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Executive Summary
Chemicals, while bringing benefits to society, may be released into the environment during their
lifecycles and cause possible harm to humans and ecosystems. Despite reasonably significant progress
in the sound management of chemicals at the national, regional, and international levels, more action is
urgently needed. Currently, the international community is working on determining the successor of
the Strategic Approach to International Chemicals Management (SAICM), an overarching framework
for the global sound management of chemicals and waste beyond 2020, hereafter referred to as the
“Beyond 2020” framework.
This Policy Brief aims to inform the ongoing negotiation of the “Beyond 2020” framework, with a
particular focus on the roles of national/regional chemicals management frameworks in collecting,
assessing, and sharing safety information of chemicals in the respective markets. It builds on a
comparative study of the information requirements and regulatory use of safety data in 25 legal
frameworks and/or inventories of chemicals from the European Union (EU), Eurasian Economic Union
(EAEU), and 18 countries, with all supporting information provided as an online Annex
(https://doi.org/10.5281/zenodo.6899912). It should be noted that this analysis is a “snapshot” of the
status of the study as it was conducted between July 2020 to January 2022; the development of
individual frameworks and inventories is dynamic and may differ from the analysis over time. In
addition, this Policy Brief focuses on existing frameworks and inventories of so-called “industrial
chemicals”, which generally cover all chemicals in industrial, professional and consumer uses other
than those used in specific areas such as biocides, pesticides, pharmaceuticals, cosmetics, or food
contact materials. The latter are legally part of separate frameworks and inventories that are not a part
of the analysis.
This Policy Brief consists of seven chapters, with the first three chapters providing relevant background
information and the last four chapters providing results and discussions of the analysis. In particular,
Chapter 4 provides an overview of the existing chemical inventories and their underlying legal
frameworks, including the safety data requirements, the use of such data by competent authorities in
individual jurisdictions, and the current availability and accessibility of collected safety data. Also, good
practices are highlighted wherever available. The current analysis yields the following eight findings:
¨ A. The purposes of existing inventories vary immensely, but can be categorized into three
general types: i) distinguish existing vs. new chemicals, ii) capture all chemicals in use without
distinguishing existing vs. new chemicals, and iii) distinguish existing vs. new uses for specific
chemicals.
¨ B. The chemical scopes of existing inventories are complex and can vary considerably,
particularly in terms of which chemicals are i) excluded from the underlying frameworks, or ii)
exempted from certain requirements within the underlying frameworks such as registration.
Differences in the definitions of the scopes partially contribute to this complexity. These
differences in the definitions and provisions of exclusions/exemptions can result in situations
where a chemical and its safety data must be registered in some jurisdictions but can be
exempted from registration in other jurisdictions.
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¨ C. The requirements for safety data for chemical registration vary considerably across the
inventories and their underlying frameworks, ranging from simple to more complex approaches.
The types of safety data allowed for registration may also differ considerably across the
inventories and their underlying frameworks. This can result in situations where the same
chemicals may have varied levels of safety data registered in different jurisdictions.
¨ D. A variety of provisions exists across jurisdictions, requiring companies to update the safety
data of registered chemicals, and thus giving the competent authorities multiple possibilities at
different levels to obtain additional information on the registered chemicals.
¨ E. Most inventories and their underlying frameworks authorize the competent authority to
follow up with registrants and other stakeholders to obtain additional safety data wherever
necessary, though the authorized approach to obtain additional safety data may vary
considerably across frameworks.
¨ F. In all jurisdictions considered, registration of chemicals in the respective inventory has been
fundamental for the competent authorities in carrying out chemical risk assessment and
management, particularly regarding control of new substances.
¨ G. AIIC, EU REACH, and NSNRS use the same International Uniform Chemical Information
Database (IUCLID) format, whereas others use their own systems. Due to a lack of access to
individual data submission platforms, it is currently not possible to assess the interoperability
of safety data across the inventories.
¨ H. While a reasonable amount of information has been made available to various competent
authorities for many chemicals, much of it has not been made publicly accessible. The
possibility of claiming confidential business information contributes partly to this limited
public accessibility. Notably, the right of registrants to claim data confidentiality, and
associated provisions, may vary considerably among jurisdictions, from more restrictive to
more open approaches. Provisions for international information sharing exist in several
jurisdictions, but often with only pre-defined counterparts.
Chapter 5 provides estimates of the number of chemicals in individual inventories with safety data
registered by companies and/or assessed by the competent authorities, to the extent possible, toward
informing about current needs for enhancing safety data availability and accessibility concerning
chemicals in use. Key findings include:
¨ In total, up to 128,700 substances are identified to have safety data registered in the inventories
studied. This total number is nearly one-third of the previously reported number of up to
350,000 industrial chemicals that have been registered on the global market (Wang et al., 2020),
and can be grouped depending on the availability of chemical identities: i) with over 57,500
substances with assigned CASRNs (after removing duplicated entries in different inventories),
ii) over 27,000 substances without assigned CASRNs, but with other identifiers such as
chemical names for their chemical identities, and iii) over 43,500 substances with unknown
identities (including those that have been claimed as confidential, or have not been made
publicly available).

