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Glossary

Biodiversity: The variability among living organisms from all sources including terrestrial, marine and other
aquatic ecosystems and the ecological complexes of which they are a part. This includes variation in genetic,
phenotypic, phylogenetic and functional attributes, as well as changes in abundance and distribution over
time and space within and among species, biological communities and ecosystems.!

Biodiversity loss: The reduction of any aspect of biological diversity (i.e. diversity at the genetic, species
and ecosystem levels) that results from loss in a particular area through death (including extinction),
destruction or manual removal; it can refer to many scales, from global extinctions to population extinctions,
resulting in decreased total diversity at the same scale, adversely affecting human-environment connections
and disrupting the flow of Nature’s contribution to people.?

Direct drivers of biodiversity loss: Natural and anthropogenic factors or pressures that directly cause
changes in nature, anthropogenic assets, nature’s contributions to people and a good quality of life. Direct
drivers identified in the IPBES Global Assessment include land/sea use change, direct exploitation, climate
change, pollution and invasive alien species.’

Direct operations: Activities over which a company has operational or financial control.
Environmental materiality: Significance of an issue to understand human impact on the environment.

Environmentally Material Topics (EMTs): Reflect an economic activity’s most significant impacts on the
environment. They are evidenced by science, grounded in planetary boundaries science and aligned with
IPBES direct drivers of biodiversity loss. EMTs represent top-priority topics for an organisation to consider
and track performance on from an environmental perspective. As such, EMTs should be accounted for in
corporate disclosures, regardless of their financial materiality.

Environmentally Material Information (EMI): Grounded in the science of the nine planetary boundaries, the
EMI is a set of 15 environmental data points that capture complex system dynamics and provide a
transparent prioritisation for disclosing corporate environmental impacts. EMI reflects information about
what is taken from natural systems, management practices affecting nature, and releases of material or
substances. The EMI aims to foster meaningful, comparable corporate environmental impact reporting. In
particular, it enables organisations to meaningfully track performance against Environmentally Material
Topics.

Land use change: Change in the use or management of land by humans, which may lead to a change in land
cover. * Large physical changes (e.g. through excavation) and habitat degradation (e.g. habitat
fragmentation) constitute land use changes. Such impacts, when identified, should be made explicit in
companies’ disclosures under ‘land use change’.

Novel entities: Novel anthropogenic introductions to the Earth system. These include synthetic chemicals
and substances (e.g., microplastics, endocrine disruptors, and organic pollutants); anthropogenically
mobilised radioactive materials, including nuclear waste and nuclear weapons; and human modification of
evolution, genetically modified organisms and other direct human interventions in evolutionary processes.®

Planetary boundaries: Thresholds or limits within which humanity can safely operate, preventing large-scale
and potentially irreversible environmental changes.®’

1 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). (2019). Global assessment report of the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services. https://doi.org/10.5281/zenodo.6417333

2 |PBES. Biodiversity loss. https://www.ipbes.net/glossary-tag/biodiversity-loss

3 |PBES. Direct drivers. https://www.ipbes.net/glossary-tag/direct-drivers

4 |PBES. (2018). The IPBES regional assessment report on biodiversity and ecosystem services for Asia and the Pacific. https://doi.org/10.5281/zenodo.3237374

5 Richardson, K., Steffen, W., Lucht, W., Bendtsen, J., Cornell, S. E., Donges, J. F., Driike, M., Fetzer, I., Bala, G., von Bloh, W., Feulner, G., Fiedler, S., Gerten, D.,
Gleeson, T., Hofmann, M., Huiskamp, W., Kummu, M., Mohan, C., Nogués-Bravo, D., ... Rockstrom, J. (2023). Earth beyond six of nine planetary boundaries.
Science Advances, 9(37). https://doi.org/10.1126/sciadv.adh2458

6 Stockholm Resilience Centre. Planetary boundaries. https://www.stockholmresilience.org/research/planetary-boundaries.html

7 Planetary Boundaries Science (PBScience). Planetary health check. https://planetaryhealthcheck.org
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Primary sector: The primary sector comprises industries involved in the extraction and harvesting of natural
resources, which provide raw materials for other sectors. Our approach builds on the analysis of seven
primary industries: aquaculture, crop production, fisheries, forestry, livestock production, mining and oil and
gas.

Primary (sector) activities: Direct extraction or harvesting of natural resources.

Secondary sector: The secondary sector comprises industries processing raw material (manufacturing and
construction industries).

Tertiary sector: The tertiary sector comprises industries that provide services.

