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1 EXECUTIVE SUMMARY

The current deliverable on the biodiversity-focused Environmental, Social, and Governance (ESG) toolkit, version
A, is the initial output of Task 4.3, “Including Biodiversity Aspects in Corporate ESG Policies”, foreseen under Work
Package (WP) 4 “Tools for Transformative Change” of the BIOTRAILS project. WP4 aims to deliver tools for
identifying and addressing leverage points for transformative change. In particular, Task 4.3 aims to provide a
standardised approach for quantifying biodiversity performance within supply chains, especially in sectors
highlighted in the BIOTRAILS case studies. It also aims to provide comprehensive guidance on integrating
biodiversity considerations into corporate ESG policies, addressing the needs and gaps identified through a
detailed needs assessment for companies.

The toolkit described in this deliverable includes methodologies, background, and structural components tailored
to empower corporations in assessing and reducing their biodiversity footprints. This aligns with ESG and
sustainability reporting requirements, fostering biodiversity-centric business sustainability. The toolkit's
methodology draws upon critical legislation such as the Corporate Sustainability Reporting Directive (CSRD) and
adheres to the European Sustainability Reporting Standards (ESRS). It also aligns with significant frameworks like
the Global Biodiversity Framework (GBF) and incorporates principles from renowned frameworks, including the
Science-Based Targets Network (SBTN), Taskforce on Nature-related Financial Disclosures (TNFD), and the
Conceptual Framework of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES). The toolkit's development is informed by a detailed needs assessment, which addresses the real challenges
and expectations of companies impacting or depending on biodiversity.

Currently, the toolkit's structure has been developed and integrated into a user interface. To become fully
operational, a comprehensive database on impact assessment from Task 3.3 must be integrated. This database is
anticipated to be completed by Spring-Summer 2024. Upon the toolkit's completion and data integration, a
practical testing phase will begin with businesses involved in the BIOTRAILS value chains to collect feedback on
its effectiveness and usability, facilitating future enhancements.

The final version (version B) of the deliverable, due later in the project timeline (M33- Aug 2025), will guide how
to incorporate biodiversity criteria in corporate (ESG) policies based on the final results of BIOTRAILS activities in
key industries.
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This section presents BIOTRAILS's Grant Agreement (GA) commitments, as extracted from the formal deliverable
and task description, regarding their outputs and work to be carried out.

Table 1: Adherence to BIOTRAILS's GA Deliverable & Task Descriptions

BIOTRAILS GA BIOTRAILS GA Respective -
Component Title Component Outline  Document Justification
i P Chapter(s)
DELIVERABLE

D4.5 Biodiversity-focused ESG toolkit (A)

This deliverable refers to task 4.3. The initial version (A) of the toolkit for providing guidance on how to
incorporate biodiversity criteria in corporate (ESG) policies. A needs assessment of businesses will take place in
order to understand better how such firms are taking this issue into account, and what are their unmet

requirements.

T4.3 Including
Biodiversity Aspects in
Corporate ESG Policies

Funded by
the European Union

TASK

Task 4.3 will develop a toolkit
for companies operating in
the value chains addressed in
the BIOTRAILS case studies. It
will be addressed to two
types of companies: those
that have a high impact on
ecosystems and those that
depend on  ecosystem
services for their operation.

Based on the methods and
tools developed in WP3, the
toolkit will provide a supply
chain-based approach for
the standardised
quantification of biodiversity
performance in the sectors of
the case studies.

It will also provide guidance

Chapter 4

The toolkit is for companies
operating in the value chains of the
BIOTRAILS case studies and
addresses two types of companies.

The toolkit database is built on the
results produced applying the
methods foreseen in Task 3.3, for
assessing  the  environmental
impacts of the material/product
value chains. The toolkit
methodology for the quantification
of biodiversity performance is
developed based on a
standardised approach aligned
with the IPBES, the TNFD, the SBTN,
and the European Sustainability
Reporting Standards (ESRS) for
assessing impacts on biodiversity.

As shown in Section 4.2, the ESG

on how to incorporate toolkit will provide guidance on
biodiversity criteria in how to incorporate biodiversity
corporate environmental, criteria in corporate ESG criteria,

social, and governance (ESG)
criteria.

A needs assessment of
businesses will take place in
order to understand better
how such firms are taking

but it will also allow for the actual
quantification of the biodiversity
performance of companies
(Section 4.3.3 & 4.3.5). The toolkit
will guide also the implementation
of relevant mitigation measures
(Section 4.3.6) and allow for

BIZTRAILS
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Respective
BIOTRAILS GA BIOTRAILS GA P o
. . Document Justification
Component Title Component Outline

Chapter(s)
this issue into account, and monitoring of the company’s
what are their unmet biodiversity performance (Section
requirements. This includes 4.3.7).
assessing how corporates
measure and manage both
their impact and Section 4.1 presents the needs
dependencies on assessment of companies which is
biodiversity and identifying initially conducted on the basis of
relevant good  practices an extensive literature review on
across key industries. the current situation and the

relevant frameworks and standards
to be taken into account in the
toolkit methodology. A needs
assessment survey is then carried
out to collect data from companies.

