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1 CONTEXT

Chemicals are essential building blocks of our society. Managing the usage, environmental
releases and exposure to intentionally manufactured, unintentionally created or otherwise
anthropogenically introduced and released chemicals has become an increasingly important
element of the global sustainable development agenda. In this context, itis important to be able
to characterize the impact of chemical emissions associated with their usage along the life cycle
of products, processes or organizations, especially enabling the assessment and mitigation of
the impacts of eventual ambient unintended mixtures if they affect human health, ecosystem
health or both. A general term for such overall characterizations is ‘environmental footprint’,
which asks for guidance on designing a corresponding ‘chemical footprint’ of human activities.

In recent years, markets, investors, private sector, regulators and the public have placed growing
emphasis on transparent and comparable information about the use and impacts of chemicals,
creating momentum and the need for wider adoption of “chemical footprint” approaches. This
relevance was highlighted in the Global Framework on Chemicals adopted in 2023 as avoluntary
global framework presenting a plan to guide countries and stakeholders in jointly addressing the
life cycle of chemicals, including products and waste, with a vision for a safe, healthy and
sustainable future. This framework included the “chemical footprint approach” as part of its
strategic objectives and targets. Specifically, “chemical footprint” approaches are important for
Target D6 on reduction in the usage of chemicals of concern or reduction of risks or adverse
impacts linked to the usage of chemicals, for Target D3 on integrating strategies and policies for
the sound management of chemicals and waste into finance approaches and business models,
for Target A3 on minimizing adverse effects across the life cycle, and for Targets D1 to D4 on
sustainable innovation and safer alternatives. This requires a globally consistent understanding
of different aspects related to “chemical footprint”.

However, there is currently no broadly agreed terminology or standardized methodology for
‘chemical footprint’. As a result, assessments and interpretations remain fragmented, have
different scope and are difficult to compare, ultimately limiting their uptake into practice.

Considering existing ‘footprint’ standards, such as carbon and water footprint, and the need for
a clear and consistent ‘chemical footprint’ interpretation, the present guidance contributes to
ongoing global efforts to improve transparency and accountability regarding the environmental
impacts of chemicals by providing a structured terminology and methodological framework for
assessing chemical footprint, with the aim of laying the foundation for a global standard on
‘chemical footprint’. Such a standard would support greater consistency, comparability and
practical application of ‘chemical footprint’ and underlying approaches across stakeholders.

Based on these considerations, it is the aim of the present document to provide the foundation
for a broadly agreed terminology and guidance on the methodological framework for assessing
‘chemicalfootprint’ and related approaches. Specific objectives are to (a) propose an aligned set
of definitions relating to ‘chemical footprint’, (b) provide a list of methodological aspects to
support the assessment of ‘chemical footprint’ and the development and application of
‘chemical footprint approaches’, and (c) consolidate background material to the definitions
based on discussions and input from the contributing multi-stakeholder working group
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members. The target audience is all parties that require methodological guidance on assessing
‘chemical footprint’ and applying related approaches.

2 SCOPE

Considering the above-mentioned boundary conditions, the present document provides
definitions for a set of terms, as well as guidance on aspects related to the methodological
framework for carrying out a stand-alone ‘chemical footprint’ assessment or as part of a more
comprehensive environmentalimpact assessment, such as a life cycle assessment or a product
environmental footprint (PEF) assessment. The framework will particularly focus on the
evaluation and/or comparison of the potential impacts on human and environmental health
associated with chemical usage and related emissions along one or more life cycles of products,
processes or organizations. Definitions and methodological guidance will be provided for the use
of ‘chemical footprint approaches’ in assessing the different elements of a ‘chemical footprint’
as shown in Figure 1.
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Figure 1. Main elements of a chemical footprint and relevant chemical footprint approaches.

The present document intentionally proposes a progressive “chemical footprint” assessment
framework, as illustrated in Figure 1, that can be adopted by different stakeholders depending on
data availability, analytical maturity and the intended purpose of the assessment. The framework
is intended to follow the life cycle assessment methodology to assess chemical impact,
progressing along the elements of chemical usage-based accounting, chemical emission
estimation and evaluating human toxicity and ecotoxicity impact potentials. This is in recognition
of the data limitations that may currently be encountered when employing the framework for
particular cases. With each element, the methodological comprehensiveness (e.g., data
requirements, coverage of the source-to-impact pathway) increases while moving closer to the
fundamental objective of footprint approaches: to aggregate results from the characterization
of potential environmental impacts across contributing chemicals, life cycle stages and other
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aspects. Furthermore, given the potential future application of the chemical footprint within
sustainability reporting frameworks (e.g. the European Sustainability Reporting Standards, as
established by the Corporate Sustainability Reporting Directive, Directive (EU) 2022/2464), the
methodological framework is intended to remain flexible and adaptable as scientific methods
and data availability evolve, avoiding locking into a highly specific metric too early. It is to be
noted that the bridging of data gaps may evolve considerably, for example based on machine
learning methods applied to the available data on chemical and human toxicological and
ecotoxicological impacts.

The assessmentincludes the usage, environmental emissions and potential impacts on humans
and/or ecosystems associated with intentionally manufactured, unintentionally created or
otherwise anthropogenically introduced and released chemicals, along with the connected
degradation and/or transformation of products. On the other hand, aspects associated with
impacts on human health and/or the environmental health that happen through aspects other
than via potential toxicity are not included but may be addressed in other footprints (e.g. carbon
footprint), or via studies focussing on comprehensive life cycle assessments.

