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Summary

This paper addresses the state of Denmark’s soy imports in the context of EU Deforestation Regulation
(EUDR) implementation, the industry’s reliance on non-physical chain of custody (CoC) systems and the
scarcity of physically verified, responsibly produced soy in Danish supply chains. It outlines frameworks,
standards and practical recommendations to align Danish soy sourcing with climate, nature and biodiversity
goals.

Global context and regulatory frameworks

Soy is one of the most traded agricultural commodities, dominating global protein feed markets, especially
for livestock. High protein content and favourable amino acid profiles have driven its expansion — particularly
in South America — often at the expense of forests and natural ecosystems. Standards, guidelines,
frameworks and public regulations often refer to each other, forming a combined framework that any
company, at least in the European Union (EU), must observe in order to navigate regulatory and market
requirements for sustainable soy.

While the EUDR prohibits imports of soy produced on land deforested after 31 December 2020, it does not
address the conversion of other ecosystems such as savannas or grasslands. Voluntary and corporate
standards like the Round Table on Responsible Soy (RTRS), ProTerra, Donau Soja, Europe Soya and corporate
schemes (e.g. Cargill 3S, ADM Responsible Soybean Standard) often go beyond the EUDR in scope, addressing
broader sustainability issues — social rights, good agricultural practices, biodiversity — yet vary in
transparency, traceability, assurance procedures and cut-off dates for deforestation.

The Accountability Framework Initiative (AFi) defines deforestation- and conversion-free (DCF) production
and stresses traceability, risk assessment and independent verification. The Science Based Targets Initiative
(SBTi) and Network (SBTn) embed similar principles into corporate climate and nature goals, and both refer
to AFi in relation to the definition of DCF. So do the European Feed Manufacturers' Federation (FEFAC) Soy
Sourcing Guidelines (SSG), which benchmark voluntary and corporate standards against minimum criteria for
responsible soy.

Chain of custody (CoC) models and traceability

While increasing the degree of responsibility of soy production and imports, these frameworks allow CoC
models that still leave room for improvement. Several CoC models currently coexist, all with different degrees
of traceability. Physical CoC models—identity preserved and segregated—offer the highest transparency but
involve higher costs and logistical complexity. Mass balance models allow mixing of certified and non-
certified soy with volume reconciliation, reducing transparency. Credit or book and claim systems offer no
physical traceability but imply lower costs of implementation.

The Danish market remains dominated by credits and mass balance; only 6 per cent of the certified volume
is physically segregated.

Danish soy import

Denmark imports 1.2 to 1.7 million tonnes of soybean meal annually, mainly for livestock feed, contributing
substantially to its consumption-based climate footprint. In 2023, almost 1.5 million tons of certified or
verified soy were imported across different CoC models, with the book and claim model dominating.
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Significant double counting occurs among stakeholders in the soy value chain. The Danish Alliance for
Responsible Soy estimates that in 2023, at least 53 per cent of imports were certified or verified.

Denmark's import of soy has a substantial climate footprint, not least due to the origin of much of the soy in
South America, where soy cultivation has led to deforestation more often than elsewhere. The climate
footprint of three scenarios for Denmark’s 2023 soybean meal import is analysed:

e Scenario 1: Denmark’s import of soybean meal, with the best available information on land use
changes in the specific areas of origin, has a climate footprint of 2,077,037 tonnes of CO,e.

e Scenario 2: Denmark’s import of soybean meal, assuming EUDR compliance, i.e. with no deforestation
but other land conversion possible, has a climate footprint of 1,844,515 tonnes of CO.e.

e Scenario 3: Denmark’s import of soybean meal, assuming that all imports are verified DCF, has a
climate footprint of 1,460,370 tonnes of CO,e.

The results show that land use change (LUC) is the dominant emission factor. Targeted sourcing from
traditional low LUC areas could cut emissions by 54 per cent for high-risk origins, but cut-off date definitions
and historical conversions complicate results.

Implications and recommendations

Current Danish soy sourcing policies, still dominated by the purchase of RTRS credits, do not guarantee that
Danish soy imports are deforestation-free, let alone conversion-free or responsibly produced. The sourcing
practices entail a lack of traceability and transparency of the physically traded soy, which does not support
the commitments and targets set by the companies. Decreasing the impacts of Danish soy imports would
require:

e Transition from non-physical to physical CoC models to ensure traceability, legality and verification of
DCF status.

e Alignment of corporate commitments, regulatory compliance and global frameworks (e.g. the EUDR,
the AFi, the SBTi/SBTn, the FEFAC SSG).

e Addressing of the consumption-based climate footprint of soy imports in Denmark’s climate policy.

e Increased transparency and origin and verification system disclosure, especially for second-party
verification schemes, and the ensuring of responsible soy sourcing that goes beyond the issues
addressed in the EUDR.

Denmark’s “green frontrunner” claim is dependent on the confrontation of the global impacts of its soy
imports. This entails physically traceable, responsibly produced and DCF soy sourcing becoming the norm,
which requires action by industry, government and civil society.
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Soy: the world’s most popular bean

Soy is a versatile crop that serves a multitude of industries with raw materials, ingredients and additions.
Soybeans find their way into food, animal feed, bioenergy, personal health care and cleaning products (Figure
1). However, one usage rules the others in terms of volume and economic value; soy is a cornerstone in the
global livestock feed sector, prized for its high protein content and optimal amino acid balance (Frandsen et
al., 2023; Parajuli et al., 2022). Its value as a protein feed has caused a steep rise in global demand, propelling
soy into one of the most intensively globally traded agricultural commodities and leading to a significant
expansion of soybean cultivation and an intensification of agricultural practices (Dreoni et al., 2022). Today,
a global soy production of around 370 million tonnes annually occupies more than 137 million ha globally,
with Brazil as the leading producer. During the last two decades, global soy areas have increased by 64 per
cent, including a 100 per cent increase in South America. This expansion in soy production is associated with
significant environmental and social problems, including deforestation, biodiversity loss, water pollution
from intensive farming, land tenure disputes, violations of indigenous rights and greenhouse gas emissions
linked to land use change, cultivation, transport and processing (Dreoni et al., 2022; Frandsen et al., 2023;
Fripp et al., 2023; Lucas et al., 2021; Green et al., 2019). These problems are not least known from Bratzil,
where more recent soy expansion has taken place, especially in the Cerrado biome that is home to more than
5 per cent of the world’s known species. At the same time, soy has contributed substantially to economic
growth, rising incomes and poverty reduction in Brazil over the past decades (Richards et al., 2015).
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Figure 1. A simplified representation of the applications of soy products

Note: Details of the processing steps have been left out, and more product categories and linkages could be added.
More than 90 per cent of Danish soy imports are used for animal feed.
Source: Bosselmann and Gylling (2012).

The EU is a major importer of soybeans and soybean meal, mainly driven by a demand for protein feed for
the livestock sector. Denmark, relative to the size of its agricultural sector, imports a substantial share of the
EU’s import, with annual imports ranging between 1.3 and 1.8 million tonnes of soy products. Soybean meal
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makes up around 95 per cent of Danish soy imports, driven by a demand from the Danish livestock sector for
protein feed, particularly the pig and dairy sectors, cf. Table 1 (Bosselmann & Callesen, 2020).

Table 1. Denmark's imports of soy products from 2020 to 2024 in metric tonnes

Soy products, tonnes 2020 2021 2022 2023 2024
Soybeans for sowing 0.7 1.0 0.9 0.2 224
Soybean flour 6,508.7 465.0 569.5 740.7 2,300.2
Soy sauce 1,934.2 2,079.7 2,503.4 2,623.3 3,134.7
Soybean oil 95,216.2 87,489.8 35,189.0 30,569.4 33,450.7
Soybeans, also crushed 25,899.7 29,305.6 25,136.0 44,727.4 47,986.4
Soybean meal 1,669,237.1 1,554,891.6 1,437,356.7 1,428,195.2 1,197,409.5
Total imports 1,798,796.7 1,674,232.6 1,500,755.5 1,506,856.3 1,284,303.8

Note: All products except soy sauce fall under the scope of the EUDR.
Source: Danmarks Statistik (2025).

Since 2020, the Danish soybean meal import has declined from 1.7 million to 1.2 million tonnes. Fluctuations
have been seen before, and it is too early to determine whether this decrease represents a lasting trend.
However, the import decline may be associated with a decrease in the production of fattening pigs, currently
at the lowest level for more than two decades, and a fourfold increase in the export of piglets for fattening
abroad in the same time period. Danish soybean meal mainly originates from South America and the USA,
though the volumes imported from different producing countries differ from year to year. The last five years
have seen a shift from Argentina to Brazil as the main import country, but in 2024, import from Argentina
increased again, likely because of Danish companies’ increased engagement in the Argentinian soy sector.
An opposite trend is seen in the direct import from the USA, which fell to almost zero in 2024. However,
Germany mainly imported soybeans from the USA in 2024, and these may have been exported to Denmark
as soybean meal after processing in Germany. In 2023 and 2024, Denmark imported around 1 million tonnes
of soybean meal from Brazil, Argentina and other countries in South America, linking Danish soy imports to
the problems of soybean production on the continent (Bosselmann et al., 2024; Bosselmann & Dolmer, 2022).

