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Editorial

Although expected in late 2022, the European Commission has announced that it will
not be publishing its planned update to the REACH legislation until next year. The
Commission had previously announced that it was aiming to revise aspects of REACH
which it regarded as problematic. Their concerns included the unequal control and
enforcement in Member States, the overly complex authorisation procedure, ineffi-
cient communication in supply chains and slow restrictions processes which insuffi-
ciently protects consumers. Whether a significant revision is needed or a more target-
ed approach is warranted will be covered in future issues of ICRL. For now we can say
changes to REACH have been put on hold. However, as this issue demonstrates, out-
side the European Union important changes to chemical regulation continue unabat-
ed.

Reporting on the development of the concept of ‘essentiality’ in the United States
and the European Union, Heidi Gunther looks at how the concept has been applied
and how the Montreal Protocol has shaped its application. Gunther shows that up to
this point, no regulatory regime has defined essentiality by using objective scientific
data and have relied on conceptions based on human subjectivity. Indeed, CEFIC has
argued that this may be inherent. Nonetheless, the Commission has made moves to
narrow essential use definitions with concrete criteria. Whether the US will follow suit
remains to be seen.

Making the case for a regulatory change, Jaime Sales and his co-authors take a crit-
ical view of the classification of fluoropolymers, a category of high value chemicals
that provide a wide variety of properties in key industrial sectors. Although fluoropoly-
mers match the current definition of a PFAS, they clearly show differentiated proper-
ties from other chemicals in this group, and the vast majority of these polymers have
been identified as matching the definition of Polymers of Low Concern. Sales et al, ar-
gue that the most reasonable and proportionate decision would be to include a broad
exemption to ensure continued use of these valuable and safe materials.

Providing us with an overview of recent developments in India, Gagan Kumar de-
tails the evolution of the Indian chemical sector over the last number of years. Kumar
pays particular attention to upcoming changes in the Indian REACH regulation and
recommends that if you needs to comply with India REACH requirement then you
should work on your substance inventory for each legal entity, check the information
available in-house w.r.t data requirements, understand if you require any testing or ac-
cess to data and review your existing safety data sheets if this requires revision accord-
ing to UN GHS v.8.

In January 2022, the South Korean Ministry of the Environment announced an up-
dated SSIC list which consolidates the listed chemicals into groups based on the sim-
ilarities of molecular structure and functional group of chemicals. In their report,
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Jae - Song Choi and his co-authors provide a helpful background analysis and com-
pare the SSIC list with the SVHC List in EU REACH.

I hope you enjoy this issue of ICRL and as always I heartily encourage you, dear
readers, to get in touch with us for any feedback, questions or potential contributions.

Dieter Drohmann
Managing Editor
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The Essential or Critical Use of Chemical
Substances in the United States and the
European Union

Heidi M. Guenther*

As the regulated community prepares for risk management provisions under forthcoming
Toxic Substances Control Act (TSCA) rules, there is renewed focus on what exactly is a ‘crit-
ical’ or ‘essential’ use under TSCA Section 6(g). This article seeks to provide guidance on the
answer to this question by focusing on the two major instruments that consider the contin-
ued use of chemical substances based on essentiality: essential use in the Montreal Proto-
col, as the language within the Treaty serves the basis for later applications of essentiality
in chemicals regulation; and the European Commission’s Chemical Strategy for Sustainabil-
ity and Essential Use (EU CSS). The article then focuses on how TSCA addresses essential
use through the legislative history that led to its inclusion in the Frank R. Lautenberg Chem-
ical Safety for the 21st Century Act (Lautenberg). As discussed more below, a firm definition
of what factors qualify a substance as ‘critical’ or ‘essential’ was not identified in the devel-
opment of the TSCA 6(g) exemption. Rather, when looking through its legislative history, em-
phasis was placed more on cost and in turn the essentiality exemption mirrors much of the
language housed within the Montreal Protocol. The article then addresses how the Montre-
al Protocol and the EU CSS apply essential use in chemicals regulation. The practical appli-
cations of essentiality within these two instruments may serve as a basis for further under-
standing how essentiality may be interpreted and applied to TSCA Section 6(g).

I. TSCA Section 6(g)

TSCASection 6(a) authorizes the restriction of chem-
ical substances determined by the U.S. Environmen-
tal Protection Agency (EPA) to pose unreasonable
risks. EPA’s authority under TSCA is broad and in-
cludes a range of tools including labeling, manufac-
turing restrictions, use restrictions, and banning the
manufacture and/or use a chemical substance alto-
gether.When Congress significantly amended TSCA

in 2016, it added a newprovision that authorizes EPA
to grant an exemption from a Section 6(a) require-
ment for a specific condition of use of a chemical sub-
stance or mixture, provided certain criteria are satis-
fied.1 The ability to obtain an exemption is premised
on EPA’s finding that ‘the specific condition of use
is a critical or essential use for which no technically
and economically feasible safer alternative is avail-
able, taking into consideration hazard and expo-
sure….’2 What exactly constitutes ‘critical’ or ‘essen-
tial’ is not defined in TSCA. This question of what
factors EPAmay use to assess when a substance is so
essential or critical as to merit a TSCA Section 6(g)
exemption, is only briefly touched on through the
legislative history. These legislative discussions pro-
vide insight into the inclusion of essentiality in TS-
CA, but do not necessarily result in distinct assess-
ment factors.

This review of the legislative history examines
both H.R. 25763 and S. 6974 as each of these bills de-
veloped into the Lautenberg Act. This examination

* Heidi M. Guenther attained her Juris Doctorate from Vermont
Law School. While in law school, she interned at Bergeson &
Campbell, P.C.. Ms. Guenther now serves as a Legal Fellow at the
Minnesota Center for Environmental Advocacy. For Correspon-
dence: <hguenther1221@gmail.com>

1 Toxic Substances Control Act, 15 U.S.C. § 2605(g).

2 TSCA, § 2605(g)(1)(A).

3 TSCA Modernization Act of 2015, H.R. 2576, 114th Cong.
(2015).

4 Frank R. Lautenberg Chemical Safety for the 21st Century Act, S.
697, 114th Cong. (2015); Pub. L. No. 114-182.
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reveals that Congress did not place much considera-
tion in defining what exactly constitutes ‘critical’ or
‘essential’ in the context of a Section 6(g) exemption.
Earlier iterations of H.R. 2576 did incorporate lan-
guage noting that if the EPAAdministrator grants an
exemption, it should be supported by ‘clear and con-
vincing evidence.’5 What factors, criteria, or thresh-
olds EPA should use to determine when clear and
convincing essential use evidence has beenmetwere
not expanded upon and, in any case, the ‘clear and
convincing evidence’ language was not included in
the final statutory language.

The evolution of the two bills focused on the need
to removecost considerations fromEPA’s assessment
of risk and regulation. This was in response to cost
analysis issues thatEPAfaced inchemical regulations
under old TSCA’s ‘catch-22’ and ‘unduly burden-
some’ regulatory scheme.6 In developing the Lauten-
berg Act, legislators aimed to take this cost assess-
ment out of the risk and regulatory equation with
one exception, theTSCASection6(g) exemption. The
June 18, 2015, Senate Report 114-67 accompanying
S.697 includes a subsection of Section 6 entitled
‘Analysis in case of ban or phase out’ directing the
EPA Administrator:

In determining whether an exemption should be
granted under this paragraph for a chemical sub-
stance for which a ban or phase-out is proposed,
the Administrator shall take into consideration, to
the extent practicable based on reasonably avail-
able information, the quantifiable and non-quan-
tifiable [sic] costs and benefits of the 1 or more
technically and economically feasible alternatives
to the chemical substance most likely to be used
in place of the chemical substance under the con-
ditions of use if the rule is promulgated.7

This iteration of Section 6(d)(5)(D) was not included
within the final text of the Lautenberg Act. In the Se-
nate version of the bill, Section 6(d) was entitled ‘Ex-
emptions.’ In reconciling the House and Senate bills,
the Senate bill Section 6(d) now exists in TSCA as
Section 6(g) with the portions relating to the phase-
out or ban of substances occupying the current Sec-
tion 6(d).8

A memorandum submitted by then Representa-
tive Frank Pallone (D-NJ) to accompanyH.R. 2576 re-
iterated the cost consideration in critical or essential
use exemptions. The memorandum states that ‘[t]he
bill also clarifies that EPA would not be required to

adopt cost-effective requirements if doing so is not
practicable, and includes critical use exemptions to
clarify the narrow circumstances in which cost
should prevail.’9 The inclusion of cost as a mode of
analysis was also reiterated by Representative Fred
Upton (R-MI), who submitted the following text on
behalf of the House Committee on Energy and Com-
merce to be included with the text of H.R. 2576:

Section 6(h) allows the Administrator to grant a
renewable exemption fromsucha requirement for
a specific use for up to five years. To obtain an ex-
emption, the Administrator must determine, pur-
suant to section 6(c)(1)(B), that the requirement is
not cost-effectivewith respect to a specific use and
must find that either the specific use is critical or
essential, or the requirement as applied with re-
spect to the specific use would significantly dis-
rupt the national economy, national security, or
critical infrastructure. An exemptionmust be pre-
ceded by a notice and comment period and sup-
ported by clear and convincing evidence.10

Section 6(h), at this stage of H.R. 2576, was entitled
‘Critical Use Exemptions.’ Representative Upton al-
so included these remarks when discussing ‘the six
core elements that form the basis of the TSCA Mod-
ernization Act’:

5 114 Cong. Rec. H4553 (daily ed. June 23, 2015); H.R. Rep. No.
114-167 (2015).

6 Frank R. Lautenberg Chemical Safety for the 21st Century Act:
Hearing on S. 697 Before the S. Env’t and Pub. Works Comm.,
114th Cong. (2015) (discussing that under the pre-Lautenberg Act
amending TSCA, cost considerations often stifled EPA’s ability to
regulate chemicals effectively), <https://www.congress.gov/con-
gressional-report/114th-congress/senate-report/67>.

7 S. Rep. No. 114-67, Sec. 6 (2015).

8 Section 6(d) is entitled ‘Effective Date’ and relates to time frames
for all rules issued under Section 6(a) when regulating chemical
substances, including those that require a phase-out or ban. 15
U.S.C. § 2605(d). Section 6(g) is entitled ‘Exemptions’ and does
not explicitly address the phase-out or ban of a substance but
rather provides essential use exemptions for all substances
ordinarily subject to Section 6(a) regulations. 15 U.S.C. §
2605(g).

9 See H.R. __, the ‘TSCA Modernization Act of 2015,’ 13; Memo-
randum from Ranking Member Pallone to the Subcommittee on
Environment and the Economy, Markup of ‘H.R. 2576, TSCA
Modernization Act of 2015,’ Subcommittee on Environment and
the Economy (May 14, 2015) 2, <https://energy-
commerce.house.gov/sites/democrats.energy-
commerce.house.gov/files/documents/Memo-EE-Markup-TSCA-
Modernization-Act-Attachment-2015-5-14.pdf>.

10 TSCA Modernization Act of 2015: Hearing on H.R. 2576 Before
the Comm. on Energy and Com., 114th Cong. (2015),
<https://www.congress.gov/congressional-report/114th-con-
gress/house-report/176>.
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Third, any regulation of a chemical will be guided
by common sense. Is the regulation cost effective?
If use in an article were restricted, will exposure
actually go down? Is there a feasible replacement?
Is the transition period fair? Without good an-
swers to these questions regulation will not move
forward.11

Outside of these portions of the legislative history
that relay cost analysis in the development of the
Lautenberg Act, there was little discussion in defin-
ing what explicit criteria EPA should use in consid-
ering critical or essential use exemptions.

TSCA Section 6(g) explicitly states that EPA may
grant an essential use exemption if it finds that ‘the
specific condition of use is a critical or essential use
for which no technically and economically feasible
safer alternative is available, taking into considera-
tion hazard and exposure….’12 On May 24, 2016, the
day that the Lautenberg Act was passed by the full
HouseofRepresentatives,RepresentativeRobertLat-
ta (R-OH), whowas a co-sponsor of the bill, added in-
to the record, Congressional intent of the term tech-
nically and economically feasible safer alternative as
applied to ‘critical or essential use’:

[T]he House Amendment to the Senate Amend-
ment toH.R. 2576, the FrankR. Lautenberg Chem-
ical Safety for the 21st Century Act, specifies that
the Administrator, in selecting among prohibi-
tions and other restrictions for chemical sub-
stances that present anunreasonable risk of injury
to health or the environment, shall consider an
evaluation of alternative substances. In evaluating
alterative substances, the Administrator, ‘shall
consider, to the extent practicable, whether tech-

nically and economically feasible alternatives that
benefit health or the environment, compared to
the use so proposed to be prohibited or restricted,
will be reasonably available as a substitute when
the proposed prohibition or other restriction takes
effect.’
Additionally, the Administrator may grant an ex-
emption from a prohibition or other restriction on
a chemical substance if the ‘specific condition of
use is a critical or essential use for which no tech-
nically and economically feasible safer alternative
is available, taking into consideration hazard and
exposure.’
A technically feasible alternative substance is in-
tended to mean a chemical for which: the techni-
cal knowledge, equipment,materials, andother re-
sources available in the marketplace are expected
to be sufficient to develop and implement the al-
ternative, and to meet consumer demand after a
phase-in period; the product that contains the al-
ternative substance can continue to comply with
all applicable legal requirements; the product that
contains the alternative substance can continue to
comply with all applicable safety standards and
regulatory approval or certification requirements
applicable to the product; and, the consumer ac-
cepts theproduct asmadewith the alternative sub-
stance.13

In the Senate, the following text was included into
the record to relay the Congressional intent of the fi-
nal text of the TSCA Modernization Act of 2015:

Critical Use Exemptions: Section 6(g) of TSCA, as
amended by the Frank R. Lautenberg Chemical
Safety for the 21st Century Act, authorizes EPA to
exempt specific conditions of use from otherwise
applicable section 6(a) rule requirements, if EPA
makes specified findings. Section 6(g)(4) in turn
requires EPA to include in such an exemption con-
ditions that are ‘necessary to protect health and
the environment while achieving the purposes of
the exemption.’ It is Congress’ intent that the con-
ditions EPA imposes will protect health and the
environment to the extent feasible, recognizing
that, by its nature, an exemption will allow for ac-
tivities that present some degree of unreasonable
risk.14

Examining the legislative history of the Lautenberg
Act did little to define more narrowly the criteria of

11 114 Cong. Rec. H4559 (daily ed. June 23, 2015) (statement of
Rep. Fred Upton), <https://www.congress.gov/congressional-
record/2015/6/23/house-section/article/h4551-1?s=1&r=87>.