Upstream operations: Activities across the upstream value chain, i.e. the processes involved in sourcing and
supplying raw materials, components, and other inputs prior to the core production or manufacturing stage.
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Table 1. Environmentally Material Topics and subtopics for seven primary industries!>

Primary industry
(ISIC group(s)*¢)

Fed aquaculture
(032)

Unfed aquaculture
(032)

Crop production

(011, 012, 015)

Fisheries (032)

Forestry (021, 022)

Livestock
production (014,
015)

Mining (051, 052,
071,072,081, 089)

Qil and gas (061,
062)

Environmentally . . .
e e Environmentally material subtopic Related planetary boundary

Climate change*
Land use change*
Sea use change*

Water and soil pollution*

Exploitation of natural
resources”®

Invasive alien species*
Biodiversity*

Land use change

Water and soil pollution
Invasive alien species
Biodiversity

Climate change

Land use change

Water and soil pollution
Exploitation of natural
resources

Invasive alien species
Biodiversity

Sea use change

Water and soil pollution
Exploitation of natural
resources

Biodiversity

Climate change

Land use change
Exploitation of natural
resources

Invasive alien species
Biodiversity

Climate change*

Land use change*
Water and soil pollution*
Exploitation of natural
resources”*

Invasive alien species*
Biodiversity*

Climate change

Land use change

Air pollution

Water and soil pollution

Exploitation of natural
resources

Biodiversity

Climate change

Land use change

Air pollution

Water and soil pollution
Exploitation of natural
resources

Biodiversity

Release of GHG*

Land use change*

Sea use change*

Release of nutrients*
Release of novel entities*
Water use*

Aquatic animal biomass extraction*
Invasive alien species*
Biodiversity loss*

Land use change

Release of novel entities
Invasive alien species
Biodiversity loss

Release of GHG

Land use change

Release of nutrients

Water use

Invasive alien species

Biodiversity loss

Sea use change

Release of novel entities (plastic pollution)

Aquatic animal biomass extraction

Biodiversity loss
Release of GHG
Land use change

Woody biomass extraction

Invasive alien species
Biodiversity loss
Release of GHG*
Land use change*
Release of nutrients*

Water use*

Invasive alien species*
Biodiversity loss*

Release of GHG

Land use change

Release of dust and aerosols
Acid mine drainage

Release of other novel entities

Water use

Biodiversity loss
Release of GHG

Land use change
Release of aerosols
Release of novel entities

Water use

Biodiversity loss

Unmarked topics arise as material exclusively across direct operations.
Topics marked with a * arise as material across the upstream value chain.
Topics marked with a * arise as material across both the upstream value chain and direct operations.

Climate change

Land system change
Land system change
Biogeochemical flows
Novel entities
Freshwater change
Biosphere integrity
Biosphere integrity
Biosphere integrity
Land system change
Novel entities
Biosphere integrity
Biosphere integrity
Climate change

Land system change
Biogeochemical flows

Freshwater change

Biosphere integrity
Biosphere integrity
Land system change
Novel entities

Biosphere integrity

Biosphere integrity
Climate change
Land system change

Biosphere integrity

Biosphere integrity
Biosphere integrity
Climate change

Land system change
Biogeochemical flows

Freshwater change

Biosphere integrity
Biosphere integrity

Climate change

Land system change
Atmospheric aerosol loading
Novel entities

Novel entities

Freshwater change

Biosphere integrity

Climate change

Land system change
Atmospheric aerosol loading
Novel entities

Freshwater change

Biosphere integrity

15 For aquaculture and livestock production, feed production is considered part of the operations. The most significant impacts of these two industries therefore
encompass upstream impacts. For oil and gas, the use of end products was considered part of the operations. The most significant impacts of this industry
therefore encompass downstream impacts.

16 United Nations, Department of Economic and Social Affairs, Statistics Division. (2008). International Standard Industrial Classification of All Economic Activities
(ISIC), Revision 4. https://unstats.un.org/unsd/classifications/Econ
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As noted in Table 1, the seven primary industries have similar but somewhat varying environmental impacts.
Similarly, the subset of environmental impacts is expected to vary from one reporting organisation to
another because interactions with and impacts on nature are company specific. Despite such differences,
we argue that a company’s EMTs should be a subset of this list of standardised EMTs.

For easier overview, Table 2 therefore displays the non-redundant list of standardised EMTs (Table 2).
When relied on to complement a materiality assessment, this list of standardised EMTs can remove
conceptual and language discrepancies for environmental impacts between reporting organisations.

EMTs for primary industries have been identified (Table 1) and can thus be readily applied in a double
materiality assessment (DMA) process for those industries. This white paper does not provide complete
guidance on how to identify EMTs for non-primary activities across the value chain, but argues that the
identification and reporting of material topics pertaining to environmental impact should ideally be informed
by identifying the inputs on which the company relies, checking which EMTs are associated with the primary
industries from which these originate, and reporting on those.