3

¨ The numbers here must be interpreted with caution. On one hand, the numbers here may be an
overestimate by not removing all possible duplicates, particularly due to the substances without
unknown identities. On the other hand, the numbers here may also be an underestimate of
chemicals with safety data for the following two reasons: i) Certain chemicals may have been
tested by the manufacturers, importers, or other stakeholders (e.g., academics), but such data
have not been reported to the competent authorities. ii) Certain chemicals may have been tested
by manufacturers or importers, but such data have been reported under other legislative
frameworks such as the EU Classification, Labelling and Packaging Regulation, or on
chemicals used in specific applications like food contact materials, biocides, and pesticides.
¨ Nevertheless, the study suggests that the competent authorities around the world may not have
the safety data for nearly two-thirds of industrial chemicals that have been on the global market.
It is currently unclear how many of these chemicals are still in use. Also, the quality and
comprehensiveness of safety data available is unclear, and may vary considerably from case to
case, as shown in Chapter 4. In other words, the availability of safety data does not mean that
they are comprehensive and all correct. For example, many substances may have been
registered as polymers or low-volume substances with reduced requirements for safety data.
¨ Interesting to note that among the substances with assigned CASRNs, about two-thirds have
been assessed in one jurisdiction, whereas the other one-third has been assessed in multiple
jurisdictions, suggesting that: i) the competent authorities in each jurisdiction may administer
the registration of chemicals that are unique to them; in other words, the competent authorities
in all jurisdictions need to have the corresponding capability and capacity to assess chemicals
registered in their jurisdiction; and ii) repetitive assessment of the same chemicals may occur;
as it is currently unclear how individual chemicals have been registered and with what safety
data in most inventories. The extent of repetitive efforts could not be assessed.
¨ Overall, improving the public accessibility of chemical safety data registered in individual
jurisdictions can facilitate more in-depth analysis of existing safety data, and their
comprehensiveness and quality by other jurisdictions, researchers, civil society organizations,
and interested citizens. It can also help reduce redundant efforts of assessing the same chemicals
multiple times.
Chapter 6 provides brief analyses of how national/regional frameworks on chemicals and associated
chemical inventories, and the Beyond 2020 framework, may interact and influence one another. In
general, national/regional inventories can help the competent authorities at the national or regional level
to implement the Beyond 2020 framework, e.g., by providing a list of chemicals that may be subject to
concerted actions as existing and future issues of concern. Meanwhile, many countries are yet to
establish their own frameworks and inventories for industrial chemicals, which is an area the Beyond
2020 Framework can support. In addition, given that the safety of many registered chemicals is yet to
be assessed, such inefficiency may be a key area to be tackled under the Beyond 2020 Framework,
starting from better information availability. The Beyond 2020 Framework may also possibly
coordinate work to understand, prioritize and identify chemicals on the market that warrant international
concerted action but are not yet captured by existing multilateral environmental agreements.
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Chapter 7 recommends the following three key areas for concerted action for consideration under the
Beyond 2020 framework, building on the analysis in the previous chapters.
¨ Developing good practices in establishing and maintaining chemical inventories. As more
and more countries are or will be developing chemical inventories and underlying frameworks,
developing guidance and good practices to assist them and others in establishing and
maintaining chemical inventories would be timely and much needed, starting from
harmonization of definitions to the extent that is possible and including IT infrastructures with
high compatibility and interoperability, e.g., based on IUCLID. Such development may be led
by intergovernmental organization(s) such as UNEP and OECD, with the participation of both
countries that have developed and/or are developing chemical inventories.
¨ Establishing ambitious targets to monitor and foster the generation and sharing of safety
data. To tackle the global threat of chemical pollution in a timely manner, the Beyond 2020
framework can and should establish an ambitious target for fostering the generation and sharing
of safety data across all parts of the world. Such a target may be established under the proposed
Strategic Objective B on “comprehensive and sufficient knowledge, data and information are
generated, available and accessible to all to enable informed decisions and actions.” In
particular, the target can encourage/focus on establishing legal requirements to ensure the
continuity of chemical registration and assessment in different parts of the world. Ideally, the
target needs to have a sensible timeline, and can and should put a clear focus of safety-data
generation and sharing information on the chemical manufacturers.
¨ Establishing a virtual knowledge base of chemicals on the global market. For countries
with existing inventories, the knowledge base provides additional insights on chemicals that
may be transported into the jurisdiction via global trade, or long-range environmental transport,
and are not listed in their own inventories, as well as possible additional safety assessments and
data for chemicals that are already listed in their own inventories. It can also be a useful and
cost-effective way for developing countries to establish their own chemical inventories,
reducing the burden of both industry and the respective competent authority. Furthermore, it
may allow the competent authority, industry, civil society organizations, and the scientific
community to check data consistency and develop novel approaches based on cheminformatics
and artificial intelligence to enhance the ability to assess chemicals, including moving toward
alternative methods to animal testing. While details for setting up such a knowledge base would
be subject to further discussions, it may be led by intergovernmental organization(s) such as
UNEP and OECD, with the participation of both countries that have developed and are
developing chemical inventories. The knowledge base may either be set up i) as a centralized
repository, e.g., building upon the existing eChemPortal, ii) as a search engine for real-time
extraction and structuring of information from different sources—which would require an
initial investment in setting up and maintaining the IT system to ensure compatibility with
individual databases, or iii) as a hybrid version of both with some information stored locally
and other information to be extracted real-time from different databases.
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Glossary
Source: OECD, 2007. Guidance on Definitions of Key Terms.
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2007)13&do
clanguage=en (last accessed on 13 July 2022)
Article
It means a manufactured object formed to a specific shape or design relevant to its function.
An article undergoes no change of chemical composition or form during its use, other than
that which is incidental to its use, that which is an intrinsic part of its use, or that which has no
commercial purpose separate from that of the article.
Impurity
It is an unintended constituent present in a substance as produced. It may originate from the
starting materials or be the result of secondary or incomplete reactions during the production
process. While it is present along with the final substance it was not intentionally added, nor
does it enhance the commercial value of that substance.
Incidental reaction products
They are substances produced when a substance undergoes a chemical reaction that is
consequent to the use to which the substance is put or that results from storage or from
environmental factors.
Intermediate
It means a substance produced and consumed in the course of the manufacture of another
substance.
Mixture
It means a mixture or a solution composed of two or more substances in which they do not
react.
Naturally occurring substances
They are substances that are unprocessed, processed only by manual, gravitational, or
mechanical means, or by dissolution in water, or by flotation, or by heating solely to remove
water, or are extracted from air by any means, without chemical change in the substance.
Non-isolated intermediate
It means an intermediate that is not intentionally removed (other than sampling or disposal),
from the equipment in which it is produced. The equipment includes the reaction vessel in
which it is manufactured, equipment which is ancillary to the reaction vessel, any equipment
through which the chemical substance passes during a continuous flow or batch process, and
vessels in which the substance is transiently held.
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List of Acronyms

AICS

Australian Inventory of Chemical Substances

AIIC

Australian Inventory of Industrial Chemicals

AUS

Australia

CAN

Canada

CASRN

Chemical Abstracts Service Registry Number

CHE

Switzerland

CHL

Chile

CHN

China

CIMS

Chemical Information Management System

CLP

Classification, Labelling and Packaging Regulation

CSCL

Chemical Substance Control Law

DSL

Domestic Substances List

EAEU

Eurasian Economic Union

ECU

Ecuador

EINECS

European Inventory of Existing Commercial Substances

EU

European Union

GHS

Global Harmonized Classification and Labeling of Chemicals

ICHCI

Inventory of Hazardous Chemicals Import in India

IECSC

Inventory of Existing Chemical Substances Produced or Imported in China

INSQ

National Inventory of Chemical Substances of Mexico

ISHA

Industrial Safety and Health Act

IND

India

IUCLID

International Uniform Chemical Information Database

JPN

Japan

KECI

Korea Existing Chemicals Inventory

KOR

Republic of Korea

K-REACH

Act on Registration, Evaluation, etc. of Chemicals

MEX

Mexico

Mn

Number-Average Molecular Weight

MyEHS

Environmentally Hazardous Substances Information System
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MYS

Malaysia

NCI

National Chemical Inventory

NSNRS

List of New Substances Notified or Registered in Switzerland

NZIoC

New Zealand Inventory of Chemicals

NZL

New Zealand

OECD

Organisation for Economic Co-operation and Development

PBT

Persistent, Bioaccumulative, and Toxic

PHL

Philippines

PICCS

Philippine Inventory of Chemicals and Chemical Substances

PMT

Persistent, Mobile, and Toxic

REACH

Registration, Evaluation, Authorisation and Restriction of Chemicals

RPOHV

Russian Register of Potentially Hazardous Chemicals and Biological Substances

SAICM

Strategic Approach to International Chemicals Management

TCSI

Taiwan Chemical Substance Inventory

TECI

Thailand Existing Chemicals Inventory

THA

Thailand

TK-REACH

By-Law on Registration, Evaluation, Authorization and Restriction of Chemicals

TSCA

Toxic Substances Control Act

TUR

Turkey or Türkiye

UK

United Kingdom

UNEP

United Nations Environment Programme

USA

United States of America

vPvB

Very Persistent, Very Bioaccumulative

vPvM

Very Persistent, Very Mobile

VNM

Vietnam
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1. Background and overarching aims
Anthropogenic chemicals, while bringing benefits to society, may be released during their lifecycles
and possibly cause harm to humans and ecosystems. Since the publication of Silent Spring and
subsequent public awareness of chemical pollution in the early 1960s, numerous efforts have been made
at the national, regional, and international levels with the goal to achieve the global sound management
of chemicals. While significant progress has been made, more is urgently needed.
The 2019 Global Chemicals Outlook II by the United Nations Environment Programme (UNEP)
concluded that the global goal to minimize the adverse impacts of chemicals on human health and the
environment is not achieved by 2020 (UNEP, 2019). The 2021 UNEP Report “Making Peace with
Nature” further concluded that pollution—including chemical pollution, together with climate change
and biodiversity loss, are “three self-inflicted planetary crises that are closely interconnected and put
the well-being of current and future generations at unacceptable risk” (UNEP, 2021). This conclusion
is echoed and highlighted by other recent scientific studies. For example, a 2022 study found that 26%
of the 258 rivers studied across 104 countries contained at least one pharmaceutical pollutant exceeding
safe levels for aquatic organisms (Wilkinson et al. 2022). Further, the “planetary boundary” analysis
from a group of scientists published in early 2022 concluded that “the increasing rate of production and
releases of larger volumes and higher numbers of novel entities with diverse risk potentials exceeds
societies’ ability to conduct safety-related assessment and monitoring” (Persson et al., 2022).
Fortunately, the international community is taking concerted action. Apart from efforts to address
specific issues, e.g., establishing a global plastic treaty, the international community has been working
on determining the successor of the Strategic Approach to International Chemicals Management
(SAICM) that will address the global sound management of chemicals and waste beyond 2020.
This Policy Brief aims to inform the ongoing negotiation for the global framework of the sound
management of chemicals and waste beyond 2020, hereafter referred to as the “Beyond 2020”
framework, with a particular focus on the national/regional chemicals management frameworks for
collecting, assessing and sharing safety information of chemicals on the respective market. It builds on
a comparative study of the information requirements and regulatory use of safety data in national and
regional chemical inventories; the accompanying supporting information is provided in the Annex
available at https://doi.org/10.5281/zenodo.6899912.