Sustainability initiatives and the European Union Deforestation Regulative (EUDR)

The complexity inherent in the global soy value chain, which involves numerous intermediaries and
aggregation points, complicates traceability and transparency and therefore also measures to address
environmental, climate and social impacts of the primary production (Fripp et al., 2023). The dominant
approaches to addressing the problems in the soy sector have been the development of corporate sourcing
policies, zero deforestation commitments (ZDCs) and sustainability standards, both private and public. The
best known ZDC is the Amazon Soy Moratorium, in place since 2008 effectively, where Brazilian and
international companies voluntarily banned soybean purchases from deforested areas in the Amazon region
as part of a larger private-public initiative (Heilmayr et al., 2021). Standards that set audited requirements
for responsible cultivation and trade of soy have existed since around 2006, including the voluntary and third-
party certification schemes the Round Table on Responsible Soy (RTRS) and ProTerra that both carry a
consumer-targeted label (ProTerra Foundation, 2023b; RTRS, 2024). Since then, a substantial number of
standards have been developed by actors in the value chain, including standards by international trading
companies.



The Amazon Soy Moratorium succeeded in halting soy-driven deforestation in the Amazon but partly led to
soy expansion in other biomes, such as the Cerrado. Today, the moratorium is under pressure from farmers’
associations in Brazil that want it dismantled, or its rules relaxed, so farmers may trade soy from more
recently deforested areas (Aragdo et al., 2024). Voluntary standards are yet to have substantial coverage.
The RTRS, ProTerra and organic schemes covered an estimated 3.5 per cent of global production in 2023. The
coverage of corporate standard schemes is unknown. Though improvements have been made with regards
to traceability and transparency, the complexities of the global value chain with multiple intermediaries and
aggregation points remains a challenge in terms of sustainability efforts.

As a response to the EU’s contribution to global deforestation and the lack of traceability and transparency
in global agricultural value chains, in 2023, the EU launched the EU Deforestation Regulation (EUDR), which
comes into force from the end of 2025 (EC, 2025b). The EUDR bans the import and trade of products,
including soy, produced on land that has been deforested or experienced forest degradation after 31
December 2020. It also requires companies to ensure compliance with relevant national legislation, including
environmental laws and human rights as well as the rights of indigenous peoples, and to submit due diligence
statements that demonstrate conformity, assess risks and outline mitigation measures across the companies’
entire value chain.

The EUDR bans the import and trade of products, including soy, produced on land that has been deforested
or experienced forest degradation after 31 December 2020.

The EUDR addresses deforestation but not conversion of other natural ecosystems, such as forest savannas,
grasslands and other natural vegetation types that do not meet the definition of a forest. Most voluntary and
corporate standards for soy production go beyond the EUDR in terms of cut-off dates for deforestation, types
of prohibited land conversion and requirements for responsible conduct. Certification is also mentioned as a
possible risk assessment and mitigation tool in the EUDR, without being a green lane for EUDR compliance.
However, the introduction of the EUDR raises concerns of legal compliance becoming the new benchmark
for sustainable trade, thus leaving out the depth and scope of sustainability issues that are not addressed or
only of secondary concern in the deforestation regulation, with implications for efforts to tackle the adverse
environmental, climate and social impacts of soy production and trade.

While some companies in the global soy supply chain, including in Denmark, have established goals and
strategies for their soy purchases based on Science Based Targets initiatives or other frameworks, the EUDR
has undoubtedly added to the awareness of deforestation and legality concerns among companies in the soy
supply chain. The pressure on companies has gone from mainly being market-based to also including
regulatory concerns and possibly sanctions. This development has also affected Danish actors, public and
private, and their efforts to manoeuvre responsibility in a global value chain characterised by a lack of
traceability and transparency.

However, the introduction of the EUDR raises concerns of legal compliance becoming the new benchmark
for sustainable trade, thus leaving out the depth and scope of sustainability issues that are not addressed
or only of secondary concern in the deforestation regulation, with implications for efforts to tackle the
adverse environmental, climate and social impacts of soy production and trade.

This paper continues with descriptions and discussions of sustainability measures and frameworks for soy
production and trade, efforts among Danish actors, climate impacts of Danish soy imports under different



assumptions regarding production and the implications of chain of custody (CoC) models for responsible soy
on its environmental and climate impacts.

Selected measures and frameworks for sustainable soy

Since the first voluntary sustainability standards and zero deforestation commitments were implemented in
the soy sector in the early 2000s, a large number of initiatives, sustainability schemes, frameworks and soy
networks have been developed. While one common definition of sustainable or responsible soy does not
exist, the concept has evolved around topics such as deforestation-free soy production, no conversion of
natural ecosystems, compliance with national laws and beyond legality concerning e.g. good agricultural
practices, engagement with indigenous peoples, support to marginalised communities and climate and
biodiversity impacts (Bosselmann & Dolmer, 2023). Standard development has shifted from NGOs and civil
society to roundtables involving multiple actors within and outside the supply chain as well as to corporate-
specific standards developed and implemented by individual companies. Stakeholders in Europe and globally
have been connected in national and international networks and alliances, such as the Danish Alliance for
Responsible Soy under Ethical Trade Denmark and the European National Soy Initiatives (ENSI). Frameworks,
protocols and tools have been developed to guide companies and others in their soy sourcing and
sustainability strategies, encompassing definitions, target-setting, assessment indicators, methodologies and
risk mitigation. Standards, guidelines, frameworks and even public regulations often refer to each other,
forming a combined framework that any company, at least in the EU, must observe in order to navigate
regulatory and market requirements for sustainable soy.

The Accountability Framework Initiative (AFi) framework for conversion-free soy

The Accountability Framework Initiative (AFi) is a collaborative effort to help companies and other
stakeholders eliminate the negative impacts of agriculture and forestry. It achieves this by providing a
practical roadmap for setting goals, taking action and evaluating progress toward achieving ethical supply
chains that prioritise the protection of natural ecosystems and human rights. It emphasises traceability, risk
assessment and strong verification mechanisms, often requiring supply chain actors to demonstrate
complete transparency and accountability down to the farm level (AFi, 2025).

Within this framework, soy verified as deforestation- and conversion-free (DCF) is defined as:

e Produced without the conversion of natural ecosystems after a defined cut-off date,
e Monitored and reported transparently and
e Independently verified following the guidance provided by the AFi.

In the AFi, conversion is defined as the loss of a natural ecosystem resulting from its replacement with
agriculture or another land use or a profound and sustained change in a natural ecosystem’s species
composition, structure or function. Deforestation is just one form of conversion. Conversion further includes
severe and sustained degradation or the introduction of management practices that result in a profound and
sustained change in an ecosystem’s species composition, structure or function. Changes to natural
ecosystems that meet this definition are considered conversions, regardless of whether they are legal or not.

Regarding monitoring and reporting, companies are to ensure that their monitoring systems accurately
measure outcomes related to the scope of the company's commitments, including the conversion of natural



ecosystems to production areas, the presence of land conflict or incidents of workers’ rights abuses. These
systems should include:

e Appropriate data collection during the baseline period and through regular follow-ups. Follow-up
monitoring occurs at regular intervals that are sufficiently frequent to track compliance relative to the
baseline, detect any new non-compliance and assess progress against improvement plans where
applicable.

e Plans and procedures for the use of monitoring information to inform decision-making and influence
behaviour within the company and its suppliers.

Additionally, monitoring systems should support adequate verification, reporting and disclosure related to
supply chain compliance and performance. As appropriate, monitoring data should be provided to auditors
to support verification processes and reported or disclosed to other supply chain actors or the public. Finally,
monitoring methodologies should be replicable and publicly available.

Given its strong requirements, the AFi is increasingly referenced in various key industry groups and multi-
stakeholder initiatives relevant to the Danish soy sector. For instance, the AFi's principles and definitions are
integrated into the methodologies of global initiatives such as the Science Based Targets Initiative (SBTi) and
the Science Based Targets Network (SBTN), see Box 1, and the Corporate Disclosure Project’s (CDP) forest
guestionnaire. Moreover, the Danish Alliance for Responsible Soy also references the AFi to define and
operationalise DCF commitments. Similarly, as described later in this report, the AFi plays a guiding role with
regards to several Danish companies’ soy sourcing commitments as well as in relation to WWF Denmark’s
Danida-funded project Scaling Up Sustainable Soy Partnership (SUSS), which aims to promote more
sustainable soy sourcing practices in the Danish food and agricultural sectors.

Box 1. The SBTi and SBTN in a nutshell

The SBTi helps companies and organisations set clear, science-backed goals to reduce their greenhouse
gas emissions. These goals align with what climate scientists say is needed to limit global warming to
safe levels, helping businesses play their part in reaching net-zero climate footprints by 2050 at latest.
The SBTN is an emerging framework that guides companies in setting measurable goals to protect and
restore nature and to stay within Earth’s limits and meet society’s needs. It focuses on issues like water
use, impacts on oceans, land use, ecosystem health and biodiversity, ensuring that business actions
support a healthy planet beyond just reducing carbon emissions. The SBTi and SBTN provide standards,
tools and guidance for companies to set goals and prioritise actions grounded in the best available
science. Both recommend that goals are aligned with the AFi’s no deforestation and no conversion
commitments with cut-off dates in 2020.

Sources: Science Based Targets (n.d.) and Science Based Targets Network (n.d.).