Table 2. Standardised Environmentally Material Topics and subtopics

Environmentally material topic Environmentally material subtopic

Climate change Release of GHG
Land / Freshwater area / Sea use change Land / Freshwater area / Sea use change ®
. . Release of non-GHG air pollutants / Release of
Air pollution
aerosols / Release of dust
Generation of solid waste
Water and soil pollution Release of novel entities/pollutants
Release of nutrients
Water use
Exploitation of natural resources Resource extraction [e.g. fish, timber — to be specified
by the reporting entity]
Invasive alien species Invasive alien species
Disturbances ® Noise pollution / Light pollution / Thermal pollution
Biodiversity Biodiversity loss

2 See glossary. When land / freshwater area / sea use change includes large physical changes (e.g. excavation) and/or particularly affect habitats
(e.g. through fragmentation), we recommend that companies include it clearly in their disclosures.

b All topics except this one were identified through a science-based elicitation process (see Wassénius et al., 2024 11). ‘Disturbances’ was
added as a topic because IPBES identifies noise, light and thermal pollution as forms of pollution and as direct physical impacts on nature, yet
they cannot easily be subsumed under the other EMTs.

2.2. A note on biodiversity: How to capture nature-related material topics and
disclose decision-useful information

Understanding the logic behind Environmentally Material Topics requires a quick explanation of the
distinction between drivers and outcomes in relation to biodiversity.

Drivers of biodiversity loss/change
(environmental pressures)

Land & sea use change
Overexploitation
Climate change
Pollution o .
Biodiversity
Vasive speci (state-of-nature)

Drive change in
biodiversity

Figure 1. From environmental pressures to biodiversity outcomes
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Biodiversity loss is an environmental outcome driven by environmental pressures (Figure 1). Measures of
biodiversity outcomes — often referred to as state-of-nature measures in reporting standards/frameworks
— can range from direct observations (e.g. species counts or e-DNA) to modelled estimates (e.g. biodiversity
footprints). Measures of environmental pressures capture the activities that are likely to change an
environmental outcome and include measures such as volumes of water used, area of land use, volumes of
pollutants handled and released, etc.

Measures of environmental/biodiversity outcomes and measures of environmental pressures have
fundamentally different capacities to help companies and investors track progress against climate and
nature-related targets. Environmental pressures are generally directly measurable, recordable or possible
to estimate by a given business. They therefore have a key advantage over state-of-nature measures since
they can be acted upon, efficiency improvements can be initiated, and performance (increase/decrease in
environmental pressure) can be tracked over time. In contrast, biodiversity outcomes (whether observed or
modelled) are time-lagged, and as such a company improving its practices today may not see measurable
biodiversity response for years or decades. Furthermore, biodiversity outcomes are not easily attributable
— biodiversity at a site reflects the whole landscape, not just what happens on the company's land. Finally,
biodiversity outcomes often change at a pace that is not conducive to annual reports. In general, the signal
captured through biodiversity outcome measures is too slow, too spatially diffuse, and too confounded by
factors outside company control.

Our approach to identifying material topics and relevant disclosures focuses on identifying the
environmental pressures associated with a given business and ensuring these are captured in the DMA,
regardless of their financial materiality. However, since corporate maturity related to biodiversity is
currently low, we argue that biodiversity should still be included as a stand-alone topic listed among the
EMTs whenever an environmental pressure is found material. This is to ensure that biodiversity is explicitly
identified as material (even though it may be difficult to measure and attribute biodiversity outcomes) and
to make the connection between environmental pressures and biodiversity outcomes explicit for the
reporting organisation. It also increases the likelihood that any corporate biodiversity impact assessment
and strategy is grounded in an assessment of the core drivers of biodiversity loss.

2.3. A value chain perspective

Aligned with our second core principle (Section 1.2), we maintain that a company’s EMTs are not limited to
its direct operations. Instead, they must be understood as the combination of topics identified as material
across the segments of its value chain.

This guidance focuses on primary activities, whether these correspond to an organisation’s direct
operations (for primary sector companies) or upstream value chain segments (for non-primary sector
companies).’” To date, we do not provide guidance to identify material topics for individual industries across
the rest of the value chain because we want to ensure that our recommendations are grounded in science
— an anchoring we cannot currently provide beyond primary activities.'® We acknowledge that this may
reduce the immediate usefulness of the guidance we provide for some non-primary industries whose main
impacts occur at manufacturing stages and for downstream service industries. However, as an initial step,
we recommend that non-primary organisations identify their inputs, map them to the primary industries
from which these originate and associated EMTs, and report on these (see Section 4 for application details).

In particular, we want to emphasise that the impacts associated with non-fossil energy sources should not
be overlooked. Akin to primary industries, the production of hydropower, wind and solar energy represents
a direct interface with nature and is necessary for many organisations to operate, sometimes representing
a significant share of their energy mix. A preliminary review indicates that the impacts of these sectors are
multifaceted and differ between energy sources. This white paper does not provide a list of EMTs for these

17 Our approach is designed to capture material topics stemming from primary industries. All non-primary industries rely, either directly, indirectly or both, on
primary industries for raw materials, making the latter a logical starting point for impact assessment.