2. Historical and ongoing development of national/regional chemicals management frameworks
To address growing public concern about chemicals risk, many countries and region political unions
have gradually established their own regulatory and policy frameworks for managing chemicals in their
jurisdiction since the early 20th century (Rägo and Santoso, 2008). The initial focus was on intentionally
biologically active chemicals that could cause immediate death or physical injuries, such as pesticides,
pharmaceuticals, veterinary products, fertilizers, cosmetics, and cleaning products (Idman, 1976). Since
the late 1960s, new frameworks have been established to address many more other chemicals in use
that are not intended to be biologically active, often referred to as “industrial chemicals” (Idman, 1976).
One general approach, which was adopted by Canada, the then European Community, Japan, and the
United States (US) at that time, was to distinguish existing vs. new chemicals (Idman, 1976; Wielen,
2007). In general, competent authorities compile an inventory of existing chemicals that have already
10

been on the market by a given time, and these chemicals are free for manufacture, import, and use until
further notice. In contrast, all new chemicals, which are not in this inventory of existing chemicals, must
be registered with the respective competent authority, in accordance with the pre-defined safety data
requirements and assessment procedures in individual jurisdictions. Once approved, the new chemicals
may be manufactured, imported, or used, and may also be added to the inventory of existing chemicals,
subject to the detailed requirements of individual jurisdictions. Up until now, many more countries
followed such an approach to formulate their frameworks for managing industrial chemicals.
In 2006, the European Union (EU) adopted the Registration, Evaluation, Authorisation and Restriction
of Chemicals (REACH) as a new type of regulatory framework for managing chemicals (Wielen, 2007).
REACH does not distinguish existing vs. new chemicals; instead, it requires registration of all chemicals
on the market with the competent authority; existing chemicals were to be registered on a phased basis,
whereas new chemicals are to be registered before the introduction into the EU market and its 27
members states. The EU REACH with its motto “no data, no market” has inspired more and more
countries to establish their own REACH-like frameworks.
To date, many national and regional regulatory and policy frameworks for chemicals have been
established. Despite differences in setting up the individual frameworks, a common cornerstone of the
frameworks is national/regional inventories of chemicals, comprising information on chemical
identities and safety data to a varied extent (Wang et al., 2020).
These inventories have played and are playing a key role in the sound management of chemicals. They
can support regulatory action by, for example, enabling implementation of international conventions
and agreements, as well as providing a data basis for prioritizing chemicals for assessment, conducting
risk assessment, and developing risk reduction measures (Egeghy et al., 2012; Khatib, 2016; ECCC,
2018; KEMI, 2022). They also enable wider participation and support from scientists, from estimating
chemicals in use (Fischer, 2014; Wang et al.; 2020), to screening and prioritizing chemicals (Muir and
Howard, 2006; Brown and Wania, 2008; Howard and Muir, 2010; Scheringer et al., 2012; Strempel et
al., 2012; Breivik et al., 2012; Arnot et al., 2012; McLachlan et al., 2014; Reppas-Chrysovitsinos et al.,
2017; Muir et al., 2019; Sun et al., 2020), and to informing suspect and nontarget screening of chemicals
in the environment and products (Gago-Ferrero et al., 2018; Dürig et al., 2019).
Currently, many countries and regions, including Brazil (GPC, 2021), Eurasian Economic Union
(EAEU; see below), India (see below), and Saudi Arabia (Chemical Watch, 2019), are in the process of
establishing or on the way to establish their own new legislation and chemical inventories. In addition,
some others are revising their existing ones, e.g., the REACH revision in the EU (EC, n.d.). Hence, it
is a good time to understand and reflect on the commonalities and differences of existing approaches,
and thus, identify and highlight good practices that may be learned by these new developments and by
other countries/regions that are yet to develop their own frameworks and chemical inventories.

3. Scope and content of this Policy Brief
Against this background and building on our previous study on the identities of chemicals in individual
national/regional inventories (Wang et al., 2020), this Policy Brief further systematically analyzes 25
legal frameworks and/or inventories of chemicals from the EU, EAEU, and 18 countries, as shown in
Table 1. This Policy Brief covers eight of the top ten chemical sales regions/countries (CEFIC, 2022).
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The other two top ten countries are Brazil and the United Kingdom (UK). As Brazil is in the process of
establishing a framework and inventory of industrial chemicals as indicated above, and the UK has
established its REACH-like framework, they are not included in this analysis.
For individual inventories and their underlying frameworks, information was collected and analyzed
from the respective official documents (including acts, decrees, regulations, rules, guidance), official
websites, and other relevant information sources following a set of pre-defined questions; all supporting
details are provided in the accompanying Annex.
Chapter 4 provides an overview of the existing industrial chemical inventories and their underlying
legal frameworks, including the safety data requirements, the use of such data by competent authorities
in individual jurisdictions, and the current availability and accessibility of collected safety data. Chapter
5 provides estimates of the number of chemicals with safety data registered by companies and/or
assessed by competent authorities in individual inventories, to the extent possible, to inform about the
current needs for enhancing safety data availability and accessibility of chemicals in use. Chapter 6
provides brief analyses of how national/regional frameworks on chemicals and associated chemical
inventories, and the Beyond 2020 framework, may interact and influence one another. Chapter 7
recommends possible ways forward under the Beyond 2020 framework.
It should be noted that this Policy Brief builds on an analysis that is a “snapshot” of the status at the
time when the study was conducted from July 2020 to January 2022, while the development of
individual frameworks and inventories is dynamic and may deviate from the analysis over time. In
addition, this Policy Brief focuses on existing frameworks and inventories of so-called “industrial
chemicals”, which generally covers all chemicals in industrial, professional and consumer uses other
than those used in specific areas such as biocides, pesticides, pharmaceuticals, cosmetics or food contact
materials. For the latter, they are often subject to separate frameworks and inventories (see Section 4.2),
which are not a part of the analysis. Furthermore, this analysis does not consider the operational aspects
of individual frameworks and inventories, inter alia: financing; individual vs. joint submission;
timeframe of individual procedures; consultation mechanisms for decision-making; compliance,
enforcement, and appeal mechanisms; institutional arrangements; and internal communication
mechanisms among competent authorities or among supply-chain actors. Nor does it investigate the
effectiveness of existing frameworks and inventories. Some of these aspects may have varied impacts
on the availability and quality of safety data, which need to be taken into consideration when designing
legal frameworks on chemicals and associated chemical inventories.

Table 1. Overview of national/regional chemical inventories and their underlying frameworks investigated in this study.
Country/
Region*

Inventory

Their underlying framework

Australia (AUS)

Australian Inventory of Industrial Chemicals
(AIIC; formerly Australian Inventory of
Chemical Substances, AICS)

Industrial Chemicals Act 2019

Canada (CAN)

Domestic Substances List (DSL)

Canadian Environmental Protection Act

Chile (CHL)

Note by the author: to be developed

Regulation on Classification, Labeling and
Notification of Hazardous Chemicals and Mixtures
(note by the author: implementation details under
development)

Ecuador (ECU)

Note by the author: to be developed

Regulation on the Organic Code of the Environment
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(note by the author: implementation details under
development)
European Union
(EU; #2)

Registered substance dossiers

Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH)

China (CHN; #1)

Inventory of Existing Chemical Substances
Produced or Imported in China (IECSC)

Measures for the Environmental Management
Registration of New Chemical Substances

Taiwan, China
(CHN; #7)

Taiwan Chemical Substance Inventory (TCSI)

Toxic and Concerned Chemical Substances Control
Act (2019)

India (IND; #6)

Inventory of Hazardous Chemicals Import in
India (ICHCI)**

Manufacture, Storage and Import of Hazardous
Chemical Rules, 1989

Note by the author: to be developed

(Draft) Chemicals (Management and Safety) Rules,
20xx** (India-REACH)
(note by the author: implementation details under
development)