The European Feed Manufacturers’ Federation (FEFAC) guidelines for responsible
soy

The European feed sector, which includes large feed manufacturers in Denmark, is one of the leading
importers of soybeans and soybean meal. Therefore, problems related to soy production and responsible

sourcing practices are on the agenda of the European Feed Manufacturers' Federation (FEFAC). FEFAC was
founded in 1959 by five national compound feed associations from France, Belgium, Germany, Italy and the
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Netherlands. Nowadays, it represents the European compound feed and premix industry at the level of
European institutions: FEFAC represents 23 national associations in 23 EU member states as well as associate
members in the United Kingdom (UK), Switzerland, Turkey and Norway. Within its mission, FEFAC has
stipulated the willingness to promote a more sustainable sourcing of feed materials, including soy.

In 2015, FEFAC released its first Soy Sourcing Guidelines (SSG). These guidelines were designed as a tool to
facilitate the benchmarking of existing soy certification and Voluntary Verification Schemes (VVSs) and
programs in the feed sector. A revised and updated version of the guidelines was released in 2021 and again
in 2023. The 2023 version includes an essential criterion to ensure that soy is not cultivated on converted
natural ecosystems after a specified cut-off date (FEFAC, 2023). The criterion refers to definitions in the AFi
described above, but reference to protection of specific areas of High Conservation Value (HCVs?!) is an
accepted alternative. The specified cut-off date is 31 December 2020, a similar date to the cut-off date for
deforestation in the EUDR.

The continuous development of the guidelines has contributed to raising the bar for the VSSs recognised by
FEFAC—and ultimately—for the economic actors across the soy supply chains in the EU and production
countries (Boev & van Gelder, 2023). The FEFAC SSG 2023 include 73 criteria on good agricultural practices,
responsible working conditions and environmental stewardship, of which 55 are considered essential
(mandatory) and 18 are desired (optional). To be considered FEFAC compliant, each certification scheme
must meet at least 8 out of 18 desired criteria. In addition, verification requirements must also be met (FEFAC,
2023).

The 73 criteria are organised under six core principles that define responsible soy production:

1. Compliance with national and international laws and regulations.
Responsible working conditions, including respect for labour rights and occupational safety.
Environmental responsibility, including the protection of biodiversity and management of natural
resources.

4. Good agricultural practices ensuring soil health and efficient resource use as well as minimising chemical
input.

5. Respect for legal land use rights, particularly regarding those of local communities and indigenous
peoples.

6. Protection of community relations with an emphasis on stakeholder engagement and grievance
mechanisms.

The FEFAC SSG 2023 (FEFAC, 2023) do not include rules and guidance for the different types of CoC models
offered by the benchmarked schemes, cf. Table 2 and the following sections.

As such, schemes that use credits (also called book and claim certificates) or a mass balance model, both of
which involve physical trade of non-certified soy, may therefore be FEFAC compliant. The physical soy sold
under these schemes in a mass balance model — and the conventional soy covered with credits — will not
meet the production requirements described in the FEFAC SSG or be EUDR compliant (EC, 2025a) and are

1 An area of High Conservation Value is a biological, ecological, social or cultural value of outstanding significance or
critical importance, as defined by the HCV Network (https://www.hcvnetwork.org/hcv-approach).
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problematic in terms of climate- and nature-related commitments and targets because traceability and
therefore risk and impact assessments are limited. For example, companies aiming to align their targets with
the Forest, Land and Agriculture Guidelines (FLAG) under SBTi must focus on sourcing deforestation-free soy
with physical traceability and verified impact.

The physical soy sold under these schemes in a mass balance model —and the conventional soy covered with
credits — will not meet the production requirements described in the FEFAC SSG, will not be EUDR compliant
(EC, 2025a) and are problematic in terms of climate- and nature-related commitments and targets.

Soy standard schemes compliant with the FEFAC Soy Sourcing Guidelines (SSG) 2023

Currently, 21 standard schemes for soy production and trade comply with the FEFAC SSG 2023. Table 2 below
presents 12 multi-stakeholder/NGO and corporate schemes that all forbid deforestation and conversion after
a defined cut-off date on or before 31 December 2020 in accordance with FEFAC (2023).
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Table 2. Voluntary and corporate certification and verification schemes benchmarked under the

FEFAC S5G 2023
Scheme name Type CoC DFC criteria Assurance level
M te, third- t
ADM Responsible Soybean Corporate, Segregation, mass Cut-off date: ve(:i(:s:;atig'n n;;:apaerdyb
Standard producer/trader Balance December 2009 ADM g ¥
CARAMURU Sustentar Corporate, Segregation, mass Cut-off date: Moderat_e, verified
through internal and
Programme producer/trader Balance December 2009 .
external audits
S Corporate, Site-level mass Cut-off date: Moderate; third-party
Cargill Tripl
argill Triples (35) producer/trader Balance January 2008 verification
Cefetra Certified Corporate Cut-off date: -
! M | fi
Responsible Soya (CRS) producer/trader ass balance December 2009 Good, verified
F | i |
geos Cgs?kfltzrr;at:iizicure Corporate, Mass balance Cut-off date: Moderate, independent
P g producer/trader December 2009 verification

Standard

Donau Soja and Europe Soya

Voluntary, multi-
stakeholder

Identity preserved,
segregation

Cut-off date:
January 2008

Good, independent
oversight

ISCC EU and ISCC PLUS

Voluntary, multi-
stakeholder

Identity preserved,
segregation, mass
balance

Cut-off date:
January 2008

High, third-party
certification

Origins Field (Amaggi)

Corporate,
producer/trader

Mass balance

Cut-off date:
December 2009

Moderate, corporate
oversight, verified
externally

Voluntary, multi-

Identity preserved,

Cut-off date:

High, third-party

ProTerra stakeholder segregation, mass before December verification
Balance 2009
| .
Voluntary, multi sie::t;lt?c:isi:\;ig, Cut-off date:
RTRS v, greg ’ before December High, third-party audits

stakeholder

balance, book and
claim

2009

SFAP non-conversion?

Voluntary, NGO

Mass balance,
and claim

book Cut-off

December 2008

date:

Good, verified and

transparent

Note: 2: This standard is compliant with the FEFAC SSG 2021 and is being benchmarked against the 2023 version. All
schemes are in fact voluntary. Schemes developed and managed by producer and trader companies are referred to as
corporate schemes and sometimes as second-party schemes, even though inspection may be performed by
independent bodies, while multi-stakeholder and NGO-led schemes are developed and managed by stakeholders

external to the supply chain.
Sources: ITC (2025) and Boev and Gelder (2023).

Trading models under verified or certified soy schemes

Soy standard schemes rely on CoC models as part of their documentation and traceability requirements. A
CoC system is the process of tracking materials through every stage of the supply chain, from sourcing to
production, processing, shipping and retail. This is accomplished through a series of procedures, technologies
and documents that track materials from their source to the end product.
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CoC systems play a central role in assessing how sustainability and responsibility are tracked and verified
throughout the supply chain. They are primarily used to comply with certification standards and track the
movement of soy products — or credits — from their origin to their final destination, ensuring that
environmental, social and ethical standards are maintained at every stage of production, processing and
distribution. By verifying that soy is sourced from responsible farms and suppliers, CoC systems help prevent
deforestation, promote fair labour practices and reduce the environmental impacts associated with
unsustainable agricultural practices. A number of CoC models are in use in soy trade. Each model offers
distinct strengths and challenges in terms of ensuring the sustainability of imported soy. The choice of model
is influenced by factors such as the scale of the operation, cost considerations, market demands and the
desired level of traceability and accountability within the supply chain. While physical models, such as the
identity preserved (IP) and segregated (SG) models, provide high transparency, they come with increased
costs and logistical complexities.

Managing physical CoC models requires systems to handle the separation and traceability of certified and
non-certified products. When multiple producers and intermediaries are involved in handling both certified
and non-certified goods, maintaining this separation becomes difficult, if not impossible. Non-physical
models, such as the mass balance model (MB), are widely recognised by many sustainability standards for
soy and offer greater flexibility, scalability and cost efficiency. However, they provide lower transparency
compared to physical models. Since certified soy can be mixed with non-certified soy, consumers may
guestion the integrity of sustainability claims as it becomes more difficult to trace the specific origin of the
product. The book and claim certificate model, also referred to as the credits model and commonly used in
various certification systems, provides additional flexibility and scalability. However, this model does not
involve direct control over the soy itself, and there is often uncertainty regarding the regulation and
effectiveness of the verification system.

Non-physical models, such as the mass balance (MB) model, are widely recognised by many sustainability
standards for soy and offer greater flexibility, scalability and cost efficiency. However, they provide lower
transparency compared to physical models.
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Box 2 provides a brief overview of the most commonly used models, ranging from the most stringent to the
most flexible (for a more detailed explanation of the different systems, see I1SO (2020)).

Box 2. The most common CoC models for certified soy

Physically certified CoC models
IP model

e Description: Certified soy is kept physically separate from non-certified soy throughout the entire
supply chain—from the farm to the final buyer. The mixing of soy from different certification
schemes, even equally restrictive schemes, is also not allowed. This ensures the highest level of
traceability.

e Assurance: Full traceability to a specific farm or group of farms.

SG model

e Description: Requires certified soy from multiple certified farms to be kept separately from non-
certified soy throughout the supply chain but allows for the mixing of soy from different certified
farms. As such, it does not preserve the identity of the individual farm.

e Assurance: Ensures that the product is 100 per cent certified, but it cannot be linked to a specific

producer.
Partially physically certified CoC models
MB model

e Description: In general, the MB approach is designed to track only the total amount of certified
commodity throughout the value chain, while ensuring a certain amount of certified content in the
final consumer product. Therefore, it allows for the blending of certified and non-certified
materials. The volumes of both certified and non-certified soy are tracked through the value chain,
and the amount of certified soy sold must match the amount purchased.

e Assurance: Provides a balance between traceability and practicality. However, this model does not
guarantee that the physical soy in the product originates from a certified farm.