This report consists of seven chapters, each designed to progressively inform and guide the reader through the
process of integrating biodiversity into corporate sustainability.

The first chapter provides an overview of the report's intent and themes to orient readers to the subject matter.
Chapter 2 introduces the breadth and aims of the report, providing context for the subsequent content and
clarifying the scope of the report. Chapter 3 presents the evolution of corporate sustainability, from basic
environmental compliance to the nuanced incorporation of biodiversity within the ESG narrative. Chapter 4 shows
the architecture of the toolkit, detailing its structure, conceptual origins, and the emergent needs it addresses for
companies. This chapter also touches on the user engagement strategy, underscoring the toolkit's value to
companies that seek to align with global biodiversity conservation objectives. Chapter 5 provides a more in-depth
view of the development of the toolkit, presenting the systemic architecture and developmental narrative of the
toolkit. Chapter 6 outlines the next steps, which will be detailed in version B of the toolkit and charts a roadmap
for continuous improvement and adaptation. Finally, Chapter 7 compiles all references cited in the deliverable.

Task 4.3 is closely linked to Task 3.3 of the BIOTRAILS project. In particular, Task 3.3 will provide detailed analyses
of the biodiversity-related impacts associated with the operation of the selected value chains, serving as the
background database for the toolkit developed under Task 4.3.
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3 BACKGROUND

Sustainability in business activities has undergone a significant transformation over the last decades. Initially,
companies focused primarily on minimising environmental harm, addressing issues like pollution control and
waste management as regulations entered into force. A key milestone in this early stage was the adoption of the
Convention on Diversity (CBD) in 1992 (UNEP, 1992), which urged companies to consider their impact on
biodiversity. This marked a shift towards a more comprehensive approach to environmental responsibility.

The early 2000s witnessed the emergence of Environmental, Social, and Governance (ESG) as a prominent
framework (Compact, U. G.,.2004). ESG goes beyond financial performance and assesses a company's impact on
the environment, social practices, and governance structure. The Global Reporting Initiative (GRI),2 founded in the
early 2000s, provided a voluntary framework for companies to report on these ESG factors, including some early
aspects of biodiversity.

The landscape has continued to evolve in recent years. Companies recognise the interconnectedness of
environmental, social, and governance factors necessary for long-term success. Furthermore, specialised
frameworks developed under the Task Force on Climate-related Financial Disclosures (TCFD)? address specific
environmental issues within ESG.

Biodiversity is also gaining increased recognition within the ESG framework. The Nagoya Protocol (UNEP, 2011),
adopted in 2010, emphasised the importance of fair and equal sharing of the benefits of genetic resources,
highlighting the role of biodiversity in business activities. The Rio+20 conference in 2012 further underlined the
need to integrate biodiversity into corporate practices.

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) was established
the same year. It aimed to provide scientific assessments to inform policy and business decisions on biodiversity
and ecosystem services. The IPBES Conceptual Framework, published in 2015 (Diaz et al. 2015), offers a powerful
lens for understanding the intricate web of relationships between nature, society, and human actions. This
framework is a foundational element in the BIOTRAILS project, which seeks to analyse and mitigate indirect and
direct drivers of biodiversity loss as part of its core objectives.

These developments were followed by the emergence of the Science Based Targets Network for Nature (SBTN)*
in 2020. This initiative provides a framework based on the IPBES framework to guide companies in setting
ambitious yet achievable targets for addressing nature loss, aligning with international goals.

The Task Force on Nature-related Financial Disclosures (TNFD)* launch in 2021 was a significant milestone in
integrating nature into financial decision-making. This initiative aims to develop a framework for companies to
assess and disclose nature-related risks and opportunities, including sector-specific guidance for a more
comprehensive understanding of financial impacts.

Most recently, the adoption of the Global Biodiversity Framework (GBF)® at the Conference of the Parties in 2022

2 Official GRI website: https://www.globalreporting.org/about-gri/

3 Official TCFD website: https://www.fsb-tcfd.org/

4 Official SBTN website: https://sciencebasedtargetsnetwork.org/

5 Official TNFD website: https://tnfd.global/

6 Ofifcial GBF website: https://www.unep.org/resources/kunming-montreal-global-biodiversity-

framework?gad source=18gclid=CjOKCQjw gexBhCoARIsAFgBlet FkO1os5n4PiomNcgkKwCruZ6U4JtwQd3izjE3F6WK30R-
Q26t96UaAqOVEALW wcB
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(COP15) has set a global agenda for halting and reversing biodiversity loss by 2030, aiming for a "nature-positive
world." This international commitment aligns with and supports the objectives of business-related biodiversity
reporting frameworks, reinforcing the global consensus on the urgency of biodiversity conservation.