Chemical footprint approaches may in principle be conducted at different levels of application,
including for products, organizations or services. Consistently with the LCA methodology, the
system boundaries of an assessment may cover the full life cycle of the assessed system or be
limited to specific life cycle stages, depending on the intended purpose and scope of the
assessment. Transparent documentation and communication of system boundaries is essential
for the interpretation of results, and certain system boundary choices may limit the suitability of
results for specific purposes (e.g. comparative assertions), consistent with ISO-based LCA
principles. Together, the progressive chemical footprint framework and the flexibility in defining
system boundaries are intended to facilitate uptake and practical application of chemical
footprint approaches across stakeholders.

With this scope, the present document seeks to establish a glossary proposal as well as a
foundation for developing an international standard for chemical footprint assessments.

3 WAY OF WORKING

During the Open-Ended Working Group (OEWG) of the Global Framework on Chemicals,
organized in Uruguay in June 2025, stakeholders proposed to strengthen the application of
‘chemical footprint’ approaches through three working groups (WG), focusing on:

e WG1: Harmonizing chemical footprint terminology, defining scope and principles of
chemical footprint approaches, and initiating work towards an international standard,
grounded in a robust, science-based systems approach.

e WG2: Developing industry guidance for applying chemical footprint approaches within
sector programmes.

e WG3: Promoting sectoral commitments to implementing chemical footprint approaches
aligned with specific targets of the Global Framework on Chemicals.

The end goal of the working groups is to provide inputs to the Global Framework on Chemicals -
First International Conference (IC1) in November 2026, as part of the broader Implementation
Programmes to be adopted by IC1. The current document provides the outcomes of WG1 in
terms of terminology and methodological framework guidance for chemical footprint
approaches and informs the work of WG2 and WG3. Within WG1, the process of developing the
present document followed the following steps to ensure inclusion of all contributing
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stakeholders and aiming for broad acceptance of definitions and methodological guidance for
the chemical footprint:

1.

4

4.1

4.1.1

WG1 members are asked to submit at any point in time during the development of the
present document any material to WG1 co-leads that they find relevant, including
documents or other items referring to existing definitions and/or terminology of “chemical
footprint”, and/or application of “chemical footprint approaches”.

WGH1 co-leads are then tasked to collect and store any material sent by WG1 members,
check all material sent by WG1 members and consider the material to inform the drafting
of definitions and methodological guidance related to “chemical footprint” and
underlying approaches.

The draft terminology and methodological guidance on chemical footprint approaches
(e.g. methodological choices, criteria, boundary conditions) are complemented by a
systematic literature review coordinated by the WG1 co-leads.

WG1 members review and contribute to the drafted document during multiple iterations
and provide feedback and further input to the document in form of edits and comments.
Based on continuous input from WG1 members to the document, WG1 co-leads refine
the draft terminology and methodological guidance and implement online meetings with
the WG1 members to inform members on progress and updates in the document as well
as to discuss remaining aspects that require further input or refinement.

WG1 members ultimately approve the revised terminology and methodological guidance,
before the guidance is sent out for a wider stakeholder consultation.

The document is sent out for a wider stakeholder consultation, where all interested
parties including and beyond WG1 members are invited to provide input and comments
on the document.

WG1 co-leads revise and finalize the document based on input from the broader
stakeholder consultation and discuss open questions where relevant with WG1 members
before final submission as input to the Global Framework on Chemicals - First
International Conference (IC1).

TERMS AND DEFINITIONS

Terms relating to chemical

Chemical

Proposed definition: Substance of constant composition with characteristic properties.

Note 1: This definition includes chemical elements and their compounds in the natural state or
obtained by any manufacturing process. The definition covers any additive necessary to preserve
the stability of the chemical and any impurity deriving from the process used but excludes any
solvent which may be separated without affecting the stability of the substance or changing its
composition (GHS Rev. 11, 2025).

Note 2: Specific guidance should be provided on which chemicals are relevant for inclusion in a
chemical footprint assessment (4.2.6).

[Source: Adapted from [UPAC 2025]
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4.1.2 Chemical of concern

Proposed definition: Chemical (4.1.1) with specific properties that are harmful to humans and/or
the environment.

Note 1: The dedicated Global Framework on Chemicals (GFC) Cross-Thematic Group on
“Chemicals of Concern” will develop a mapping of existing regulatory and voluntary approaches
that identify/list chemicals of concern, also documenting the purpose, scope, criteria used
under these different approaches, as well as commonalities and gaps. The group furthermore
discussed the development of elements of guidance to support industry to identify and prioritize
chemicals of concern for action. Final recommendations from this working group should be
adopted in the present guidance to ensure consistency across GFC Workstreams.

[Source: Will be adapted from GFC Cross-Thematic Group on “Chemicals of Concern”]

4.1.3 Chemicalusage

Proposed definition: Quantity of chemical (4.1.1) mass used along the life cycle (4.2.8) of a
product, process or organization.

Note 1: Useful to complement information on chemical emissions (4.1.4) and related potential
environmental impacts (4.1.5) associated with chemical usage, especially where information on
chemical emissions and/or related potential environmental impacts is not available or not
feasible to determine.

Note 2: At organizational level, chemical usage could capture the following dimensions,
depending on the specific business activities: chemicals procured for use in own operations (e.g.
manufacturing of chemicals), and chemicals manufactured.

[Source: Own definition]

4.1.4 Chemical emissions

Proposed definition: Quantity of chemical (4.1.1) mass released into the environment along the
life cycle (4.2.8) of a product, process or organization.

Note 1: Useful to complement information on potential environmental impacts (4.1.5)
associated with chemical emissions associated with chemical usage (4.1.3), especially where
information on potential environmental impacts is not available or not feasible to determine.

Note 2: In addition to emissions at organizational level, it may also include information on the
emissions of chemicals that are placed on the market (as they leave the facilities of an
organization).