12 Toxic Substances Control Act, 15 U.S.C. § 2605(g)(1)(A) (empha-
sis added).

13 114 Cong. Rec. E785 (daily ed. May 24, 2016) (speech of Hon.
Robert E. Latta) (emphasis added), <https://www.con-
gress.gov/congressional-record/2016/05/25/extensions-of-re-
marks-section/article/E785-4>.

14 114 Cong. Rec. S3517 (daily ed. June 7, 2016),
<https://www.congress.gov/congressional-record/2016/6/7/senate-
section/article/s3511-1?q=%7B%22search%22%3A%5B%22TS-
CA+Modernization+Act+of+2015%22%2C%22TS-
CA%22%2C%22Moderniza-
tion%22%2C%22Act%22%2C%22of%22%2C%222015%22%5
D%7D&s=8&r=12>
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what considerations EPA should use to determine
whether a substance is so essential as to qualify for
a Section 6(g) exemption. The consideration of cost
as an element was the most consistent and prevalent
portion of conversations in the development of the
Lautenberg Act. Although, the theme of cost was not
one thatwas reiterated regularly, but rather sprinkled
in throughout the extensive record. Throughout the
legislative history of both S.697 and H.R.2576, Con-
gress stressed that consideration of cost was not in-
tended to be an element of analysis when addressing
risk assessments and regulations. The excerpts pro-
vided above relating to the critical or essential use
exemption display the limited scope of discussions
concerning when cost-considerations should come
into the analysis.

Most notably in looking to TSCA Section 6(g) to
determine the definition of essentiality, is the chosen
use of language of conditions for providing an essen-
tial use exemption. There is a mirroring of the lan-
guage found within the Montreal Protocol, but with
fewer constraints. Specifically, the qualifying phrase
‘no technically and economically feasible safer alter-
native;’15 reserving the question to whether it would
‘significantly disrupt the national economy, national
security, or critical infrastructure;’16 and asking
whether ‘the specific condition of use of the chemi-
cal or mixture, as compared to reasonably available
alternatives, provides a substantial benefit to health,
the environment, or public safety.’17 Although, un-
like theMontreal Protocol, TSCA allows for an essen-
tial use to be considered against reasonably available
alternatives. This compared with the Montreal Pro-
tocol’s caveatof ‘noavailable technically andeconom-
ically feasible alternatives or substitutes that are ac-
ceptable from the standpoint of environment and
health,’18 seems to imply a looser standard of essen-
tiality underTSCA.Thismaybe representative of TS-
CA Section 6(g)’s application to all chemical sub-
stances compared with the Montreal Protocol’s lim-
itation to those substances that deplete the ozone lay-
er.

Within the context of chemical regulation, the con-
cept of essentiality refers to essential use exemptions
for those hazardous chemical substances that are so
necessary to society that the continueduse of the sub-
stancemust be permitted in some capacity.19Despite
the risk posed by these substances, a complete ban
is not feasible because of the critical role that these
substances play. Instead, the larger goal is a phase-

out of the hazardous substance as new technologies
or chemical innovations create available viable alter-
natives.20 Put another way, the concept of essentiali-
ty asserts that for those substances that are deemed
highly hazardous, if also considered non-essential,
production and use should not continue.21 Examples
of essentiality include hazardous chemicals used
within aeronautics, medical devices, and technolog-
ical devices. Non-essential hazardous chemical uses
may include those used to produce comfort or luxu-
ry items.22

II. The Relevance of the Montreal
Protocol and EU Legislation

Within the realm of global chemical regulation, two
major instruments address the continued need for
the essential use of chemical substances that pose hu-
man or environmental risk: The Montreal Protocol
on Substances that Deplete the Ozone Layer (Mon-

15 TSCA, § 2605(g)(1)A).

16 TSCA, § 2605(g)(1)(B).

17 TSCA, § 2605(g)(1)(C).

18 Fourth Meeting of the Parties to the Montreal Protocol on Sub-
stances that Deplete the Ozone Layer, Dec. IV/25, ‘Essential
Uses,’ UNEP/OzL. Pro. 4/15 (1992), <https://ozone.un-
ep.org/treaties/montreal-protocol/meetings/fourth-meeting-par-
ties/decisions/decision-iv25-essential-uses?source=deci-
sions_by_article_topic_relation&args%5B0%5D=25&par-
ent=1993&nextParent=1994> [hereinafter Montreal Protocol
Dec. IV/25].

19 TSCA, § 2605(g)(1)(A)-(C) (2016); Montreal Protocol Dec. IV/25,
supra note 18 (emphasis added).

20 Ibid.

21 See Ian T. Cousins, et al., The Concept of Essential Use for Deter-
mining When Uses of PFAS Can Be Phased Out, 21 Env’t Sci.
Processes & Impacts 1803, 1804-05 (2019) (explaining the con-
cept of essentiality as first introduced in the Montreal Protocol
and extending that application into a three-tiered approach to
assessing when a substance qualifies as essential),
<https://pubs.rsc.org/en/content/article-
html/2019/em/c9em00163h> [hereinafter Cousins, et al.].

22 See Kathleen Garnett and Geert Van Calster, The Concept of
Essential Use: A Novel Approach to Regulating Chemicals in the
European Union, 10 Transnat’l Env’t L. 159, 167-70 (2021) (out-
lining how essential use has been utilized through international
treaties), <https://www.cambridge.org/core/services/aop-cam-
bridge-core/con-
tent/view/E28E6A1A716C1E4E536FFD9E733FC09A/S204710252
1000042a.pdf/the-concept-of-essential-use-a-novel-approach-to-
regulating-chemicals-in-the-european-union.pdf> [hereinafter
Garnett]; see also European Commission Open Session Docu-
ment on Essential Uses (CA/61/2020), Presented at the 37th
Meeting of Competent Authorities for REACH and CLP (CARA-
CAL) (Nov. 12, 2020) 9, http://files.chemical-
watch.com/38%20-%20CA_61_2020_Essential%20us-
es%20%282%29.pdf [hereinafter CARACAL].
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treal Protocol)23 and EU legislation—specifically, the
European Commission has adopted a plan to address
and reform chemical regulation in light of the Euro-
pean Green Deal.24 The European Commission’s
plan, entitled, The Chemicals Strategy for Sustain-
ability Towards a Toxic-Free Environment (CSS),
aims to protect human health and the environment
frompollution through reformedprinciples in chem-
ical regulation.25 As a part of the CSS plan, the Euro-
pean Commission proposes to introduce essential
use exemptions within the European chemical regu-
latory scheme.26

Each of these regulatory schemes contains a pro-
vision that exempts substances that may otherwise
be phased-out or banned from use. The exemptions
provide for the continued use of the substance to
some degree, despite the risk presented, because the
substance fills a need that is so essential or critical.
This begs the question, how and what exactly quali-
fies a substance to meet an essential or critical use
exemption? What factors do regulatory bodies con-
sider whenmaking this assessment and how does in-
dustry findpredictability in essentiality exemptions?
Are there clear, cut and dry criteria to answer to these
questions?

1. The Montreal Protocol

The Montreal Protocol was the first of these legal in-
struments to consider the continued use of an other-
wise harmful substance based on essentiality. The
1987 Montreal Protocol was initiated to address sub-
stances that when released into the air, caused the
depletion of the ozone layer.27 Under the Montreal

Protocol, signatory countries vowed to phase-down
and eventually ban the production and use of ozone
depleting substances (ODS).28

In 1992, at the meeting of the Parties, Decision
IV/25 amended theMontreal Protocol to incorporate
the permissibility of the continued use of substances
that contribute to ozone depletion.29 Decision IV/25,
entitled ‘Essential Uses,’ states that a substance may
qualify as an ‘essential use’ if ‘it is necessary for the
health, safety or is critical for the functioning of so-
ciety (encompassing cultural and intellectual as-
pects); and there are no available technically and eco-
nomically feasible alternatives or substitutes that are
acceptable from the standpoint of environment and
health.’30 The permissible production and/or con-
sumption of essential use substances under theMon-
treal Protocol contains two prerequisites before ap-
proval of use. First, ‘all economically feasible steps
[must] have been taken tominimize the essential use
and any associated emission of the controlled sub-
stance.’31 Secondly, ‘the controlled substance is not
available in sufficient quantity and quality from ex-
isting stocks of banked or recycled controlled sub-
stances, also bearing in mind the developing coun-
tries’ need for controlled substances.’32

These criteria and understanding of essential use
are foundational. The language used in the Montre-
al Protocol, serves the basis for the language used in
both the Lautenberg Act amending TSCA and fur-
ther considerations to incorporate essential use into
EU REACH through the CSS. Currently, TSCA uti-
lizes33 and the CSS proposes34 the caveat of there be-
ing no other technically and economically feasible al-
ternatives to the substance in question in order for
essential use qualification. The critical role that the

23 Montreal Protocol on Substances that Deplete the Ozone Layer,
Sept. 16, 1987, T.I.A.S. 89-101, <https://ozone.un-
ep.org/treaties/montreal-protocol> [hereinafter Montreal Protocol].

24 Communication from the Commission, The European Green
Deal, COM (2019) 640 final (Dec. 11, 2019), <https://eur-lex.eu-
ropa.eu/legal-con-
tent/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640
%3AFIN>

25 Communication from the Commission to the European Parlia-
ment, the Council, the European Economic and Social Committee
and the Committee of the Regions, Chemicals Strategy for Sus-
tainability towards a Toxic-Free Environment, COM (2020) 667
final (Oct. 14, 2020), <https://ec.europa.eu/environ-
ment/pdf/chemicals/2020/10/Strategy.pdf> [hereinafter CSS].

26 Ibid 10. Under current EU REACH regulations, there exists an
authorization and restriction process for substances of very high
concern (SVHCs), aiming to replace these substances where there
are ‘technically and economically feasible alternative.’ Authorisa-

tion Process, Eur. Chem. Agency, <https://echa.europa.eu/authori-
sation-process> (last visited Dec. 9, 2021). The proposed essential
use concept is in addition to this regulatory scheme and seeks to
ask the question of whether these substances are essential for
prescribed uses. CSS, supra note 25.

27 Montreal Protocol, supra note 23.

28 Ibid.

29 Montreal Protocol Dec. IV/25, supra note 18.

30 Ibid.

31 Ibid.

32 Ibid.

33 Toxic Substances Control Act, 15 U.S.C. § 2605(g)(1)(A).

34 The CSS has not yet established a firm definition of essential use
but notes that in devising a definition, the language of the Mon-
treal Protocol will be taken into account as a basis. See CSS,
supra note 25, 9-10.
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substance fills in the health, safety, and/or societal
realm additionally factors into the permissibility of
a specific use of a chemical or substance under TS-
CA35 and the proposed addition of essentiality by the
CSS.36 These two criteria of the Montreal Protocol
carry through in the application of essential use in
both theCSSproposal and current TSCAapplication.

As implemented under theMontreal Protocol, the
essential use designation assessment has come to be
a method of exemption to the prohibition of a sub-
stance, rather than an assessment of how the sub-
stance is used downstream.37 Decisions made by the
Ozone Secretariat as to what chemicals qualify as es-
sential under the Decision IV/25 criteria have been
more in line with whether the substance itself is crit-
ical toa specificuse rather thanwhether theendprod-
uct is critical.38 For example, whether the chloroflu-
orocarbons (CFCs) in multi-dose inhalers are an es-
sential use of ODS, rather than solely whether the in-
halers themselves are essential to human health.39

This lens and method of assessment may be due to
the overarching goal that ODS essential use is theo-
retically temporary. The endpoint of the Montreal
Protocol is the eventual phase-out and ban of the sub-
stances given essential use exemption. The ODS that
is permissible in its continued use, is only done so
until a technically and economically feasible alterna-
tive is available.40 This application of essentiality
may prove useful in how the European Commission
may look to implement the concept into EU REACH
under the CSS.41 Given the similarities in language
used in the Montreal Protocol and the language in-
cludedwithin theLautenbergActunderTSCA, itmay
additionally provide insight into essentiality within
U.S. TSCA.

2. The European Commission Chemicals
Strategy for Sustainability and Essential
Use

In October of 2020, the European Commission pub-
lished in final its new plan for moving forward in
chemical regulation: The Chemicals Strategy for Sus-
tainability Towards a Toxic-Free Environment
(CSS).42 The CSS lays out a plan for shifting and in-
novatingEUchemicals to a greener andmore sustain-
able production and use.43 In formulating the CSS,
the European Commission states that ‘[t]his includes
ensuring that all chemicals are used more safely and
sustainably … [that] substances of concern [] are min-
imised and substituted as far as possible, and phas-
ing out the most harmful ones for non-essential soci-
etal use, in particular in consumer products.’44 Sub-
stances of concern within the context of the CSS and
any ensuing regulations are defined as ‘primarily
those related to circular economy, substances having
a chronic effect for humanhealth or the environment
(Candidate list in REACH and Annex VI to the CLP
Regulation) but also those which hamper recycling
for safe and high quality secondary raw materials.’45

The CSS does not define the term ‘essential use’
within the plan, but does state that the European
Commission intends to do so as a part of the initia-
tive.46 In creating this definition, the Commission
will look to the Montreal Protocol as a basis in for-
mulating whether the use of certain harmful chemi-
cals is ‘actually necessary.’47 The CSS uses the same
language of the Montreal Protocol in proposing a ba-
sis for the definition—askingwhether it ‘is necessary
for health, safety or is critical for the functioning of
society and if there are no alternatives that are accept-

35 Qualifying purposes include ‘significant disrupt[ion] of the
national economy, national security, or critical infrastructure’ or
‘provid[ing] a substantial benefit to health, the environment, or
public safety’ ‘as compared to reasonably available alternatives.’
See TSCA § 2605(g)(1)(B)-(C).