18 Given the large number of non-primary industries, we could not replicate the scientific elicitation process undertaken for the seven primary industries for 238
economic activities (ISIC groups). We chose not to rely on existing impact databases to identify these activities’ most significant environmental impacts since the
approaches of these databases often rely on the comparison of relative impacts between sectors.

11
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sectors, as expert elicitation has not yet been conducted. As for bioenergy, we recommend capturing, like
for fossil energy, the impacts associated with the primary activities that produce the biomass used.

3. Environmentally Material Information: Common data points
for assessing and tracking environmental impact and
performance

Identifying material topics is important because it highlights which areas should receive particular attention
for a given organisation. However, to track progress against these material topics, companies and their
stakeholders need information that can provide a credible assessment of performance. For the list of
standardised EMTs (Table 2), we therefore delineate a set of proposed environmental data disclosures that
can be used to meaningfully track performance against EMTs. We refer to these data points as
Environmentally Material Information (EMI) (Table 3).

EMI currently consists of 15 priority data points that are critical for assessing environmental impact, and
which are simultaneously grounded in the nine planetary boundaries and the IPBES framework for
pressures driving biodiversity change. This set of data points was developed through an academic peer-
reviewed process (Box 2).

The proposed disclosures capture operations’ location and type of activity, as well as key information
necessary to assess the environmental pressures exerted at the site level. They are developed to capture
what is taken from natural systems (inputs), what is released back (outputs and events), and how business
interactions with nature are managed. They were designed to allow companies to directly link their
operations to planetary boundaries.

Table 3. Environmentally Material Information

EMI 1 Greenhouse gas emissions

EMI 2 Operations location

EMI 3 Area of use

EMI 4 Purpose of use

EMI 5 Year of acquisition/use

EMI 6 Input amount by type of input

EMI 7 Input use purpose/method

EMI 8 Input sourcing

EMI 9 Resource extraction/production method
EMI 10 Output amount

EMI 11 Amount of end product

EMI 12 Management practice

EMI 13 Frequency/extent of disturbance event
EMI 14 Non-purposefully introduced species/varieties
EMI 15 Disease/pest outbreaks

12
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Box 2. Development of scientifically grounded disclosures: Environmentally Material Information

The proposed disclosures were developed for seven primary industries with well-documented large
environmental impacts — fed and unfed aquaculture, crop production, fisheries, forestry, livestock
production, mining and oil and gas — leveraging scientific literature and expert knowledge in a 2-step
process.

» STEP 1: Mapping the most significant environmental impacts of each industry building on scientific
literature and expert elicitation protocols. This process resulted in a systems map for each
industry, delineating its impacts on ten environmental dimensions (nine planetary boundaries and
natural resources) and their respective interactions.

» STEP 2: Consolidating all industry-specific diagrams into one generalised system map of impacts
and translating all identified impacts into metrics that account for a company’s actual activities —
yielding a list of data points (EMI) that are essential for assessing environmental impact on
planetary boundaries.

The EMI disclosures we delineate here correspond to the Essential Environmental Impact Variables
(EEIVs) presented in a 2024 scientific paper!! but the EEIVs have been renamed for communication
purposes.

3.1. How to interpret Environmentally Material Information disclosures

Table 4 lists the Environmentally Material Information (EMI) — the sector-specific disclosures required to
assess each Environmentally Material Topic across the seven primary industries.

While GHG emissions provide a widely adopted single metric for climate impact, no equivalent exists for
biodiversity. Rather than proposing one, EMI provides a set of essential data points — the minimum required
for credible environmental impact assessment.

Two types of EMI disclosures: Not all EMI disclosures function as direct performance indicators. Some, like
greenhouse gas emissions (EMI 1) and water use (EMIs 6-8), can track performance directly. Others, like
operations location (EMI 2), area of use (EMI 3) and year of acquisition (EMI 5), are intermediate variables:
they do not indicate performance on their own but are essential inputs for reliable impact assessment.

What EMI does and does not tell you: EMI disclosures capture environmental pressures, not directly
observable biodiversity outcomes. They represent strong circumstantial evidence of impact — which is
consistent with how most scientific and commercial impact models work, since these models rely on
location-specific pressure data to generate reliable outputs.

Why pressure data is more durable than modelled outputs: Impact models are regularly updated as
knowledge evolves, making outputs from a given model difficult to compare over time. Raw EMI data points
do not have this problem — they remain consistent regardless of which model processes them. Because
EMI captures non-aggregated, foundational metrics, they are key inputs to a wide range of impact
assessment tools (biodiversity footprinting tools, the Earth System Impact (ESI) tool'?, INVEST??, and others).
Companies collecting EMI data are therefore well-positioned to adapt as methodologies and demands on
state-of-nature disclosures evolve, without losing comparability of their underlying records.