Note 3: Depending on the specific business activity, emissions can occur across environmental
media (i.e. air, water, and soil) and can include unintentional releases (e.g. from spills).

[Source: Own definition]

4.1.5 Potential environmental impacts

Proposed definition: Potential biological harm on human health and/or ecosystems associated
with chemical usage (4.1.3) and chemical emissions (4.1.4) along the life cycle (4.2.8) of a
product, process or organization.

Note 1: Potential environmental impacts are interpreted as “relative expressions, as they are
related to the functional unit of a product system” (ISO 14040:2006). In the context of chemical
footprint assessments (4.2.6), potential environmental impacts refer to impact categories
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(4.2.12) representing specific environmental issues of concern associated with chemical
emissions in life cycle assessment (4.2.9), namely human toxicity and ecotoxicity. Specific
guidance should be provided on which aspects are included in these impact categories, such as
effect potency and environmental persistence, and how to derive related characterization
factors (4.2.16) for each relevant chemical (4.1.1) to translate chemical usage (4.1.3) and/or
related chemical emissions (4.1.4) into the associated potential environmental impacts.

Note 2: Potential environmental impacts include aspects related to chemical usage (4.1.3)
and/or related chemical emissions (4.1.4), along with information linking chemical usage and/or
chemical emissions to potential environmental impacts via characterization factors (4.2.16).

[Source: 1SO 10993-1:2025, #3.24, modified; Panko & Hitchcock 2011, modified]

4.2 Terms relating to chemical footprint

4.2.1 Footprint

Proposed definition: Metric to report life cycle assessment (4.2.9) results for a product, process
or organization, addressing an area of concern defined as an aspect of the natural environment,
human health or resources of interest to society.

Note 1: Afootprint does not replace any regulatory or other risk or safety assessment but focuses
on any element of an organization’s activities covering its products and processes that interact
or can interact with the environment.

[Source: 1SO 14050:2020, #3.2.11 and #3.7.17, modified]

4.2.2 Chemicalfootprint

Proposed definition: Metric that quantifies the potential environmental impacts (4.1.5)
associated with chemical usage (4.1.3) and related chemical emissions (4.1.4).

Note 1: Potential environmental impacts are interpreted as “relative expressions, as they are
related to the functional unit of a product system” (ISO 14040:2006). In the context of chemical
footprint assessments (4.2.6), potential environmental impacts refer to impact categories
(4.2.12) representing specific environmental issues of concern associated with chemical
emissions in life cycle assessment (4.2.9), namely human toxicity and ecotoxicity.

Note 2: If potential environmental impacts (4.1.5) have not been comprehensively quantified, the
term “chemical footprint” can only be applied with an additional qualifier to differentiate the
interpretation of a “chemical footprint” from any other metric. A qualifier is one or several
additional words that are used in conjunction with the term “chemical footprint” to describe the
aspects studied in the chemical footprint assessment (4.2.6), e.g. “chemical usage footprint”
(4.2.3) or “chemical emission footprint” (4.2.4). Assessments involving a qualifier in the
“footprint” name may serve as an input to assess one or more specific elements of a “chemical
footprint”. The term “chemical footprint” without any qualifier is to represent a metric at the level
of potential environmental impacts, building on information on chemical usage (4.1.3), related
chemical emissions (4.1.4) and linking chemical usage and/or chemical emissions to potential
environmental impacts via characterization factors (4.2.16).

Note 3: Specific guidance should be provided on what the result of a chemical footprint
assessment (4.2.6) should include, which will depend on the specific decision context, e.g.
whether a single value is sufficient to inform on overall performance of an organization or whether
additional information needs to be reported along with a single value, such as chemical usage
(4.1.3) context and life cycle (4.2.8) stage, chemical emissions (4.1.4) pathways and/or impact
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potentials expressed as characterization factors (4.2.16) for each contributing chemical (4.1.1)
to inform specific management decisions at the relevant level(s) within an organization. Where
appropriate characterization factors are not available, specific guidance should be provided to
support the development of approaches to link chemical usage and/or related chemical
emissions to potential environmental impacts.

Note 4: Specific guidance should be provided on the physical unit in which a chemical footprint
result should be reported, at what level of disaggregation to calculate results for each considered
chemical (4.1.1) or chemical group, and how to aggregate results across chemicals or chemical
groups.

[Source: 1SO 14046:2014, #3.3.1, modified]

4.2.3 Chemical usage footprint

Proposed definition: Metric that quantifies the chemical (4.1.1) mass used along the life cycle
(4.2.8) of a product, process or organization.

Note 1: This metric provides results for a specific element of a chemical footprint (4.2.2), namely
results associated with chemical usage (4.1.3). Combining all relevant elements, namely
chemical usage, chemical emissions (4.1.4) and characterization factors (4.2.16), will then be
considered the chemical footprint.

Note 2: Specific guidance should be provided on the physical unit in which a chemical usage
footprint result should be reported, at what level of disaggregation to calculate results for each
considered chemical (4.1.1) or chemical group, and how to aggregate results across chemicals
or chemical groups in a way that ideally facilitates that chemical usage can be translated into
related chemical emissions (4.1.4) and/or directly into potential environmental impacts (4.1.5).

[Source: Own definition, aligned with 4.2.2]

4.2.4 Chemical emission footprint

Proposed definition: Metric that quantifies the chemical (4.1.1) mass emitted to the environment
along the life cycle (4.2.8) of a product, process or organization.

Note 1: This metric provides results for a specific element of a chemical footprint (4.2.2), namely
results associated with chemical emissions (4.1.4). Combining all relevant elements, namely
chemical usage (4.1.3), chemical emissions and characterization factors (4.2.16), will then be
considered the chemical footprint.