Non-physically certified CoC models
Credit-based systems/book and claim model

e Description: In this model, there is no physical traceability. Sustainable producers can obtain credits
for certified soy, which companies can purchase to support sustainable production. However,
companies are not required to use certified, physical soy directly. This model is often referred to as
the “certificate trading” or “credit trading” model and allows companies to purchase credits
representing sustainable practices without physically tracing their purchased soy throughout the
supply chain.

e Assurance: No link between the certified product and the actual soy used.
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The MB model can be further divided into four, sometimes hybrid, sub-models:

e Controlled MB, which is seen as a physical CoC: Allows for certified and non-certified soy to be
mixed but includes strict controls on the amount of certified soy that can be sold as such.
Certification claims are tied to verified volumes and must be accounted for across the supply chain.

e Area MB: This model is a combination of the book and claim and MB models. Certification is based
on production within a defined geographical area (e.g. a municipality or region). Buyers can claim
certified volumes as long as an equivalent volume is produced within that area, regardless of the
exact sourcing location. Area MB offers some sustainability guarantees at the landscape level but
provides less assurance about the specific origins of individual soy batches.

e Site-level MB and country material balance (specific for RTRS): The mixing of certified and non-
certified soy is allowed within a single certified site (e.g. a crushing facility or silo). The site must
maintain detailed records to ensure that the volume of certified soy sold does not exceed certified
inputs. While it offers more granularity and control than area MB, this model still allows for mixing,
hence not guaranteeing physical traceability.

e Batch MB: Certified and non-certified soy may be mixed in batches. Certification claims are made
at the batch level with rigorous documentation and volume reconciliation for each batch. This
model provides stronger traceability than other mass balance models, especially when supported
by robust documentation and audit systems.

Sources: I1SO (2020), RTRS (2024) and Efeca (2020).

From multi-stakeholder to corporate schemes

The proliferation of standard schemes in soy production began around 2004 with the first multi-stakeholder
schemes. They were quickly followed by additional standard schemes, often created by large producer/trader
companies. With soy purchases from thousands of farmers and a role as key players in the global supply
chains for soybeans and soybean products, these companies have strong incentives to develop their own
standards rather than opting solely for multi-stakeholder schemes (Bosselmann & Dolmer, 2023). This has
led to criticism of both companies and new alliances in multi-stakeholder initiatives in relation to the
consolidation of supply chain power among larger international companies (Elgert, 2012). Today, there are
more corporate standard schemes than NGO schemes or multi-stakeholder initiatives, but due to limited
data on area coverage and volumes, it is hard to tell which are most widespread on the global soy markets.
The many standards have led to a certain level of meta-standardisation, with standards converging in their
requirements to producers but differences remaining, not least in the criteria for assurance processes,
openness and traceability models.

The largest voluntary and corporate standards are briefly described in order to present similarities and
differences between them.
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The Round Table on Responsible Soy (RTRS)

Created in 2006 as a multi-stakeholder initiative partly led by WWF, the RTRS aims at facilitating global
dialogue on responsible soy production. As one of the first soy standards, it has been responsible for
developing and promoting definitions for responsible soy production, processing and trading (RTRS, 2025b).
The RTRS is responsible for several standards, of which two are fundamental, namely:

e The RTRS Standard for Responsible Soy Production: The RTRS production standard includes principles,
criteria and details requirements that address legal compliance, responsible labour conditions,
community relations and traditional land rights, environmental responsibility as well as good
agricultural practices. The standard emphasises continuous improvement, transparency and
stakeholder engagement. Additional requirements feature in a related standard if producers wish for
group or multi-site certification.

e The RTRS CoC Standard: The RTRS CoC standard describes the requirements for the different
traceability systems that an organisation can implement to keep control of RTRS-certified material
inventories, either soybean or soy byproducts. This standard can be applied across the entire supply
chain and is mandatory for organisations wishing to receive, process and trade RTRS soy. The standard
certifies in accordance with either the country material balance, MB or SG CoC model. In addition,
RTRS offers certification in accordance with credits-based systems, which are by far the largest trading
model.

Since 2011, RTRS has also offered a non-GMO soy certification as an addition to the RTRS CoC Standard,
called the Optional Model Il = Non-GMO CoC. This enables an entire supply chain to be certified under the
non-GMO scope.

Another addition is the Optional Model IV - Alignment with EUDR Chain of Custody, which is a response to
the EUDR and a support to companies trading to, from or within the EU. The Optional Model IV seeks
alignment with the EUDR, where all soy, including non-certified soy, supplied under a RTRS MB or SG model
is compliant with the EUDR in terms of meeting deforestation-free, legality and due diligence requirements.
The companies must implement their own systems to ensure the EUDR compliance of non-certified soy, and
the RTRS does not provide a data tool to handle or verify information transfer; it is up to the supply chain
actors to manage the required data transfers (RTRS, 2024).

The RTRS certified 2.2 million ha and 7.5 million tonnes of soy in 2023, of which 85 per cent originated in
Brazil. In the same year, 6.7 million tonnes of soy were traded as RTRS-certified, though by far most of the
soy (93 per cent) was traded in the form of credits. The remaining soy was traded in accordance with MB
models. Certified sales increased in 2024, mainly driven by soy traded in accordance with MB models, which
for the first time reached a substantial volume of 0.9 million tonnes. No RTRS soy has yet been traded in SG
supply chains.

ProTerra

The ProTerra Standard is a private standard published in 2004 by the ProTerra Foundation, a non-profit
organisation that describes its mission to be a global network of businesses supporting more sustainable
agricultural practices in the food and feed supply chains. Overall, the standard covers the same principles
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and criteria as the RTRS, and the two standards are largely comparable according to Boev and Gelder (2023).
However, the ProTerra standard solely focuses on non-genetically modified soy.

The ProTerra certification scheme employs three of the CoC models presented above: the IP, SG and MB
models. Credit-based systems are not used. The MB model allows the mixing of certified and non-certified
materials, provided that the quantities of certified inputs and outputs are accurately documented and
reconciled within a clearly defined timeframe. Additionally, the non-certified soy in the mix must undergo
testing for the absence of pesticides and it must be documented deforestation-free and produced without
forced or child labour. These requirements must be substantiated through analytical test results for each
supplied lot, thereby ensuring compliance with the standard's social and environmental safeguards (ProTerra
Foundation, 2023b).

The area and volumes of certified soy under the ProTerra standard have fluctuated for many years, reaching
a peak in 2016 with almost 2 million ha. In 2024, the certified area was substantially lower and ProTerra
certified soy volumes were 1.9 million tonnes, the lowest for a number of years. Data regarding trade under
different CoC models is not available, but SG soy is available and assumed to be used mainly in the
aquaculture fish feed industry.

Corporate schemes: Cargill 3S and ADM Responsible Soybean

All major soy trading companies have developed their own soy standards. Even though independent, third-
party bodies are used to verify standard compliance, these schemes are often referred to as second-party
schemes because the standard is set by the buyer and the buyer has a larger role in organising assessments
than in schemes developed by multi-stakeholder initiatives or NGOs.

Two examples of corporate verification schemes are the Cargill 3S Program and the ADM Responsible
Soybean Standard, two corporate sustainability standard initiatives that aim to promote more responsible
soy production, particularly in South America. Both companies are members of RTRS and both have their
own soy purchasing, processing and trading facilities in South America as well as company-wide sustainable
soy commitments, such as deforestation- and conversion-free soy supply chains by 2027 (ADM) and 2023
(Cargill). Their soy sustainability programs and standards are additional to these commitments, which
enables them to offer customers verified sustainable soy.

Both standards address environmental and social issues within the soybean supply chain and share several
structural similarities in their approach to certification, traceability and governance. They largely cover
criteria related to environmental and social aspects similar to those in the voluntary, private standards, as
shown in the Profundo standards benchmark (Boev & Gelder, 2023). Cargill’s 3S Program has January 2008
as its cut-off date for deforestation and conversion?, while ADM has 1 March 2015 as its cut-off date for
deforestation and conversion®.

2 Specifically referring to land with high biodiversity value and high carbon stocks and to natural highly biodiverse
grasslands, continuously forested areas and sparsely forested areas (10-30 per cent canopy).

3 Referring to natural ecosystem areas (natural forest, native grasslands, wetlands, swamps, peatlands, savannas, steep
slopes and riparian areas) and native vegetation.
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When it comes to criteria and rules for traceability and governance, the corporate standard schemes lag
behind the private, voluntary standards (Boev & Gelder, 2023). For instance, unlike the RTRS or ProTerra,
there are no provisions for representation of stakeholders in the standard development or decision-making
in Cargill’s and ADM’s standard schemes. Further, there is much less transparency, e.g. in relation to certified
volumes and standard governance bodies, and limited rules for sustainability claims. Verification and
inspections are performed by independent and third-party bodies, but inspections are arranged and
scheduled by ADM or Cargill.

ADM offers credit systems and MB and SG CoC models, while Cargill offers site-level and country-level MB
CoC models. Both companies publish annual reports on their overall achievements, but data on ADM- or
Cargill-certified volumes — produced or traded — are not available.