These efforts were transformed into formal regulations for the EU, notably through the EU Corporate Sustainability
Reporting Directive (CSRD 2022/2464/EU), which entered into force in 2023. The CSRD marks a significant step
forward in mandatory sustainability reporting for companies in the European Union with an explicit reference to
biodiversity. The CSRD emphasises "double materiality," requiring companies to report on sustainability issues
that are material to their business (financial impact) and those that have a material effect on the environment and
society (environmental and social impact). The CSRD also paved the way for developing the European
Sustainability Reporting Standards (ESRS)8, which were issued later in 2023 to establish a common format and key
performance indicators (KPIs) for reporting. The sustainability reporting standards specify the information
undertakings disclose on all significant environmental factors, including their impacts and dependencies on
climate, air, land, water and biodiversity. These standards are expected to include sector-specific guidance on
sustainability reporting. However, the exact timeline for this is still under development.

7 Directive (EU) 2022/2464 of the European Parliament and of the Council of 14 December 2022 amending Regulation (EU)
No 537/2014, Directive 2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as regards corporate sustainability
reporting (Text with EEA relevance). Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A320221.2464
8 Commission Delegated Regulation (EU) 2023/2772 of 31 July 2023 supplementing Directive 2013/34/EU of the European
Parliament and of the Council as regards sustainability reporting standards.). Available at: Delegated regulation - EU -
2023/2772 - EN - EUR-Lex (europa.eu)

BIZTRAILS
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The BIOTRAILS ESG Biodiversity toolkit aims to support companies in evaluating their biodiversity-related
performance, provide guidance on mitigating their impacts on biodiversity, and incorporate biodiversity criteria
in their corporate Environmental, Social, and Governance (ESG) policies. The scope of the toolkit includes the
BIOTRAILS value chains, which refer to the cocoa value chain, the fisheries and aquaculture value chain, the gold
value chain and the handicrafts value chain. The toolkit is based on the main steps and requirements of the
sustainability reporting process for Biodiversity, as well as the relevant international and European frameworks
and standards. The toolkit is tailored for two primary corporate audiences:

1. Companies with a high impact on ecosystems: These are businesses whose operations, supply chains,
or product lifecycles have substantial direct or indirect effects on natural habitats, species diversity, and
ecological integrity. Examples include agriculture, mining, and large-scale fisheries.

2. Companies dependent on ecosystem services: This group comprises businesses that rely on the
continuous provision of ecosystem services for their operations. These services may include pollination
for agriculture and water purification for beverage companies.

To better address the needs of businesses for biodiversity reporting, a preparatory needs assessment was
conducted through desktop research, which focused on reviewing existing relevant frameworks, standards and
legislation on sustainability reporting, as well as published sustainability reports and disclosures by companies
and sectoral reports. It is indicatively mentioned that in a survey of the KPMG (2022), where the world’s 250 largest
companies by revenue (G250) participated, the following were extracted:

o 96% of G250 companies report on Sustainability or ESG matters.
o 64% of the G250 acknowledge climate change as a risk to their business.

o Less than half of the companies report on biodiversity loss.

From the above figures it is evident that although ESG is very popular among large businesses and the majority
acknowledges climate change as a risk for their operations, reporting on biodiversity loss is not very common.

Following that, a questionnaire was developed to collect input from companies engaged in the economic activities
examined through the BIOTRAILS project regarding their need to include biodiversity aspects in corporate
sustainability reporting. The questionnaire was developed based on insights derived from the research mentioned
above in combination with interviews conducted with the BIOTRAILS value chain leaders. Then, the questionnaire
was sent to the BIOTRAILS value chain leaders for distribution to their relevant stakeholders. This questionnaire
focuses on the companies involved in the value chain steps after the export of the processed raw materials, i.e.
the step where the production of the final product (e.g. chocolate)). It should be noted here that the feedback
received from the survey so far is not yet considered sufficient. Therefore, it was decided to be extended until the
end of spring 2024 to intensify efforts to engage stakeholders and receive more feedback. Thus, the survey results
will be presented in the final report (D4.6 Biodiversity-focused ESG toolkit (B) due in M33).

The needs assessment questionnaire is presented below, followed by the initial outcomes of the desktop research
on business needs for biodiversity reporting, which directly informs the development of the BIOTRAILS ESG toolkit.

BIZTRAILS
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4.1.1 Needs assessment questionnaire

The BIOTRAILS project's needs assessment survey is divided into five main sections, each designed to gather
specific information from companies engaged in the economic activities examined.

The first section ensures the participants understand and agree to the data protection terms before the survey
begins. The second section focuses on Corporate Sustainability (CS) reporting within the respondent's company.
It aims to understand whether the company already issues CS reports, the standards followed, awareness of
biodiversity inclusion requirements, and if biodiversity aspects are currently incorporated into their reports. The
third section aims to identify the challenges and needs companies face when attempting to include biodiversity
considerations in their CS reporting. It includes questions about familiarity with the drivers of nature change and
the specific hurdles companies encounter in biodiversity reporting, such as data collection, standard compliance,
and resource constraints. The fourth section seeks input on how the BIOTRAILS ESG Biodiversity Toolkit can assist
companies in enhancing their CS reporting and biodiversity management. It invites suggestions to ensure the
toolkit effectively meets the needs of its users. Lastly, the survey aims to gather insights from companies on their
practices, challenges, and needs regarding the inclusion of biodiversity aspects in CS reporting.