Note 2: Specific guidance should be provided on the physical unit in which a chemical emission
footprint result should be reported, at what level of disaggregation to calculate results for each
considered chemical (4.1.1) or chemical group, and how to aggregate results across chemicals
or chemical groups in a way that ideally facilitates that chemical emissions can be translated
into related potential environmental impacts (4.1.5).

[Source: Own definition, aligned with 4.2.2]

4.2.5 Potential environmentalimpact footprint (= Chemical footprint)
See Chemical footprint (4.2.2).

Note 1: Since chemical footprint (4.2.2) is defined as a metric representing potential
environmental impacts (4.1.5), there is no separate definition for a potential environmental
impact footprint. Metrics that link chemical usage (4.1.3) or chemical emissions (4.1.4) to
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potential impact via characterization factors (4.2.16) and combining such information with
information on usage or emissions can directly be referred to as a chemical footprint.

4.2.6 Chemicalfootprint assessment

Proposed definition: Compilation and evaluation of the inputs, outputs and associated potential
environmental impacts (4.1.5) related to chemical usage (4.1.3) or chemical emissions (4.1.4)
affected by a product, process or organization.

Note 7: If a chemical footprint assessment reflects the comprehensive evaluation of potential
environmental impacts (4.1.5), it can be called “chemical footprint assessment” without any
qualifier. If a chemical footprint assessment does not comprehensively evaluate potential
environmental impacts, it needs to be associated with a qualifier that describes objectively what
has been assessed, in line with chemical footprint (4.2.2), Note 1.

Note 2: Since every chemical (4.1.1) can potentially contribute to a chemical footprint (4.2.2) as
a cumulative metric, all chemicals are within the scope of a chemical footprint assessment
unless the chemical scope of such an assessment is explicitly defined differently.

Note 3: Specific guidance should be provided on the methodological approach to be followed for
conducting a chemical footprint assessment.

[Source: 1SO 14046:2014, #3.3.2, modified]

4.2.7 Chemicalfootprint approach

Proposed definition: Data and methods that provide relevant contributions to a chemical
footprint assessment (4.2.6) for deriving a chemical footprint (4.2.2) or one or more of its
elements, that is chemical usage (4.1.3), and/or related chemical emissions (4.1.4), and/or
associated impact characterization factors (4.2.16).

Note 1: While chemical footprint (4.2.2) comprehensively quantifies potential environmental
impacts (4.1.5), any approach might be called a “chemical footprint approach” that quantifies
any one or more specific aspects that are relevant for deriving a chemical footprint.

Note 2: Specific guidance should be provided on the criteria that need to be fulfilled for any data
and methods to be considered as relevant chemical footprint approaches.

[Source: Own definition]

4.2.8 Lifecycle

Definition: Consecutive and interlinked stages of a product system, from raw material
acquisition or generation from natural resources to final disposal.

[Source: 1SO 14044:2006, #3.1]

4.2.9 Life cycle assessment (LCA)

Definition: Compilation and evaluation of the inputs, outputs and the associated potential
environmental impacts (4.1.5) of a product system throughout its life cycle (4.2.8).

[Source: ISO 14044:2006, #3.2, modified]

4.2.10 Life cycle inventory analysis (LCI)

Definition: Phase of life cycle assessment (4.2.9) involving the compilation and quantification of
inputs and outputs for a product system throughout its life cycle (4.2.8).
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[Source: ISO 14044:2006, #3.3, modified]

4.2.11 Life cycle impact assessment (LCIA)

Definition: Phase of life cycle assessment (4.2.9) aimed at understanding and evaluating the
magnitude and significance of the potential environmental impacts (4.1.5) for a product system
throughout the life cycle (4.2.8) of the product.

[Source: ISO 14044:2006, #3.4]

4.2.12 Impact category

Definition: Class representing environmental issues of concern to which life cycle inventory
analysis (4.2.10) results may be assigned.

[Source: ISO 14044:2006, #3.39]

4.2.13 Impact category indicator

Definition: Quantifiable representation of an impact category (4.2.12).

Note 1: The shorter expression “category indicator” can be used for improved readability.
[Source: ISO 14044:2006, #3.40, modified]

4.2.14 Category endpoint

Definition: Attribute or aspect of natural environment, human health, or resources, identifying an
environmental issue giving cause for concern.

[Source: 1ISO 14044:2006, #3.36]

4.2.15 Chemical footprint profile

Proposed definition: Compilation of impact category indicator (4.2.13) results addressing
potential environmental impacts (4.1.5) related to chemical usage (4.1.3) or related chemical
emissions (4.1.4).

Note 1: If a chemical footprint profile reflects comprehensively potential environmental impacts
(4.1.5), it can be called “chemical footprint profile” without any qualifier. If a chemical footprint
profile does not reflect comprehensively potential environmental impacts, it needs to be
associated with a qualifier that describes objectively what has been assessed, in line with
chemical footprint (4.2.2), Note 1.

[Source: 1SO 14046:2014, #3.3.13, modified]

4.2.16 Characterization factor

Definition: Factor derived from a characterization model (4.2.17) which is applied to convert an
assigned life cycle inventory analysis (4.2.10) result to the common unit of the category indicator
(4.2.13).

Note 1: This metric provides results for a specific element of a chemical footprint (4.2.2), namely
results associated with linking chemical usage (4.1.3) and/or chemical emissions (4.1.4) to
potential environmental impacts (4.1.5). Combining all relevant elements, namely chemical
usage, chemical emissions and characterization factors, will then be considered the chemical
footprint.