36 The European Commission notes in the CSS that in developing an
essential use definition, it will develop criteria under the premise
that ‘the most harmful chemicals are only allowed if their use is
necessary for health, safety or is critical for the functioning of
society and if there are no alternatives that are acceptable from
the standpoint of environment and health.’ See CSS, supra note
25, 10.

37 See Garnett, supra note 22, 168 (providing analysis of how those
substances designated as essential by the Ozone Secretariat have
been implemented and considered).

38 Ibid.

39 Ozone Secretariat, Handbook for the Montreal Protocol on
Substances that Deplete the Ozone Layer 188-202 (UN Envt’l

Programme, 14th ed. 2020), <https://ozone.unep.org/sites/de-
fault/files/Handbooks/MP-Handbook-2020-English.pdf>.

40 CARACAL, supra note 22, 4.

41 Applying the essential use concept of the Montreal Protocol to EU
chemical regulation may limit downstream chemicals in end-
product use. The European Commission is still weighing how
socio-economic assessments may align with essentiality. See CSS,
supra note 25, 10-11.

42 CSS, supra note 25.

43 Ibid 1-3.

44 Ibid 2.

45 Ibid 2 (n 16).

46 Ibid 10; The European Commission stated that in accordance with
the CSS roadmap, ‘criteria for essential uses will be defined in the
period 2021-22.’ See CARACAL, supra (n 22) 3.

47 CSS, supra note 25, 10 (n 44).



ICRL 1|2022 9

able from the standpoint of environment and
health.’48 While it is still unclear how the Commis-
sion will define essentiality, the CSS does note that it
intends the application to apply to all EU legislation
concerning generic and specific risk assessments.49

As a follow-up to the introduction of the essential
use concept into EU chemicals regulation, the Euro-
pean Commission published a document laying out
discussion points on how to implement essential use
withinEUREACH.50Thedocument, addressed to the
37th Meeting of Competent Authorities for REACH
and CLP (CARACAL), relays the European Commis-
sions’ thought processes in developing the essential
use concept.51 In its discussion, the Commission lays
out current societal values considered essential and
already in use within the Montreal Protocol, the Eu-
ropeanProgramme forCritical Infrastructure Protec-
tion (EPCIP), and theRegulationonPersistentOrgan-
ic Pollutants.52 Societally recognized essential uses
include: food; water; energy installations and net-
works; communications and information technolo-
gy; healthcare; transportation; finance; production,
storage, and transport of dangerous goods; and gov-
ernment.53While recognizing that not all of these us-
es may translate to a universal application of essen-
tial use under REACH, the Commission notes that it
serves as a good starting point from which to assess
criteria.54

InMayof 2021, theCommission initiated andpub-
lished an Inception Impact Assessment (IAA)
Roadmap.55 The IAA assesses the projected regula-
tory and industrial impacts of amending EUREACH,

including the inclusion of essential use.56 In Novem-
ber of 2021, CARACAL discussed a four-point scop-
ing plan at its 42ndmeeting, to understandmore ful-
ly theholistic impactsof essentialitywithinEUchem-
ical regulation.57 Included within the discussion, is a
PowerPoint addressing where essential use stands,
what research will be conducted to understand fur-
ther how best to implement essentiality within EU
REACH, andwhat stakeholder engagementsmay fur-
ther provide. In addressing the objectives of the scop-
ing plan, it states:

While current requirements under REACH have
successfully resulted in the restriction of many of
the most harmful substances, the introduction of
‘essential use’ criteria aims to make the process of
phasing out these chemicals simpler, more effec-
tive, more predictable, and faster, for example by
improving the restriction and authorisation
processes under REACH.58

The introductionof essentiality intoEUchemical reg-
ulation has received an abundance of feedback from
industry, member states, and legal scholars.59 In re-
sponse to the issuance of theCSS, theEuropeanCom-
mittee of the Regions weighed in on the essential use
application proposal with its own policy recommen-
dations.60 Specifically, the Committee addressed the
essential use inclusion to chemicals regulation and
stated that it:

[E]ncourages the Commission and the chemicals
regulation authorities (ECHA, Member State au-
thorities) and expert panels (e.g. RAC) to facilitate

48 Ibid 10.

49 Ibid 9-10.

50 See CARACAL, supra note 22 (providing benefits, hindrances, and
currently identified issues for member states and interested parties
to weigh in on as to the practicality and implications of essential
use within EU chemical regulations).

51 Ibid.

52 Ibid 13-15.

53 Ibid 14.

54 Ibid 14-15.

55 Inception Impact Assessment, Revision of EU Legislation on
Registration, Evaluation, Authorisation, and Restriction of Chemi-
cals, Ref. Ares(2021)2962933 (May 4, 2021).

56 Ibid. at 3.

57 Wood Advisory Services on behalf of the 42nd Meeting of Com-
petent Authorities for REACH and CLP (CARACAL), Developing
and Implementing an Essential Uses Concept Across EU Chemi-
cals Legislation (Nov. 17, 2021), <https://circabc.eu-

ropa.eu/ui/group/a0b483a2-4c05-4058-addf-2a4de71b9a98/li-
brary/699202be-7249-47c0-b87a-985242fb64a0/details> (power-
point presentation).

58 Ibid 3.

59 See, e.g., Cousins, et al., supra note 21 (theorizing a three-tiered
application for qualifying when an essential use is necessary and
appropriate to merit exempting the substance from phase out and
ban), <https://pubs.rsc.org/en/content/article-
html/2019/em/c9em00163h>; Jean-Philippe Montfort, The Con-
cept of Essential Use to Regulate Chemicals: Legal Considera-
tions, 4 Int’l Chem. Regul. & L. Rev. 9 (2021) (discussing potential
application of the essential use concept with the EU chemical
regulatory scheme), https://chemservice-group.com/wp-con-
tent/uploads/2021/03/icrl_2021_01.pdf; Garnett, supra note 22,
at 168 (addressing the history of essentiality within legal frame
works alongside of the three-tiered Cousins, et al. approach and
how that application fits within the CSS proposal).

60 Opinion of the European Committee of the Regions on the ‘Safe
and Sustainable Chemicals for a Toxic-Free Environment in
Europe’s Cities and Regions,’ 2021 O.J (2021/C 300/07) 29-35,
<https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:52020IR5137&from=EN>.
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greater procedural transparency and scientific ex-
changes with the companies and regions con-
cerned in the interests of practical and sustainable
solutions, and calls on the Commission to ensure
that changes to European legislation resulting
from this strategy always comply with the Com-
mission's Better Regulation agenda, and are there-
fore always subject to a corresponding impact as-
sessment. This is particularly necessary in impact
assessments and in the identification and defini-
tionof ‘essential societal uses’,whichmustnot give
rise to theexclusionof safeusesof substanceswith-
out proper justification; asks that consideration be
given towhether every decision to put a substance
on the candidate list (for authorisation) should be
preceded by a risk management option analysis.61

The European Chemistry Council, Cefic, also
weighed in on the essential use exemption proposed
in the CSS.62 Cefic asserts that what constitutes es-
sential use is inherently subjective to the time peri-
od and for each specific country, and therefore can-
not have universal scientific criteria from which to
base exemptions.63 In combination with this asser-
tion, Cefic calls for a Committee with representative
stakeholders across member states and interests to
evaluate essential use designations.64 In a concept pa-
per published by Cefic, the organization lays out
three main points that it asserts should be incorpo-
rated into CSS essential use assessment: that any es-
sential use determinationsmay be challenged and re-
viewed over time to reflect changing societal needs;
that the ‘geographical differences and socio-econom-
ic circumstances’ of each region be taken into con-
sideration when determining whether to grant the
exemption; and that exemptions should adhere and
be aligned with international agreements.65

This subjectivity concernposedbyCefic is thought
provoking. The European Commission itself ex-
pressed concerned that deeming some substances as
non-essential could lead to undesirable effects.66 In-
troducing the essentiality concept could result in ‘re-
grettable substitutions,’ limited choices through the
determination of what societal values qualify as es-
sential, stifled innovation, and exported pollution.67

The European Commission also highlighted a need
for objectivity standards to be in place when work-
ing to develop the essential use concept.68 The Com-
mission stated that ‘[t]he concept should allow differ-
entiation between useswithin sectors, whereas some

uses within the same sector can be essential and oth-
ers not.’69

The United States Mission to the European Union
highlighted this point in its response to the stake-
holder inquiry posed in the 37th Meeting of CARA-
CAL.70 The U.S. expressed concern over how essen-
tial use would apply to military operations, and
specifically to North Atlantic Treaty Organization
(NATO) defense operations.71 The U.S. pointed out
that essential use in products needed for military op-
erations require different performance standards
than that of the general civilian setting.72 The U.S. al-
so pointed to the need for transitionary periods, not-
ing that despite the availability of a technologically
and economically feasible alternative, the shift to op-
erationalize military stockpiles and equipment
should factor into what is actually a feasible alterna-
tive.73 The U.S. Mission’s response asserted that es-
sential use should ‘take into account not simply the
discrete characteristics of the chemical in question,
but also the various processes involved in the pro-
duction and use of the chemical.’74

3. Discussion

Throughout this discussion of essential use criteria,
the relevant legal instruments do not lay out in black-

61 Ibid 22.

62 Regulating Chemicals Based on the Essential Use Concept,
Cefic, <https://cefic.org/policy-matters/chemical-safety/defining-
europes-essential-chemical-for-society/> (last visited Nov. 29,
2021).

63 Ibid.

64 Ibid.

65 Cefic, How to Introduce the ‘Essential Uses’ Concept Under
REACH 1 (2021), <https://cefic.org/app/up-
loads/2021/05/2021-05-How-to-introduce-the-%E2%80%98Es-
sential-Uses-Concept-under-REACH-Concept-paper.pdf>.

66 CARACAL, supra note 22, 7.

67 Ibid.

68 Ibid 15-16.

69 Ibid 16.

70 Comment from U.S. Mission to the European Union in Response
to the 37th Meeting of Competent Authorities for REACH and CLP
(CARACAL) (Jan. 15, 2021), <https://circabc.eu-
ropa.eu/ui/group/a0b483a2-4c05-4058-addf-2a4de71b9a98/li-
brary/c2c2f4c6-c87c-4a84-96aa-0030625cf8a6/details>.

71 Ibid.

72 Ibid 2-3.

73 Ibid 3.

74 Ibid.



ICRL 1|2022 11

and-white terms when a substance qualifies for an
essential use exemption. There is malleability and
breadth in the language used to constrain the con-
cept. The implications of how theEuropeanCommis-
sion defines essentiality andwhat criteria it develops
to make assessments of whether a hazardous chem-
ical qualifiesmay lead to amore uniform application
of this concept to specific substancesworldwide. Per-
and polyfluoroalkyl substances (PFAS) and its relat-
ed compounds could be a useful test case for the EU’s
concept of essentiality.75

The focus on the human health and environmen-
tal effects of PFAS and related compounds have ar-
guably reignited the conversation of essentiality
within both the U.S. and the EU.76 In highlighting
the effects of PFAS use and disposal, an internation-
al conversation has begun, much in the same way
that ODS sparked international conversations lead-
ing to theMontrealProtocol.77Within theU.S.,Maine
has become the first state to introduce an essentiali-
ty concept into regulating PFASuse.78Maine has out-
lawed the sale and distribution of any new products
that intentionally contain PFAS, unless determined
to be a ‘currently unavoidable use’ of the substance.79

Maine’s legislature has defined this term to mean, ‘a
use…determined by rule…to be essential for health,
safety or the functioning of society and for which al-
ternatives are not reasonably available.’80 New York
State has proposed similar legislation with the inclu-
sion of the essentiality concept.81 New York has pro-
posed a full ban on the sale of all products known to
contain PFAS unless deemed to be ‘currently un-
avoidable use.’82 The definition of this term is that
used by Maine.83

Prior to the European Commission’s introduction
of the CSS, EU member states had been advocating
for the phase-out of PFAS not considered to be of es-
sential use. The Madrid Statement and the release of
an academic paper by Cousins, et al., spurred much
of this on. TheMadrid Statement, published in 2015,
is a call to phase-out and ban the production and use
of certain PFAS and its related compounds, signed
by over 250 scientists from 38 countries.84 The
Madrid Statement includes the concept of essential-
ity, calling for governments to ‘[e]nact legislation to
require only essential uses of PFASs and enforce la-
beling to indicate uses.’85 The Statement itself relies
upon the success of the Montreal Protocol in its call
to action.86 While not resulting in an international
treaty to remove PFAS production and use, the
Madrid Statement has begun the process of applying
much of the same principles and conversations as
the Montreal Protocol. In 2019, Cousins, et al. pub-
lished apaperproviding clear steps for assessinghow
a regulatory body would go about implementing the
essential use concept.87 The authors propose a three-
tiered analysis for determining whether a substance
and its intended end product qualify as essential.88

The European Commission’s CARACAL discussion
paper relied on and referenced both of these docu-
ments.89

III. Conclusion

The essential use concept is one that has been ap-
plied to chemical regulations for decades, and a con-
cept that appears to be evolving and gainingmomen-

75 The European Commission has stated that it aims to phase-out the
use of PFAS unless a specific use qualifies as an essential use. See
CSS, supra note 25, at 13.

76 Within the U.S., the notion of applying the essential use concept
to PFAS has been limited to state legislatures. See An Act to Stop
Perfluoroalkyl and Polyfluoroalkyl Substances Pollution, ME. Stat.
tit. 38 §1612 (2021); An Act to Amend the Environmental Conser-
vation Law, in Relation to Phasing Out the Sale of Products That
Contain Intentionally Added PFAS, A8491, 238th Leg., Reg. Sess.
(N.Y. 2021), <https://www.nysenate.gov/legisla-
tion/bills/2021/A8491>. In the EU, the push to apply essentiality
to PFAS was initiated by member states such as Denmark, Swe-
den, the Netherlands, and Germany. See Sharon Lerner, European
Countries Announce Plan to Phase Out Toxic PFAS Chemicals by
2030, The Intercept (Dec. 19, 2019), https://theinter-
cept.com/2019/12/19/pfas-chemicals-europe-phase-out/.