Below, the structure and content of the needs assessment survey are presented, providing a comprehensive
overview.

Fundady BIZTRAILS
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BIZTRAILS

BIOTRAILS ESG Biodiversity Toolkit Survey

Aim of the survey: The aim of survey is to collect input from companies engaged in the economic activities examined
through the BIOTRAILS project, with respect to their needs for including biodiversity aspects in corporate sustainability
reporting. This in turn will be used for tailoring the BIOTRAILS ESG Biodiversity toolkit to the actual needs and
expectations of its end users, so that it will be eventually deployed by the companies for that purpose.

Background: The BIOTRAILS ESG Biodiversity toolkit is aimed to support companies in evaluating their bicdiversity-
related performance, to provide guidance to companies on how to mitigate their impacts on biodiversity and to
incorporate biodiversity criteria in their corporate Environmental, Social, and Governance (ESG) policies. The scope of
the toolkt includes the BIOTRIALS value chains, which refer to the cocoa value chain, the fisheries and aquaculture
value chain, and the gold value chain.

The project: BIOTRAILS "Nexus framework for biodiversity-relevant transformative change" is a project funded by the
Horizon Europe programme (GA Number 101082008) aiming to generate knowledge and develop tools that will
inspire and accelerate biodiversity-relevant transformative change in our society.

¥ Required

Data protection notice

Please confirm that you have read and agree with the Data Protection Notice provided below:.

1. https://shorturl.at/hoPVZ

L

"
() ves

Next

B Microsoft 365

This content is created by the owner of the form. The data you submit will be sent to the form owner. Microsoft is not responsible for the
privacy or sequrity practices of its customers, including those of this form owner. Mever give out your password.

Microsoft Forms | Al-Powered surveys, quizzes and polls Create my own form

The owner of this form has not provided a privacy statement as to how they will use your response data. Do not provide personal or sensitive
information. | Terms of use

Figure 1: BIOTRAILS ESG Biodiversity toolkit Needs assessment survey first page
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Figure 2: General information page
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Figure 3: Current practices applied by the company
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Figure 4: Companies' needs and challenges for including biodiversity in CS reporting
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Figure 5: Data requirements on how the ESG toolkit can help companies

4.1.2 Initial outcomes

Following, the initial outcomes of the identified needs and challenges of companies with respect to biodiversity
reporting are presented along with the way that the BIOTRAILS ESG toolkit addresses them:

o Plethora of relevant frameworks and standards, constantly evolving policy: Companies are finding
it challenging to keep up with evolving policy requirements for biodiversity reporting and selecting among
different frameworks and standards for reporting. The toolkit is based on the latest developments,
incorporating policy requirements while integrating useful elements from the various frameworks.

o Need for highly specialised scientific expertise: Recognising the need for specialised scientific
knowledge for assessments, the toolkit will leverage sector—and country-specific impact assessments on
biodiversity produced in the framework of the BIOTRAILS project (Task 3.3).

o Need for Sector-Specific Guidance: The toolkit builds upon the latest sector-specific assessments by the
TNFD, moving beyond generic guidance to provide tailored support.

o Need for guidance in identifying impacts and policy effects: It addresses the need for guidance on
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identifying main impact hotspots and understanding how different mitigation policies may improve
company performance. It will provide information both on the average performance of the sector (value
chain) where the company operates and on best practices so that businesses can be informed about the
potential for improving their biodiversity-related performance and track their progress on that.

o The toolkit needs to present results in a user-friendly way. It presents the results in the form of maps,
allowing the visualisation of the impacts across the value chain and the countries where operations take
place.

o Need to monitor progress in a consistent way: The toolkit will offer features for consistent monitoring
that can be used in corporate sustainability reports.

As outlined in previous chapters, the toolkit is designed to assist companies in evaluating their biodiversity impact,
guiding them to mitigate adverse effects on biodiversity, and embedding biodiversity considerations into their
Environmental, Social, and Governance (ESG) frameworks. The toolkit is based on the integration of methods and
data, as shown next:

o The toolkit structure is based on the five-step approach of the SBTN framework.
o The drivers of change considered are according to the IPBES framework and the ESRS.
o The sector (value chain) specific metrics used follow the TNFD framework.

o The background data for quantifying metrics for assessing biodiversity performance are/will be sourced
from BIOTRAILS Task 3.3 Impact of Material/Product Value Chains.

4.2.1 SBTN framework and a 5-step approach

The BIOTRAILS ESG Biodiversity toolkit is structured upon the 5-step approach of the SBTN (Science Based Targets
Network for Nature) Framework, which guides companies in setting and achieving targets for addressing nature
loss. A breakdown of these steps is provided below based on SBTN (2020):

1. Assess: This initial step involves understanding a company's dependence and impact on nature.
Companies analyse their operations and supply chains to identify their biodiversity footprint and nature's
contributions to people (NCPs).

2. Interpret & Prioritise: Companies prioritise the most significant biodiversity issues and NCPs relevant to
their operations based on the assessment. This helps them focus their efforts on the areas where they can
make the most substantial positive impact.