Note 2: The common unit allows calculation of the category indicator (4.2.13) result.
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Note 3: Specific guidance should be provided on which environmental mechanism (4.2.18)
should be addressed by the characterization factors, which characterization model (4.2.17) is
applicable to derive characterization factors, and how to address methodological limitations and
data gaps to derive a comprehensive set of characterization factors for each relevant chemical
(4.1.1).

[Source: 1ISO 14044:2006, #3.37]

4.2.17 Characterization model

Definition: Characterization models reflect the environmental mechanism (4.2.18) by describing
the relationship between the life cycle inventory analysis (4.2.10) results, category indicators
(4.2.13) and, in some cases, category endpoint(s) (4.2.14). The characterization model is used to
derive the characterization factors (4.2.16).

[Source: ISO 14044:2006, #4.4.2.2.1, modified]

4.2.18 Environmental mechanism

Definition: System of physical, chemical and biological processes for a given impact category
(4.2.12), linking the life cycle inventory analysis (4.2.10) results to category indicators (4.2.13) and
to category endpoints (4.2.14).

[Source: 1SO 14044:2006, #3.38]
4.3 Terms relating to interpretation and reporting of chemical footprint results

4.3.1 Comparative assertion

Definition: Environmental claim regarding the superiority or equivalence of one product (4.4.1)
versus a competing product that performs the same function.

[Source: ISO 14044:2006, #3.6]

4.3.2 Regrettable substitution

Proposed definition: Replacing a chemical (4.1.1) where the alternative turns out either to result
in similar or worse potential environmental impacts (4.1.5) than the replaced chemical, or to
involve shifting the burden of the impact to another entity.

[Source: UNEP GCO Il (mandated by UNEA resolution 2/7), Section 5.3, p. 443, modified]

4.3.3 Interested party

Definition: Person or organization that can affect, be affected by, or perceive themselves to be
affected by the results of a chemical footprint assessment (4.2.6).

[Source: 1SO 14046:2014, #3.4.2, modified]

4.4 Terms relating to product, product system, process and organization

4.4.1 Product

Definition: Any item, whether or not it is interconnected to other items, supplied or made
available, whether for consideration or not, including in the context of providing a service, which
is intended for consumers or is likely, under reasonably foreseeable conditions, to be used by
consumers even if not intended for them.
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Note 1: The term “Product” includes services.

[Source: Regulation (EU) 2023/988, Article 3, #1]

4.4.2 Product system

Definition: Collection of unit processes with elementary and product flows, performing one or
more defined functions, and which models the life cycle (4.2.8) of a product (4.4.1).

[Source: 1ISO 14044:2006, #3.28]

4.4.3 Process
Definition: Set of interrelated or interacting activities that transforms inputs into outputs.
[Source: 1ISO 14044:2006, #3.11]

4.4.4 Organization

Definition: Person or group of people that has its own functions with responsibilities, authorities
and relationships to achieve its objectives.

[Source: 1SO 14046:2014, #3.5.11]

4.4.5 Waste

Definition: Any chemical (4.1.1) or product (4.4.1) which the holder intends or is required to
dispose of.
Note 1: The definition is taken from the Basel Convention on the Control of Transboundary

Movements of Hazardous Wastes and Their Disposal (22 March 1989) but is not confined in this
International Standard to hazardous waste.

[Source: 1ISO 14044:2006, #3.35, modified]

4.5 Terms relating to data and uncertainty

4.5.1 Primary data

Definition: Quantified value of a unit process or an activity obtained from a direct measurement
or a calculation based on direct measurements at its original source.

Note 1: Primary data do not necessarily originate from the product system (4.4.2) under
assessment because primary data may relate to a different but comparable product system to
that being assessed.

[Source:1SO 14046:2014, #3.6.1]

4.5.2 Secondary data

Definition: Data obtained from sources other than a direct measurement or a calculation based
on direct measurements at the original source.

Note 1: Secondary data sources can include but may not restricted to databases and published
literature validated by competent authorities.

[Source:1SO 14046:2014, #3.6.2]
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4.5.3 Uncertainty analysis

Definition: Systematic procedure to quantify the uncertainty introduced in the results of a life
inventory analysis (4.2.10) and in the results of the life cycle impact assessment (4.2.11), due to
the cumulative effects of model imprecision, scenario uncertainty and data variability.

Note 1: Either ranges or probability distributions are used to determine uncertainty in the results.

Note 2: Specific guidance should be provided on how to conduct an uncertainty analysis, and in
which form to present its results as part of a chemical footprint assessment (4.2.6).

[Source: 1SO 14044:2006, #3.33, modified]

5 METHODOLOGICAL FRAMEWORK

In the following chapter, methodological guidance associated with the concept of “chemical
footprint” and related “chemical footprint approaches” is provided, starting with relevant
boundary conditions (Section 5.1) and general guidance related to the underlying principles. As
part of this general guidance, no specific data, methods or tools will be proposed or mentioned,
as this should be part of more detailed guidance in relation to assessing and interpreting
chemical footprint results in different sectors, regions, and decision contexts.

5.1 Boundary conditions

The following section describes the boundary conditions that define the elements and the scope
of the "chemical footprint" concept. Such elements define the purpose of having a unitary
definition (Section 5.1.1), the practical relevance of the concept (Section 5.1.2), the importance
of leveraging existing frameworks (Section 5.1.3), the complementary nature of the concept with
existing chemicals management tools with each tool having its own decision contexts and
assessment conditions (Section 5.1.4), and finally the feasibility in applying it for decision-
making (Section 5.1.5).

5.1.1 Clear interpretation

To enable a consistent application of chemical footprint approaches across stakeholders,
companies, sectors, regions, capacities and application contexts, and to enable a consistent
interpretation of chemical footprint results, including facilitating comparison across
assessments where appropriate, terms related to chemical footprint must be clearly defined.
More specifically, providing a single, unitary definition and interpretation for each term and
metric is key to a common understanding of the proposed terms, with an appropriate level of
granularity to accommodate for sectoral specificities, company-specific circumstances, and different
decision contexts.