9 Natural Capital Alliance. InVEST software. https://naturalcapitalproject.stanford.edu/software/invest
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Table 4. Environmentally Material Information associated with Environmentally Material Topics for primary sectors

Primary industry
(ISIC group(s)*)

Fed aquaculture
(032)

Unfed
aquaculture
(032)

Crop production
(011,012, 015)

Fisheries (032)

Forestry (021,
022)

Livestock
production (014,
015)

Mining (051,
052,071,072,
081, 089)

Oil and gas (061,
062)

Environmentally Environmentally
material topic material subtopic

Climate change*
Land use change*

Sea use change*

Water and soil
pollution*

Exploitation of natural
resources”®

Invasive alien species*

Biodiversity*

Land use change
Water and soll
pollution

Invasive alien species
Biodiversity

Climate change

Land use change
Water and soil
pollution

Exploitation of natural
resources

Invasive alien species
Biodiversity

Sea use change

Water and soil
pollution

Exploitation of natural
resources
Biodiversity

Climate change

Land use change
Exploitation of natural
resources

Invasive alien species
Biodiversity

Climate change*

Land use change*
Water and soll
pollution*

Exploitation of natural
resources”®

Invasive alien species
Biodiversity*

Climate change

Land use change

+

Air pollution

Water and soil
pollution

Exploitation of natural
resources
Biodiversity

Climate change

Land use change

Air pollution

Water and soil
pollution

Exploitation of natural
resources
Biodiversity

Release of GHG*
Land use change*
Sea use change*
Release of nutrients*

Release of novel
entities*

Water use*

Aquatic animal
biomass extraction*
Invasive alien species*
Biodiversity loss*
Land use change
Release of novel
entities

Invasive alien species
Biodiversity loss
Release of GHG

Land use change

Release of nutrients

Water use

Invasive alien species
Biodiversity loss

Sea use change
Release of novel
entities (plastic
pollution)

Aquatic animal
biomass extraction
Biodiversity loss
Release of GHG

Land use change
Woody biomass
extraction

Invasive alien species
Biodiversity loss
Release of GHG*
Land use change*

Release of nutrients*

Water use*

Invasive alien species*
Biodiversity loss*
Release of GHG

Land use change
Release of dust and
aerosols

Acid mine drainage
Release of other novel
entities

Water use

Biodiversity loss
Release of GHG
Land use change

Release of aerosols

Release of novel
entities

Water use

Biodiversity loss
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Related planetary
boundary
Climate change

Land system change

Land system change
Biogeochemical
flows

Novel entities
Freshwater change
Biosphere integrity

Biosphere integrity
Biosphere integrity
Land system change

Novel entities

Biosphere integrity
Biosphere integrity
Climate change
Land system change
Biogeochemical
flows

Freshwater change

Biosphere integrity
Biosphere integrity
Land system change

Novel entities

Biosphere integrity

Biosphere integrity
Climate change
Land system change

Biosphere integrity

Biosphere integrity
Biosphere integrity
Climate change
Land system change
Biogeochemical
flows

Freshwater change

Biosphere integrity
Biosphere integrity
Climate change
Land system change
Atmospheric aerosol
loading

Novel entities

Novel entities

Freshwater change

Biosphere integrity
Climate change
Land system change
Atmospheric aerosol
loading

Novel entities

Freshwater change

Biosphere integrity

Industry-specific associated EMI disclosures
Direct operations Upstream operations?

EMI 2-5, EMI 6-8, EMI
9
EMI 6-8

EMI 6-10

EMI 14-15
Above
EMI 2-5, EMI 9

EMI 6-10

EMI 14-15
Above

Below + EMI 1
EMI 2-5, EMI 12

EMI 6-8, EMI 12

EMI 6-8

EMI 14
Above
EMI 2-5, EMI 12(= 9)

EMI 13

EMI 9-10

Above
EMI 1, EMI 11
EMI 2-5, EMI 9-12

EMI 10

EMI 14

Above + EMI 13

EMI 1, EMI 10

EMI 2-5, EMI 6, EMI 8

Above
EMI 1
EMI 2-5, EMI 12

EMI 7, EMI 11-12

EMI 10, EMI 12

EMI 6-7, EMI 10, EMI
12

EMI 6-8

Above
EMI 1, EMI 9, EMI 11
EMI 2-5

EMI 9, EMI 11

EMI 6-7, EMI 12-13

EMI 6-8

Above

EMI 1

EMI 2-5, EMI 12
EMI 2-5, EMI 12(=9)
EMI 6-8, EMI 12

EMI 13
EMI 6-8
EMI 9-10

EMI 14
Above

EMI 1
EMI 2-5, EMI 12

EMI 6-8, EMI 12

EMI 6-8

EMI 14
Above
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Unmarked topics arise as material exclusively across direct operations. Topics marked with a * arise as material across the upstream value
chain. Topics marked with a * arise as material across both the upstream value chain and direct operations.