Soy standards set by purchasing, processing and trading companies offer greater operational flexibility and
integration with internal supply chain systems as customers can opt in without having to change their main
provider. This supports scalability and faster implementation compared with schemes by NGOs or multi-
stakeholder initiatives. On the other hand, these truly third-party schemes offer greater independence and
multi-stakeholder governance, which may increase their credibility with specific buyers or civil society actors.

Danish approaches to soy imports

In 2021, the former Danish government published a national action plan against deforestation, which
contained a number of measures to address and reduce global deforestation associated with Danish imports
of agricultural raw materials, namely soy and palm oil (FVM, 2021). The action plan was a consequence of
growing awareness of the negative environmental, climatic and social impacts of the production of soy and
palm oil. It was also a recognition of the role that Denmark’s import of these commodities plays, whether for
continued negative impacts or as part of a drive towards more sustainable production and trade.

The Danish action plan is no longer in effect, but Denmark continues to be an active member in the
Amsterdam Declaration Partnership, a collective action plan for six EU countries, Norway and the UK to
promote sustainable commodity supply chains and eliminate deforestation and forest degradation. This is
sought achieved through eight different actions and initiatives, including strong demand signals for
deforestation-free commodities.

Danish companies in the agricultural and food sectors, from feed importers to retailers, have for several years
been aware of the risks associated with soy production and have used different measures to address them,
including setting internal goals and communicating commitments for responsible sourcing, mapping of soy
consumption in their supply chains and purchase of certified soy under one or more certification standards.
Several Danish companies have also joined the national multi-stakeholder initiative, the Danish Alliance for
Responsible Soy (Ethical Trade Denmark, n.d.), which brings together actors across the value chain —retailers,
food producers, feed producers, trade associations and NGOs — with the shared objective of promoting
transparency, traceability and a shift toward responsibly produced, deforestation- and conversion-free soy
(Ibid.). Members include major companies such as Arla Foods, Coop, Dagrofa, Rema 1000, Danish Crown and
DLG, which together represent a significant part of Denmark’s demand for soy imports (Ethical Trade
Denmark, n.d.).
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As part of the soy alliance membership, companies annually communicate and update their strategies and
action plans, which for many include the purchase of certified soy, so far dominated by purchase of RTRS
credits. Through the alliance, members are partners in a project led by WWF Denmark to reduce soy-related
deforestation and conversion in the Brazilian Cerrado, a frontier area for soy expansion (WWF Danmark,
n.d.). The Danish alliance is a member of the European National Soya Initiatives (ENSI). Among other goals,
ENSI works towards conversion-free soy trade based on knowledge exchange and shared learning among
different national initiatives, similar to the common work among members in the Danish alliance.

The international frameworks and guidelines, together with the vision of the Danish soy alliance and the new
requirements of the EUDR, establish a common framework for Danish companies that import or use soy. This
includes target-setting, such as deforestation-free soy import by the end of 2025. However, companies’ soy
sourcing strategies and purchasing policies still vary.

The Danish feed sector

The Danish feed company and also the largest Danish soybean meal importer, DLG, has formulated an action
plan for responsible soy in which it commits to sourcing only verified responsible and DCF soy in 2025 at
latest, referring to the FEFAC SSG 2021 as well as its own criteria for responsible soy production, including
good agricultural practices (DLG, n.d.). As an importer of soy — and as mentioned in its action plan —DLG is in
close contact with producers at the origin of soy production and has invested in an Argentinian soy crusher
in 2024, enabling the import of SG soy from deforestation-free areas. DLG has signed up to the SBTi and
committed to reducing its climate gas emissions in its upstream supply chain (scope 3) with 27.5 per cent
towards 2030 compared to 2019. The second largest feed company in Denmark, Danish Agro, has similar
commitments towards soy sourcing and climate gas reduction (Danish Agro, n.d.) but has not joined the soy
alliance or signed up to SBTi. The two companies import other feedstock than soy, but soy production is
assumed to be a major source of climate emissions in these companies’ scope 3.

DLG and Danish Agro are the largest feed producers and importers of soy in Denmark and among the 22 feed
companies in Denmark organised under the Danish Grain & Feed Trade Association (DAKOFQ) that represents
the interest of the companies in national and EU bodies and institutions. As a member of the FEFAC, DAKOFO
has contributed to the development of the FEFAC SSG and is a signatory to the FEFAC commitment to
responsible sourcing of feed materials. DAKOFO and the Danish pig sector have entered an agreement for
use of responsible soy as part of the DANISH product standard that covers the vast majority of the pig sector.
The agreement aims for 100 per cent purchase of responsible soy in 2025 and refers to standards
benchmarked under FEFAC. It allows for soy purchases in MB CoC models as well as purchase of credits to
cover purchases of physical soy that do not meet FEFAC-benchmarked standards. Similar agreements have
been made with parts of the Danish poultry sector.

Danish dairy producers

In its responsible sourcing policy and action plan for soy, the largest Danish dairy cooperative, Arla Foods
(Arla), has committed to source DCF soy by 31 December 2025, with 31 December 2020 as the latest DCF cut-
off date (Arla Foods, 2023, 2024). The definition of DCF stems from the AFi, and the commitment applies to
soy feed purchased by Arla farmers and soy ingredients purchased directly by Arla. The commitment is met
through the purchase of soy certified by preferable standard schemes, the RTRS, ProTerra, Donau
Soja/Europe Soya and ISCC, all in SG CoC models when possible. Alternatively, Arla accepts non-certified soy
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that is confirmed/externally verified DCF and traceable to origin (Arla Foods, 2023, 2024). Arla incentivises
farmers to reduce soy use or purchase verified DCF soy through its sustainability incentive model that
rewards farmers through higher milk prices. The company has committed to reducing the climate footprint
among its farmers (scope 3) by 30 per cent in 2023 compared to 2015. In addition, Arla has SBTi-approved
targets to reduce climate emissions in production (scope 1), logistics and energy usage (scope 2) with 63 per
cent by 2030 from 2015 as a base year. The climate targets apply to all Arla farmers and operations across
seven countries.

Danish meat producers

Danish Crown, the largest meat producer in Denmark, has set a target for all its Danish farmer owners to only
use DCF soy in their feed to Danish livestock by 2025 and a similar target for its foreign operations by
2027/2028 (Danish Crown, 2024). Until responsible supply chains for soy allow the purchase of physical soy,
Danish Crown will purchase RTRS credits to cover the amount of soy consumed by Danish suppliers of
slaughter animals. Pig producers supplying Danish Crown under the DANISH standard are committed to 100
per cent purchase of responsible soy in 2025 and refer to standards benchmarked under the FEFAC SSG. The
use of DCF soy is part of Danish Crown’s SBTi-approved relative targets to reduce climate gas emissions per
kg output by 40 per cent in 2030 compared to 2020. In addition, Danish Crown has SBTi-approved targets for
scope 1 and 2 to reduce climate gas emissions by 42 per cent in 2030 compared to the base year 2020. Danish
Crown is also part of a partnership to develop alternative Danish green protein feed as part of the longer-
term strategy to reduce soy consumption.

Danish retailers

Unlike the previously described companies, retailers mainly purchase soy as ingredients in food products or
embedded in meat and dairy products as soy feed is used in the livestock production. The largest Danish
retail company, Salling Group, aims for supply chains with responsibly produced and DCF soy. Salling has
committed to cover 100 per cent of the soy contained in its own-brand products (with a minimum soy content
of 5 per cent or a minimum animal protein content of 40 per cent) with soy produced by sustainability
certification schemes or no deforestation-verified soy. Relevant schemes are the RTRS, ProTerra, Donau Soja,
Europe Soya or equivalent. As a retailer, Salling Group approaches soy sourcing through CoC policies and
engagement with its own-brand suppliers. In addition, the company is committed to have full transparency
in terms of country of origin of the soy ingredients in its products and embedded soy in products with animal
protein by 2026 (Salling Group, 2023a-b).

Table 3. Overview of commitments and strategies related to sourcing of soy among selected
companies and organisations in different segments of soy supply chains

Company/organisation Commitments related to soy Strategy related to soy

e Sourcing only verified responsible
and DCF soy in 2025 at latest.

e SBTi-approved target to reduce
climate gas emissions upstream in
its supply chain (scope 3) with 27.5
per cent towards 2030 compared to
2019.

o Refers to the FEFAC SSG 2021 and own
criteria for responsible soy production.

Feed company (soy

importer)

e Investment in Argentinian soy crusher in
2024, enabling imports of SG DCF soy.

e Purchase RTRS credits.

e Purchase certified/verified soy in MB*.
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Feed sector
organisation

Signatory to the FEFAC commitment
to responsible sourcing of feed
materials.

Agreement with the Danish pig
sector aiming for 100 per cent
purchase of responsible soy in 2025.
Similar agreement with parts of the
Danish poultry and dairy sectors.

e Member of the FEFAC, contributor to the
FEFAC SSG.

e Supports soy importers and users to meet
sustainability commitments.

o Refers to standard schemes under the FEFAC
SSG 2023. Allows soy purchases in MB models
and purchase of credits to cover non-
compliant physical soy.

Dairy producers
(members buy soy
feed)

Source DCF soy by 31 December
2025, with 31 December 2020 as the
latest DCF cut-off date

Reduce scope 3 climate gas
emissions by 30 per cent in 2030
compared to 2015.