Where current practice, specific conditions (e.g. the feasibility of an assessment), or limited
capacity (e.g. companies with very few employees, such as SMEs) led to terms being interpreted
differently depending on various aspects (e.g. assessment scopes), qualifiers should be
proposed to the relevant terms to support a clear and unambiguous interpretation and facilitate
differentiation of assessment scope and focus. Such qualifiers are consistent with other ISO-
standardized footprint assessment frameworks, such as the Water Footprint (ISO 14046:2014,
see #3.3.1), where a qualifier is described as one or several additional words used in conjunction
with a specific term to avoid multiple interpretations of the same term and provide additional
specificity to relevant terms to clarify, for instance, differences in assessment scope.
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5.1.2 Supporting management decisions

The proposed definitions of terms and methodological guidance related to chemical footprint
and its underlying approaches should be designed to ultimately inform actual management
decisions towards integrating strategies and policies for the sound management of chemicals
and waste across stakeholders, companies, sectors, regions, capacities and application
contexts.

Such management decisions may require different levels of details, depending on the actual
decision context. This can in the simplest way be a single numerical value in support of, for
example, comparing the chemical footprint performance of two products, processes or
organizations, or comparing the performance of the same product, process or organization
across years. In other contexts, more detailed information might be required to facilitate making
actual management decisions. This may on top of a single numeric performance value include,
for example, information on the specific chemical usage context, emissions and/or exposure
conditions, involved human and/or ecological receptors that are affected, and/or an overview of
the specific contribution of individual chemicals or chemical groups, processes and/or life cycle
stages to the overall performance value.

Where different decision contexts require different levels of details in chemical footprint results,
methodological guidance should be provided to facilitate the broad application of chemical
footprint and its underlying approaches across decision and management contexts.

5.1.3 Alignment with other “footprint” tools and standards

ISO standards exist that follow a specific structure for describing terms and methodological
framework in relation to a ‘footprint’ assessment, such as the ISO 14067:2018 for ‘carbon
footprint’ and ISO 14046:2014 for ‘water footprint’. In these standards, ‘footprints’ summarize
complex information related to human activities, environmental emissions or resource
consumption and related potential impact on the climate and water system, respectively, in a
single metric with meaningful interpretation of potential environmental impacts (on human
health, ecological health and natural resources), which can be summarized per product,
process, or organization. While the underlying mechanisms of these existing footprint
frameworks differ in various aspects, such as spatiotemporal dimensions, both consistently
follow and build upon the principles, requirements and guidelines identified in international
standards on life cycle assessment (LCA), ISO 14040:2006 and ISO 14044:2006. The footprint
standards addressing a single issue of concern are using these standards as normative reference
covering all relevant environmental impacts.

Specifically, both footprint standards use the LCA methodology with focus on a specific impact
category, to help avoiding burden-shifting across life cycle stages, products, processes or
organizations, facilitate transparent quantification of ‘footprint’ results and express them in
terms of potential environmental impact, and enable aggregation, for example across life cycle
stages and emitted substances.

For facilitating a straightforward process to use the present document as a foundation for
developing an ISO standard for chemical footprint that is as much as possible aligned with
existing footprint standards while adequately addressing aspects that are unique to chemicals
in the context of chemical footprint, we build on the same methodological foundation as other
footprint standards, namely LCA, aiming at facilitating the consideration of different life cycle
stages, allow for aggregation across relevant aspects, such as chemicals and/or life cycle
stages, and considering both inventory analysis and impact assessment to inform decisions,
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with focus on one or more specific impact categories relevant for chemical footprint, namely
human toxicity and/or ecotoxicity.

The knowledge base for the characterization of a chemical footprint consists of data on
chemicals (physicochemical characteristics), use and emission data, fate and behaviour
insights as well as hazard insights (for human health and species in ecosystems), which should
be combined according to well-established and scientifically sound methodological
approaches.

5.1.4 Complementing existing management tools

Specifically for chemicals, national and international regulatory frameworks, such as chemical
risk assessment, are in place to address specific “hazards” or “risks”. For these frameworks,
various tools, data and classification systems allow the deployment of assessments according
to the specific decision contexts, boundary conditions and requirements of these frameworks.
This includes, for example, the introduction of conservative assumptions aimed at achieving
certain protection levels, the binning (i.e. transforming numerical data into discrete categories)
of certain criteria results where aggregation is not needed, and the exclusive focus on hazards
without considering emission and/or exposure aspects to inform certain hazard-based
decisions. Such frameworks, however, have their specific decision space, which differs
considerably from the decision space that ‘footprint’ assessments can inform, where the latter
explicitly focuses the purpose on the entire life cycle. The latter explicitly consider the entire life cycle
of products, processes or organizations, facilitating aggregation of results at the level of potential
environmental impacts.

While differing in scope and purpose, chemical footprint approaches draw on many of the same
underlying data and concepts used in regulatory assessments, including, for example,
information on usage, emissions, exposure, and intrinsic hazard properties (e.g. environmental
half-lives informing persistence, bioaccumulation factors informing exposure and toxicity
potency informing toxicological effects). The purpose of a chemical footprint, however, is to
enable supply chain transparency, chemical prioritization/substitution and environmental
performance tracking at a system level, enabling aggregation and comparison across chemicals,
processes, life cycle stages and systems. With that, a chemical footprint complements rather
than replaces or compete with regulatory risk assessment or other frameworks that have a
different focus. That is, the footprint approach aims to eventually provide quantitative insights
into the aggregated potential environmental impacts of an assemblage of chemicals involved in
and emitted along product, service or technology life cycles due to human activities.