3. Measure, Set, & Disclose: This stage involves using metrics to assess their biodiversity performance,
setting targets for halting and reversing biodiversity loss and publicly disclosing their progress, fostering
transparency and accountability.

4. Act: This crucial step involves developing and implementing strategies to achieve the set targets. This
might include modifying production processes to reduce reliance on critical ecosystems, sourcing
materials from sustainable sources and restoring degraded habitats.

5. Track: Companies continuously monitor their progress towards achieving their targets and adapt their
strategies as needed. This ensures they remain on track and contribute effectively to a nature-positive
future.
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2 3.

A Interpret Measure,
1. Assess 3 Set &

Prioritize Disclose

Figure 6: The Five-Step process of SBTN (Source: SBTN, 2020)

4.2.2 IPBES framework, ESRS and drivers of change

According to the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES),
indirect drivers of change encompass socio-economic and demographic trends that significantly influence
consumption patterns and their environmental impacts (Watson et al., 2019). These indirect drivers, in turn, affect
direct drivers such as land-use change, climate change, pollution, and other factors that have a more immediate
and measurable impact on biodiversity and ecosystems. It is also noted that these direct drivers of change align
with the direct impact drivers of biodiversity loss foreseen under the ESRS £4: Biodiversity and Ecosystems of the
European Sustainability Reporting Standards (ESRS).

The ESG Biodiversity toolkit focuses on assessing the impacts of value chains on these direct drivers, which will be
presented in more detail next.

Direct Drivers of Change:

Direct drivers, which can be natural or anthropogenic, are factors that have a clear and direct impact on biodiversity
and ecosystem processes. Anthropogenic direct drivers are largely influenced by indirect drivers. These direct
drivers affect biodiversity and ecosystem change at a more immediate level and often interact with other direct
drivers, eventually impacting indirect drivers. They include:

o Land-Use Change: This is one of the most significant direct drivers, where natural habitats are converted
for agriculture, urban development, forestry, and other human activities, leading to habitat loss and
fragmentation.

o Climate Change: Changes in temperature, precipitation patterns, and extreme weather events directly
affect species distributions, ecosystem structures, and the functioning of natural systems.

o Pollution: The introduction of pollutants into natural environments, including chemicals, plastics, and
nutrients from agricultural runoff, can degrade habitats and harm wildlife.

o Overexploitation / Resource Exploitation: The unsustainable extraction of natural resources, such as
overfishing, logging, and hunting, directly reduces biodiversity and disrupts ecosystem services.

o Invasive Species: The introduction of non-native species can outcompete native species, alter habitats,
and lead to significant biodiversity loss.
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4.2.3 TNFD and sector specific guidance

The BIOTRAILS ESG biodiversity toolkit is based on the sector-specific metrics provided by the TNFD for assessing
the impacts and dependencies on biodiversity associated with the operations of businesses engaged in the
BIOTRAILS value chains. In particular, recognising the diverse impacts and dependencies on nature across different
sectors, the TNFD is developing sector-specific guidance to ensure that its recommendations are relevant,
actionable, and practical for businesses in various industries. Therefore, the TNFD, in addition to a set of universal
metrics that apply across all sectors (the so-called Core global metrics), has developed different sets of sector-
specific metrics (the so-called Core sector metrics) to facilitate sector-specific assessments. The assessment carried
out for the BIOTRAILS ESG biodiversity toolkit is based on the following sector specific guidance reports of the
TNFD:

Table 2: BIOTRAILS Value chain and respective TNFD sector-specific guidance used

BIOTRAILS Value chain TNFD sector-specific guidance
Gold mined in Ghana and distributed globally Metals and mining (TNFD, 2023a)
Cocoa produced in Peru and distributed globally Food and agriculture (TNFD, 2023b)

Fishery and aquaculture products are supplied by the Mediterranean
basin and consumed within the Mediterranean countries.
Forest-based cultural products created by indigenous communities in
the Brazilian Amazon

Aquaculture (TNFD, 2023c)

Forestry and paper (TNFD, 2023d)

The table below presents the core sector metrics that were used for the evaluation of the biodiversity-related
impacts of the cocoa value chain with the toolkit, for each driver of nature change and stage of the value chain.
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Table 3: Metrics used for the assessment of biodiversity impacts of the cocoa value chain with the BIOTRAILS ESG biodiversity toolkit