SBTi-approved target to reduce
emissions in scope 1 and 2 by 63 per
cent in 2030.

o Soy certified by preferable standard schemes,
RTRS, ProTerra, Donau/Europe Soy and ISCC,
in accordance with segregated CoC models
when possible.

o Accepts non-certified soy that is externally
verified DCF and traceable to origin.

o Incentive model for farmers with higher milk
prices when DCF soy is used.

e Purchase of credits until physical soy is
available.

Meat producers
(members buy soy
feed)

100 per cent use of DCF soy by
farmer owners and other suppliers
by 2027/28.

Pig suppliers aim for a 100 per cent
purchase of responsible soy in 2025
as part of sector agreement.
SBTi-approved relative target to
reduce scope 3 emission per kg
output by 40 per cent in 2030
compared to 2020.

e Purchase soy through responsible supply
chains when available.

e Purchase RTRS credits to cover soy
consumption among Danish suppliers until
physical trade is possible.

Retailers
(Soy embedded in
products)

All own-brand products with a
minimum soy content of 5 per cent
or a minimum animal protein
content of 40 per cent must be
covered with sustainability
certification by 2025

Full transparency in terms of
country origin of soy used directly in
own products and embedded in
products with meat.

e Supplier engagement and CoC policies.

e Require own-brand suppliers to use soy
certified by RTRS, ProTerra, Donau Soja,
Europe Soya or equivalent or soy verified as
deforestation free.

e Mapping of soy in own-brand supply chains.

Source: All information in the table stems from the companies’ websites and annual reports.

As described in Table 3, the purchase of certified soy is a preferred option in the organisations’ commitments
to responsible soy. Due to the limited availability of SG certified soy, the CoC model that has most often been
used is credit purchases. This is also clearly visible in the latest data from RTRS from 2023 and 2024. Globally,
Denmark ranked as the third largest buyer of RTRS credits in 2023 and the Danish companies DLG, Danish
Crown and Arla Foods were all on the top 10 list of the largest adopters of RTRS credits. With 655,365 credits,

DLG was the world’s largest purchaser of credits in 2024 (RTRS, 2025a).
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Characterisation of Danish imports of soy

Official trade statistics do not contain details on soy sourcing under different standards. However, the Danish
Alliance for Responsible Soy requires its members to report on the progress made in their soy sourcing
annually. The reporting includes soy covered by credits and purchased under a MB or SG supply chain or
alternative verified approaches. Detailed data is not publicly available, but an annual status report from the
Alliance shows the development in purchases since 2020 (Table 4). As the data is reported by companies who
may be using the same physical soy, e.g. feed importers, agricultural companies with soy feed use and
retailers with soy feed embedded in meat products, there is some degree of double counting. Therefore, the
numbers in Table 4 cannot be added together and compared one to one with the total Danish soybean meal
import. The data comprise a substantial share of the Danish soy imports as the largest soybean meal
importers and users are members of the alliance.

Table 4. Overview of Danish Alliance of Responsible Soy members’ soy sourcing covered by credits,
MB or SG supply chains or alternative verified approaches in metric tonnes

CoC models

CoC model 2020 2021 2022 2023 5023 share

Non-physical Credits (RTRS or equivalent) 487,333 688,744 597,650 855,521 57 %

Partially physical MB 15,000 192,582 691,264 505,024 34%

Physical SG 90,539 2,360 37,097 94,650 6 %

Unknown Alternatively verified - - - 42,117 3%

Sum - note double counting? 592,872 883,686 1,326,011 1,497,312 100 %
Denmark's import of soy products 1,795,179 1,672,149 1,479,616 1,503,769

Note: 2: Overestimate as double counting may occur from the same credits or MB/SG production counted by several
companies in the supply chain and credits being purchased for the same physical soy by several companies. The data
is reported by companies in different segments of the value chains, e.g. soy feed importers, food companies and

retail, and therefore includes some degree of double counting. The Alliance’s status report for the year 2023 estimates
that at least 53 percent of Danish soy imports can be considered certified and/or verified.

Source: Efeca & Ethical Trade Denmark (2023) with updated figures for 2023.

According to the Danish Soy Alliance, the total volume of certified or verified soy imported by alliance
members under one or more CoC models, including credits, amounted to 1.497.312 tonnes in 2023. This is
13 per cent more than in 2022 and twice as much as in 2020. Most of the 2023 imports are covered by credits
(57 per cent), and an additional 34 per cent is purchased under MB models that mix certified and
conventional soy, including soy of unknown origin. Only 6 per cent of the total certified/verified volume was
physically SG and thus traceable to responsible and verified DCF production. As such, the dominant part of
the Danish Alliance members’ soy imports is not traceable to specific farming areas with responsible
production practices.

Only 6 per cent of the total certified volume was physically segregated and thus traceable to responsible
and verified DCF production.

As the FEFAC SSG do not prefer one CoC over the other, all soy purchased under a compliant standard scheme
is assumed to meet the FEFAC requirements for responsible and DCF production. However, it is noticeable
that credit trading and to an unknown extent also MB models only support responsible and DCF production,
while the physical soy purchases that are offset with credits are associated with risky production and supply
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chains. This has implications for EUDR compliance as well as compliance with company and national goals of
responsible imports.

The enforcement of the EUDR underscores the need for a shift towards physically traceable supply chains. It
will become a legal requirement that all imported soy is physically traceable throughout the supply chain.
While certification is not a green lane for EUDR compliance, the certified physical CoC-models can play a
critical role in enabling companies to meet the EUDR requirements by offering data and verification systems
for legality and traceability. When implemented with robust criteria and supported by reliable monitoring
systems, these models can serve as effective tools for managing deforestation risks and demonstrating
accountability across complex global supply chains.

Climate footprint of Danish soy imports

Denmark's soy imports have a substantial climate footprint, not least due to the fact that much of the soy
originates in South America where soy cultivation has led to deforestation more often than elsewhere.
Deforestation and conversion of natural vegetation, referred to as land use change (LUC) in climate footprint
assessments, is the major emission factor in assessments of soybeans and soybean meal. A recent study by
ProTerra Foundation (2023a) found that ProTerra-certified soybean meal produced in Brazil and used in the
EU had a climate footprint of 2.08 tonnes of CO.e per tonne of meal, of which around 1.6 tonnes of CO.e
stemmed from LUC*. This was based on the methodology for life cycle assessments also applied in the EU
Product Environmental Footprint (EU PEF), using production data from certified farmers and LUC emissions
at state-level in Brazil from Novaes et al. (2017). In comparison, when using country default emissions for
LUC in Brazil from Agri-footprint 6 — a tool often used to calculate the footprint of agricultural products — the
climate footprint of Brazilian soybean meal increases to 4.3 tonnes of COze per tonne of soybean meal, mainly
due to much larger emissions from LUC (ProTerra Foundation, 2023a).

The results of the ProTerra study clearly show the impact of having data on the specific location of the soy
production and local estimates of LUC emissions on results. Previous estimates of the climate footprint of
Danish import of soybean meal have been in the range of 2.21 to 6-18 million tonnes of CO.e, see Table 5.
The large differences are mainly related to assumptions regarding land use change, data availability of
production location and local LUC estimates. Emissions from agricultural production, processing and
transport are fairly similar across the studies.

4 CO,e stands for carbon dioxide equivalent, a standard unit used to express the climate impact of all greenhouse gases
in terms of the amount of CO, that would have the same global warming potential.
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Table 5. Climate footprint (CF) estimates for Danish import of soybean meal

. Total CF, .
Import  Soy import, Avg. emission
Source tonnes of a Comment
year tonnes CO2e factor?, COze

Includes direct land use change (dLUC)

A) Bosselmann et . . .
2018 1,707,659 6,177,743 3.618 estimates from two main producing

al. (2020) ) ) .
areas in Brazil and Argentina.
B) Bosselmann & Assumes no deforestation. Uses global
2018 1.707,659 2,503,672 1.466 )
Callesen (2020) indirect LUC for all soy production.

Includes dLUC estimates from specific
2023 1,463,402 2,210,267 1.510 areas in Brazil, Argentina and USA.
Assumes EUDR compliance.

C) Bosselmann et
al. (2024)

Note: ?: Simple mathematical average based on total import and total climate footprint. CF: climate footprint.

The studies in Table 5 differ in terms of whether emissions from land use change are estimated based on
empirical soy studies in the areas of origin. Studies A) and C) use dLUC emissions, whereas study B) is based
on changes in the global soy area as an indirect effect of Danish demand for soy. The latter was an estimate
of the climate footprint, assuming that the soybeans were produced without any deforestation. Therefore,
it was assumed that the local production had no dLUC emissions but did cause a change in the global demand
for land under soy. The large difference between A) and C), both including dLUC emissions, is mainly due to
relatively higher deforestation rates in the empirical studies supporting the estimates in A) and an
assumption that the soy imports under C) were EUDR compliant. Furthermore, because the specific origins
of Danish soy imports from Brazil and Argentina in 2018 were not known, region-wide estimates for land use
change emissions from the two countries were used in A).

Climate footprint of Danish soy imports under different scenarios

Based on the methodology used in study C) in Table 5 (Bosselmann et al., 2024), the climate footprint of
Danish soybean meal import in 2023 is estimated for three scenarios (see Table 6):

e Scenario 1: Denmark’s import of soybean meal in 2023, with best available information on land use
changes in the specific areas of origin.

e Scenario 2: Denmark’s import of soybean meal in 2023 assuming EUDR compliance, i.e. no
deforestation, but other land conversion may take place.

e Scenario 3: Denmark’s import of soybean meal in 2023, assuming that all imports are verified DCF.