List of existing and new chemical substances

Chemical Substance Control Law (CSCL)

Japan (JPN; #4)

List of existing and new chemical substances

Industrial Safety and Health Act (ISHA)

Republic of
Korea (KOR; #5)

Korea Existing Chemicals Inventory (KECI)

Act on Registration, Evaluation, etc. of Chemicals (KREACH)

Malaysia (MYS)

Environmentally Hazardous Substances
Information System (MyEHS)

Not available

Chemical Information Management System
(CIMS)

Occupational Safety and Health (Classification,
Labelling and Safety Data Sheet of Hazardous
Chemicals) Regulations (2013)

Mexico (MEX)

National Inventory of Chemical Substances of
Mexico (INSQ)

Not applicable

New Zealand
(NZL)

New Zealand Inventory of Chemicals (NZIoC)

Hazardous Substances and New Organisms Act 1996

Philippines (PHL)

Philippine Inventory of Chemicals and Chemical
Substances (PICCS)

Republic Act 6969 (1992)

Russia (#8) /
EAEU

Russian Register of Potentially Hazardous
Chemicals and Biological Substances
(RPOHV)***

Russian Federation Law on “Sanitary and
Epidemiological Well-being of the Population”

EAEU Existing Chemical Substances Inventory
(note by the author: under development)

TR EAEU 041/2017 Technical Regulations of the
Eurasian Economic Union (EAEU) on the Safety of
Chemical Products
(note by the author: implementation details under
development)

Switzerland
(CHE)

List of new substances notified or registered in
Switzerland (NSNRS)

Ordinance on Protection against Dangerous
Substances and Preparations (ChemO, 2020)

Thailand (THA)

Thailand Existing Chemicals Inventory 1 (TECI1)
by the Food and Drug Administration

Not applicable

Thailand Existing Chemicals Inventory 2 (TECI2)

Hazardous Substances Act B.E. 2535

Turkey (TUR)

note by the author: under development

By-Law on Registration, Evaluation, Authorization
and Restriction of Chemicals (TK-REACH)

United States
(USA; #3)

TSCA Chemical Substance Inventory

Toxic Substances Control Act (TSCA)

Vietnam (VNM)

National Chemical Inventory (NCI)
(note by the author: under development)

Law on Chemicals (No. 06/2007/QH12)
(note by the author: implementation details under
development)

* The numbers in the brackets reflect the country’s ranking in terms of annual chemical sales (CEFIC, 2022).
** ICHCI pre-defines a set of hazardous chemicals, for which relevant importers need to notify sites, site-safety reports, and
other import information.
*** RPOHV is the current inventory, which will be replaced by the EAEU Existing Chemical Substances Inventory.

13

4. Overview of existing industrial chemical inventories and their underlying frameworks
The sub-sections below provide general observations, while all supporting details of individual
inventories and their underlying frameworks can be found in Annex S1. Note that for simplicity, below
we use the inventory name to refer to both the inventory and its underlying framework. Among the
inventories and their underlying frameworks shown in Table 1, the followings are not further included
in the analysis below; nevertheless, wherever relevant, they were used to provide examples of good
practices:
i) the new frameworks in Chile, EAEU, Ecuador, India, and Vietnam–because many
implementation details are still being or to be defined;
ii) the National Inventory of Chemical Substances of Mexico (INSQ) and the Thai Existing
Chemicals Inventory from the Food and Drug Administration (TECI1)–because they were
compiled by the competent authorities on an ad hoc basis without underlying frameworks; and
iii) the Inventory of Hazardous Chemicals Import in India (ICHCI)–because its underlying
framework has a distinct nature from the other frameworks by focusing on chemical accidents.

4.1 Purposes of the inventories
Finding A. The purposes of existing inventories vary, but can be categorized into three general types:
i) distinguish existing vs. new chemicals, ii) capture all chemicals in use without distinction between
existing vs. new chemicals, and iii) distinguish existing vs. new uses of designated chemicals.
As stated in Section 2 above, Table 2 shows that most inventories have been established to distinguish
existing vs. new chemicals, and the subsequent requirements for safety information are typically limited
to new chemicals. It should be noted that despite the distinction between existing vs. new chemicals,
several inventories and their underlying frameworks additionally require registration of designated
existing or hazardous chemicals; for details, see Section 4.3 below.
In contrast, several other inventories have been established, or are being established, with the underlying
frameworks that all chemicals, without distinction between existing vs. new chemicals, need to be
registered in accordance with the safety information requirements.
Furthermore, DSL, IECSC, and TSCA additionally distinguish existing vs. new uses of designated
chemicals, and for new uses, registration with safety information is required.

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

ISHA, JPN

CSCL, JPN

TCSI, CHN

IECSC, CHN

REACH, EU

DSL, CAN

AIIC, AUS

Table 2. Overview of the purposes of individual inventories

Differentiation between new vs.
existing substances
No distinction between new vs.
existing substances
Distinguish significant new uses
of given substances
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4.2 Chemical scopes of the existing inventories
Finding B. The chemical scopes of existing inventories are complex and can vary considerably,
particularly in terms of which chemicals are excluded from the underlying frameworks and all
related obligations, or exempted from certain obligations within the underlying frameworks such as
registration. Differences in the definitions contribute partially to this complexity. These differences
in the definitions and provisions of exclusions/exemptions can result in situations where a chemical
is required for registration with safety data in some jurisdictions but is exempted from registration
in some other jurisdictions.
Most inventories focus on discrete chemical substances, often including the ones that are present as
compositions above specific mass thresholds in mixtures and, in some cases, in articles, but exclude
mixtures and articles as a whole from the scope (see Table 3). Several other inventories go beyond: for
example, CIMS includes mixtures in its overall scope, and TSCA requires record keeping and notice of
a mixture that presents a substantial risk of injury to health or the environment. None of the inventories
include waste, or chemicals in waste, in their chemical scope.
Most inventories encompass both hazardous and non-hazardous industrial chemicals in all settings,
whereas several inventories have narrower chemical scopes. The latter can be divided into the following
three groups; note that the testing and identification/classification of hazardous chemicals against the
pre-defined criteria in the groups i) and iii) appear generally at the discretion of the respective
manufacturers or importers.
i) focusing on hazardous chemicals that meet the pre-defined criteria, generally in accordance
with the respective national implementation of the Global Harmonized Classification and
Labeling of Chemicals (GHS), although non-hazardous chemicals may also be voluntarily
registered in several inventories such as MyEHS and NZIoC;
ii) focusing on all chemicals but in a specific context; for example, ISHA focuses on chemicals
in a workplace context; and
iii) focusing on hazardous chemicals in a specific context; for example, CIMS focuses on
hazardous chemicals in a workplace context, and TECI2 focuses on hazardous chemicals within
the thematic domain of the Thai Ministry of Industrial Works.
All inventories and their underlying frameworks have further provisions narrowing down the chemical
scopes, including varied exclusions—e.g., given chemicals are regulated elsewhere—and exemptions
of given chemicals from some specific requirements such as registration. It should be noted that in some
jurisdictions, exemptions for registration would still need to be approved by or notified to the competent
authorities (see Section 4.3 below).
Many of the exclusion and exemption provisions appear to follow the same or similar rationale as shown
in Table 3), though they may differ in detail. They can be categorized into the following three groups:
i) chemical substances that have been regulated by other legal frameworks or ministries;
ii) specific types of chemicals, e.g., naturally occurring substances, non-isolated intermediates,
incidental reaction products, impurities, contaminants and residues, polymers in general, and/or
specific types of polymers; and
iii) chemicals with specific conditions, e.g., chemicals in transit or for export only, low-volume
chemicals—typically <1 tonne per year, or chemicals for research and development purposes.
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Apart from these fairly common exclusions and exemptions, individual inventories and their underlying
frameworks may also have their unique ones, as shown in Table 3. For example, KECI exempts specific
chemical substances of very low risk that have been publicly designated and notified by the competent
authority from registration requirements. In addition, EU REACH and TK-REACH include an
exemption of new registration for recovered substances that have been already registered, while
allowing up to 20% impurities. As society is transitioning to a circular economy, this specific exemption
would become increasingly relevant in the foreseeable future.
Noticeably, similar but not necessarily the same, definitions are used in the underlying frameworks of
individual inventories. For example, for the term “polymers”, while many countries have used the
definition harmonized by the Organisation for Economic Co-operation and Development (OECD),
CSCL adds an extra criterion that “number-average molecular weight (Mn) is ≥1,000.” In addition,
while many countries/regions use the term “hazardous chemicals” or “hazardous substances”, they may
use different hazard classification criteria as benchmarks due to the implementation of the different
GHS versions across countries (see Annex S1; UNEP, 2019). Furthermore, other legal frameworks that
have been used to exclude certain types of chemicals may also have different scopes across different
jurisdictions. In this analysis, a systematic comparison of definitions and exclusion provisions was not
conducted, which may be subject to future more detailed studies.
Overall, at a practical level, these differences in definitions and provisions of exclusions/exemptions
can result in situations where a chemical needs to be registered with safety data in some jurisdictions
and is exempted from registration in some other jurisdictions.