77 See Clark Hill PLC, PFAS Restrictions Taking Hold in the US and
Globally: What Should You Be Doing?, JDSupra (Aug. 20, 2021),
<https://www.jdsupra.com/legalnews/pfas-restrictions-taking-
hold-in-the-u-5071170/>.

78 An Act to Stop Perfluoroalkyl and Polyfluoroalkyl Substances
Pollution, ME. Stat. tit. 38 §1612 (2021).

79 ME. Stat. tit. 38 §1612(5).

80 ME. Stat. tit. 38 §1612(1)(B).

81 A8491, 238th Leg., Reg. Sess. (N.Y. 2021).

82 Ibid.

83 Ibid.

84 Arlene Blum, et al., The Madrid Statement on Poly- and Perfluo-
roalkyl Substances (PFASs), 123 Env’t Health Persp., A107
(2015).

85 Ibid. (emphasis added).

86 Ibid.

87 Cousins, et al., supra note 21.

88 Ibid.

89 CARACAL, supra note 22, at 4-5; 13-15.
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tum. This discussion highlights that there have been
various applications of how to apply essentiality, all
of which relate back to the Montreal Protocol. None
of these regulatory schemes explicitly defines essen-
tiality with concrete scientific criteria. Throughout
each of these applications of essential use in regula-
tory schemes, there lays human subjectivity. As Cef-
ic points out, this may be inherent.90 The notion of
essentiality as established, contains a societal, and
therefore human lens. This lens shifts as science and
innovation evolves, as well as what each country
deems essential to its societal operations in a given
time period. The efforts of the European Commis-
sion stand as potentially the firmest push to narrow

essential use definitions with concrete criteria in ap-
plication to broad chemical regulation. Depending
on the results of this effort, the EU’s concept of es-
sentiality may become the most concrete notion of
how to apply essentialitymoving forward.While TS-
CA sets the floor in how the essential use concept is
applied within the U.S., the EU’s final implementa-
tion of essentiality may serve as a model for U.S.
states that wish to take regulation further.

90 Regulating Chemicals Based on the Essential Use Concept,
Cefic, <https://cefic.org/policy-matters/chemical-safety/defining-
europes-essential-chemical-for-society/> (last visited Nov. 29,
2021).
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Fluoropolymers: The Safe Science That Society
Needs

Jaime Sales, Francisco Hernández, Deepak Kapoor and Marcel van den Noort*

Fluoropolymers are high value chemicals that provide a wide variety of properties in key in-
dustrial sectors. These chemicals are indispensable to guarantee the adequate functioning
of modern society, with key contributions in safety, decarbonization, and high-tech develop-
ment. Due to their chemical composition and structure, fluoropolymers match the definition
of the PFAS group of substances. However, this definition was originally not intended for
regulatory purposes. Indeed, this group of substances is currently under heavy pressure due
to the fact that some other chemicals in the group have raised environmental concerns in
the past. However, fluoropolymers show clearly differentiated properties from other PFAS,
and the vast majority of these polymers have been identified as matching the definition of
Polymer of Low Concern. Fluoropolymers are not expected to degrade during normal use or
at their end of life, and the main concerns related to their manufacture are being success-
fully addressed by industry, with innovative developments in both safer designs and improve-
ment of abatement techniques to control emissions.

I. Introduction

For several years, per-and polyfluoroalkyl substances
(PFAS) have been on the radar of regulators, scien-
tists, non-governmental organizations, and con-
sumers globally, because some chemicals pertaining
to thisverywidegroupof substanceshavebeenfound
tobepersistent, bioaccumulative, and toxic tohuman
health and the environment. For some of these sub-
stances, this concern is justified and their (eco)toxic
effects are well known. This is the case, for example,
with perfluorooctanoic acid (PFOA) and perfluorooc-
tane sulfonate (PFOS), for which regulatory controls
have been implemented in major economic regions
where theywereusedextensively.Regulators in these
countries are now concerned about other PFAS sub-
stances where data on (eco) toxicity is not available
and hence they could pose a potential risk in the fu-
ture specially because they are likely to be persistent
owing to strong C-F bond. However, the broad group

of PFAS also includes groups of substances - which
exhibit clearly differentiated properties compared to
other substances in the PFAS group, particularly re-
lated to their expected impact on humans and the en-
vironment, degradation potential to PFAS of concern
and specific applications of use. One of such unique
group is fluoropolymers. This paper highlights the
differences that can be established between fluo-
ropolymers and other substances in the PFAS group
and provides arguments to justify that these chemi-
cals should be regulated separately from other PFAS.

Fluoropolymers are high molecular weight sub-
stances structurally characterised by having fluorine
atoms directly attached to their carbon-only back-
bone. This differentiates fluoropolymers from other
substances typically included in the PFAS group of
chemicals. In fact, they can also be further differen-
tiated from other polymeric fluorinated substances,
such as side-chain fluorinated polymers (SCFPs) or
perfluoropolyethers (PFPEs).

Themain fluoropolymers meet criteria to be iden-
tified asPolymersofLowConcern (PLC) asdeveloped
by the Organisation for Economic Co-operation and
Development (OECD). Existing scientific data
demonstrates that, because of their unique set of
properties, such as negligible solubility in water or
high molecular weight, fluoropolymers cannot enter

* Jaime Sales, Regulatory Advisors Chemservice Iberia S.L., Castel-
lón, Spain. Francisco Hernández, Regulatory Advisors Chemser-
vice Iberia S.L., Castellón, Spain. Deepak Kapoor, Gujarat Fluoro-
chemicals GmbH, Regus Centre Watermark, Hamburg, Germany.
Marcel van den Noort, Gujarat Fluorochemicals GmbH, Regus
Centre Watermark, Hamburg, Germany. For correspondence
<j.sales@chemservice-group.com>.
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or accumulate in the human tissue, and they cannot
degrade into other PFAS under intended conditions
of use or under ambient environmental conditions.
Therefore, it is considered that fluoropolymersdonot
pose a significant risk towater quality, humanhealth,
or the environment. Finally, potential indirect situa-
tions that may generate concerns related to PFAS
emissions, such as the need to use fluorinated poly-
merisation aids in the fluoropolymer manufacturing
process, are being addressed by industry, with signif-
icant progressmade over the last years. Furthermore,
the End-of-Life (EOL) phases of applications related
to fluoropolymers are not expected to be of concern.

However, since fluoropolymersmeet theOECDde-
finition of PFAS, they are included in the scope of the
restriction proposal that 5 Competent Authorities
fromMember States of the European Economic Area
have announced on the broad PFAS group of chem-
icals under the REACH Regulation1. Therefore, fluo-
ropolymers could face market restrictions in Europe
if their differentiated properties are not clearly high-
lighted in the restriction proposal. This could even
lead to a ban on the uses of these high value materi-
als in different applications in which they are used.

This paper argues for an exemption of the Fluo-
ropolymer group from the PFAS restriction propos-
al.

II. Societal Importance of
Fluoropolymer Applications

Fluoropolymers are used in a wide variety of highly
critical applications due to their valuable properties,
mainly by industrial actors.2 In the case that the use
of fluoropolymers would be banned in Europe, a
number of critical sectors would be significantly im-
pacted, which could result in severe damage to the
European society. The list below covers just a selec-
tion of examples of industries that could be damaged
because of this.
– Renewable Energy: fluoropolymers are key com-

ponents in solar panels and wind turbines, where
they protect against weather impacts of equip-
ment exposed to e.g., rain and environmental con-
taminants. In photovoltaic cells, fluoropolymers
improve electrical insulation. Furthermore, these
materials are critical and absolutely necessary for
optimal performance of lithium-ion batteries and
hydrogen fuel cells. Without fluoropolymers,

these devices will not work efficiently, and the
goals of the European Green Deal would be seri-
ously compromised.

– Semiconductors: fluoropolymers provide proper-
ties that are essential in this use, such as resistance
toharsh chemicals that need to beused in theman-
ufacturing process while providing an environ-
ment completely free of impurities.No fluoropoly-
mers available will mean that the semiconductor
industry will not be able to produce the high-tech
microchips that allow for thedevelopmentofmod-
ern (and reduced in size yet powerful) devices such
as mobile phones, laptops and many other high-
tech equipment.

– Chemical process industry: due to their un-
matchedproperties in terms of resistance to chem-
ical attack and optimum performance under wide
variations of temperature, fluoropolymers are the
only available set of products on the market that
allow for adequate performance of many chemi-
cal processes.While othermaterials could be used
for handling chemical streams, these would need
continued maintenance and replacement and
what is worse, they would significantly increase
the risk of failure and accidents, leading to higher
probability of operators and the environment be-
ing unexpectedly exposed to highly hazardous
chemicals. Fluoropolymers can be found in all
kinds of tubing and industrial equipment, as well
as joints and gaskets to secure operation and con-
tainment of chemicals.

– Transport: fluoropolymers contribute to both fu-
el efficiency (as key components in combustion
engines) and safety, playing a key role in systems
such as brakes in cars or wing flaps in aircrafts.
They are also the best option available (due to their
high resistance but also high flexibility) to protect
electrical cables in aircrafts, where high reliabili-
ty of such cables, which can be exposed to thermal
as well as chemical pressure, is fundamental.

– Food and water treatment: wherever high purity
is required, fluoropolymers play an irreplaceable
role. These materials are present in water filtra-
tion systems (which avoids the need to use chem-

1 Regulation (EC) No 1907/2006

2 Fluro Council, ‘Understanding FluoroTechnology’ (2017)
<https://fischerpaperproducts.com/wp-content/up-
loads/2017/02/Understanding-Fluorotechnology-FluoroCoun-
cil.pdf> accessed 24 October 2022.
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icals for water treatment) and also in food process-
ing systems to guarantee adequate sanitary condi-
tions and avoid contamination which could other-
wise reach consumers.

– Pharmaceutical and medical devices: medical im-
plants that are intended to be used in the human
body (catheters, implants) due to their biological
compatibility and inertness. Certainly, materials
that are used for this purpose are not toxic for hu-
man health and, due to their high durability, can
last for many years in the body without replace-
ment. Furthermore, the production of medicines
and vaccines by the pharma industry require as
well ultra purity conditions which can only be
achievedwith equipment based on fluoropolymer
materials.

III. Fluoropolymers Inside the Broad
PFAS Group

PFAS are a group of 4,730 different highly fluorinat-
ed synthetic (man-made) substances3, both polymer-
ic and non-polymeric, although other sources in-
crease the number to approximately 9,000 chemi-

cals.4 They are grouped together in accordance with
a common definition based on chemical structure5:
“PFASsaredefinedas fluorinated substances that con-
tain at least one fully fluorinatedmethyl or methylene
carbon atom (without any H/Cl/Br/I atom attached to
it), i.e., with a few noted exceptions, any chemical with
at least a perfluorinatedmethyl group (–CF3) or a per-
fluorinated methylene group (–CF2–) is a PFAS.”

It should be noted that such definition was origi-
nally not intended to be used for regulatory purpos-
es.6 This has been highlighted recently in a publica-
tion by an independent panel of experts on the top-
ic, which generally concluded that all PFAS should
not be grouped together for the purpose of assessing
human health risks, and that the definition of appro-
priate subgroups can only be defined on a case-by-
case manner.7

Due to the large number of chemicals pertaining
to this group, and thewide variability of composition
andproperties, PFAS can be divided in different fam-
ilies. A summary of the structure of the PFAS group
is displayed in Figure 1.8

As seen in Figure 1, fluoropolymers are part of the
PFAS group by definition. However, they are differ-
ent to other PFAS due to their polymeric nature. A
polymer is defined as amolecule of high relativemol-
ecular mass (macromolecule), the structure of which
essentially comprises the multiple repetitions of
units derived from molecules of low relative molec-
ular mass, known as monomers.9 In the case of flu-
oropolymers, this macromolecule is a long chain
(backbone) of thousands of connected carbon atoms
to which fluorine atoms are bound.10 For this reason,
this family of synthetic polymers can be easily dif-
ferentiated from the non-polymeric PFAS, which are
also based on chains of carbon atoms, but which are
much shorter than those of polymers (chain length
between 2 and 13 carbon atoms).

According to thebibliography, outof the4,730 sub-
stances included in the PFAS category,11 only 256 are
commercially relevant.12 In the case of fluoropoly-
mers, only 38 substances are currently available on
the market, out of the 267 compounds that are cur-
rently identified. This means that commercial fluo-
ropolymers only represent 0.8% of the PFAS uni-
verse,but theyrepresent 14.8%of thePFASwithcom-
mercial relevance. This is a good illustration of how
important fluoropolymers are inmodern society, due
to the unique properties of these materials and their
superior performance in many applications.

3 OECD, ‘Toward a new comprehensive global database of per- and
polyfluoroalkyl substances (PFASs)’ (2018) Series on Risk Man-
agement, 39.

4 The National Institute for Occupational Safety and Health
(NIOSH), ‘Per- and polyfluoroalkyl substances (PFAS)’ (2022)
<https://www.cdc.gov/niosh/topics/pfas/default.html> accessed
24 October 2022.

5 OECD, ‘Reconciling Terminology of the Universe of Per- and
Polyfluoroalkyl Substances: Recommendations and Practical
Guidance’ (2021) Series on Risk Management, 61.

6 Ibid.

7 J k Anderson et al, ‘Grouping of PFAS for human health risk
assessment: Findings from an independent panel of experts’
(2022) Regulatory Toxicology and Phamacology, 134.

8 Interstate Technology Regulatory Council (ITRC), ‘Naming Con-
ventions and Physical and Chemical Properties of Per- and Poly-
fluoroalkyl Substances’ (2020) <https://pfas-1.itr-
cweb.org/fact_sheets_page/PFAS_Fact_Sheet_Naming_Conven-
tions_April2020.pdf> accessed 24 October 2022.

