a broader global re-evaluation of regulatory priorities, particularly among western industrialized nations

beyond the EU. This paper examines this evolving landscape and its implications. As industry experts, our

goal is to succinctly inform academic researchers about the political process, recognizing its potential

impact on research and societal expectations.
Sustainability spotlight

This article addresses the ongoing evolution of chemical legislation within the European Union, a domain intrinsically linked to several Sustainable Devel-
opment Goals (SDGs): notably, the SDGs 3, 6, 8, 9, 12, and 13. This legislative framework safeguards workers and consumers from chemical hazards (SDG 3),
protects aquatic ecosystems from contamination (SDG 6), and inuences innovation, investment, and job creation (SDGs 8 and 9). Furthermore, it sets certain
product standards (SDG 12) and can promote the decarbonization and defossilization of the chemical sector (SDG 13).
Introduction

Throughout our professional careers, we have consistently
observed the escalating stringency of chemical and sustain-
ability legislation in the European Union, an evolved framework
comprising REACH, CLP, IED, BPR, RoHS, WFD (SCIP),
Taxonomy, CSRD, and others (for abbreviations see table). It
was as if this development followed a law of nature. This trend
is familiar across all legal domains, where it logically stems
from civilizational progress, including new technological
possibilities, expanding scientic knowledge, and the
increasing complexity of human society. Consequently, growing
legal requirements and the accompanying complaints from
affected parties are not historically anomalous. However, both
proponents and opponents of stricter European chemical
regulations agree that the European Union has experienced
particularly rapid developments in this area of law within the
last two decades. Like any historical development, this one will
se 124, 4070 Basel, Switzerland. E-mail:

y the Royal Society of Chemistry
not simply continue at the same pace, but will eventually
surpass its peak, subside, and enter a calmer phase. We aim to
discuss in this paper whether this is currently happening, and if
so, why, and whether there are good or bad reasons for it.
Navigating the crossroads:
a perspective on EU chemical
legislation, competitiveness, and
sustainable growth

To analyze the situation, we address a number of key questions.
Is Europe presently at a turning point in the development of
chemicals legislation and broader environmental regulation?

In 2006, the EU adopted the most ambitious chemical legisla-
tion on Earth, REACH.1 In the period aer, this regulation was
further developed and other related regulations were added or
amended, such as CLP2 and BPR.3 In 2019, the European Union
further sharpened its environmental ambitions with the Green
Deal.4
RSC Sustainability

http://crossmark.crossref.org/dialog/?doi=10.1039/d5su00746a&domain=pdf&date_stamp=2025-12-19
http://orcid.org/0000-0002-4144-4834
http://orcid.org/0000-0002-3323-8838
http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5su00746a
https://pubs.rsc.org/en/journals/journal/SU


RSC Sustainability Perspective

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

5 
D

ec
em

be
r 

20
25

. D
ow

nl
oa

de
d 

on
 1

/1
3/

20
26

 8
:4

3:
21

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online
Now 6 years aer inaugurating the Green Deal, the EU is
undergoing a signicant strategic reorientation. Spearheaded
by high-level mandates such as the Draghi Report on European
Competitiveness5 and manifested in concrete policies like the
2025 Chemicals Industry Action Plan,6 the EU seems to be
moving towards a new doctrine. This emerging paradigm does
not abandon environmental goals but explicitly elevates
industrial competitiveness, strategic autonomy, and economic
security to co-equal status, creating a more pragmatic, and
politically charged, balancing act. The imminent “Environ-
mental Omnibus” (series of measures to simplify environ-
mental legislation concerning the circular economy, industrial
emissions and waste management) also exemplies a new
direction in EU chemicals policy.7 In October, the leaders of the
EU countries explicitly called upon the bloc's institutions to
accelerate the next phase of their deregulation agenda.8

To what extent have European chemical and substance-
converting industries experienced a loss in manufacturing,
competitiveness, and innovation capacity since the
introduction of REACH? (temporal correlation)

While the industry shows a formidable and growing trade
surplus and has seen the nominal value of its sales increase,
these headline gures mask an underlying trend of dein-
dustrialisation.9 Physical production volumes have declined,
capacity utilisation has fallen to historic lows, and the EU's
share of the global chemical market continues to erode.10 This
development, driven largely by price ination, points to a hol-
lowing out of the foundational bulk chemical sector. Further-
more, a persistent and widening gap in R&D and capital
investment intensity compared to competitors in the United
States and China signals a signicant challenge to the indus-
try's future innovation capacity.11,12

What proportion of this decline can be directly attributed to
tightened chemical legislation and/or the overall regulatory
burden? (causality)

Attributing the cause of this industrial malaise requires a nuanced,
multifactorial analysis that moves beyond a simplistic “regulation
versus economy” dichotomy. The EU's regulatory framework, while
delivering substantial health and environmental benets, imposes
signicant and quantiable costs, creating a chronic drag on
operational efficiency and contributing to an investment-
unfriendly perception. As industry experts, we see the burden on
industry caused by regulatory requirements primarily in the
accumulative effect of so many different requirements, each of
which alone appears to be negligible in terms of its cost impact – at
least for the large corporations.