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

ISHA, JPN

CSCL, JPN

TCSI, CHN

IECSC, CHN

REACH, EU

DSL, CAN

AIIC, AUS

Table 3. Overview of the chemical scopes of individual inventories, and chemicals that are excluded from the underlying
frameworks and/or exempted from registration requirements. “*” indicates that not all other regulations are explicitly listed.

The chemical scope of individual inventories

Discrete chemical substances
- All
- (Designated) hazardous ones
- In all context
- In a specific context (e.g.,
workplace)
Chemical mixtures
- Components therein
Chemicals in articles
- Hazardous/designated ones
Wastes
Exclusions from the underlying framework and/or exemptions from registration
*
*
Regulated elsewhere, e.g.,
- pesticides and/or fertilizers
- pharmaceutical ingredients
- food and/or feed
- radioactive chemicals
- cosmetics
Specific types of substances, e.g.,
- Naturally occurring ones
- Non-isolated intermediates

*
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- Incidental reaction products
- Impurities, contaminants,
and residues
- Polymers
- Polymers comparable to
already listed ones
- Polymers of low concern
- Recovered substances
- Other designated chemicals
Specific exposure-related
provisions, e.g.,
- Low-volume chemicals
- Chemicals in transit
- Export only
- R&D uses
- Reagents
- No emissions / exposure
- Chemicals with very low risk
- Solely for personal use
- Unintended release from
articles
- emergency situation

4.3 Initial data requirements for chemical registration
Finding C. The initial requirements of safety data for chemical registration vary considerably across
the inventories and their underlying frameworks, ranging from simple to more complex approaches.
The types of safety data allowed for registration also may differ considerably across the inventories
and their underlying frameworks. This can result in situations where the same chemicals may have
varied levels of safety data registered in different jurisdictions. Several good practices that can
strengthen the safety-data coverage and quality of chemicals in use are identified.
For chemicals that are required to undergo registration, most inventories and their underlying
frameworks take a tiered approach with varied initial data requirements for different categories of
chemicals, whereas CIMS, NZIoC, TECI2, and TSCA have standard data requirements for all eligible
chemicals (see Table 4). Individual tiered approaches are often a combination of a range of factors,
including types of products (e.g., discrete substances vs. mixtures) or substances (e.g., polymers vs.
non-polymers, single substance vs. classes of substances), hazardous properties, uses (e.g., as
intermediates or not), volumes, exposure or risk, if a given substance has been listed or assessed
elsewhere, and/or if a given substance is manufactured domestically or abroad.
Furthermore, most inventories and their underlying frameworks have different detailed provisions on
eligible safety data. In most cases, registrants can use existing values from various sources, estimation
methods including read-across and using models, and/or from testing. Noteworthy, most underlying
frameworks have established a hierarchy of data origins, often with the intention to minimize animal
testing, although in a few cases such as IECSC and CSCL, animal testing is seemingly preferred.
Moreover, where testing needs to be performed, most underlying frameworks have established detailed
requirements on testing that they need to follow specific international standards such as the OECD test
guidelines and Good Labor Practices and/or national standards. Additionally, several inventories and
their underlying frameworks have detailed requirements whether whole test reports, or only data
summaries, are needed for individual substances. Thus, even for the same given chemical substances,
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initial data submitted may vary considerably across individual inventories, and such differences are
often publicly unknown as limited information is made publicly accessible (see Section 4.5 below).
Several good practices that can strengthen coverage and quality of safety data for chemicals in use are
observed from the studied inventories and their underlying frameworks:
i) Ensuring a wide coverage of chemicals. Among those inventories and underlying frameworks,
it is interesting to note that TCSI and KECI have information requirements on designated
existing substances in addition to information requirements on new substances (see Section 4.1).
ii) Ensuring an oversight on substances that are exempted from registration. While allowing
exemptions from registration (see Section 4.2), many inventories and their underlying
frameworks such as CSCL and TSCA do require additional pre-market reporting/approval or
post-market reporting for specific types of exemptions. Moreover, while impurities alone are
often exempted from registration (see Table 4), a number of inventories including EU REACH,
EAEU REACH, and TSCA require the chemical identity information of by-products and
impurities present in a given chemical in the initial submission, including spectra data in some
cases. Furthermore, in Switzerland, for specific groups of chemicals that are exempted from
registration, but are, for example, dangerous substances and substances assessed as PBT
(persistent, bioaccumulative, toxic) or vPvB (very P, very B), manufacturers and importers
must report them to the competent authorities with extensive information requirements. These
chemicals are added to NSNRS as well. Moreover, competent authorities in these jurisdictions
have to a varied extent control over specific types of exemptions.
iii) Including novel considerations. For IECSC, for high hazard chemicals, i.e., PBT, vPvB, or
with an equivalent environmental or human health concern, registration must include the social
and economic benefit analysis of them, including whether the new chemical has equivalent or
obvious advantages over the chemical in use for the same purpose in terms of performance and
environmental friendliness to fully demonstrate the necessity of the new chemical. Furthermore,
several inventories and their underlying frameworks such as AIIC and EU-REACH explicitly
cover the nanoforms of substances as they emerge.
iv) Including specimens for possible chemical analytics. For TECI2, not only is the information
required, but a specimen of the hazardous substance for analysis of its specification is needed,
although it can be substituted in the form of analysis results issued by an analytical laboratory
approved by the responsible ministry, or a document proving specification.
v) Including considerations on data quality control. For at least TK-REACH and RPOHV, data
sign-off by trained and accredited experts is required.
vi) Including additional product registration. Furthermore, EAEU-REACH goes one step
further than the registration of chemical substances. Before initiating their activity,
manufacturers or importers of chemical products are additionally subject to conformity
assessment that they must demonstrate compliance with the regulation such as intended
chemical products containing no banned or restricted chemical substances or mixtures, or
having them below legal limits.

Table 4. Initial data requirements for chemical registration by individual inventories and their underlying frameworks.

18

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

ISHA, JPN

CSCL, JPN

TCSI, CHN

IECSC, CHN

REACH, EU

DSL, CAN

AIIC, AUS
Registration of existing substances
Registration of hazardous/designated ones
On substances that are exempted from
registration (some or all; see Section 4.2)
- Pre-market reporting/approval
- Post-market reporting
Differentiation of registration requirements
- Based on product type (e.g., mixtures)
- Based on substance type (e.g., polymers)
- Class-based registration
- Based on hazardous properties
- Based on uses (e.g., intermediates)
- For commercial evaluation
- For emergency circumstances
- Based on volume
- Based on exposure
- Based on risk
- Listed somewhere else
- Assessed somewhere else
- Based on local vs. foreign manufacturers
Provisions on data origins
- Literature/existing values
- Estimation (including read-across)
- Testing
- local vs. foreign facilities
- GLP & (OECD) test guidelines
- Data hierarchy (for the ones above)
- Provisions on avoidance of animal
testing
Whole test reports vs. data summaries