9 IUPAC, ‘What are polymers? International Union of Pure and
Applied Chemistry’ (2022) <https://iupac.org/polymer-edu/what-
are-polymers/> accessed 24 July 2022.

10 Plastics Europe, ‘Fluoropolymers vs. Side chain fluorinated
polymers’ (2022) <https://fluoropolymers.plasticseurope.org/appli-
cation/files/3516/3913/1778/Fluorpolymers_vs._side_chain_fluo-
rinated_polymers_final.pdf> accessed 24 July 2022.

11 (n 3).

12 R C Buck et al, ‘Identification and classification of commercially
relevant per‐ and poly‐fluoroalkyl substances (PFAS)’ (2021)
Integrated Environmental Assessment and Management 17,
1045–1055.
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IV. Fluoropolymers are Non-Toxic,
Polymers of Low Concern

Existing scientific data demonstrates that, because
of their unique characteristics such as the negligible
solubility in water or the high molecular weight, flu-
oropolymers cannot enter or accumulate in the hu-
man bloodstream. Therefore, fluoropolymers are do
not pose a significant risk to human health, or the
environment.13 This allows to conclude that fluo-
ropolymers meet the criteria to be identified as PLC.
While the PLC criteria are not completely agreed
worldwide, basic consensus exists around the follow-
ing:14

– High molecular weight, based on the Number-av-
erage molecular weight (Mn): an Mn of ≥1,000 Da
is a generally accepted Mn range for a PLC.

– Content of low molecular weight, oligomeric
species (no common levels accorded among glob-
al regulations).

– Presence (or absence) of specific reactive function-
al groups (RFGs) in the polymer: these are func-
tional groups that are known to be associatedwith
toxicity of polymers and include cationic species
that are known to result in aquatic environmental
toxicity.

– Solubility (in water and other solvents): polymers
with water solubilities <10 mg/L showed general-
ly low health concern.

– Other criteria: stability of the polymer, chemical
class (or polymer class), residual monomer con-
tent and human health hazard classification.

In order to establish if fluoropolymers meet these con-
ditions, research was originally conducted on a set of
4 specific polymers: polytetrafluoroethylene (PTFE),
ethylene- tetrafluoroethylene copolymer (ETFE), tetra-
fluoroethylene-hexafluoropropylene copolymer (FEP),
and tetrafluoroethylene-perfluoroalkyl trifluorovinyl
ethers copolymer (PFA). The evaluation of these fluo-
ropolymers15 shows that they satisfy thewidely accept-
ed assessment criteria to be considered PLCs. All of
them are high molecular weight polymers, stable
againsthydrolysis, light,oxidation,andbiodegradation,
and thermally stable in the range of 150 °C to 260 °C.

13 B J Henry et al, ‘A Critical Review of the Application of Polymer
of Low Concern and Regulatory Criteria to Fluoropolymers’
(2018) 14 Integrated Environmental Assessment and Management
3, 316–334. S H Korzeniowski et al, ‘Critical Review of the
Application of Polymer of Low Concern Regulatory Criteria to
Fluoropolymers II: Fluoroplastics and Fluoroelastomers’ (2022)
Integrated Environmental Assessment and Management.

14 OECD, ‘Data analysis of the identification of correlations between
polymer characteristics and potential for health or ecotoxicologi-
cal concern’ (2009) <http://www.oecd.org/chemicalsafety/risk-
assessment/42081261.pdf> accessed 24 July 2022; Deloitte,
‘Technical assistance related to the review of REACH with regard
to the registration requirements on polymers’ (2015) Final report
prepared for the European Commission (DG ENV), in collabora-
tion with PIEP.

15 (n 13).

Figure 1: Structure of families in the PFAS Group
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Also, they are practically or completely insoluble inwa-
ter and not soluble in octanol. As solubility in octanol
is predictive of lipid solubility, it can be expected that
fluoropolymersdonotdissolve in cellmembrane lipids
to gain access to cellular contents. Because these fluo-
ropolymers cannot enter the cells, they are not capable
of bioaccumulation or bioconcentration in aquatic life.

More recent research has expanded these conclu-
sions to cover 14 additional fluoropolymers.16 The
new data confirms the same conclusions as original-
ly established by Henry et al. in 2018, for the origi-
nal set of 4 fluoropolymers; it is confirmed that all
the fluoropolymers evaluated (covering approxi-
mately 96% of the global fluoropolymer market) ful-
fill the PLC criteria, and can therefore be expected to
be negligibly soluble, not mobile, not bioavailable,
not bioaccumulative, and not toxic.

V. Fluoropolymers are Different From
Other Polymeric PFAS

As discussed in Section II, fluoropolymers can be
clearly differentiated from short-chain or long-chain
non-polymericPFAS.But fluoropolymersarealsodif-
ferent from the other families of polymeric PFAS,
such as SCFPs or PFPEs, on the basis of their nature,
structure, uses, and applications, as well as from the
point of view of safety and expected environmental
impacts.

Attending to the structure of the macromolecules,
the polymeric PFAS can be grouped in the following
three main categories:17

– Fluoropolymers: have a carbonpolymer backbone
with fluorine atoms directly attached to carbon
atoms in the backbone.18

– PFPEs: have a polyether polymer backbone, in
which repeating monomer contains a carbon-oxy-
gen bond, with fluorine atoms directly attached to
carbon atoms in the backbone.

– SCFPs: have a carbon polymer backbone with flu-
orinated side chains directly attached to carbon
atoms in the backbone. In this case, fluorine atoms
are not directly attached to carbon atoms in the
backbone. In the final structure, the fluorinated
side chains are attached to the polymer backbone
by a spacer moiety and a linking group.19

The different groups of polymeric PFAS based on
their structure are displayed in Figure 2 (Wahlström
et al., 2021).

These differences in the structure of the polymer-
ic PFAS have consequences in their properties. Flu-
oropolymers are solid materials known for exhibit-
ing material properties (i.e., intrinsic to the materi-
al), whereas SCFPs, marketed as liquids, greases, or
dispersions in water, have surface properties, which
means that they act in direct contact with products
to which they are applied. This fact has implications
in the downstreamuses of thesematerials. For exam-
ple, fluoropolymers are not used in firefighting
foams, which is a classical application of SCFPs. In
general, while fluoropolymers are used mainly in in-
dustrial applications, such as chemical processing in-
dustries, renewable energy, telecommunications,
electronics and semiconductors, automotive and
aerospace, food and water processing, architecture
and building, and medical devices,20 SCFPs are typ-
ically used in consumer applications, such as surface
protectors to provide water, oil, and stain repellence
to textiles, apparel, leather, carpets, nonwovens, and
paper, and soil release properties.21 In relation to PF-
PEs, while these aremainly used as lubricants in spe-
cific industrial sectors, certain consumer applica-
tions related to surface protection are also relevant.22

Finally, fluoropolymers are substantially different
from the other polymeric PFAS in terms of potential
emissions due to degradation into small PFAS mole-
cules during intended use or under environmental
conditions and, for this reason, they have no envi-
ronmental impact. Fluoropolymers have a high mol-
ecular weight, little to no water solubility and volatil-
ity, therefore they are not expected to degrade to low-

16 (n 12).

17 European Commission, ‘Scientific and technical support for the
development of criteria to identify and group polymers for Regis-
tration/Evaluation under REACH and their impact assessment’
(2020).

18 (n 13).

19 H Fiedler, ‘A critical review of a recommended analytical and
classification approach for organic fluorinated compounds with
an emphasis on per‐ and polyfluoroalkyl substances’ (2020) 17
Integrated Environmental Assessment and Management 2,
331–351.

20 J Glüge J, ‘An overview of the uses of per- and polyfluoroalkyl
substances (PFAS)’ (2020) Environmental Science: Processes &
Impacts 22, 2345; S Banerjee, ‘Poly(fluoroacrylate)s with tunable
surface hydrophobicity via radical copolymerization of 2,2,2-
trifluoroethyl α-fluoroacrylate and 2-(trifluoromethyl)acrylic acid’
(2017) Polymer Chemistry 8, 1978.

21 (n 20) Glüge et al; (n 2).

22 (n 19).
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er molecular weight PFAS.23 Also, they are not ex-
pected to lead to the formation of long-chain PFAS
as a result of degradation.24 PFPEs exhibit a similar
behaviour to fluoropolymers,25 because the repeat-
ing units of the PFPEs contain only 2 or 3 perfluori-
nated carbon atoms per oxygen atom, and their
degradation cannot lead to the formation of long-
chain PFAS.26

However, the linking group in the structure of the
SCFPs can be susceptible to cleavage, depending on
the structure of eachmaterial, resulting in loss of the
fluoroalkyl side chain. Thus, SCFPs can ultimately be
a source of perfluoroalkyl acids (PFAAs), such as
PFOA, PFOS, perfluorobutanoic acid (PFBA), perflu-
orohexane sulfonic acid (PFHxS), or perfluorohexa-
ne carboxylic acid (PFHxA), unless there is stability
data to prove otherwise. This means that, under en-
vironmental conditions, SCFPs can degrade to these
non-polymer PFAS, which are well known due to
their negative effects on the environment.

VI. Use of PFAS as Polymerisation Aids
in the Production of Fluoropolymers

The main concerns that have been typically flagged
in relation to fluoropolymers are not based on these
materials as such, but on the use of other PFAS sub-
stances in the manufacturing process of fluoropoly-
mers.Undercertainconditions, theuseof short-chain
PFAS as polymerisation aids (surfactants) is neces-

sary to achieve the final fluoropolymer substance.
This may result in emissions of PFAS from the fluo-
ropolymermanufacturingprocess. In addition, resid-
uals of these fluorinated surfactants may be carried
over with the final fluoropolymer substance down
the supply chain, which may also result in addition-
al PFAS emissions from fluoropolymer products dur-
ing the life cycle. The production process can also in-
volve the generation of unintended fluorinated
oligomers or lower molecule polymers during the
process.

All the above items of concern have been raised
by researchers (Lohmann et al., 2020) and regulators.
The fluoropolymer industry is committed to address-
ing these issues, and improvements in the fluoropoly-
mer manufacturing process continue to be investi-
gated. Furthermore, the fluoropolymer industry in
Europe, via the Fluoropolymer ProductsGroup (FPG)
of Plastics Europe, recently commissioned a Regula-
tory Management Option Analysis (RMOA) on fluo-
ropolymers. The objective of the RMOA was to eval-
uate the possible Regulatory Management Options
(RMOs) that could be applicable to fluoropolymers,
and to identify the most appropriate one in terms of

23 Ibid; The Danish Environment Protection Agency, ‘Survey of
PFOS, PFOA and other perfluoroalkyl and polyfluoroalkyl sub-
stances’ (2013) Environmental Project No 1475.

24 (n 17).

25 (n 17); (n 19).

26 (n 12).

Figure 2: Types of Polymeric PFAS Based on Their Structure
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different parameters, such as effectiveness and pro-
portionality. As a conclusion of this RMOA (Plastics
Europe, 2022),27 the fluoropolymer industry in Eu-
rope has established a commitment to make efforts
to address the existing concerns related to the use of
fluorinated polymerisation aids (FPAs) in the manu-
facture of fluoropolymers, and to work on minimiz-
ing emissions of low carbon chain fluorinated by-
products.

Several fluoropolymermanufacturershave recent-
ly announced important achievements in the devel-
opment of manufacturing processes that do not re-
quire the use of FPAs.28 These achievements, which
result in technically equivalent fluoropolymer grades
with no presence of unintended fluorinated by-prod-
ucts, are expected to have significant impact in fu-
ture trends of fluoropolymer manufacture, as they
should lead towards a clear reduction of the use of
such fluorinatedsurfactants. In this regard, it isworth
mentioning that, according to IHS andChemical Eco-
nomic Handbook (CEH) reports, it is estimated that
55.2% of fluoropolymer production does not require
the use of FPAs.29 The global production of fluo-
ropolymers is estimated at approximately 320,000
tonnes per year. Table 1 shows information from
sources related to totalvolumeof themainsubstances
in the fluoropolymer family, according to the sources.

With the full implementation of these new
achievements as announced by industry, it is expect-
ed that close to 83% of the global production will not
require the use of short-chain PFAS. It is to be noted
that the threemain fluoropolymersbyvolume (PTFE,

PVDF and FKM) will shortly be manufactured fully
without theuse of FPAs, reachingonlywith this three
fluoropolymers almost 80% of global volume (and
this number is expected to grow, with expected in-
creased volumes for some of those polymers, such as
PVDF in the electric vehicle industry). Still, industry
continues to make efforts on research and develop-
ment to completely remove the use of fluorinated
surfactants fromthemanufacture of fluoropolymers.
While it is difficult to anticipate a date when 100%
production will be possible without the use of FPAs,
key industrial players expect thatwithin 10years they
will be at or very close to that objective.

In parallel to this, it is worth highlighting that in-
dustry has also made significant progress in the de-
velopment of abatement techniques that currently
allow for close to or even above 99% recovery of any
PFAS emissions that could be related to the manu-
facturing process of fluoropolymer.30 Coupled with
the continued efforts to remove FPAs from the man-
ufacturing process, it is expected that the production
(and continued use) of fluoropolymers will be per-
formed under conditions that will not generate any
significant risks to humanhealth or the environment
in terms of exposure to PFAS.

VII. Fluoropolymers Do Not Generate
Significant Concerns During End-
of-Life

An additional reason of concern to regulators and re-
searchers related to fluoropolymers is the EOL stage
of products manufactured with these polymers, due
to uncertainties in the fate of these persistent poly-
mers if landfilled, or to potential generation of addi-
tional PFAS during incineration.