However, the acute crisis of plummeting protability and
widespread plant closures witnessed since 2022 is more directly
and powerfully explained by Europe's structural energy cost
disadvantage, which was exacerbated by the geopolitical fallout
from the war in Ukraine. Compounding these pressures is the
geoeconomic pincer movement from a United States beneting
from low-cost shale gas and a China leveraging massive state-
led industrial policy.
RSC Sustainability
Beyond regulatory and administrative burdens, what other
factors have contributed to the decline in chemical
manufacturing and competitiveness in Europe over the past
two decades?

The decline is a result of multiple intertwined factors, making it
difficult to isolate the effect of any one element. Key factors are
according the Cec and Advancy (2025)9 and McKinsey &
Company (2024):13

� Energy and feedstock costs,
� Increased global competition,
� Economic cycles and recessive demand,
� Weak innovation, and also
� Regulatory burden (direct compliance costs).
The Draghi report5 argues that the economic model that sus-

tained European prosperity in the post-coldwar era is now defunct.
The foundational pillars of thatmodel—cheap energy fromRussia,
unfettered access to Chinesemarkets, and the security umbrella of
the United States—have crumbled. The report's analysis suggests
that the EU's previous focus on internal market perfection and
regulatory harmonisation, while valuable, is insufficient to meet
the challenges of a world dened by geoeconomic competition.
Were there measurable health and environmental benets
from highly evolved regulatory controls on chemical
substances, and if so, do these benets reasonably outweigh
the associated costs?

The answer is: it is complicated. Not surprisingly, studies
commissioned by the European Chemical Agency (ECHA) and the
European Consumer Organisation (BEUC) conclude that the
benets signicantly outweigh the costs.14 The benets of these
regulations are oen complex to quantify but are evident in several
key areas such as reduced exposure to harmful substances, lower
rates of illness and disease, improved worker safety, reduced
pollution, biodiversity protection, waste management. The polit-
ical debate remains contentious due to controversial basic
assumptions and the inherent asymmetry of the equation: the
costs are immediate, concentrated, and borne by specic compa-
nies, while the benets are diffuse, long-term, and spread across
the entire population, and hard to exactly quantify. Furthermore,
an important factor is ignored: the adverse impact that lower
economic growth could have on healthcare and social health.

We do not wish to question the benets of environmental
legislation here, but rather to point out the importance of the
proportionality of the means required in state measures, which
must always be renegotiated in a democratic society. And,
obviously, the superiority of systems is demonstrated by their
ability to adapt to new conditions for the long-term good and
resilience of the community.
Did strict chemical legislation, particularly REACH, yield any
advantages for innovation and competitiveness?

Here too, the answer on the size of the benet depends on who
you ask.

Some economic theories and empirical evidence suggests
that strict, well-designed environmental regulation can act as
© 2025 The Author(s). Published by the Royal Society of Chemistry
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a catalyst for innovation and, in some cases, enhance compet-
itiveness (Porter Hypothesis).15 Here, of course, the emphasis is
on “well-designed”.

While strict chemical legislation has not been a panacea for
the industry's broad competitiveness challenges, it can stimu-
late targeted eco-innovation and force a shi in R&D focus and
create a foundation upon which a future competitive advantage,
based on leadership in green chemistry, could be built. However
our own previous analysis16 shows that such environmental
legislation should primarily focus on promoting environmen-
tally friendly technological innovations rather than exerting
pressure on existing products and industrial processes to
substitute for them. To effectively foster sustainable develop-
ment, we would advocate for prioritizing a strategy of scal
support for disruptive innovation over a further escalation of
regulatory requirements. Subsequent generations of products
and processes demonstrate advancements not only in perfor-
mance but also in sustainability. Governments can leverage
various nancial incentives, such as tax relief, research funding,
infrastructure development (e.g., for hydrogen and CO2 trans-
port), and public procurement, to foster environmentally
friendly technologies.
What constitutes the true competitive advantage of countries
and regions vying with the EU in the chemical sector?