Hence, while chemical hazard data are being used in risk assessment as well as in LCA-based
assessment approaches, differences in the respective underlying requirements (e.g. protective
context using conservative estimates versus comparative context using central estimates) and
boundary conditions (e.g. quantitative results that need to be quantitatively aggregated versus
using discrete data categories and scores) must be respected. Differences in such requirements
and boundary conditions necessarily lead to methodological differences between LCA-based
‘footprint’ assessments and other chemicals management frameworks, even if the same data
are used as inputs. The aim of the present document is to comply with the specific
methodological framework underlying ‘footprint’ assessments, respecting related decision
spaces and application contexts.
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5.1.5 Considering feasibility

To inform management decisions, chemical footprint approaches need to be feasibly applied,
and chemical footprint results feasibly derived by the various relevant stakeholders, including
small companies with limited assessment capacity.

On the inventory analysis side, which includes information on chemical usage and related
information on chemical emissions, existing efforts focus on deriving company-specific and/or
sector-specific data for a broad set of chemicals (for usage), as well as on national or other
emission inventory datasets (for emissions). Such data and information already provide a
feasible starting point for various stakeholders to generate inventory results, which are an
important element of an overall chemical footprint.

On the impact assessment side, there are tools that aim at translating chemical usage and/or
related chemical emissions into potential impacts on humans and/or ecosystems via so-called
‘characterization factors’ for ‘human toxicity’ and ‘ecotoxicity’ impacts, respectively. However,
even though some widely used methodologies that generate relevant characterization factors
already provide results for thousands of chemicals, characterization factors are not available for
the larger share of currently marketed chemicals that are relevant for the purpose of chemical
footprint assessments.

Where relevant characterization factors are missing to translate chemical usage and related
information on chemical emissions into potential impacts on humans and/or ecosystems, it is
currently not feasible to task the various stakeholders that apply chemical footprint approaches
in practice with the generation of characterization factors. This is mainly due to the complexity of
the underlying characterization methods and the lack of current agreement on the application of
input data sources, data processing and reporting from existing characterization methods across
stakeholder groups, regions and sectors, which can compromise interpretation and comparison
of related results.

To accommodate the progress in developing and applying chemical footprint approaches, as
well as interpreting and using chemical footprint results for informing relevant management
decisions, we will propose the use of qualifiers if relevant chemical footprint approaches provide
results that do not yet reflect an LCA-based, impact-level “chemical footprint”. With such
qualifiers, it will be possible to generate results for certain elements (e.g. inventory results at the
level of chemical usage) of an overall chemical footprint, while making explicit what these results
represent. Results based on assessments using such qualifiers may serve (a) as standalone
results for specific decision contexts that do not require a full chemical footprint assessment, or
(b) as input to a chemical footprint assessment by providing results of a relevant chemical
footprint element, which may be combined with results of other elements to yield chemical
footprint results as soon as this is becoming feasible.

5.2 Generalrequirements

This section provides methodological guidance for the quantification, evaluation, and reporting
related to chemical footprint assessments, adopting a life cycle perspective. The framework is
based on the principles laid out in relevant ISO standards, namely ISO 14040:2006 and ISO
14044:2006 for Life Cycle Assessment (LCA), and incorporating concepts from ISO 14046:2014
(water footprint) and ISO 14067:2018 (carbon footprint), to ensure scientific consistency and
environmentalrelevance. Achemicalfootprint assessmentis defined as an iterative process that
includes the analysis of chemical usage and emissions along entire life cycles of products,
processes and organizations, as well as an evaluation of environmental fate, human and
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ecological exposure, and toxicity/ecotoxicity potency, for both the chemicals used and the
formation of chemical transformation products. With that, a chemical footprint assessment
considers approaches to derive results related to the different elements of a chemical footprint,
namely chemical usage, chemical emissions and characterization factors linking chemical
usage and/or chemical emissions to potential environmental impacts related to human toxicity
and ecotoxicity as considered impact categories within LCA. A chemical footprint assessment
includes the following four phases:

e Definition of the goal and scope (see Section 5.3),

e Chemicalfootprint inventory analysis (see Section 5.4),

e Chemical footprintimpact assessment (see Section 5.5),

e Interpretation of chemical footprint results (see Section 5.6).

Key principles for a chemical footprint assessment include the application of a full life cycle
perspective, having an environmental focus, being a relative approach using a “functional unit”
as the basis for a consistent comparison, following an iterative approach, and adhering to
transparency, comprehensiveness, and accuracy in assessment and results. These key
principles are consistent with principles applied in LCA, carbon footprint and water footprint
assessments.

Life cycle perspective: A chemical footprint assessment of a product, process or organization
considers the entire life cycle, from raw material extraction and acquisition, through material
production and manufacturing, to use and end of life treatment and final disposal. With that, a
chemical footprint assessment does not only focus on the potential environmental impact
associated with a certain chemical, but on the potential environmental impact associated with
all emissions along the life cycle of a chemical (i.e. where a chemical itself is considered a
“product”), a product, a process or an organization. Through such a systematic overview and
perspective, the shifting of a potential environmental burden between life cycle stages or
individual processes can be identified and possibly avoided.

Environmental focus: A chemical footprint assessment addresses the environmental aspects
and impacts of the system. In accordance with relevant impact categories within the LCA
framework, this includes potential environmental impacts associated with human toxicity and
ecotoxicity. Economic and social aspects and impacts (other than toxicity-related impacts on
humans and/or ecosystems) are, typically, outside the scope of the assessment. Other tools
may be combined with a chemical footprint assessment for more extensive assessments.