It is relevant to note that, precisely because fluo-
ropolymers are used in specific industrial applica-
tions, the waste phase for many of those sectors of
use is already significantly regulated and therefore
waste containing fluoropolymers will be adequately
managed, in many cases via specific legislation (e.g.,
electronics). In addition to this, it needs to be taken
into account that fluoropolymers have a very long-
life span in their applications of use (in many cases
going above 30 years). This means that the rate of
generation of fluoropolymer waste is significantly
lower compared to other polymers (plastics). Indeed,
based on recent studies that have evaluated available

27 Plastics Europe, ‘Regulatory Management Option Analysis for
Fluoropolymers’ (2022)
<https://fluoropolymers.plasticseurope.org/index.php/fluoropoly-
mers/irreplaceable-uses-1/reports-policy-documents/rmoa> ac-
cessed July 24 2022.

28 Chemours, ‘Chemours Announces Process Innovation with New
Viton™ Fluoroelastomers Advanced Polymer Architecture (APA)
Offering’ (2022) <https://www.chemours.com/en/news-media-
center/all-news/press-releases/2022/chemours-announces-
process-innovation-with-new-viton-fluoroelastomers-advanced-
polymer-architecture> accessed 24 August 2022; Solvay, ‘Produc-
ing new fluoropolymers without fluorosurfactants’ (2022)
<https://www.solvay.com/en/article/eliminating-pfas> accessed
August 24 2022; GFL, ‘Company Announcement’ 2022
<https://www.gfl.co.in/up-
load/pages/ebce5fed9030753d0ee651bf1f48d0a0.pdf> accessed
August 24 2022.

29 IHS Markit, ‘Chemical Economics Handbook’ (2016) <https://ihs-
markit.com/products/fluoropolymers-chemical-economics-hand-
book.html> accessed 24 October 2024.

30 R Dams and K Hintzer, ‘Industrial Aspects of Fluorinated
Oligomers and Polymers, in Fluorinated Polymers’ (2016) Polymer
Chemistry Series Volume 2: Applications, 1-31; (n 28) Chemours.
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data from2020,31 it is anticipated that less than0.01%
by weight of fluoropolymers entered relevant waste
streams in Europe. This is significantly lower to oth-
er plastics that are estimated at about 4.8%. In that
year, the majority of fluoropolymers waste (83.5%)
was either incinerated or thermally destructed.
About 13% of the waste was landfilled, in an opera-
tion that is expected to result in no significant envi-
ronmental concern.

Pilot studies of themost common form of EOL de-
struction, which is municipal incineration, of the
most common fluoropolymer, which is PTFE, found

that the combustion converted the fluorine into con-
trollable hydrogen fluoride gas and that of the 31
PFAS species studied, no fluorine containing prod-
ucts of incomplete combustionwere produced above
background levels.32

31 Conversio, ‘Fluoropolymer waste in Europe 2020 – End-of-life
(EOL) analysis of fluoropolymer applications, products and
associated waste streams’ (2022).

32 K Aleksandrov, ‘Waste incineration of Polytetrafluoroethylene
(PTFE) to evaluate potential formation of per- and Poly-Fluorinat-
ed Alkyl Substances (PFAS) in flue gas’ (2019) Chemosphere 226.

Global production of fluoropolymers and use of FPAs.

Fluoropolymers Volume
(tonnes)

% of total
volume

Use of
FPAs

% volume that does not
require the use of FPAs

% volume that will not
require the use of FPAs

PTFE Total 169,759 53%

PTFE Suspension 84,879.5 26.5% N 26.5% 26.5%

PTFE Emulsion 84,879.5 26.5% Y 26.5%

PVDF (Homopolymer +
Copolymer) 51,248 16% N 16% 16%

FKM 35,000 10.9%

FKM Copolymer 25,000 7.8% N 7.8% 7.8%

FKM Terpolymer 10,000 3.1% Y/N 1.6% 3.1%

FEP 32,030 10% Y

PVF 6,406 2% Y

PFA 3,203 1% Y

ETFE 3,203 1% Y

THV 800 0.3% Y

ECTFE (Copolymer + Ter-
polymer) 2,200 0.3% N 0.3% 0.3%

PCTFE 8,600 2.7% N 2.7% 2.7%

Others 7,851 2.5%

TOTAL 320,300 54.8% 82.9%
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Related to the incineration, in 2021 the National
Institute for Public Health and the Environment of
the Netherlands carried out a literature study to in-
vestigate presence of PFAS in waste incinerator flue
gases.33 It was investigated to what extent and under
what conditions PFAS, including fluoropolymers, are
thermally degradedandwhat kindof incinerationby-
products are formed. In this research, PTFE was
found to be the most stable fluorine-containing poly-
mer. For PTFE, it was concluded that complete ther-
mal decomposition is achieved at a temperature of
about 800°C. It was therefore assumed that other flu-
orine-containingpolymersalso thermallydecompose
completely at a temperature of 800°C. Temperatures
at the pyrolysis front and the combustion front in the
waste-burning bed range from 900 to 1100°C,34which
is well above the temperature of 800°C at which the
complete thermaldecompositionofPTFEisachieved.

Landfills that receive fluoropolymers containing
wastes also effectively contain any fluorinated com-
pounds that might leach from the fluoropolymer
waste through their leachate collection systems. The
European landfill directive defines the different cat-
egories of waste (municipal waste, hazardous waste,
non-hazardouswaste, and inert waste), and it applies
to all landfills, defined as waste disposal sites for the
deposit of waste onto or into land. Typically, fluo-
ropolymer waste is chemically inert. Therefore, flu-
oropolymers disposed in landfills are not expected
to pose any threat to humanhealth and environment.

For certain applications like non-stick frying pans,
industry is working on suitable labelling for proper
collection and recycling of used pans.

VIII. Fluoropolymers Are Used in High
Value Industrial Applications

Fluoropolymers are extremely stable, solid specialty
materials that have unique physicochemical proper-

ties which render them specialty plastics that are vir-
tually chemically inert, non-wetting, non-stick, and
highly resistant to temperature variability, fire, and
weather, and exhibit low flammability. They also dis-
play features such as low coefficient of friction, di-
electric strength, and flexibility. The exceptionally
strength of the carbon-fluoride bond in fluoropoly-
mers generates these high value properties.35

These properties, and particularly the joint com-
bination of all of them in single products,make them
irreplaceable inmanyapplications, and it is common-
ly accepted that their unique set of properties cannot
be matched by alternative materials, particularly in
the wide range of operability they offer. In fact, flu-
oropolymers are frequently the high-cost option in
many industries, being the material of choice only
when other products are known to fail to provide the
required combination of properties for the desired
application.

The industrial sectors inwhich fluoropolymers are
typically used are chemical processing industries,
transport (e.g., automotive, aerospace), electronics
(semiconductors, data transmission cables, electrical
cables), food and water processing, pharmaceutical,
medical devices, or construction.36 In most of these
applications, fluoropolymers are used when the ma-
terial of choice needs to withstand very harsh condi-
tions in relation to e.g., chemical environment, very
high or very low temperatures (sometimes involving
wide temperaturevariations), usually combinedwith
other required properties such as high flexibility, bar-
rier properties, biocompatibility, electric properties,
or flame retardancy, to name a few.

Frequently the value that fluoropolymers provide
to these applications are strongly related to critical
areas such as:
– Safety of human health or the environment, pro-

viding safe equipment required to handle harsh
chemicals inmany industries thus avoiding releas-
es of hazardous materials (chemical industries,
food processing, pharmaceuticals), or providing
protection to a wide range of systems (data trans-
mission, electric cables in automobiles or aircrafts,
protecting passengers from failure events.

– Clean water, providing efficient filtration systems
for water treatment and replacing outdated and
environmentally aggressive processes.

– Green energy production, playing a key role in the
efficient development of lithium-ion batteries or
hydrogen fuel cells.

33 Rijksinstituut voor Volksgezondheid en Milieu, ‘Per- and polyfluo-
rinated substances in waste incinerator flue gases’ (2021).

34 A Asthana et al, ‘A 2-D mathematical model of on-grate munici-
pal solid waste combustion’ (2006) Sohn International Sympo-
sium Advanced Processing of Metals and Materials; A Asthana et
al, ‘A 2-D mathematical model of on-grate municipal solid waste
combustion’ (2006) Sohn International Symposium Advanced
Processing of Metals and Materials.

35 (n 20).

36 (n 2).
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– Semiconductors, where the use of fluoropolymers
is irreplaceable for the purpose of ensuring the
technology that is currently required to produce
modern reduced electronic devices.

It is worth noting that inmany cases, fluoropolymers
were the innovative solution that was introduced to
solve previous issues in terms of safety or perfor-
mance. For example, fluoropolymer-based gaskets
were implemented in the chlor/alkali process years
ago, and they are still considered the Best Available
Technology to replace asbestos gaskets due to obvi-
ous health concerns related to carcinogenicity poten-
tial of this material).37 Furthermore, it is relevant to
highlight that in some applications, products could
still be manufactured without fluoropolymers, but
not at the level of technological development that
modern society demands. This is the case of semi-
conductors, which could indeed be manufactured if
fluoropolymers were not available, but under techni-
cal conditions dating backmany years, impacting for
example on the size of microchips. This would make
it factually impossible to produce modern gadgets
(e.g., laptops, mobile phones) at sizes that are typical
inmodern society. In summary, in the absence of flu-
oropolymers, many EU industrial sectors would face
a technological leap backwards of 50+ years, which
would force Europe to lose its technological indepen-
dence in front of other regions.

According to thebibliography, outof the4,730 sub-
stances included in the PFAS category,38 only 256 are
commercially relevant.39 In the case of fluoropoly-
mers, only 38 substances are currently available on
the market, out of the 267 compounds that are cur-
rently identified. This means that commercial fluo-
ropolymers only represent 0.8% of the PFAS uni-
verse,but theyrepresent 14.8%of thePFASwithcom-
mercial relevance. This is a good illustration of how
important fluoropolymers are inmodern society, due
to the unique properties of these materials and their
superior performance in many applications.

IX. Conclusions

Fluoropolymers are part of the PFAS group byOECD
definition. For this reason, fluoropolymers are in-
cluded in the scope of the restriction proposal that is
being developed in the European Economic Area.
However, because of their different chemical struc-

ture and properties, they need to be considered as a
separate family within the broad PFAS group, clear-
ly distinct not only from the non-polymeric PFAS,
but also from the other polymeric PFAS. These dif-
ferences are relevant not only in terms of grouping
but more importantly also in relation to the risk for
human health and the environment that will be de-
rived from their manufacture and use.

The main differences between fluoropolymers
and the other members of the large PFAS group of
chemicals are the following:
– Structural differences, which render them a

unique and clearly differentiated family of chem-
icalswithin the broad PFAS group, both fromnon-
polymeric as well as from other polymeric PFAS.

– Safety and environmental considerations, since
they meet the PLC conditions, due to their high
molecular weight and negligible solubility in dif-
ferent fluids, and are thus not toxic, not bioavail-
able, not bioaccumulative, not mobile, and have
insignificant human health or environmental im-
pacts.

– Limited expected potential to degrade into small
PFASmolecules during the intended use or under
ambient conditions in the natural environment.

– Unique combination of properties, frequently re-
lated to theenhancementof safetyofworkers, pop-
ulation and the environment, as well as to the de-
velopment of green energy solutions and high
technological applications. Thismakes fluoropoly-
mers extremely valuable and irreplaceable in ex-
tremely demanding uses in a wide variety of in-
dustrial sectors.

In parallel, industry has placed significant efforts to
address the concerns that have been raised on fluo-
ropolymers, related to the use of other PFAS as poly-
merisation aids in the manufacturing process that
may result in emissions through the life cycle. Rele-
vant achievements on this topic have been an-
nounced over the last months from different suppli-
ers, aswell as on the improvement of abatement tech-
niques to control emissions.

37 Joint Research Centre, ‘Best Available Techniques (BAT) Reference
Document for the Production of Chlor-alkali’ (2014) <https://pub-
lications.jrc.ec.europa.eu/repository/handle/JRC91156> accessed
24 August 2022.

38 (n 3).

39 (n 12).
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The value that fluoropolymers provide to down-
stream applications is strongly related to critical ar-
eas such as:
– Safety of human health or the environment, pro-

viding safe equipment required to handle harsh
chemicals inmany industries thus avoiding releas-
es of hazardous materials (chemical industries,
food processing, pharmaceuticals), or providing
protection to a wide range of systems (data trans-
mission, electric cables in automobiles or aircrafts,
protecting passengers from failure events.

– Clean water, providing efficient filtration systems
for water treatment and replacing outdated and
environmentally aggressive processes.

– Green energy production, playing a key role in the
efficient development of lithium-ion batteries or
hydrogen fuel cells.

– Semiconductors, where the use of fluoropolymers
is irreplaceable for the purpose of ensuring the

technology that is currently required to produce
modern reduced electronic devices.

Based on all the data available, including recent po-
sitions expressed by different experts on the topic,
it appears evident that fluoropolymers should not be
grouped with other PFAS for risk assessment or reg-
ulatory purposes. If fluoropolymers are to be includ-
ed in the upcoming PFAS restriction under the
REACHRegulation, themost reasonable and propor-
tionate decision would be to include a broad deroga-
tion to ensure continueduse of these highly valuable,
PLCmaterials. Suchderogation could be conditioned
to the continued replacement of fluorinated poly-
merization aids from the manufacturing process of
fluoropolymers, which is ultimately the only reason
for concern that could be justified for these chemi-
cals, and not the intrinsic properties of fluoropoly-
mers.
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The Korean SSIC List (Substances Subject to Intensive Control) –
Counterpart to the EU REACH Candidate List?

Jae-Seong Choi, Yu-Jeong Choi and Sol-Ah Song*

I. Introduction

In 2018, the Minister of Environment of Korea
(“MoE”) designated 672 chemical substances as
SSIC1 (Substance Subject to Intensive Control) un-
der the Korea-REACH regulation. In this, MoE re-
ferred to the global inventories including the
REACH candidate list, CMR2, EDC3, PBT4 and
vPvB5. However, the hazard classification as STOT
RE Cat 1 is one of the main differences. For an effi-
cient initiation of inventory management, MoE di-
vided the SSIC inventory into 2 annexes of sub-
stance lists and granted different a deadline for no-
tifying consumer products containing SSIC listed
substances.