4.4 Safety-data update by companies
Finding D. A variety of provisions exist across jurisdictions, requiring companies to update the safety
data of registered chemicals, and thus giving the competent authorities different levels of possibilities
to collect additional information on the registered chemicals. Several good practices for the enhanced
safety-data update are identified.
In general, all underlying frameworks prescribe one or more of the following types of requirements for
companies to update their information (see Table 5). The most common requirements include:
i) reporting without “undue” delay of new safety information whenever it is made available to
the registrants, and
ii) changing registration whenever actual situations deviate from the registration: e.g., under
EAEU, when a given chemical is produced with different compositions; under DSL and KECI,
when a given chemical is produced or used at higher amounts reaching the next reporting
threshold; or under KECI, when a given chemical is used in different ways.
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Apart from updating registration-related information, several frameworks additionally require notice of
commencement and/or periodic reporting, providing the respective competent authority with additional
information on the commercial status of registered chemicals. In addition, in many cases, the
frameworks include detailed requirements on record-keeping for a pre-defined period, which enables
the competent authorities to obtain certain information whenever needed.
Furthermore, the following four good practices can be observed.
i) In terms of periodic reporting requirements, the scope prescribed by IECSC goes beyond the
common reporting of production and use, and further includes environmental releases and the
implementation of risk management measures.
ii) In terms of record-keeping, NSNRS further requires the company to retain samples and
specimens for as long as their condition allows them to be analyzed.
iii) In addition to the common practice of requesting companies, IECSC also explicitly requires
academic researchers to promptly report new information on environmental or human health
hazard characteristics or environmental risks of a given chemical to the competent authority.
iv) In addition to requirements on companies to update their information, several inventories
and their underlying frameworks such as NZIoC and TSCA also authorize companies, and
others in the case of NZIoC, to apply for re-assessment of the already approved chemicals.

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

ISHA, JPN

CSCL, JPN

TCSI, CHN

IECSC, CHN

REACH, EU

DSL, CAN

AIIC, AUS

Table 5. Requirements by individual inventories and their underlying frameworks on safety data update by companies.

Reporting of commencement
Reporting of new safety information
Changing registration (incl.
cancellation)
Periodic reporting (e.g., monthly,
annually)
- All substances in use
- Hazardous/designated
substances
Record keeping

4.5 Safety data follow-up by the competent authorities.
Finding E. Most inventories and their underlying frameworks authorize the competent authority to
follow up with registrants and other stakeholders to obtain additional safety data wherever necessary,
though the approach may vary considerably across frameworks. Several good practices are identified.
Most underlying frameworks authorize the competent authority to request additional data and/or testing
for any given chemicals wherever necessary. Some frameworks are more open, where the competent
authority may send requests at multiple stages, e.g., during the review of initial submission and postregistration substance evaluation. In contrast, some others are more restrictive in terms of when the
authority may send a request, e.g., by limiting it to only during the review of the initial submission.
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Most frameworks focus possible safety data follow-up activities on the registrants, though with varied
scopes across the inventories and underlying frameworks, from manufacturers/importers to also
processing users. Also, most frameworks authorize the competent authorities to conduct monitoring
and inspections. Moreover, several frameworks authorize the competent authority to request safety data
from the public or defined stakeholders—e.g., researchers under IECSC, or to organize the required
tests themselves at the related companies’ expense—e.g., NSNRS and PICCS.
Furthermore, the following three good practices can be observed.
i) AIIC includes explicit provisions requiring the competent authorities to conduct data followup activities for implementing international agreements/arrangements such as the Stockholm
Convention on Persistent Organic Pollutants.
ii) DSL authorizes possible prohibition of production/import/use of a given chemical until the
expiry of the period for collecting information and conducting the assessment.
iii) KECI does not require registrants to periodically report but includes a provision on the
competent authority to conduct a periodic survey of chemicals on the market.

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

ISHA, JPN

CSCL, JPN

TCSI, CHN

IECSC, CHN

REACH, EU

DSL, CAN

AIIC, AUS

Table 6. Safety data follow-up possibilities by the competent authorities as defined in individual inventories and their
underlying frameworks

During registration or registration change
For post-registration evaluation
Including public calls for information
Including organizing testing/survey
For international agreements
Monitoring / inspection
Prohibition of activity during the call for data
Periodic surveys on chemical substances

4.6 Use of safety data in risk assessment and management by competent authorities
Finding F. In all jurisdictions considered, registration of chemicals in the respective inventory has
been fundamental for the competent authorities in carrying out chemical risk assessment and
management, particularly regarding control of new substances.
The exact approaches may differ but can generally be divided into pre-market approaches—i.e., review
of new registration—and post-market approaches—i.e., (re-)assessment of chemicals after they are
marketed (see Table 7). It is noted that most inventories and their underlying frameworks use GHS as
the basis for determining whether a substance is hazardous (although different versions of GHS are
being used in different jurisdictions). Several inventories and their underlying frameworks further use
additional hazard criteria beyond GHS in identifying hazardous substances, such as persistence,
bioaccumulation potential, and endocrine disrupting potential. For more details, see Annex S1.
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Pre-market approaches. Most inventories and their underlying frameworks mandate a review of new
registration by the competent authorities, though with varied scopes: many refer to all new registration,
whereas some others such as EU REACH and TK-REACH refer to a narrower range of randomly
selected new registration. In addition, some have rather limited scopes of the review—e.g., compliance
check and evaluation of testing proposals under EU-REACH, whereas many others have more extensive
scope to assess the risks of new chemicals and may take measures to reduce such risks by, e.g., rejecting
the application of the registration, or adding restrictions or conditions, if necessary. It is interesting to
note that under TSCA, decisions for regulatory measures are based solely on whether a new chemical
or significant new use presents an unreasonable risk of injury to health or the environment and without
consideration of cost or other non-risk factors. Furthermore, it should be noted that under EU-REACH,
the registrant is required, under certain conditions, to do a chemical safety assessment to ensure that the
identified uses of the substances are safe, and to take action to ensure that they become safe or advise
against that use(s) if the use(s) are not.
Post-market approaches. Many inventories and their underlying frameworks also authorize the
competent authorities to initiate an evaluation of already approved/registered chemicals, often with the
requirement of providing justifications. The following three general approaches have been taken,
individually or as a combination, including
i) conducting systematic screening of chemicals on the market as a base for further, more
detailed assessments—e.g., AIIC, CSCL, NZIoC;
ii) allowing anyone to nominate chemicals for assessment—e.g., NZIoC; and/or
iii) based on existing decisions of risk reduction measures in other jurisdictions or existing
assessments by international organizations—e.g., DSL and KECI.
Furthermore, two good practices are observed.
i) Under DSL, it has explicit requirements of using the precautionary principle in conducting
chemicals assessment and deciding risk management measures and of giving priority to
pollution prevention actions in deciding risk management measures.
ii) AIIC contains explicit provisions for the assessment of a class of industrial chemicals, in
addition to that of an individual chemical.

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

ISHA, JPN

CSCL, JPN

TCSI, CHN

IECSC, CHN

REACH, EU

DSL, CAN

AIIC, AUS

Table 7. Overview of the use of the inventory and data therein in risk assessment and management.

During registration/registration change
Post-market evaluation
- Screening and/or priority lists for
assessment
- Including classes of chemicals
Definition of hazards
- Using GHS / based on GHS
- Others
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4.7 Data submission format
Finding G. AIIC, EU REACH, and NSNRS use the same International Uniform Chemical
Information Database (IUCLID) format, whereas others use their own systems. Due to a lack of
access to individual data submission platforms, it is currently not possible to assess the
interoperability of safety data across the inventories.