In all three scenarios, the climate footprint is estimated using consistent assumptions regarding economic
allocation of emissions from soybean agriculture between soybean oil and soybean meal, dLUC emissions
and 2023 import data for volumes and origins as described in Bosselmann et al. (2024). Imports from Brazil
has been divided into three areas with different land conversion contexts based on Trase’s mapping of Danish
soy import: 1) traditional soy-producing areas with little to no recent land use change, 2) more recent soy
areas bordering the Amazon region, where deforestation has taken place, and 3) the MATOPIBA area® in the

5 MATOPIBA consists of the four states Maranh3o, Tocantins, Piaui and Bahia, which are mainly located within the
Cerrado biome, and represents the soy frontier.
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Cerrado biome with recent land conversions other than deforestation. LUC emission factors for Brazil and
Argentina are derived from Garofalo et al. (2022), a refined study of Novaes et al. (2017) that estimates
emissions per tonne of soy at county level. LUC emission factors for other origins than Brazil and Argentina
are the same across scenarios as it is assumed that no deforestation or conversion has taken place. See
Appendix 1 for details of the estimations.

Table 6. Climate footprint of 2023 Danish soybean meal import under different assumptions of land
use change emissions

1: Current Danish soybean | 2: Danish import of EUDR | 3: Danish import of DCF
Scenario meal import compliant soybean meal soybean meal
Volum Total emis. LUC emis. fact Total emis. LUC emis. Total emis. LUC emis.
olumes fact. ’ ’ fact. fact. fact. fact.
Region Tonnes COze COze COze COze COze COze
Brazil 530,252 1.050 0.277 1.050 0.277 1.050 0.277
(traditional)
Brazil
111,705 2.404 1.516 1.164 0.277 1.164 0.277
(Recent)
Brazil 243,775 2.532 1.645 2.532 1.645 1.164 0.277
(MATOPIBA) ’ . - : : . .
Argentina and 108,289 2.305 1.612 1.437 0.744 0.970 0.277
Paraguay
USA and Canada 268,111 0.684 -0.052 0.684 -0.052 0.684 -0.052
RoW 201,909 0.999 0.204 0.999 0.204 0.999 0.204
Totals 1,464,041 2,077,037 1,844,515 1,460,370

Note: RoW: rest of world. emis. fact: emission factor.

By ensuring EUDR compliant soy import (scenario 2), the climate footprint of the Danish import of soybean
meal in 2023 is reduced to 1.84 million tonnes of CO,e compared to 2.08 million tonnes of CO,e under current
import assumptions, which corresponds to a reduction of 11 per cent. Scenario 2 in Table 6 is similar to study
C) in Table 5, but the new re-estimate of the climate footprint is lower. This is mainly due to the recent
availability of better documentation of the origin of Danish soy in Brazil and Argentina, which allowed for a
closer association of origin and estimates of local LUC emission as reported by Garofalo et al. (2022). It should
be noted that Garofalo et al. (2022) find LUC missions ranging from 0.0 to 26 tonnes of CO,e per tonne of
soybeans produced in different counties, but average estimates for the main producing areas used in the
new estimates are lower than in previous studies (e.g. see Appendix 1 in Bosselmann and Callesen (2020)).

When the Danish soybean meal import is assumed to be DCF (scenario 3, DCF), the climate footprint is
reduced to 1.46 million tonnes of CO»e, corresponding to a reduction of 30 per cent compared to scenario 1.
The reductions in the EUDR and DCF scenarios may not seem drastic. However, it is worth noting that only
32 per cent of the Danish soybean meal import is affected by a change in scenario. The remaining 1 million
tonnes originate from traditional areas in Brazil, USA, Canada and the “rest of world” assumed to have low
LUC emissions that remain the same across scenarios. When assumed DCF, the climate footprint of the
464,000 tonnes of soybean meal from Mato Grosso, MATOPIBA, Argentina and Paraguay is reduced by 54
per cent compared with the current situation in scenario 1.
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When assumed DCF, the climate footprint of the 464,000 tonnes of soybean meal from Mato Grosso,
MATOPIBA, Argentina and Paraguay is reduced by 54 per cent compared with the current situation in
scenario 1.

The climate footprint reduction in scenario 3 is mainly due to the avoidance of LUC emissions from the
conversion of non-forest, natural areas. This is done by selecting emission factors only from traditional soy-
producing counties in the dataset by Garofalo et al. (2022). This is a methodological shortcut, which
represents a move of all soy sourcing to traditional producing areas with no recent conversions rather than
a demand for DCF in the current sourcing areas in the Cerrado and other recently opened soy areas. While it
provides an indication of the scenario differences, it does not consider land cover conversions that may have
taken place in the last 20-year period. With a cut-off date for deforestation of 31 December 2020, an EUDR
compliant soy farm could have been deforested in 2020, thus having substantial LUC emissions as footprint
assessments most often include amortised LUC emissions for 20-year periods. Similarly, the cut-off date for
verified DCF is equally important. For this reason, the differences between scenarios may be less pronounced
as forest and land conversion from a period of 15 to 20 years ago still has an impact on the climate footprint
estimations that is not included in scenarios 2 and 3.

Implication of sourcing practices

Commitments to sustainable soy have long been part of the sourcing policies of companies in the Danish
food and agricultural sectors. Many of these commitments, no matter whether they are part of sector
agreements, alliance strategies or policies of individual companies, have 2025 as the year for fulfilling aims
and hitting targets. New, more ambitious targets have been set with longer time horizons, such as SBTi
commitments for climate targets towards 2030 and beyond. The new targets often rest, at least partly, on
the 2025 targets for responsible, DCF soy.

Current soy sourcing policies, still dominated by the purchase of RTRS credits, do not guarantee that Danish
soy imports are deforestation-free, let alone conversion-free or responsibly produced. The sourcing practices
entail a lack of traceability and transparency of the physically traded soy, which undermines the
commitments and targets set by the companies.

Companies with commitments and ambitions to be fully aligned with EUDR, the AFi framework and targets
set under the SBTi must ensure physically DCF soy imports and transition toward CoC models — whether
certified or not — that ensure the physical traceability, legality and verification of DCF soy. Sourcing of soy
under MB models that do not account for non-certified soy and trading of credits to off-set use of
conventional soy entails a risk of non-compliance with regulations, frameworks and targets.

Indeed, supply chain complexities — in terms of traceability and transparency of long value chains —are
among the root causes of irresponsible soy sourcing.

As outlined and described in this paper, Danish companies are facing and manoeuvring many different
frameworks, standards and protocols for setting of commitments, targets and strategies. Though these
different frameworks and standards often refer to each other, it can be unclear if their acceptance of
different CoC models is compatible, not least given that soft wording opens for alternative solutions, such as
purchase of credits in case of supply chain complexities. Indeed, supply chain complexities — in terms of
traceability and transparency of long value chains — are among the root causes of irresponsible soy sourcing.
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Most of the large soy producer/trader companies are working towards full traceability, also for indirect
sourcing (e.g. Bunge (2024)), which indicates that supply chain complexities can be solved with the right
incentives in place. As such, the EUDR has seemingly done more to improve traceability within a few years
than what the combined efforts of standard schemes have managed since 2004.

Through the Amsterdam Declaration Partnership, Denmark is committed to eliminating deforestation and
forest degradation associated with commodities and supply chains, amongst others, due to the climate
footprint. The Danish Climate Act (KEFM, 2020) does not feature any climate targets for overseas emissions
related to Danish imports and consumption, e.g. of agricultural raw materials, but the act states that the
annual climate program must include a global climate strategy. The 1.2-1.7 million tonnes of annually
imported soy for the Danish livestock sector is part of Denmark’s consumption-based climate footprint, which
is among the highest per capita in the EU. If the consumption-based footprint is not addressed through either
climate targets or a benchmark aligned with the goals of the Paris Agreement, Denmark cannot consider itself
a green frontrunner, as argued by the Danish Council on Climate change (2023).

If the consumption-based footprint is not addressed through either climate targets or a benchmark aligned
with the goals of the Paris Agreement, Denmark cannot consider itself a green frontrunner...

Aligning commitments, strategies and frameworks for responsible sourcing

As described in this paper, the current soy purchasing practices of Danish companies do not match the
ambitious goals for climate neutrality and responsibly produced soy set by the same companies. Therefore,
there is a need to align strategies and sourcing practices with the physical production and trade of soy and
their environmental and social impacts on the ground, not only among Danish companies, but starting at the
level of global frameworks and standards.

Science-based approaches to setting targets for climate emissions bring credibility to targets and strategies.
While the SBTi acknowledges the complexity of supply chains, for now, companies aiming to align with SBTi’s
FLAG targets must have no deforestation commitments no later than 31 December 2025 with a cut-off date
no later than 2020. Both dates are aligned with the EUDR and the AFi. While the SBTi does not specifically
address CoC models, its guidelines refer to the AFi guidance and the required wording of no deforestation
commitment does not cater to credit trading. For scientific credibility, both the SBTi and the AFi should
specify in detail their stance on accepted CoC models and exclude non-physical trade of certified soy.

As corporate commitments to safeguard nature and biodiversity become more widespread (White et al.,
2024), partly facilitated by new EU regulations on due diligence and reporting, the SBTn is expected to have
a similar role in terms of nature and biodiversity targets as SBTi has in terms of climate targets. Therefore,
the guidelines and protocols for target-setting and monitoring need to consider similar clear wording on the
use of CoC models for sourcing of soy as mentioned above, whether certified, verified or otherwise
documented responsible in terms of impacts on nature and biodiversity.