3 EMI disclosures associated with upstream operations are provided to highlight the importance of upstream information in understanding a
sector’s impacts. However, we recognise that obtaining such data can be complex. While it now seems infeasible to easily access relevant
data across an entire value chain, data gaps will be addressed as more organisations report on their direct operations. Therefore, we urge all
organisations to disclose relevant EMI for their direct operations and strongly encourage those that can to engage with their suppliers to
collect upstream data.

3.2. Summary of the EMT-EMI framework

This white paper introduces industry-specific EMTs and associated EMI data points for seven primary
industries (Table 4) and argues that they should be treated as non-negotiable material topics in corporate
strategy and reporting. For non-primary industries, we provide suggestions on how to begin to identify
EMTs arising from upstream primary sector activities. We recognise that obtaining EMI data for upstream
operations can be difficult, but we urge companies to initiate a conversation with their direct suppliers
about the EMI data points.

This white paper stresses the importance for a company of identifying whether the indicators of
environmental impacts it uses can be linked to its EMTs, and which EMI data points these indicators can
meaningfully be linked to. For example, an indicator may be certified inputs. In this case, the company would
need to map the connection between this specific certification and the environmental impacts of input
production — EMTs associated with the primary activities associated with this input — and thereby to map
the link to the EMI data points for the EMTs identified (Table 4). If the company cannot trace an
intermediate indicator to an EMT, it should use another indicator that can be linked to its EMTs.

4. A step-by-step guide to identifying Environmentally Material
Topics

In this section, we describe how a company can identify Environmentally Material Topics linked to primary
activities and leverage these in its double materiality assessment.

For illustrative purposes, we apply each step of our approach to a hypothetical food manufacturing
company, referred to as Food Inc. This example is provided solely to demonstrate how the approach can
be applied in practice. The results presented are therefore strictly illustrative and must not be used directly
by companies. Any organisation, including those in the agrifood sector, should follow the steps outlined in
sections 4.2 and 4.3 to develop conclusions tailored to its specific operations.

4.1. Primary sector companies

For primary sector companies, EMTs are readily available (Table 1).

4.2. Non-primary sector companies

For secondary and tertiary sector companies, the approach focuses on impacts induced by the primary
activities they depend on. It relies on the identification of the company’s key inputs and the primary
industries it depends on, either directly or indirectly. The process can be summarised as follow:

List of Environmentally
Material Topics per input-
providing industry

Primary industries from
which inputs originate

List of inputs
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» 1. The company lists the inputs purchased, including raw materials, semi-finished products and
components, finished products, water, energy and, when relevant, hardware equipment?° purchased.
Inputs that are not related to the company’s core business operations (e.g. food products purchased for
employee consumption) should not be included in this approach.

» 2. The company lists all primary industries involved in the production of above-listed inputs. Regarding
how far up the value chain to consider, we suggest encompassing the closest primary industries
involved in the production of the inputs purchased.

» 3. The company retrieves EMTs for each primary industry identified from Table 1.

Food Inc. Case - Upstream value chain analysis

> Step 1: Identify inputs
Food Inc.'s inputs fall under the following categories: plant-based products, animal-based
products, packaging, single-use and cleaning consumables for manufacturing, water and energy.
They are displayed in the table below, except for water which is not derived from a primary
industry.

Table E1. Food Inc.’s inputs?!

Input category Inputs

Fruits and vegetables
Nuts

Cocoa
Plant-based products Flour

Molasses

Sugar

Vegetable oils
Fish

Meat

Eggs

Dairy products
Plastic packaging
Paper packaging
Metal packaging
Glass packaging

Animal-based products

Packaging

Gloves, hairnets and
aprons

Paper tissues
Cleaning consumables

Single-use and cleaning
consumables for
manufacturing

Solar energy
Wind energy
Energy Hydropower
Bioenergy

Fossil energy

> Step 2: Link inputs to the primary sectors from which they originate
The primary industries associated with Food Inc.'s inputs are displayed in the table below.

20 \We suggest including hardware equipment as an input for service sectors whose core business operations rely heavily on such equipment (e.g. transportation
sector, IT service sector). For other sectors, we recommend excluding hardware from inputs, as its use typically spans long timeframes, making its environmental
impacts less directly tied to annual business operations. We acknowledge that this introduces a difference in the scope of assessment between sectors. We are
therefore open to discuss how to address fixed asset in the context of the double materiality assessment.