4.8 Confidentiality and public accessibility to safety data
Finding H. While a wealth of information has been made available to various competent authorities
for many chemicals, much of it has not been made publicly accessible. The possibility of claiming
confidential business information contributes partly to this limited public accessibility. Noticeably,
the right of registrants to claim data confidentiality, and associated provisions, vary considerably
among jurisdictions, from more restrictive to more open approaches. Provisions for international
information sharing exist in several jurisdictions, but often with pre-defined counterparts.
Data confidentiality. The right of registrants to claim specific information as confidential is a common
practice across most inventories and their underlying frameworks (see Table 8), but with varied scopes
and considerations. Some underlying frameworks allow registrants to claim any information reported
to the competent authorities as confidential—e.g., DSL, whereas many others have more refined scopes
—e.g., limiting to chemical name and end use under AIIC. Several inventories and their underlying
frameworks also include explicit provisions about which information cannot be confidential—e.g.,
information related to safety and health without revealing the identity of the chemical. Interesting to
note that several inventories and their underlying frameworks set time limits and/or periodic reviews
for the claimed data confidentiality. A number of inventories and underlying frameworks such as EU
REACH, PICCS, and TK-REACH also have explicit provisions about specific situations where the
authority can disclose confidential information.
Furthermore, three good practices are observed.
i) For some inventories and underlying frameworks such as AIIC and NSNRS, if the
information has been lawfully made available to the public, then it cannot be claimed as
confidential.
ii) Similarly, under DSL, the competent authority searches for all substances that have been
notified as confidential to verify whether these substances are on any public chemical
inventory, such as TSCA, AICS, KECI, and the European Inventory of Existing Commercial
Substances (EINECS). If the substance is listed on any one of these public inventories, the
notifier will be required to provide further justification for their request for confidentiality.
iii) Under KECI, where the ground that was used to justify the confidentiality ceases to exist,
the registrants shall request to terminate data protection.
Public accessibility of information. Most of the inventories have established a searchable online
database, although not all inventories display all chemicals therein, while some others are only available
in PDF files—e.g., IECSC and NSNRS—or not publicly accessible at all—e.g., MyEHS and CIMS. In
several inventories, newly registered substances will be made public only several years after the
registration, with the possibility of applying for early listing by registrants, whereas in others,
information will be made publicly available right after the approval of registration by the competent
authority.
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In most jurisdictions, much of the information available to the competent authority has not been made
publicly accessible, particularly on production, use, and hazard properties. In some countries, it is
possible to retrieve chemical information through specific processes—e.g., in New Zealand, requests
for information under the Official Information Act may require the authority to release information to
other parties, whereas in some other jurisdictions, there is no explicit provision on this matter.
International information exchange. Several inventories and their underlying frameworks include
explicit provisions or have established practice for the competent authority in one jurisdiction to share
information with their counterparts in other jurisdictions (including confidential information), often
with defined jurisdictions though.

TSCA, USA

TK-REACH, TUR

TECI2, THA

NSNRS, CHE

RPOHV, RUS

PICCS, PHL

NZIoC, NZL

CIMS, MYS

MyEHS, MYS

KECI, KOR

CSCL, JPN

ISHA, JPN

TCSI, CHN

REACH, EU

IECSC, CHN

DSL, CAN

AIIC, AUS

Table 8. Right to claim confidentiality, public accessibility to information via the inventory, and provisions on
international information exchange.

Confidentiality
References to other laws
Scope
- Chemical name/identity
- Production and use information
- Hazardous properties
- Any information with justification
Information that cannot be confidential
- Trade name(s) or common name(s)
- General information about uses
- Physical and chemical data
- Data (summaries) relating to risks
- Safe handling-related information
Confidentiality review
- Periodically review / time-limited
- Possibility of renewing confidentiality
- one or more times
- unlimited times
- Review following an evaluation
Exceptions for disclosing CBIs
Public access to information via the inventory
Addition into the inventory
- Immediate addition (within a year)
- Years after registration (normally)
- Early listing in the inventory is possible
Chemical information
- Chemical name, molecular formula
- Production and use information
- Properties and other information
Registration records
- Type of registration
- Assessment/evaluation statements
- Other conditions
International information exchange
Explicit provisions
Defined partners

24

5. A rough estimation of safety data availability for chemicals on the global market
Figure 1 shows the total numbers of chemicals listed in individual inventories and the numbers of
chemicals that have safety data submitted by companies and/or have been screened/assessed by the
competent authorities. From Figure 1A, the following observations may be made.
i) In nearly half of the inventories, it was possible to distinguish existing vs. new substances
(blue vs. orange ones), whereas in the others, it was not possible to do so (all grey ones).
ii) In MyEHS, CIMS, and TECI2, all chemicals have undergone a comprehensive hazard
assessment by the manufacturers or importers, as only substances that fulfill certain hazardous
criteria are required to be registered therein.
iii) In RPOHV and NSNRS, all chemicals have undergone a comprehensive hazard assessment
by the competent authorities.
iv) All substances listed in the EU REACH have been somehow assessed by the manufacturers
or importers; but only for those substances in quantities of 10 tonnes or more a year, a chemical
safety report, which summarizes the results of a chemical safety assessment, is required. In
other words, for substances in quantities <10 tonnes a year, the safety data may be limited.
v) In contrast, in the other inventories, only a part of the substances has safety data provided by
the manufacturers or importers, or assessments by the competent authorities. Among them,
several such as AIIC, DSL, CSCL, KECI, and NZIoC cover both existing and new substances,
whereas some others including IECSC, TCSI, and TSCA refer primarily to new substances.
From Figure 1 B, the following observations may be made among the chemicals that have safety data.
i) In total, up to 128,700 substances are identified to have safety data registered in the
inventories studied, and can be grouped into three categories depending on the availability of
chemical identities: (A) with over 57,500 substances with assigned CASRNs (after removing
duplicates), (B) over 27,000 substances without assigned CASRNs, but with other identifiers
for their chemical identities, and (C) over 43,500 substances with unknown identities (including
those that have not been reported in the public domain or have been claimed as confidential).
ii) Thus, this total number is nearly one-third of the previously reported number of up to
350,000 industrial chemicals that have been registered on the global market (Wang et al., 2020).
However, the numbers here need to be read with caution. On one side, the numbers here may be an
overestimate by not removing all possible duplicates. While the study has removed duplicating
CASRNs for the substances in Category A, it did not specifically tackle the issue of one substance may
have multiple active and deleted CASRNs and remove possible duplicates in the latter two categories.
This is because i) the deleted and alternate CASRNs of all substances can only be retrieved from
SciFinder, where the data need to be manually searched and compiled one-substance-by-one-substance
(which is very time-consuming), ii) for the Category B substances, different chemical names may be
used in different inventories, and it is currently still challenging to conduct automate the conversion
from chemical names to associated CASRNs (Wang et al., 2020), and iii) for the Category C, the
chemical identity information is simply not available for checking duplicates.
On the other side, the numbers here may also be an underestimate of chemicals with safety data for the
following two reasons: i) Certain chemicals may have been tested by the manufacturers, importers, or
other stakeholders (e.g., academics), but such data have not been reported to the competent authorities.
(2) Certain chemicals may have been tested by manufacturers or importers, but such data have been
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reported under other legislative frameworks such as the EU Classification, Labelling and Packaging
(CLP) Regulation, or on chemicals used in specific application areas such as food contact materials,
biocides, and pesticides.
Nevertheless, the study suggests that the competent authorities around the world may not have the safety
data for nearly two-thirds of industrial chemicals that have been on the global market. It should also be
noted that the estimation made here is about the magnitude of chemicals on the market with safety data,
but not about the exact numbers, particularly as it is a very dynamic process. In addition, it is also not
about the quantity and quality of safety data available, which may vary considerably from case to case
(see Sections 4.3–4.6). In other words, the availability of safety data does not mean that they are
comprehensive and all correct. For example, many substances may have been registered as polymers or
low-volume substances with reduced requirements of safety data.
Furthermore, among the substances with assigned CASRNs (Category A), about two-thirds have been
assessed in one jurisdiction, whereas the other one-third has been assessed in multiple jurisdictions (see
Figure 1C). As pointed out in Sections 4.3–4.6, the same chemicals may have varied levels of safety
data registered in different jurisdictions. Two findings can be interpreted from Figure 1C: (1) The
competent authorities in each jurisdiction may face registration of chemicals that are unique to them. In
other words, the competent authorities in all jurisdictions need to have the corresponding capability and
capacity to assess chemicals registered in their jurisdiction. (2) Repetitive assessment of the same
chemicals may exist. As it is currently unclear how the individual chemicals have been registered with
what safety data in most inventories, the level of repetitive efforts cannot be assessed.
Overall, improving the public accessibility of chemical safety data registered in individual jurisdictions
can allow more participation by the competent authorities in other jurisdictions, researchers, civil
society organizations, and interested citizens to conduct more in-depth analyses of existing safety data,
and their comprehensiveness and quality. It can also help to reduce repetitive efforts of assessing the
same chemicals multiple times.
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Figure 1. Overview of the number of chemical substances with safety data in individual inventories