When FEFAC updated its SSG in 2021 and again in 2023, many corporate soy standards were updated
accordingly. Though EUDR has likely played a larger role in terms of changes to standards regarding
deforestation, FEFAC has shown its ability to influence standard development. FEFAC continues to have a
non-preference for different CoC models, likely not to affect cost models and disturb business and supply
chain models favoured by producer and trader companies. However, in order to align the SSG fully with the
traceability requirements in the EUDR as well as with the AFi and other frameworks, FEFAC should phase out
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non-physical CoC models and book and claim/credit-based systems. A short transition period would allow for
time to adjust supply chain models, while adding pressure on both voluntary and corporate schemes to align
their standards.

To meet the traceability and legality requirements in the EUDR and fulfil climate targets and possible
commitments for nature and biodiversity, companies’ use of non-physical CoC models for soy sourcing are
insufficient. As shown in this report, differences in climate footprints largely depend on the presence of
deforestation or other land cover conversions. The same applies to nature and biodiversity targets linked to
impacts on natural ecosystems. Documentation of origin and land use is therefore essential for the accuracy
of footprinting. Third-party certified and SG volumes are one option, but second-party verification systems
in physical CoC models are sufficient in terms of traceability, verified DCF and legality.

For full trustworthiness, companies sourcing soy under sustainability standards should either use third-party
certification schemes or disclose information about the second-party verification setup while ensuring
independence between actors. Voluntary corporate reporting and sector agreements may not facilitate such
openness, for example due to aspects of competition. However, auditing of CoC models is already part of the
sector agreement for responsible soy in the Danish pig sector, and audit results regarding the specificities of
CoC models can be communicated without disclosure of company-sensitive information, such as preferred
suppliers.

The EUDR is comprehensive in its ambition to halt deforestation and document legality, but responsible soy
production and sourcing go beyond these issues. Especially in the South American context, issues such as but
not limited to living wages, relations to local communities and indigenous peoples and good agricultural
practices are relevant. These issues remain mainly addressed through broader sustainability standards,
though to varying degree. Such standards therefore continue to play a role for company commitments to
responsible soy supply chains that cannot be reduced to EUDR compliance or climate targets.
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Appendix 1. Details of climate footprint in three scenarios

A climate footprint is estimated for three scenarios where the main difference is the assumptions regarding LUC as follow:

e Scenario 1: Current import. dLUC emission factors for Brazilian imports are based on county-level data from countries that Denmark sources
from, while emission factors from different biomes in Argentina and Paraguay are based on county-level data in similar biomes in Brazil, mainly
the Pampas.

e Scenario 2: EUDR compliant import. Soy imported from South America is assumed to come from non-deforested areas. dLUC emissions are based
on data from counties in the MATOPIBA area, where conversion may take place but not deforestation, and from traditional soy-producing areas,
so more recent deforestation is largely avoided, while older deforestation and conversion are accounted for.

e Scenario 3: DCF compliant import. dLUC emissions are based on data from traditional soy-producing areas, so more recent deforestation is
largely avoided, while older deforestation and conversion are accounted for.

The estimation of a carbon footprint for the Danish import of soybean meal is based on the methodology used by Bosselmann et al. (2024) and partly
on the same databases. The Danish soybean meal import for 2023 has been derived from Danmarks Statistik (2025). This data does not indicate the
origin of all meal imports as part of Denmark’s import is via Germany, the Netherlands and a few other countries that have their own limited soy
production. This is re-export, and therefore, we use the methodology by Callesen et al. (2020) to qualify origin countries and estimate total volumes of
Danish import from soy-producing countries.

The climate footprint associated with agricultural practices, transport, processing and international transport from different countries is based on
empirical studies and carbon footprint databases, as described in Bosselmann et al. (2024).

Trase uses data on soy trade to map global trading patterns (Reis & Moro, 2022). This data is used to map the origin of soy traded to Denmark from
Brazil at county level and from Argentina at biome level. The trade data in Trase is from 2022 and 2019, respectively. We assume that the pattern of
production and trade to Denmark is similar in 2023. The same approach to mapping the origin of soy imported to Germany and the Netherlands has
been used in connection with estimating the re-export of soy to Denmark from these countries. Garofalo et al. (2022) estimate GHG emissions from
dLUC at county level in Brazil for 2020, using land conversion rates and emissions of cover change, including soil carbon changes, from the period of
2000 to 2020 with a 20-year amortisation period. Based on this data, the dLUC emissions of Brazilian counties producing soy to Denmark have been
used to estimate average emission factors for 1) traditional soy-producing areas, 2) areas of more recent expansion in Northern Mato Grosso state on
the border of the Amazon and 3) the MATOPIBA area, which is known as the frontier region for soy and consists of the states overlapping the Cerrado
biome, Maranhao, Tocantins, Piaui and Bahia. These three groups of soy-producing areas produce most of the soy that Trase is able to trace from
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Brazilian counties or biomes to Denmark. Around 26 per cent of Danish direct import from Brazil is not traced by Trase. This volume is assumed to come
from non-traditional soy-producing areas, where logistics and documentation may be challenged, i.e. the areas of recent expansion in the Cerrado.

A climate footprint is estimated for three different scenarios with differing assumptions. In all three scenarios, the origin of the soybean meal is the
same, and the carbon footprint of agricultural production, local and international transport as well as of the processing of beans to soybean meal is the
same within the different channels or sub-supply chains. Only dLUC emissions differ according to the assumptions regarding land conversion in the
producing areas. See report text for scenario descriptions.

Table Al. Scenario A: Current Danish soybean meal import

: Brazil Brazil Brazil|  /\Eentinaand USA and
Unit " Paraguay ROW
(traditional) (MG recent) (MATOPIBA) Canada
(Pampas)
T f .
Land use (dLUC) tc?::ees of Coepr. |4 577 1516 1.645 1.612 -0.052 0.204
Prlmary.productlon (agricultural Tonnes of CO,e pr. 0.298 0.298 0.298 0.281 0.375 0.419
production) tonne
T f .
Local transport (truck or train) tg:::s of Coepr- |4 h60 0.181 0.181 0.060 0.008 0.058
. Tonnes of CO,e pr.
Processing of beans to soybean meal tonne 0.126 0.120 0.120 0.095 0.101 0.146
Transport to Denmark tT;’:::S of COepr. |88 0.288 0.288 0.257 0.251 0.173
T f .
Sum emission factor t;’::ees of COpr- |4 50 2.404 2532 2.305 0.684 0.999
Denmark's import of soybean meal Tonnes of meal 530,252 111,705 243,775 108,289 268,111 201,909
Sum emissions Tonnes of COze 556,539 268,490 617,279 249,653 183,275 201,800
Denmark’s total emissions Tonnes of COze 2,077,037

Note: MG: Mato Grosso. ROW: rest of world.
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Table A2. Scenario B: Danish EUDR compliant soybean meal import

. Brazil Brazil Brazil AITEICLIK USA and
Unit " Paraguay ROW
(traditional) (MG recent) (MATOPIBA) Canada
(Pampas)
Land use (dLUC) tTg:::s of COze pr. 0.277 0.277 1.645 0.744 -0.052 0.204
Prlmary.productlon (agricultural Tonnes of COze pr. 0.298 0.298 0.298 0.281 0.375 0.419
production) tonne
. Tonnes of CO,e pr.
Local transport (truck or train) tonne 0.060 0.181 0.181 0.060 0.008 0.058
. Tonnes of COze pr.
Processing of beans to soybean meal ton 0.126 0.120 0.120 0.095 0.101 0.146
Transport to Denmark tT;’:nes of COze pr. 0.288 0.288 0.288 0.257 0.251 0173
T f .
Sum emission factor tg:::s of COze pr 1.050 1.164 2.532 1.437 0.684 0.999
Denmark's import of soybean meal Tonnes of meal 530,252 111,705 243,775 108,289 268,111 201,909
Sum emissions Tonnes of COze 556,539 130,020 617,279 155,603 183,275 201,800
Denmark’s total emissions Tonnes of CO,e 1,844,515

Note: MG: Mato Grosso. ROW: rest of world.
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Table A3. Scenario C: Danish DCF soybean meal import

. Brazil Brazil Brazil AITEICLIK USA and
Unit " Paraguay ROW
(traditional) (MG recent) (MATOPIBA) Canada
(Pampas)
Land use (dLUC) tTg:::s of COze pr. 0.277 0.277 0.277 0.277 -0.052 0.204
Prlmary.productlon (agricultural Tonnes of COze pr. 0.298 0.298 0.298 0.281 0.375 0.419
production) tonne
. Tonnes of CO,e pr.
Local transport (truck or train) tonne 0.060 0.181 0.181 0.060 0.008 0.058
. Tonnes of COze pr.
Processing of beans to soybean meal tonne 0.126 0.120 0.120 0.095 0.101 0.146
Transport to Denmark tT;’:::S of COze pr. 0.288 0.288 0.288 0.257 0.251 0.173
T f .
Sum emission factor tg:::s of COze pr 1.050 1.164 1.164 0.970 0.684 0.999
Denmark's import of soybean meal Tonnes of meal 530,252 111,705 243,775 108,289 268,111 201,909
Sum emissions Tonnes of COze 556,539 130,020 283,743 104,992 183,275 201,800
Denmark’s total emissions Tonnes of CO,e 1,460,370

Note: MG: Mato Grosso. ROW: rest of world.
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