In January2022,MoEannouncedanupdatedSSIC
list which consolidates the listed chemicals into
groups based on the similarities of molecular struc-
ture and functional group of chemicals. Moreover,
162 new groups are added while 4 substances are
delisted since these are already regulated as prohib-
ited chemicals. Consequently, 699 groups of sub-
stances are consolidated into the updated SSIC list
that is going to be officialized in 1st half of 2022. The
grace-period given to the newly listed chemicals al-
lows notifiers to be prepared by 2024.

The SSIC list has itself a lot in common with the
EU REACH candidate list, therefore this report pro-
vides overviewof SSIC and comparisonwith the can-
didate list of SVHC6 in EU.

II. SSIC in K-REACH

1. Notification

SSIC contained in consumer product have to be no-
tified to local MoE before going to market if it meets
following conditions:

a. The substance is present in products produced
and/or imported above a concentration of 0.1%
(w/w); And

b. The total amount of the substance present in all
products produced and/or imported, which con-
tain more than 0.1% (w/w) of the substance, ex-
ceeds 1 tonne per year for the producer/importer

The terminology of ‘product’ under K-REACH is de-
fined as anyobject usedby consumers, or component
and accessories thereof and which is used in daily
life. Moreover, products that may potentially expose
consumers and/or the environment are also includ-
ed in the definition of a product. Nevertheless, chem-
ical products used at industrial sites as raw materi-
als (e.g., intermediates) for production activities are
not considered as consumer product. Figure 1 shows
an example of defining notification obligation. The
exclusion conditions from the notification are as fol-
lowing:
a. SSIC is not exposed to humans or environment

under the conventional usage of its consumer
product; Or

b. SSIC is registered or notified under the K-REACH
with its relevant use; Or

* Jae-Seong Choi is Director of Chemservice Asia. For Correspon-
dence: <js.choi@chemservice-asia.com>. Yu-Jeong Choi is
Project Manager of Chemservice Asia. For Correspondence:
<yj.choi@chemservice-asia.com>. Sol-Ah Song is Project Manag-
er of Chemserivce Asia. For Correspondence: <sa.song@chemser-
vice-asia.com>.

1 SSIC (Substance Subject to Intensive Control), also referred to as
'Priority Management Substance'.

2 Carcinogenic, Mutagenic or toxic for reproduction.

3 Endocrine Disrupting Chemicals.

4 Persistent, Bioaccumulative and Toxic.

5 Very Persistent, Very Bioaccumulative.

6 Substances of Very High Concern.
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c. SSIC is exempted from the K-REACH registration
(i.e. export only, R&D purpose only, etc.)

2. Supply-chain Communication

In case of supplying chemical products notified as
SSIC, relevant product safety information should be
communicated within the supply chain. Therefore,
Korean importers may request SDS or Letter of Con-
firmation, etc. which can confirm the existence of
SSIC in products so as to comply with SSIC relevant
obligations under K-REACH. Consequently, the
chemical exporter outside of Korea may need to pro-
vide substance identity information upon request
from Korean customers.

3. Escalation to Authorization Candidate
List

In 2022, MoE proposed 10 candidate substances for
the first authorization among the SSIC list. That
means SSIC listed chemicals are not always the can-
didate list for authorization. Authorization regime is
about to be established in Korea; therefore global in-
dustry may want to be prepared for the further up-
dates on the candidate lists for their chemicals. Pub-

lic consultation period is given before the designa-
tion as authorization, but a routine from SSIC to can-
didate, then to authorization is not fixed yet.

K-REACH regulation states that SSIC and other
chemical substances have equivalent concerns are
considered for selecting the authorization candidate
list. It is observed from the first candidate list that
substances listed as SSIC and widely used by con-
sumer are the first target to be the candidates for au-
thorization.

4. Obstacle to Polymer of Low Concern
(PLC) exemption

Polymer substances are subject to the registration
obligation in K-REACH by itself, unlikely in REACH
wheremonomers are registered instead of polymer in
themarket. Frequently, polymers are not as hazardous
as the other chemicals, therefore toxicological / eco-
toxicological testscanbe lessmeaningful.Consequent-
ly, many countries and governments who requires
polymer registration/notification open chances to ex-
empt from its obligation only for the polymers meet-
ing certain criteria. InK-REACHaswell, polymers can
be exempted as Polymer of Low Concern (PLC) when
it meets the verification criteria which mainly relates
to molecular weights and monomer information.

Therefore, it is always important to clarify thepres-
ence of SSIC as residual monomer in polymer prod-
ucts especially during the polymer exemption prepa-
ration in K-REACH. If number average molecular
weight (Mn) is less than 10,000 Da, containing SSIC
0.1% w/w or more will disable the exemption appli-
cation. That would trigger new toxicological / ecotox-
icological studies for each registration of polymers
while there have beennotmany studies generated for
polymersunderother regulations (i.e.,REACHinEU).

III. Comparison with SVHC (Substances
of Very High Concern) in EU-REACH

1. Identification

Substanceswith the followinghazardpropertiesmay
be identified as SVHCs under EU-REACH.
• Substances meeting the criteria for classification

as carcinogenic, mutagenic or reprotoxic (CMR)
category 1A or 1B; Or

Changes from SSIC list update in 2022

Before update After update

Listed sub-
stances

672 substances
(Annex 1: 204 / An-

nex 2: 468)

699 Groups

Inclusion of
hydrous/an-
hydrous
forms

Not applied Included

Identifica-
tion criteria

CMR
EDCs

PBT & vPvB
STOT RE Cat 1

Enforcement
date

Annex 1 – from July
2019

Annex 2 – from Ju-
ly 2021

Newly added –
from January 2024
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• Persistent, bioaccumulative and toxic (PBT) sub-
stances or very persistent and very bioaccumula-
tive (vPvB) substances; Or

• Substances on a case-by-case basis, that cause an
equivalent level of concern over human health or
the environment as CMRor PBT/vPvB substances,
e.g., endocrine disruptors.

In addition to the SVHC criteria, K-REACH stipulate
to identify substances of which meeting the criteria
as follows.
• Substances meeting the criteria for classification

as Specific Target Organ Toxicity – Repeated ex-
posure (STOT-RE) Category 1

• It is alsomentioned that respiration sensitizermay
correspond to the substances which cause an

equivalent level of concern as all beforementioned
hazards.

2. Obligations

Related to obligations in EU when a substance is in-
cluded in the SVHC list, they can be categorized in
two blocks:

a. Substances in Articles

• Suppliers of articles which contain substances on
the Candidate List in a concentration above 0.1%
w/w have to provide sufficient information to al-
low safe use of the article to their customers. The

Figure 1. Example how to define SSIC notification obligation (Source: MoE guidance, 2019)
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information should also be provided to consumer,
within 45 days of the receipt of the request.

• Notification to ECHA Producers or importers of
articles which contain substances on the Candi-
date list, if the substance is present in those arti-
cles in quantities totalling over one tonne per pro-
ducer or importer per year and if the substance is
present in those articles above a concentration of
0.1% w/w. The notifications have to be submitted
no later than 6 months after the inclusion in the
Candidate List. Exemption from this obligation is
possible on the basis of the substance already reg-
istered for that use or exposure can be excluded.

b. Substances on their own and in mixtures

• EU suppliers of substances on the Candidate List
(supplied either on their own or inmixtures) have
toprovide their customerswith a safety data sheet.
Section 15 needs to indicate the SVHC status of
the substance; for mixtures that do not meet the
criteria for classification, an SDS must be provid-
ed upon request of the customer if the content of
the SVHC is ≥ 0.1% w/w.

In comparison with EU-REACH, the obligations on
SSIC looks simple due to following reasons.
• Produceror importerof consumerproducts (which

cover both articles andmixture products) that con-
tain substances on the SSIC list should notify au-
thority if a SSIC is present in those articles in quan-
tities totalling over one tonne per producer or im-
porter per year and if the SSIC is present in those
products above a concentration of 0.1% w/w. Ex-
emptions canapply to thenotificationof substance
in products are very similar to those of SVHC.

• Communication obligation along the supply chain
onlyapplies toSSIC includedproductswhichcom-
plied with SSIC notification. The information
should be provided in the form of Annex 32 (Safe-
ty information on substance in product) in accor-
dance with the K-REACH Enforcement Rule. Sup-
pliers should provide the information to con-
sumer, within 45 days of the receipt of the request.

3. Substances in the Lists

• The number of listed substances are different to
each other. There are 699 SSICs designated, far
more than the SVHC candidate list at 224.

• It can be expected that most of SVHC candidate
listed chemicals are included in SSIC list due to
the similar designation criteria. As a result of com-
paring each substance in two lists, It is confirmed
that there are intersections but also exist non-com-
mon list of substances.The 190kindsof substances
(based on grouping in SVHC) are common with
each other list.

The reason of the differences between 2 inventories
is the data base each authority refers to for identify-
ing substance’s hazard and risk which should not be
the same. In addition, the types of chemicals distrib-
uted, their amount, use, and exposure details in each
country should vary. Unless a substance is supplied
within South Korea, no matter how harmful it is,
there is no need to regulate the substance by K-
REACH SSIC listing. Even if a chemical is circulated
within South Korea, if it is identified that the chem-
ical is not exposed to general consumers, and already
well managed for its risk, further strict regulations
do not need to be applied. In fact, MoE advised that
there exist differences between SVHC and SSIC, and
they intend to do monitor volumes, application, etc.

1st candidate list for Authorization under K-REACH

Chemical Name CAS No.

Benzo[def]chrysene (Benzo[a]pyrene) 50-32-8

Benz[a]anthracene 56-55-3

Formamide 75-12-7

p-(1,1-dimethylpropyl)phenol 80-46-6

Tris(2-chloroethyl) phosphate 115-96-8

Sodium peroxoborate 7632-04-4

Perboric acid, sodium salt 11138-47-9

Sodium Tetraborate, Pentahydrate 12179-04-3

2-ethylhexyl 10-ethyl-4,4-dioctyl-7-
oxo-8-oxa-3,5-dithia-4-stannatetrade-
canoate (DOTE)

15571-58-1

Trixylyl phosphate 25155-23-1
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of SSIC related to consumer products through the
designation of many of SSIC, which cannot be said
that all of these SSICs are likely to be designated as
authorization list.

IV. Conclusion

As one ofREACH-like regulation, K-REACHhas been
referring SVHC candidate list a lot to establish the
SSIC inventory. Inventory designation criteria and
procedural similarity make the two inventory very

similar. However, larger scale of inventory due to the
inclusion of STOT classification into SSIC identifica-
tion reflects Korean authority’s enthusiasm of adopt-
ing reliable global inventories andassessment results
from other jurisdictions. Although, global trends
such as potential momentum of replacing the autho-
rization regime into restriction have not been ade-
quately considered by theKorean government. Since
the updated SSIC list is the fundamental of autho-
rization candidates in Korea, global industries can be
recommended to share experiences from authoriza-
tion regime with MoE.

Figure 2. Comparison of the number of groups in SSIC/SVHC list, updated June 2022 (Source: Chemservice,
2022)
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Status of India-REACH Implementation

Gagan Kumar*

I. Overview

The chemicals industry in India is highly diversified,
covering more than 80,000 commercial products. It
can be broadly classified into bulk chemicals, special-
ty chemicals, agrochemicals, Petrochemicals and
Polymers and Fertilizers. India is also a global dye
supplier, accounting for approximately 16% of the
world production of dyestuff and dye intermediates.
The current market size of the chemicals and petro-
chemicals sector in India is worth $178 billion and is
expected to double in size to $300 billion by 2025. De-
mand for chemical products is expected to grow at
approximately 9% per year during 2020-25. The In-
dian chemical industry employs more than 2 million
people. India ranks 6th largest in the World and 4th

largest in Asia for chemicals sales, is the third-largest
consumer of polymers in the world and is fourth-
largest producer of agrochemicals in the world.

India is a signatory to international conventions
and treaties1 and has created local regulations to en-
force them and has also develop knowledge in the
area of safety.

To improve the quality of chemicals, petrochemi-
cals and trade intelligence, the Department of Chem-
icals and Petrochemicals in India has brought around

55 chemicals under mandatory BIS (Bureau of Indi-
an Standards) license requirements pursuant to the
BIS Act of 20162. The BIS (Conformity Assessment)
Regulations of 20183 introduced various quality con-
trol orders (QCOs). The government will add more
chemicals and the list is expected to grow to some
100s in the near future. Once on the list you are re-
quired to obtain a BIS license and introduce ISImark
labels on your product before importing them into
Indiawithin 180 days. Foreignmanufacturers of such
chemicals are required to appoint an authorized In-
dia Representation to submit their applications for
an IndiaBIS license and itsmaintenanceupon expiry.

Recently, authorities proposed an Action Plan on
the Implementation of a Circular Economy in Toxi-
cs and Hazardous Industrial Wastes covering chem-
icals and environment chapters to contribute to the
action plan.

TheMinistry of Labour and Employment Govern-
ment of India has recently introduced The Occupa-
tional Safety, Health and Working Conditions Code,
20204. The Code consolidates 13 existing Acts regu-
lating health, safety, and working conditions. These
include the Factories Act 19485, the Mines Act 19526

and the Contract Labour (Regulation and Abolition)
Act 19707. The code will apply to establishments em-
ploying at least 10 workers. However, certain provi-
sions of the Code, such as health and working condi-
tions, apply to all employees. One of the duties of the
employer is to provide a workplace that is free from
hazards and additional duties include the provision
of a risk-free work environment and instructing em-
ployees on safety protocols. 

Currently, India’s chemicals industry is de-li-
censed, except for few hazardous chemicals which
aregovernedby theexisting regulatory environment.