27

6. Brief analysis of possible impacts between national/regional action on industrial chemicals
and the Beyond 2020 framework
Overall, a wide range of many national/regional inventories of chemicals has been established across
many jurisdictions. These inventories do not only provide an overview of industrial chemicals that have
been on the market, and their current commercial status in several cases, but also can serve as a base
for the competent authorities to collect and assess safety data for certain/all chemicals in order to enact
their sound management. Such inventories can also help the competent authorities at the national or
regional level to implement the Beyond 2020 framework, e.g., by providing a list of chemicals that may
be subject to concerted actions under the existing and future issues of concern. Meanwhile, many other
countries are yet to establish their own frameworks and inventories for industrial chemicals. This is an
area in which the Beyond 2020 Framework can provide support to. This support could include, but is
not limited to, the following action: i) providing guidance on standardized approaches and good
practices in establishing and maintaining chemical inventories, see Section 7.1; ii) providing and
monitoring global targets requesting governments to develop and implement legal frameworks for
industrial chemicals including establishing chemical inventories and requesting manufacturers and
importers to generate and make available safety data, see Section 7.2; iii) establishing a virtual
knowledge base of chemicals on the global market to ease and foster sharing of safety data and
cooperative assessments to ensure the best use of limited resources, see Section 7.3; and iv) by
coordinating capacity-development and technical-assistance projects in individual countries on
establishing chemical inventories.
Furthermore, it is recognized that the settings of these inventories and their underlying frameworks are
complex and diverse across jurisdictions, starting from definitions. In addition, while a lot of safety data
have been made available to certain competent authorities, most of them have not been made publicly
accessible and confidentiality claims contribute partly to it. As such, it is often challenging for nonexperts to understand how a chemical is managed within a jurisdiction and to know which chemicals
on the market have been assessed for their safety and by whom. This may have contributed to the
common misconception among the general public that all chemicals on the market have gone through
comprehensive/rigorous safety assessments by competent authorities. Meanwhile, it can also lead to
duplication of work by competent authorities to assess the same chemicals multiple times. Given that
many chemicals that are currently on the market likely remain to be assessed for their safety, such
inefficiency may be an important area to be tackled under the Beyond 2020 Framework, starting from
better information sharing (see Section 7.3). The Beyond 2020 Framework may also possibly coordinate
work to understand, prioritize and identify chemicals on the market that warrant international concerted
action but are not captured by existing multilateral environmental agreements (UNITAR, 2020). Such
chemicals include chemicals with PBT, vPvB, PMT (persistent, mobile in the water phase, and toxic),
vPvM (very persistent and very mobile in the water phase), carcinogenic, mutagenic, endocrinedisrupting, and/or neurotoxic properties, if they are used in the context of products that either lead to an
exposure of the environment (e.g., pesticides, detergents, etc.) or the general public (e.g., in personal
care products, textiles, packaging materials, etc.) (UNITAR, 2020; UNEP, 2021).

7. Recommended possible action forward under the Beyond 2020 framework
7.1 Developing good practices in establishing and maintaining chemical inventories
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Many countries and regions have established their own inventories as a cornerstone for sound
management of chemicals manufactured, imported, or processed within their jurisdiction. As shown in
Section 4, while serving similar purposes and having similar key elements, these inventories and
underlying frameworks differ considerably in the details, including definitions, scopes, data
requirements, data accessibility, etc. Noticeably, many interesting observations of good practices may
be learned from individual inventories and underlying frameworks as elaborated above for future
discussion and development on this matter (see Section 4).
As more and more countries are or will be developing chemical inventories and underlying frameworks
(e.g., Argentina, Brazil, Columbia, Ghana, Saudi), it would be a timely and much-needed effort to
develop a set of guidance and good practices to assist them and others in establishing and maintaining
chemical inventories, starting from harmonization of definitions to the extent that is possible and
including IT infrastructures with high compatibility and interoperability, e.g., based on IUCLID
(OECD, 2021). Such development may be led by intergovernmental organization(s) such as UNEP and
OECD, with the participation of the competent authorities from both countries that have developed and
are developing chemical inventories.

7.2 Establishing ambitious targets to monitor and foster safety data generation and sharing
As shown in Section 5 and Wang et al. (2020), many if not all countries will likely face chemicals that
are unique to their jurisdictions. The reasons behind such diversity and complexity of chemicals around
the world are currently unclear. Nevertheless, it does show the importance of wide establishment and
implementation of chemical registration and assessment around the world, as means to support
comprehensive national and international actions on sound management of chemicals. To tackle the
global threat of chemical pollution in a timely manner, the Beyond 2020 framework can and should
establish an ambitious target for fostering safety data generation and sharing in all parts of the world.
Such a target may be established under the proposed Strategic Objective B on “comprehensive and
sufficient knowledge, data and information are generated, available and accessible to all to enable
informed decisions and actions.” In particular, the target can encourage/focus on establishing legal
requirements to ensure the continuity and participation of chemical registration and assessment in
different parts of the world, in contrast to INSQ and TECI1 which were conducted on an ad hoc basis
without continuity and to MyEHS with the registration of only hundreds of chemical substances over
time. In addition, the target needs to have a sensible timeline, e.g., to initiate legal processes/preparation
by 2025 and finalize legal processes by 2030. Furthermore, the target can and should put a clear focus
on the chemical manufacturers concerning safety-data generation and sharing as a pre-requisite for them
to put chemicals on the market and into the trade. This can also contribute to internalizing the costs of
testing and assessment of chemicals that have been externalized onto society.

7.3 Establishing a virtual knowledge base of chemicals on the global market
A large amount of information on a large number of chemicals on the global market has been generated,
including identities, production, use, volumes, and hazard information (see Section 5). However, much
of this information is only available to the competent authorities in specific countries (see Section 4.8).
It was a justifiable approach in the past when the global trade of resources, chemicals, products, and
wastes was low and with limited understanding of chemicals that may undergo long-range
environmental transport. Today, there may need to be renewed thinking on the assessment and
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management of chemicals on the global market. One idea can be to establish a virtual knowledge base
of chemicals on the global market, building upon existing inventories and information therein.
Such a knowledge base can be both useful and cost-effective for countries with and without inventories.
For countries with inventories, the knowledge base provides additional insights into chemicals that may
be transported into the jurisdiction via global trade or long-range environmental transport and are not
listed in their own inventories, as well as possible additional safety assessments and data for chemicals
that are already listed in their own inventories.
In addition, it can also be a useful and cost-effective way for developing countries to establish their own
chemical inventories, as many chemicals are commonly used in multiple countries. For chemicals that
have already been listed and assessed in other countries, such a knowledge base can reduce the burden
of both industry and the competent authority in developing countries. For example, companies can
indicate if their chemical has been registered in this virtual knowledge base and if such a chemical has
been assessed by which countries. Afterward, the competent authority in developing countries can make
their own decisions based on existing assessments and focus their energy and resources on assessing
chemicals that are unique to their jurisdictions or have not been assessed elsewhere.
Further, such a knowledge base may allow the authority, industry, civil society organizations, and the
scientific community to check data consistency and develop novel approaches based on
cheminformatics and artificial intelligence to enhance the ability for assessing chemicals, including
moving toward alternative methods to animal testing.
Hence, setting up such a knowledge base can be very beneficial. While details for setting up such a
knowledge base, including how to set it up, how to maintain it, and who bears the costs, would be
subject to further discussions, it may be led by intergovernmental organization(s) such as UNEP and
OECD, with the participation of the authorities from both countries that have developed and are
developing chemical inventories. Such a knowledge base may build upon the existing eChemPortal,
which already provides links of individual chemicals to regulatory databases in different jurisdictions.
The knowledge base may either be set up i) as a centralized repository, ii) as a search engine for realtime extraction and structuring of information from different sources—which would require mainly
initial investment in setting up the IT system and maintain it to ensure compatibility with individual
databases, or iii) as a hybrid version of both with some information stored locally and other information
to be extracted real-time from different databases.
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