Drivers of Core Global Value Chain .
. Core Sector Metrics
Nature Change Indicators Stage
Total spatial Cultivation and Total surface area controlled/managed by the organisation (ha or km2) per ton of
footprint processing cocoa produced
Land/water/sea use . - Land use change (ha), e.g. from forest to agricultural land of cocoa cultivation per ton
Terrestrial ecosystem use Cultivation
change of cocoa
. . Indirect land use change (ha) associated with the establishment or expansion of cocoa
Terrestrial ecosystem use Processing . . o
processing/production facilities
GHG emissions Transportation GHG Emissions per tkm for freight transportation and transportation type (e.g., truck,

train, ship, aeroplane) at a regional level.)
GHG emissions per hectare of cocoa cultivation and per kilogram of cocoa produced
Climate change GHG emissions Cultivation (including emissions from fertiliser consumption and application on land, emissions
from machinery and fuel use
GHG emissions per tonne of cocoa processed and for the production of the final
product, accounting for direct and indirect emissions.
Soil pollutants per hectare of cocoa production and per ton, including emissions from
fertilisers, pesticides, and other hazardous inputs.
Pesticide usage is categorised by toxicity levels (extremely hazardous to unlikely to
present an acute hazard) compared to a baseline.
Nitrogen balance: Inputs from livestock manure and fertilisers versus outputs.
Phosphorus balance: Inputs versus outputs.
Concentrations of key pollutants in the wastewater discharged by type of pollutant

Wastewater . refer to sector-specific guidance for types of contaminants.

. Processing .

discharged Temperature of water discharged, where relevant.
Pollution The volume of water discharged (m3)
1. Weight of hazardous and non-hazardous waste (tonnes) disposed of: Waste
incinerated (with and without energy recovery), Waste sent to landfill, and other
disposal methods.

GHG emissions Processing

Soil pollutants Cultivation

Waste generation and disposal Cultivation

2. Weight of hazardous and non-hazardous waste (tonnes) diverted from landfill:

reused, recycled, other recovery operations

1. Weight of hazardous and non-hazardous waste (tonnes) disposed of: generated in
Waste generation and disposal Processing cocoa processing, including waste from the disposal of packaging materials at the

consumption stage.
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Drivers of Core Global Value Chain

. Core Sector Metrics
Nature Change Indicators Stage
Waste incinerated (with and without energy recovery), Waste sent to landfill; and

other disposal methods.

2. Weight of hazardous and non-hazardous waste (tonnes) diverted from landfill in
cocoa processing: reused, recycled, other recovery operations
Plastic footprint is measured by the total weight (tonnes) of plastics (polymers,
Plastic pollution Cultivation durable goods, and packaging) used or sold broken down into the raw material
content.
Plastic footprint is measured by the total weight (tonnes) of plastics (polymers,
Plastic pollution Processing durable goods, and packaging) used or sold broken down into the raw material
content.
Non-GHG air pollutants per hectare of cocoa cultivation and per kilogram of cocoa
produced
Non-GHG air pollutants Cultivation Particulate matter (PM2.5 and/ or PM10) Nitrogen oxides (NO2, NO and NO3);
Volatile organic compounds (VOC or NMVOC); Sulphur oxides (SO2, SO, SO3, SOX);
and Ammonia (NH3).
Non-GHG air pollutants per tonne of cocoa processed.

Non-GHG air pollutants Processing Particulate matter (PM2.5 and/ or PM10) Nitrogen oxides (NO2, NO and NO3);
Volatile organic compounds (VOC or NMVOC); Sulphur oxides (SO2, SO, SO3, SOX);
and Ammonia (NH3).

Water withdrawal and . . oo .
Water withdrawal and consumption (m3) from areas of water scarcity, including

consumption from areas of water Cultivation . e
. identification of water source.
s gt scarcity
Resource exploitation .
Water withdrawal and . . T .
. . Water withdrawal and consumption (m3) from areas of water scarcity, including
consumption from areas of water Processing . e
. identification of water source.
scarcity
Average number of species: Measuring the number of species before and after
Disturbances Cultivation cultivation using biodiversity indicators such as Shannon's diversity or species richness
. index.
Invasives and other . . . . .
Number of non-native and invasive animals or plants released by species, area of
Biological alterations/interferences Cultivation agriculture with genetically modified organisms or reduced genetic diversity, number

of animals at risk of catching cattle-transmitted disease by species, etc.
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4.2.4 Database on biodiversity impacts

The data on the assessment of the company's impacts on biodiversity will be provided by Task 3.3, ‘Impact of
Material/Product Value Chains’ of the BIOTRAILS project. Task 3.3 applies environmentally Extended Multi-
Regional Input-Output (EEMRIO) analysis and Life Cycle Assessment (LCA) methods to trace the environmental
pressures arising from extraction/production, trade, and consumption activities, and behaviour patterns along
global supply chains in the four target sectors. Existing EEMRIO models are extended with new bottom-up models
of land use and energy provision to assess current and potential future Greenhouse Gas (GHG) emissions,
biodiversity loss and ecosystem services along the supply chains of goods. LCA will be coupled with EEMRIO to
enhance the background data of detailed assessments of key products and processes to understand the details
of changes better. This involves prospective LCA methods for assessing the impacts of the adoption of sustainable
practices in hot-spot areas of the value chains, such as the cultivation stage. This will ultimately lead to the
quantification of the core sector metrics presented in section 4.2.3.

4.3 TOOLKIT STRUCTURE

In this section, the ESG biodiversity toolkit structure and content are presented. The toolkit is also available online
through the following link: https://draxisbiotrailsesg.bubbleapps.io/version-test.