21 |nputs have been selected for illustrative purposes only. Any organisation applying this approach should identify its own inputs.
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Table E2. Primary industries associated with Food Inc.’s inputs

Input category Inputs ‘ Associated primary industries
Fruits and vegetables
Nuts
Cocoa
Plant-based products Flour Crop production
Molasses
Sugar
Vegetable oils
Fish Fisheries
Animal-based products Meat . .
Eggs Livestock production
Dairy products
Plastic packaging Oil and gas
Packaging Paper packaging Forestry
Metal packaging Mining
Glass packaging Mining
Gloves, hairnets and .
Single-use and cleaning aprons Oil and gas
consumables for Paper tissues Forestry

manufacturin,
& Cleaning products

Solar energy

Oil and gas, mining and crop production
Solar energy production*

Wind energy Wind energy production*
Energy Hydropower Hydropower production*
Bioenergy Forestry and crop production

Fossil energy Oil and gas

*Hydropower, wind and solar energy production are not primary activities, but are located at the upstream end
of many organisations’ value chains and rely on the direct harnessing of natural processes (outputs are derived
directly from natural energy flows). We argue that their impacts should be identified in a manner analogous to
those of primary industries (through literature review and expert elicitation) but have not yet conducted this
process. Consequently, their impacts are not captured in this case. These renewable energy sectors were added
to the table as placeholders.

> Step 3: Retrieve EMTs associated with identified primary sectors
For each primary industry above (crop production, fisheries, livestock production, forestry, mining
and oil and gas), material topics are readily available in Table 1. Based on the argument that value
chain dependencies and impacts embody a significant part of any company’s impacts and potential
risks, and should be considered in a materiality assessment (ESRS 122), the EMTs associated with
these primary industries are environmentally material for Food Inc.

Table E3. Environmentally Material Topics arising from primary industries

Environmentally material

Environmentally material topic S

Climate change

Release of GHG

Land use change

Land use change

Sea use change

Sea use change

Air pollution

Release of non-GHG air pollutants

Water and soil pollution

Release of novel
entities/pollutants

Release of nutrients

Exploitation of natural resources

Water use

Woody biomass extraction

Aquatic animal biomass extraction

Invasive alien species

Invasive alien species

Biodiversity loss

Biodiversity loss

22 Eyropean Commission. (2023). Commission Delegated Regulation (EU) 2023/272 of 31 July 2023 supplementing Directive 2013/34/EU of the European
Parliament and of the Council as regards sustainability reporting standards. Official Journal of the European Union.
http://data.europa.eu/eli/reg_del/2023/2772/0j
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4.3. Integration in the double materiality assessment process

The EMTs identified following our approach reflect environmental dimensions that are critical for ensuring
our environment can deliver the goods and services on which society and economies depend. As such, they
are non-negligible topics a company should consider and report on, regardless of their inmediate financial
materiality for the company.

In practice, we expect this approach to be used as a supporting tool by companies at the early stages of
their DMA, or as an overlay for more mature companies to complement their DMA and stress-test how
well their initial assessment of material topics reflects the real environmental impacts of their inputs.

We suggest proceeding as follow:

» 1. The company consolidates all EMTs arising from primary activities into a non-redundant list. The
list should contain one single entry of every material subtopic, while retaining information about the
segment of the value chain it arises from (e.g. purchased cereals or packaging) (see Table E4 for an
example).

> 2. The company uses this list to ensure that all critical impacts of primary activities (extractive and
harvesting) are acknowledged as material (and where possible reported upon, or processes for
accessing data from suppliers are initiated):

- If the company is at the early stages of its impact assessment or DMA process, it can use the list as
a starting point to understand and report on the main environmental impacts associated with the
primary activities it relies on. The EMTs essentially provide the environmental impacts that should
be part of the IRO list.

- If the company has already started or completed its DMA, it can use this list as an overlay to ensure
the robustness of its assessment. The company should make sure that all the topics listed in step 1
have been included and identified as material in its DMA, and that they are understood as material
in relation to the different segments of the value chain which they might arise from. Should the
company identify discrepancies, we argue that the topics on the list should complement the prior
assessment, precisely because they are material for the environment, and as such material from an
impact perspective.

» 3. The company reports on each of the EMTs identified, using the EMI as suggested disclosures/data
points. These topics represent the most significant environmental dimensions to monitor, report on and
address. In line with ESRS 122, they are material for the company regardless of their financial materiality
and must therefore be reported on. By using the EMI as a baseline for reporting, the company ensures
that all critical environmental information is disclosed, setting a strong foundation for tracking
environmental performance over time.

If a company chooses to depict its DMA results in a matrix, EMTs should appear at the high-materiality end
of the impact materiality axis (see Figure E1 and E2 for visualisation examples).