Relative approach and functional unit: A chemical footprint assessment is related to a
functional unit as the basis for comparison (of life cycle stages, products, processes or
organizations) and the result(s) of a chemical footprint assessment are calculated relative to this
functional unit.

Iterative approach: A chemical footprint assessment is an iterative technique. The individual
phases of a chemical footprint assessment build on the results of the other phases. The iterative
approach within and between the phases of a chemical footprint assessment contributes to the
comprehensiveness and consistency of the study and the reported results.

Transparency: Sufficient and appropriate information is disclosed in order to allow users of the
chemical footprint assessment to make decisions with reasonable confidence, where the level
of detail needed for a proper interpretation of results from a chemical footprint assessment can
differ as a function of the decision context of the study.
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Comprehensiveness: All data which provide a significant contribution to the chemical footprint
are included in a chemical footprint assessment.

Accuracy: Bias and uncertainties associated with a chemical footprint assessment are reduced
as far as is practicable.

5.3 Goal and scope definition

Goal and scope of a chemical footprint assessment are defined in alignment with ISO
14040:2006 and I1SO 14044:2006. The goal definition of a chemical footprint assessment must
clearly establish the intended application, the reasons for the study, and the target audience.
The scope definition, in turn, must determine the following aspects:

System boundary: Life cycle stages included (e.g., from raw material extraction to final
disposal). The assessment may cover the full life cycle or be limited to specific life cycle stages,
depending on the decision context of the study.

Functional unit: The basis for comparison of the results. Quantified performance of a studied
system, such as the life cycle of a product, process or organization, for use as a reference unit.
All subsequent analyses are then conducted relative to that functional unit, as all inputs and
outputs in the chemical footprint inventory analysis and consequently the chemical footprint
impact assessment profile are related to the functional unit.

Cut-off criteria and allocation procedures: Rules for the inclusion of minor chemical flows and
the distribution of potential environmental impacts among products and byproducts.

Cut-off criteria: Specification of the usage, emissions or toxicity/ecotoxicity characterization
factors of chemicals or the level of environmental significance associated with unit processes or
product systems to be excluded from a study.

Allocation: Partitioning the input or output flows of a process or a considered system (i.e. life
cycle of a product, process or organization) between the system under study and one or more
other systems.

5.4 Chemicalfootprint inventory analysis

This phase of a chemical footprint assessment consists of the compilation and quantification of
inputs and outputs for a considered system (i.e. a product, process or organization) throughout
its life cycle. The inventory should cover the measured or estimated data on the chemical usage
and usage context, and associated life cycle emissions of chemicals to the environment,
including to air, water, and soil.

For the analysis of emissions inventories of chemicals, a series of guidelines on emission
analysis and risk assessment is available for reference, such as those described in OECD’s
Guidance Manuals on Pollutant Release and Transfer Register (PRTR)"> and Emission Scenario
Documents (ESDs)3.

5.5 Chemicalfootprintimpact assessment

This phase of a chemical footprint assessment evaluates the magnitude of the potential
environmental impacts identified in the chemical footprint inventory analysis phase. It includes

" https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0440
2 https://www.oecd.org/chemicalsafety/pollutant-release-transfer-register
3 https://www.oecd.org/en/publications/series-on-emission-scenario-documents_23114606.html
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one or more specific impact categories relevant for chemical footprint, namely human toxicity
and/or ecotoxicity, depending on the defined goal and scope of the study. The steps of a chemical
footprint impact assessment phase as well as its relation to the chemical footprint inventory
analysis and chemical footprint interpretation phases are illustrated in Figure 2.

1. Chemical footprint inventory analysis

2. Chemical footprint impact assessment

Impact category Impact category
(e.g. ecotoxicity) (e.g. human toxicity)

v Y

Characternization

Y {

Chemical footprint Chemical footprint
indicator result indicator result
(e.g. CTUe, PAFm®d, PDFm°d) (e.g. CTUR, cases, DALY)

g {

MNormalization and weighting'@

{

Chemical footprint after weighting!@

3. Chemical footprint interpretation

Figure 2. Chemical footprint impact assessment steps (“a” denotes optional steps) and relation
of chemical footprint impact assessment to inventory analysis and interpretation phases.

Classification and characterization: Assignment of inventory data to impact categories and
calculation of results using characterization factors that consider environmental fate,
human/ecological exposure and human toxicity/ecotoxicity effects of chemicals.

5.6 Interpretation of chemical footprint results

In the present document, the results of a chemical footprint assessment are interpreted in the
broadest possible sense and are not linked to any specific decision context, application area, or
policy framework. Therefore, this document will not include any interpretation of chemical
footprint results in relation to specific decision contexts, such as the objectives or targets of the
Global Chemicals Framework as a specific international policy framework.
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The different levels of chemical footprint assessment focus on providing results that inform
different aspects along the value chain and the pathway from source to impact. This includes:

Chemical usage footprint: Provides information on inputs in relation to chemical usage.

Chemical emission footprint: Provides information on chemical emissions as a pressure on
human health and ecosystem quality as related areas of protection in LCA.

Chemical footprint: Provide information on potential environmental impacts associated with
human toxicity and/or ecotoxicity impacts on, respectively, human health and ecosystem
quality.

Additionally, the chemical footprint impact assessment phase serves to identify “hotspots” or
critical points of potential environmental impacts, evaluate the integrity of the study, and
conduct sensitivity and uncertainty analyses.

5.7 Limitations of chemical footprint

The results of a chemical footprint assessment represent potential environmental impacts
based on scientific models and must be interpreted considering the limitations of the available
data, spatial variability, and toxicological knowledge, which, in some cases, may be incomplete.
These limitations must be communicated transparently to avoid misinterpretations of the
results.
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