4.3.1 Home page

The user interface of this tool is presented through the following mock-ups. The first mock-up refers to the landing
page of this tool, “Home page”. As users enter the toolkit, they are presented with an informative toolbar that
highlights the toolkit structure.

BIZTRAILS

Main Tool

Instructions

E BIOTRAILS ESC
VERSITY TOO

OMPANIES IN ASSESSING TH
: ANCE ACROSS THEIR

Figure 7: BIOTRAILS ESG Biodiversity Toolkit Home Page

4.3.2 Main tool

This mock-up provides a detailed description of the 5-step process that has been designed to make it easy for
users to navigate and enter data at each critical stage. The process is interactive, which means that users can
transition to the selected stage by simply clicking on it. Each step is designed to be linked to the previous one,
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ensuring a coherent and integrated progression through the toolkit.

2. gs

A Interpret Measure,
1. Assess 2 Set &

Prioritize Disclose

Understanding impacts Analyzing data, Creating SMART Implementation of Regular monitoring and
on nature through setting targets and targets that reflect strategic initiatives reporting on the
assessments and data, focusing on critical the company's to achieve the company's progress
identifying key areas based on ambitions. company’s targets. towards achieving the
dependencies. relevance and objectives

feasibility.

Figure 8: BIOTRAILS 5-step process

4.3.3 Stage 1: Assess

This step involves an initial mapping of the organisation's activities to identify significant sustainability aspects
across the value chain assessments and to highlight main areas of impact (hotspots). This information can help a
company do the first high-level assessment to understand which parts of its business and supply chain are
associated with the highest impacts and, therefore, where it should focus on improving its biodiversity
performance.

o Ta. Sector-level materiality assessment: Quick overview of the issue areas associated with the economic
activities of its sector.

o 1b. Value chain hotspot assessment: Location of impacts and dependencies throughout their value
chain, both in terms of supply chain tiers and places.

At this stage of the toolkit, the user is asked to enter the most relevant information about the company. The
interface is designed for clarity and convenience, guiding the user to provide data such as the sector or value
chain in which they operate, annual consumption measurements in tonnes and the number of factories. For each
factory, detailed inputs are required, including annual consumption, geographical location - spanning country,

BIZTRAILS
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region and municipality - and area covered in square kilometres.

Previous Step

Figure 9: User interface of the tool for the cocoa value chain, showcasing input fields for sector data and factory-specific
consumption metrics

4.3.4 Stage 2: Interpret & Prioritise

The outputs of Step 1 are interpreted, prioritising key issues and locations for taking action. With the data
collected, organisations may interpret the findings to assess the significance and importance of each identified
impact and to set priorities. It involves assessing the impacts in terms of their severity, pressure, and the
organisation's capacity to address them. This step ensures that efforts are focused where they can have the most
significant positive impact across the value chain.

Considering that data are not yet available for quantifying and visualising the impacts on biodiversity associated
with the value chains, it was not possible at this point to provide figures with the results. The main concept,
however, for the visualisation of the results is to provide the quantified indicators in the form of tables and maps.
With respect to the latter, maps will be used to depict the regionalised impacts across the different locations of
the value chain stages. Also, the impacts will be further categorised and visualised into upstream, direct, and
downstream impacts. Following, examples of such visualisations are provided.
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Cocoabeans ; ! l; -

:§ P
from Peru, 2020 (tonnes) R -
land (ha) 1.1
water (m?3) 11619
potential species loss 4.06E-08 e
n application (kg) 37.8 ‘ \!ﬁ - |
p application (kg) 6.7 -
ghg emissions (tonnes) 0.1
luc emissions (tonnes) 32.6

Figure 10: Example of result for the Stage 2 upstream impacts of the Cocoa value chain

Value chain Company-
1B hotspot 1C tevel
assessment refinement

Upstream Upstream Downstream
| Direct Operations | - - Direct Operations
Wholssale/ Uso & End of
Life

Land/Water/Sea

-

Figure 11: Example of Value chain impacts broken down per value chain level (upstream, direct downstream) and driver of
change (Source: adapted from SBTN, 2020)

4.3.5 Stage 3: Measure, Set & Disclose

After prioritising the focus areas, the next step is to establish a baseline of the current biodiversity performance of
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the organisation and to set sustainability targets. This involves selecting relevant metrics for measuring impacts,
defining existing baseline performance, and setting boundaries for acceptable impacts.

In this step, the user is asked to identify the specific practices applied across the company’s supply chain, focusing
on those processes that are associated with the highest impacts on biodiversity. That way, a more detailed
assessment of the biodiversity performance is calculated, based on the specific decisions made and the prevailing

conditions at each value chain stage. By setting a baseline concerning the current practices applied, the user can
then set targets for improving the performance of the organisation.

Previous Step

CULTIVATION

Characterization of cocoa used as raw material in the food production process:
% of cocoa produced with organic farming practices.

% of cocoa produced with conventional farming practices.