During the twelfth 5-year plan (2012-2017), sever-
al initiatives were proposed to boost the growth of
the Indian chemical industry including a plan to ex-
pedite the consolidation of multiple legislations gov-
erning the chemical industry into one Integrated
Chemical Legislation by the government. This regu-
lation shall act like EU REACH, the objective of In-
dia’s REACH-like law is to ensure a high level of pro-
tection for human health and the environment as

* Gagan Kumar is Managing Director of REACHLaw India Private
Limited; Email: <gagan.kumar@reachlaw.fi>

1 The Chemical Weapons Convention (CWC), Rotterdam conven-
tion on PIC (priority informed consent procedures), Stockholm
Convention on POPs (persistent organic pollutants), SCOMET
(special chemicals, organisms, materials, equipment and tech-
nologies) for dual-use concept.

2 See, <https://www.bis.gov.in/wp-content/uploads/2020/12/BIS-
Act-2016.pdf> accessed 24 October 2022.

3 See, <https://www.bis.gov.in/wp-content/up-
loads/2019/03/BIS_CA_12032019.pdf> accessed 24 October
2022.

4 See, <https://labour.gov.in/sites/default/files/OSH_Gazette.pdf>
accessed 24 October 2022.

5 See, <https://labour.gov.in/sites/default/files/Facto-
ries_Act_1948.pdf?msclkid=4bc36633cf7a11eca45dca5b9283ed
dc> accessed 24 October 2022.

6 See, <https://www.indiacode.nic.in/bit-
stream/123456789/2168/3/A1952-35.pdf?msclkid=664d4e51cf7
a11ecb6480d29a4bd4ecb> accessed 24 October 2022

7 See, <https://labour.gov.in/sites/default/files/TheContract-
Labour1970.pdf?msclkid=96356ef8cf7a11ec93f1a3f5adc4803e>
accessed 24 October 2022.
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well as providing safety procedures for the manufac-
ture, handling and import of hazardous chemicals -
and preparedness and management of chemical ac-
cidents related to hazardous chemicals.

II. Background

India circulated the fifth draft of its REACH-like
chemicals law termed the ‘Chemical (Management
and Safety) (CMS) Rules 20XX (a.k.a. India REACH)
in August 2020.’

Once entered into force it then shall supersede the
Manufacture, Storage and Import of Hazardous
Chemicals (MSIHC) Rules 19898 and Chemical Acci-
dents, Emergency Planning, Preparedness and Re-
sponse (CAEPPR) Rules 1996, 9and will regulate
chemicals currently in use and those transported in-
to, or manufactured in, India.

The new law will cover notification, registration,
restriction, andprohibitionof chemicals aswell asUN
GHS v.8 Safety Data Sheet (SDS), labelling and pack-
aging requirements related to the use of substances,
including those inmixtures and articles, and interme-
diates placed, or intended to be placed, on themarket
in the country in quantities above one tonne/year.

The exemption applies to the following:
• radioactive substances;
• substances under customs supervision, not being

placed on the market in India;
• substances stored in customs-free zones with the

aim of re-exporting;
• wastes, as defined in the Hazardous Waste Man-

agement Rules 2016;
• substances used for the purposes of defence;
• substances used as food for human beings or ani-

mals, including nutrition; and
– substances set out in Schedule IV (includes 15 en-

tries covering both substances listed with CAS
number as well as exemptions based on criteria).

III. About India REACH

1. What is India REACH?

India-REACH is India’s chemical regulation current-
ly in draft stage known as “Draft Chemicals (Manage-
ment and Safety) Rules” or CMS Rules a.k.a. India
REACH.

It will control the safe use of chemicals in India
along the lines of EU REACH principles of no data,
no market and achieve similar objectives including
safety and accident preparedness from existing reg-
ulation on hazardous chemicals.

2. Who Needs To comply?

Under these rules, Indian manufacturers, Indian im-
porters alongwithAuthorisedRepresentatives (ARs)
appointed by foreign entities covering both manu-
facturers and traders are required to comply. In ad-
dition to these requirements, local companies must
also comply with hazardous chemicals management
requirements.

3. What Are The Main Requirements and
How Much Do They Cost?

The main requirements under India REACH pertain
to notification of annual reporting, registration, safe-
tydataSheets/labellingandhazardouschemical com-
pliance.10

a. Notification (remains the main requirement
under India REACH)

All Indian manufacturers or Indian importers or au-
thorised representatives of foreignentities shall submit
a notification to the authority of all existing substances
placed in quantities greater than 1 tonne per annum.

After the expiry of the Initial Notification Period,
all New Substances must be Notified at least 60 days
prior to the date on which they are Placed in Indian
Territory in quantitiesmore than 1 tonne per annum.

Notification dossier demands information on de-
tails of Notifier, identity of the Substance (this also

8 See, <https://moef.gov.in/en/manufacture-storage-and-import-of-
hazardous-chemical-
rules-1989/?msclkid=e3ef8fc8cf7a11ec92b7abb7f97f292e> ac-
cessed 24 October 2022.

9 See, <https://dste.py.gov.in/ppcc/pdf/act/THE%20CHEMI-
CAL%20ACCIDEN-
TS%20RULES-1996.pdf?msclkid=ff96ed4fcf7a11ec92b5c03eb77
42044> accessed 24 October 2022.

10 See Figure 1 for draft regulation structure and figure 2 for Scope,
Requirements and Timelines.
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includes reportingof spectral data),Uses, hazard clas-
sification, details of top 3 Downstream users (DU)
and actual annual quantities in MT.

All notified substances shall undergo Annual Re-
porting requirements no later than 60 days after the
end of each calendar year. Additionally, any changes
or additions to the information submitted at the time
of Notificationmust be updated. You also need to up-
date your SDS according to UN GHS v8 to be includ-
ed in the notification dossier.

An Authority fee between 300 to 7000 EUROS per
substance per legal entity is applicable for notifica-
tion submission. It varies with tonnage band. In ad-
dition, you need to consider spectral data charges,
SDS update charges and consultant fees.

Notification is like a co-registration dossier in EU
REACH, if you exclude the data sharing process but
include C&L, DU information and SDS along with
yearly reporting requirements.

b. Registration

It is important to note that not all notified substances
require registration. All Manufacturers, Importers
and Authorised Representatives that have Placed or
are intending toPlace in IndianTerritory aSubstance
listed as Priority Substance in Schedule II in quanti-
ties greater than 1 tonne per annum must register
such substance within one and half years from the
date of inclusion of the substance in Schedule II. Cur-
rently, there are 750 chemicals on the Schedule II list
which is expected to grow following the evaluation
of notified substances.

Registration below 1tpa may also be required and
list of such substances may also be published in
Schedule II.

Substances used above 10 tonnes per annum shall
perform a Chemical Safety Assessment and submit
a Chemical Safety Report.

A priority substance means:
• any Substance falls under any of the following

Hazard Classifications of UN GHS Rev. 8
– Carcinogenicity and/or Germ Cell Muta-

genicity and/orReproductiveToxicity (CMR)
and categorised as Category 1 or 2, or

– Specific Target Organ Toxicity (Repeated Ex-
posure or Single Exposure) Category 1 or 2;
or

• any Substance which fulfils the criteria of Per-
sistent, Bio-accumulative and Toxic (PBT) or

very Persistent or very Bio-accumulative
(vPvB); or

• any Substance listed in Schedule II (Note: these
substances only qualify for registration);

An Authority fee between 400 to 10 000 EUROS
per substance per legal entity is applicable for regis-
tration submission. It varieswith tonnage band, joint
or individual submission. In addition to authority
charges, you need to consider testing or data access
fees and consultant fees.

c. Hazardous Chemical Compliance

The draft regulation also covers the import of prior-
ity substances or hazardous chemicals into India. For
companies handling hazardous chemicals in India at
their factories and supplies, the following require-
ments apply:

• Transport of hazardous chemicals.
• Submission of Information relating to Industri-

al Activity.
• Site safety report (simplified/standard), revi-

sion, and its updates.
• Safety audit report, revision, and its updates.
• Import of Priority Substances or Hazardous

Chemicals.
• Preparation of on-site emergency plan.
• Support in the preparation of off-site emer-

gency plan.
• Notification of chemical accidents.
• Information to be given to persons liable to be

affected by a Major Chemical Accident.
• Safety Data Sheet: All Notifiers of a Substance

or an Intermediate listed inSchedule II or aHaz-
ardous Chemical & manufacturer of articles
where a Substance or an Intermediate listed is
in.

• Schedule II is present in such Article above a
concentration of 1.0 % weight by weight (w/w)
are required to maintain and submit an up-to-
date Safety Data Sheet in accordance with UN
GHS v8 and share such Safety Data Sheet with
the Downstream User of the Substance.

4. Structure and Duties of Authorities
Involved

To implement India REACH, a National Chemical
Authority – NCA – has been set up which consists
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of the SteeringCommittee, the Scientific Committee,
Risk Assessment Committee, and the Chemical Reg-
ulatory Division (CRD also known as ‘division’). Fig-
ure 3 explains the structure of authorities w.r.t. re-
quirements.

Wherein, the Steering Committee shall oversee
technical and administrative matters, prepare, and
publish an annual report regarding the activities of
the Division, and approve an annual budget for the
functioning of the division. The committee shall
meet at least once every 90 days.

Both the Scientific and Risk Assessment Com-
mittee will access quality of information submitted
by applicants.

The Chemical Regulatory Division called as CRD
or ‘division’ is Petroleum and Explosives Safety Or-
ganisation (PESO) shall discharge the duties of the
secretariat of the NCA and shall carry out all func-
tions as required under these draft Rules. PESO is al-
ready in existence since 1898 and currently imple-
ments various regulations as listed under figure 4.
The division consists of total 8 units as;

Figure 1: Draft regulation structure

Figure 2: Scope, Requirements and Timelines
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• Chemistry Unit
• Toxicology Unit
• Chemical Safety & Accidents Unit
• Packaging & Labelling Unit
• Techno-legal Unit
• Priority Substance Unit
• Information Technology Unit
• Socio-economic Unit

For hazardous chemicals, various existing author-
ities are involved in the implementation and enforce-
ment (see table 1).

5. Use of Data Submitted in REACH or
REACH Like Regulations in Other
Countries

You are required to generate data on your substances
for notification & registration purposes under India
REACH and use them for evaluation purposes later
upon submission of the dossiers.

For registration, the registrants shall comply with
the testing methodology laid down in the Organiza-
tion for Economic Co-operation and Development
(OECD) guidelines for the testing of Chemicals. The

tests must be carried out in NABL (National Accred-
itation Board for Testing and Calibration Laborato-
ries)11 accredited or GLP-certified laboratories.

To avoid repeated testing, the existing test data
must be considered prior to requiring new testing.
All efforts should be made to derive the required da-
tausingalternativemethodsrecommendedbyOECD.

It is allowed to use previously submitted data if it
meets the quality to fulfill the data requirement of
your dossiers.

IV. Conclusion

The above information is correct as of the 24th Au-
gust 2020. The sector continues to seek clarity and
has proposed to include additional information
mainly to cover requirements of polymers and data
for each tonnage band for the registration of priori-
ty substances, fees, etc.

If you are one of the actors who needs to comply
with India REACH requirement then the first step is
to work on your substance inventory for each legal
entity, check the information available in-house w.r.t
data requirements, understand if you require any
testing or access to data, review your existing safety
data sheets if this requires revision according to UN
GHS v.8.11 See, <https://nabl-india.org/> accessed 24 October 2022.

Figure 3: Explains the Structure of Authorities w.r.t. Requirements
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If you are a downstream user in India, you are re-
quired to purchase only India REACH compliantma-

terials from your suppliers as most of the require-
ments fall within 18months of regulation coming in-

Figure 4: Various regulations under PESO

Table 1: Hazardous chemicals authorities

Authorities Duties

Chief Inspector of dock safety appointed under the Dock Workers
(Safety, Health and Welfare) Act, 1986 --fnref:12--within the dock

Approval and notification of industrial activities and
site safety report

area. Safety audit report
Chief inspector of mines appointed under the Mines Act, 1952 Issuance of improvement notice
within the mine area. Notification of chemical accidents
Atomic Energy Regulatory Board appointed under the Atomic Acceptance of on-site emergency plans
Energy Act, 1962--fnref:13--.
Chief safety officer appointed with concurrence of the Division for

Preparation of off-site emergency plans
Analysis of a major accident

any Industrial Pocket notified under any central or state legislation.
Chairman Central Board of Indirect Taxes & Customs (CBIC) for
Customs Warehouses.
Chief inspector of factories appointed under the Factories Act, 1948
for areas for not covered under I to V.

Chief inspector of dock safety appointed under the Dock Workers
(Safety, Health and Welfare) Act, 1986

Import of priority substances or hazardous chemicals

Chief controller of explosives appointment under the Explosive Act,
1884--fnref:14--.

Remaining industrial installations and isolated stor-
ages dealing, all pipelines including inter-state
pipelines dealing with hazardous chemicals

State pollution control boards Transport of hazardous chemicals
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to force. The Indian REACH regulation currently in
the draft stage is expected to be delayed whereas the

extent of the delay is not known by the time this ar-
ticle is out for publication.

Table 2: Compares India’s REACH-like regulation with EU REACH, Turkey KKDIK, and Korea’s REACH

Requirement EU REACH Draft India REACH Turkey KKDIK Korea REACH

Pre-registration Yes, but no longer
possible

Does not exist Yes, late pre-registration
is possible

Yes, late pre-registration
is possible

Notification & an-
nual reporting

No Yes No No

Registration New and existing
over
1 tpa

Only for chemicals list-
ed in Schedule II (750)
above and below 1tpa,

New and existing over 1
tpa

New and existing over 1
tpa

more chemicals to be in-
cluded in Schedule II af-

ter notification.

Polymer Registra-
tion

Exempted but not
monomers (REACH

Not defined Exempted but not
monomers

Yes, only polymers meet-
ing the criteria of poly-

revision requires mer of low concern (PLC)
polymer registra-

tion)
are exempted from regis-

tration

Data requirement More volume, more
data

Same principle, data vs
volume – not yet de-

fined

More volume,
more data

More volume,
more data

Hazardous chemi-
cal compliance

No Yes No No

Only representa-
tive concept

Yes Yes, with criteria Yes Yes

SDS Yes Yes Yes, to be certified and
may be submitted to the

authority

Yes, to be submitted to
the authority
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