The regulatory pressure on Europe's most important strategic
competitors is of course different in detail but can be indis-
putably assessed as lower. The latter will certainly be conrmed
without much thought by any internationally active regulatory
affairs expert. How benecial this lower regulatory pressure is
for competitors in detail is of course difficult to quantify.

The regulatory pressure is of course only one piece of the
bigger picture. The United States have a structural energy and
feedstock advantage, whereas China has a systemic state-
directed advantage: subsidies, state-led development, and
a managed currency.
† For those unfamiliar with these terms: hazard is the intrinsic property of
a chemical to cause harm, e.g., toxicity. Risk is the probability that this harm
will actually occur under specic exposure conditions (or protection level). The
relationship is oen simply expressed as: risk = hazard × exposure.
What about other countries with REACH-like legislation?

The European Union intended for the REACH Regulation, its
philosophy, and its technical infrastructure, such as the IUCLID
IT platform, to serve as a global model. While other countries
have since adopted or are developing new chemical legislation,
they have at best only partially followed the EU model. These
new frameworks are oen referred to, rather simplistically, as
“REACH-like,” but a closer look reveals they are, across the
board, less complex and demanding. Specically, the
announced chemical legislation plans in several important
emerging economies are not expected to reach the depth and
complexity of the EU's regime. Furthermore, in most of these
countries, there is a tendency to assign lower priority to envi-
ronmental protection due to numerous other challenges and
priorities. This observation holds worldwide, with the main
exception being countries seeking EU membership, which are
consequently implementing similar legislation. The United
Kingdom represents a special case, having implemented the
© 2025 The Author(s). Published by the Royal Society of Chemistry
REACH regulation when it le the European Union and now
working to adapt it to its national priorities.
To what extent does the contentious debate surrounding the
EU PFAS restriction exemplify the perceived culmination of
overregulation and the mounting industry resistance?

The EU's restriction on per- and polyuoroalkyl substances
(PFAS) was rst proposed in January 2023 when ve member
state authorities jointly submitted a proposal to the European
Chemicals Agency (ECHA). The initiative to ban the “forever
chemicals” was spearheaded by Denmark, Germany, the Neth-
erlands, Norway, and Sweden.17 The proposal has sparked
a debate about potential consequences for the economy,
industry, and the environment because a blanket ban may lead
to signicant challenges to replace PFAS-based materials for
environmental transition, as well as in medical devices and
everyday products.18 Addressing the issue of PFAS restrictions
can serve as a litmus test here. The contentious and high-prole
issue of regulating PFAS serves as a crucial case study for the
new EU regulatory doctrine in practice. The Commission's
approach to PFAS demonstrates a clear attempt to navigate the
complex trade-offs between environmental protection, public
health, and industrial competitiveness, embodying the new
model of “strategic compromise”.

We personally believe that a long-term phase-out of PFAS
makes perfect sense. However, the aggressive approach demon-
strated by some member state authorities with the original
REACH restriction proposal for PFAS was at least partially
disproportionate. Banning as many hazardous substances as
possible in the shortest time is not an end in itself. A targeted,
step-by-step approach as it has just been proposed with the now
updated PFAS restriction proposal16 is far more effective for
environmental protection and avoids dramatic economic conse-
quences. Appropriately considering the risk (and not the hazard)
will further inform the matter (see next section).
Should EU chemicals legislation in the future be based more
strongly on the consideration of hazard or risk?†

The debate over reforming chemical legislation has reignited
a familiar conict: whether the focus should be more on hazard
or risk. On one side, industry proponents – as always – advocate
for a risk-based approach. On the other side are non-
governmental organizations and public health advocates who
reexively favor a hazard-based focus.

It is time for both sides to reassess their stances. The risk-
based approach, traditionally favored by industry, has oen
resulted in additional (exposure) data collection and reporting,
ultimately creating bureaucratic burdens – for industry. On the
other hand, the hazard-based approach is oen leading to
disproportionate measures and frequently struggling to meet
practical needs. The central question is therefore not ‘hazard or
RSC Sustainability
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‡ Current life cycle assessment (LCA) data has unfortunately oen signicant
limitations, particularly in its frequent failure to differentiate between
production methods for substances or materials. This lack of detail, such as not
distinguishing between fossil and non-fossil raw material origins, renders the
data insufficiently informative and urgently requires correction.
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risk’, but rather what best serves societal needs, which will vary
based on the specic case.

A move toward greater pragmatism, less radicalism, and
a better understanding of each other's concerns would be
mutually benecial. Self-righteousness, legal battles and aggres-
sive public campaignsmay boost the proles and careers of a few
and make interesting headlines, but they worsen societal polar-
ization and ultimately do not improve prosperity and health.

What viable pathways exist for fostering sustainable growth
within the EU's chemical and related industries?