Irrigation eguipment used in cocoa production:

Irrigation methods applied in cocoa production:

Characterization of water used for irrigation of cocoa:

% Surface % Ground % Recycled If not knawn, use average data.
wiater water ferevl water

Irrigation in water-scarce areas:

e
production process:

% agriculturzl areas previously (before 1981) characterized as forest

% agriculturzl areas that maintzined their original land uss (after 19E81)

Release of non-native and i i i | in the agricultural area usad:

Area of agriculture with genetically modified organisms or reduced genetic diversity:

Treatment of waste produced in the agricultural production stage:

Figure 12: User-specific data input interface for the cultivation stage
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Previous Step

TRANSPORTATION

Transportation of raw material ([commodity) for its processing into the final product: ”~
% Road % Train ¥ ses 5 Air If mot known, uss
transportation tramsportation transpartation transportation average data.

Previous Step

FACTORY

amount and type of product packaging used and recycled content: ”~
s E—
product
kg plastic LDPE/Skg product __ kg papertoard/ kg
product

__ kg plastic HDPE/kg product
_ kg plastic PET/kg product
kg compostable bioplastics/

kr mroduet

5olid waste Management Practices at the Factory Level: b

% mixed waste disposal % separate collection for recycling

Figure 13: User-specific data input interface for transportation and factory stage
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Figure 14 Results depending on user input

4.3.6 Stage 4: Act

This step is crucial, as it involves identifying and adopting alternative practices that reduce negative impacts on
biodiversity and, where possible, enhance positive contributions. In response to implementing these practices
across the value chain, the toolkit not only outlines methodologies for improving biodiversity performance but
also offers actionable guidance and support. Figure 11 provides an illustrative comparison between organic and
conventional farming methods, highlighting the potential benefits of sustainable practices. Accordingly, the toolkit
will include an integrated support system that will include:

o A decision support framework that helps users assess the feasibility and impact of different sustainable
practices tailored to their specific sector and operational context.

o A set of best practice examples drawn from case studies and successful interventions, which demonstrate
practical applications of sustainability principles.

The aim is to empower companies to make informed decisions that are aligned with their sustainability objectives
and the broader objectives of the BIOTRAILS project.
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Figure 15: Alternative practices to mitigate biodiversity impacts

4.3.7 Stage 5: Track

The final step focuses on monitoring progress towards sustainability targets and communicating this progress
both internally and to its stakeholders.

In particular, it will be possible for the user to save both the input provided and the assessment results for each
year and therefore monitor them through this stage, in order to evaluate the progress towards achieving the
targets set. An example of the output of this stage is provided below.

Land-Use Change Climate Change
120 120
100 100
80
80
60
60
40
20 40
0 20
2024 2025 2026 2027 2028
0
Land-Use Change Linear (Land-Use Change) 2024 2025 2026 2027 2028
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Pollution Invasive Species

120 120
100 100
80 80
60 60
40 40
20 20

0 0 i

2024 2025 2026 2027 2028 2024 2025 2026 2027 2028

Figure 16: Regular monitoring of the company's progress towards achieving targets
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5 SYSTEM ARCHITECTURE

This section defines the technology and the software used to create and develop the toolkit. The team prioritised
a no-code approach, emphasising practicality and efficiency, with a particular focus on Bubble.io. This strategy
was chosen to speed up the development process and ensure easy accessibility. Bubble.io is a popular no-code
framework that allows users to create web applications without any coding. The platform offers a drag-and-drop
interface, pre-built templates, and a wide range of integrations with other tools. Bubble.io is known for its flexibility
and scalability, making it a suitable choice for both small businesses and enterprise use cases. The programming
team has focused on key aspects of system architecture to improve the toolkit's overall functionality and user
experience.

o Scalability: The architecture is designed to efficiently handle increased usage and data volumes without
compromising performance through strategic database optimisations and Bubble.io's dynamic resource
allocation features.

o Maintenance and Updatability: The toolkit is built for easy maintenance and updates, allowing for
seamless updates and the incorporation of new functionalities as needed.

o Integration Capabilities: The toolkit features robust integration capabilities with existing systems and
data sources to ensure seamless data exchange and enhance its utility within a broader ecosystem of
business tools.

o Customisation and Flexibility: The toolkit is highly customisable, allowing users to insert custom code
snippets or utilise Application Programming Interface connectors to tailor it to specific organisational
needs.

The toolkit incorporates these considerations and exemplifies innovative development practices. It provides a
solid, secure, and flexible solution for companies looking to integrate biodiversity into their ESG strategies.
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6 CONCLUSIONS

The toolkit has now been carefully designed and is complete with a user-friendly interface. However, its full
functionality awaits the integration of the integrated impact assessment database from Task 3.3, which is expected
to be completed in Spring-Summer 2024. Once the integration is complete, the toolkit will start trials with
companies operating in the BIOTRAILS value chains. This practical evaluation will be essential to gather
information on the effectiveness and relevance of the toolkit, paving the way for improvements and refinements.

Looking ahead, the next version of this deliverable (D4.6) is scheduled to be released in August 2025 (M33). This
will present the insights gained from BIOTRAILS value chains in key sectors and provide guidelines for integrating
biodiversity considerations into corporate ESG policies.
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