Food Inc. Case - Integration in the DMA process

> Step 4: Develop a non-redundant list of EMTSs based on inputs and associated upstream primary
activities
Once EMTs have been identified across Food Inc.'s upstream primary activities (Table E4), they
can be summarised in a non-redundant list. Below is an example of how it can be presented in a
table.
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Table E4. Food Inc.’s Environmentally Material Topics derived from the primary industries from which inputs
originate

Environmentally material topics | Environmentally material subtopics | Input segments from which the topic arises

Climate change Release of GHG % @ i W w

Water use “ o i o W
Exploitation of natural resources  Aquatic animal biomass extraction o

Woody biomass extraction ] v ¥
Land/sea use change Land/sea use change f‘! [ A2 @ ﬁl % w
Air pollution Release of non-GHG air pollutants @ m w

Release of pollutants/novel entities N @ &1 w
Water and soil pollution

Release of nutrients o w w
Invasive alien species Invasive alien species :'é 4 @ % w
Biodiversity Biodiversity loss f‘! L 2 @ m - w

'} Plant-based products " Meat, eggs and dairy 4 Fish @ Packaging m Fossil energy & Bioenergy w Single-use and cleaning consumables

> Step 5: Overlay the results with the conventional materiality assessment for a scientifically
grounded DMA
This list gathers EMTs for Food Inc., which are therefore material for the company, regardless of
their financial materiality. As such, they should be reported on. If the company chooses to depict
its DMA results in a matrix, these topics should appear at the high-materiality end of the impact
materiality axis. Below, we show two examples of how this can be visualised (Figures E1 and E2).

ENVIRONMENTALLY
MATERIAL

[ wateruse B3 gCifr N Avay

i
ooy o cncion RO
| Landisea usechange £ 3 S WO Q2
[t oot potuams IO
i-—m«»

R < v
SNSRI < e 0
IR e 0 20

M“E"il “‘P'“ Input segments from which the topic arises as material:

% Plant-based products fh Fossil energy
# Meat, eggs and dairy W Bicenergy

Financial materiality

= Fish ¥ Single-use and cleaning consumables

Impact materiality @) Packaging
Figure E1. Integrating Food Inc.’s Environmentally Material Topics in the materiality matrix (Example 1). This

figure illustrates where these topics should be positioned in a materiality matrix set-up. These topics should be
reported upon, regardless of their financial materiality.

19



Financial materiality

FinBio White Paper - Grounding Corporate Environmental Reporting in the Planetary Boundaries Framework

= Biodiversity loss - Plant-based products
— Biodiversity loss - Meat, eggs and dairy

Biodiversity loss - Packaging
Biodiversity loss - Fossil energy
BN Biodiversity loss - Single-use and cleaning consumables

— Water use - Plant-based products
!_,_,_»-"'i__ I \\/ater use - Meat, eggs and dairy

== Water use - Packaging
— B Water use - Fossil energy

Water use - Bioenergy

I Water use - Single-use and cleaning consumables

Release of GHG - Plant-based products
® Release of GHG - Meat, eggs and dairy

Release of GHG - Packaging
e Release of GHG - Fossil energy
I Release of GHG - Bioenergy
Release of GHG - Single-use and cleaning consumables
[ Aquatic animal biomass extraction - Fish

P® Land use change - Plant-based products
-
P Land use change - Meat, eggs and dairy

Land use change - Packaging

Land use change - Fossil energy
Land use change - Single-use and cleaning consumables

. I  Timber extraction - Packaging

Timber extraction - Bioenergy

Timber extraction - Single-use and cleaning consumables
Release of non-GHG air pollutants - Packaging
. e

Release of non-GHG air pollutants - Fossil energy

Release of non-GHG air pollutants - Single-use and cleaning consumables

- Release of pollutants/novel entities - Fish

Release of pollutants/novel entities - Packaging

Release of pollutants/novel entities - Fossil energy

B Relcase of pollutants/novel entities - Single-use and cleaning consumables

S Release of nutrients - Plant-based products

@ B o\ ease of nutrients - Meat, eggs and dairy

B Release of nutrients - Single-use and cleaning consumables

P |nyasive alien species - Plant-based products

Invasive alien species - Meat, eggs and dairy

I Invasive alien species - Bioenergy
Invasive alien species - Single-use and cleaning consumables

Figure E2. Integrating Food Inc.’s Environmentally Material Topics in the materiality matrix (Example 2). This
example shows another, more detailed way of displaying EMTs by highlighting from which segments of the value
chain the topics arise as material. Note that a larger dot does not indicate higher materiality, but simply that the
topic is material across more segments in the value chain. Topics are spread out along the Y axis for visualisation
purposes, meaning that their positioning does not reflect actual financial materiality. In any case, these topics
should be reported upon, regardless of their financial materiality.

A\

Impact materiality
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