The EU's policy pivot is a rational response to the constellation
of threats. The focus on simplication of regulations is the most
politically tractable lever available to policymakers.19,20

However, the ultimate success of this new strategy is precarious.
It hinges on the EU's ability to execute a comprehensive and
well-funded industrial policy that addresses the deep-seated
structural challenges of energy costs and innovation funding,
not just the politically visible issue of regulatory burden.

On 8 July 2025, the European Commission announced its
European Chemicals Industry Action Plan. This initiative aims
to boost competitiveness and growth by concentrating on four
key areas: securing global competitiveness, maintaining
a strong European production base, and facilitating a clean and
circular economy transition.

Our proposition advocates for the stabilization of current
high-level achievements in environmental and health protec-
tion, while simultaneously streamlining and rationalizing
redundant or excessive regulatory frameworks. This of course
necessitates a societal and political shi towards a more
audacious and risk-tolerant approach. Crucially, Europe should
resist nostalgic attempts to reclaim past industrial production
capacities and instead prioritize the establishment of novel,
high-technological manufacturing (including however basic
products) with ambitious sustainability objectives.21

Moreover we would also recommend that a divisive ideological
hardening of fronts, as observed in the USA, should be avoided in
the EU. This requires goodwill and understanding fromboth sides.
This requires that companies should stay open to the concerns of
society. Companies should neither seek salvation solely through
the relocation or outsourcing of production, which may appear
advantageous in the short term. When it comes to technology, it's
not about preserving the ashes, but about passing on the ame.
The legislators should more carefully examine how unnecessary
bureaucratic burdens can be avoided or reduced and ensure reli-
able legal certainty that facilitates long-term investments in
modern, sustainable technologies.

Is this the end of corporate chemical sustainability?

No, it isn't the end. Neither in Europe nor elsewhere – even
under conditions of political counterpressure. However, we
anticipate a recalibration. In particular for companies that have
already achieved a high level of sustainability, the focus will
shi towards a more targeted approach to increasingly complex
challenges, encompassing multiple dimensions: climate
protection, energy efficiency, biodiversity, water stewardship,
RSC Sustainability
chemical footprint, durability, product performance, and
material intensity, among others. While existing processes
could be rened and optimized to yield increasingly harder to
achieve gains, the companies should shorten their innovation
cycles to come up with signicantly better andmore sustainable
products and services.

We also observe that sustainability is already deeply
ingrained within many companies, and organizations are
voluntarily striving to make their solutions as sustainable as
possible.22 Above all, also because the majority of their
employees want this.
What conclusions can an academic researcher developing new
chemical technologies draw from the political process
described?

In considering the political processes described, academic
researchers developing new chemical technologies or products
should acknowledge that the signicance of regulation and
sustainability will persist and even grow in the long term, albeit
with evolving priorities. It is therefore crucial for them to
thoroughly familiarize themselves with both regulatory and
economic imperatives. They must recognize that the EU's
political landscape is shiing towards a more pragmatic equi-
librium between environmental protection and industrial
competitiveness. This evolution could create fertile ground for
disruptive innovations that are not merely environmentally
benecial but also economically viable, strategically autono-
mous, and supportive of a new wave of sustainable, high-tech
manufacturing within Europe, rather than merely relying on
outdated industrial paradigms. In our experience, many
academic researchers do not yet adequately factor in regulatory
and economic considerations, nor the current state of regula-
tion and sustainability. The latter, in particular, demands
comprehensive cradle-to-grave life cycle assessments (LCAs) for
any nascent technological option. Only through a comparison
of the outcomes from a state-of-the-art LCA can the genuine
contribution of a novel technology to sustainable development
be ascertained.‡

Researchers should also familiarize themselves with the EU's
Safe and Sustainable by Design (SSbD) framework, established
in Commission Recommendation (EU) 2022/2510.23 SSbD is
a proactive, pre-market approach that guides the innovation of
chemicals and materials to be inherently safer and more
sustainable across their entire life cycle. It integrates both safety
(minimizing human health and environmental hazards/
exposure) and sustainability (addressing environmental,
social, and economic impacts, such as circularity and resource
efficiency) considerations from the initial design phase.
Providing a framework with guiding principles and an assess-
ment procedure, SSbD helps evaluate and continuously improve
a material's performance beyond mere regulatory compliance.
© 2025 The Author(s). Published by the Royal Society of Chemistry
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Crucially, it prevents regrettable substitutions by mandating
comprehensive safety and sustainability assessments
throughout the life cycle, ensuring alternatives meet a broad set
of criteria, not just the hazard of the substance they replace.
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