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1.
INTRODUCTION




Traceability in the Brazilian beef supply chain has become a crucial
strategy in light of ever-changing demands for sustainability,
transparency and socio-environmental compliance in global
markets. The intensification of the international demand for
responsibly sourced products, coupled with new regulatory
frameworks that require rigorous proof of environmental legality,
has placed traceability as a key determinant for market access. In this
context, sophisticated monitoring systems not only catalyze trade
opportunities, but are also essential to safeguarding the integrity of
the sector’s reputation and mitigating risks across Brazil's agri-food
industry.

Despite its relevance, beef cattle farming presents distinct and more complex structural
challenges compared to other chains in agribusiness. The productive dynamics, defined by the
movement of animals between multiple properties throughout their life cycle, make it difficult to
maintain continuous and auditable records. Additionally, while most producers are adhering to
the current laws and regulations, the external perception of the sector is still negatively affected
by illegal activities such as unlawful deforestation and land grabbing. These issues, although
external to livestock production itself, increase governance costs and generate reputational risks
and liabilities that must be addressed and mitigated. As such, traceability should be interpreted
as a vector of competitiveness. By providing transparency for both the geographical source and
production processes, tracking systems allow for a clear distinction between entities that comply
with regulations and those that are involved in irregular practices. This distinction is extremely
important for mitigating market risks and capturing value in niche markets that reward superior
socio-environmental standards, both domestically and internationally.

This study, spearheaded by the CEBDS Thematic Chamber of Agri-Food Systems, is part of
an institutional push to elevate the dialogue and accelerate the cattle traceability program in
Brazil. The report recognizes that the consolidation of effective systems is a basic prerequisite
for aligning the national livestock industry with emerging regulations, strengthening sectoral
governance and ensuring the sector’s resilience in the long term.

The core objective of this report is to diagnose the critical challenges involved with implementing
full traceability, identifying technical, institutional, and economic barriers, as well as incentives
and paths to consolidation. The study explores strategies for integrating and standardizing
monitoring at all stages of production, discussing how transparency can create economic value
and promote a more equitable distribution of benefits along the chain.

The methodology used combines a meticulous and thorough examination of documents along
with useful insights from strategic stakeholders. The assessment encompassed regulatory
frameworks, technical reports, and cutting-edge initiatives, further enriched by interviews with
government leaders, regulatory specialists, and sector executives. The workshops promoted
by CEBDS in 2024 and 2025 provided invaluable support to the recommendations presented
here. This study analyzed the traceability program in the Brazilian beef supply chain from an



economic, institutional and governance perspective. Tracking beef in Brazil has gone from
being a business choice to becoming a structural requirement of international public policy. New
regulations, particularly those in the European Union, now require detailed proof of the territorial
and productive origin of animals and the compliance of rural properties. The Chinese market,
through the use of sanitary protocols, has also emphasized the need for greater informational
control. This is why traceability plays such a central role in ensuring access to markets,
mitigating reputational risks and aligning competitiveness with sustainability.

Cattle farming has a range of challenges that make tracking more complex than in agricultural
chains. The frequent livestock movements between breeding, rearing, and finishing phases,
coupled with the enormous heterogeneity of producers, make it difficult to consolidate
comprehensive information relying solely on voluntary mechanisms. There are relevant

public instruments already in place—such as the Animal Transit Guide (GTA) and the Rural
Environmental Registry (CAR)—but they continue to function in a fragmented and primarily
declarative manner.

Brazil is entering a new phase with the Individual Identification of Bovines and Buffaloes (PNIB)
and the Agro Brasil + Sustentavel Platform (AB+S). The National Plan for the PNIB calls

for mandatory identification by 2032, expanding health granularity. AB+S plans to establish
automatic cross-referencing of public databases for free territorial verifications. Integrating these
mechanisms is seen as the most promising way to establish a comprehensive and verifiable
traceability system on a national scale.

Based on a comprehensive review of national and international regulatory frameworks,
technical studies, and empirical data, complemented by interviews with government and
industry stakeholders, we can argue that the private sector holds a pivotal role in driving system
interoperability, advancing CAR validation, and converting traceability into concrete economic
benefits for producers.



Public initiatives form the institutional foundation of cattle traceability in Brazil, establishing legal,
informational and operational parameters for tracking production (Table 1). Some instruments,
like GTA and CAR, were originally created for specific health and environmental purposes, but
have been progressively employed to respond to transparency requirements in the domestic
and foreign markets. The advancement of PNIB and AB+S indicates a significant change in
scale and granularity in information governance. How effective this agenda will be depends on
the integration of these systems, converting physical records into digital formats and boosting
public capacity for territorial validation.

Private initiatives have evolved as strategic responses to complement traceability governance
where public instruments still do not offer sufficient monitoring, especially in long and
heterogeneous chains like cattle. Meatpacking plants, certification bodies and retail chains have
begun to develop their own identification and verification protocols—such as the Beef Terms
of Adjustment of Conduct (TAC), the “Boi China” Protocol, and corporate-led technological
programs—as a means to mitigate reputational exposure and ensure compliance with evolving
regulatory mandates (Table 2). These arrangements combine satellite territorial monitoring,
third-party certification and efforts to include small producers in the breeding and rearing
phases. While relevant for inducing best practices, such initiatives remain limited when not
integrated into official bases such as CAR and GTA, reinforcing the collective nature of the
challenge and the need for greater coordination between private and public links.



Table 1. Public Initiatives.
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Table 2. Private Initiatives.
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WHY TRACK
BRALZILIAN
BEEF?




Beef farming holds a significant position in the Brazilian economy
and in the global food security system. In 2024, Brazil produced
approximately 11.9 million tons of beef, of which 8.3 million tons
were destined for domestic consumption, at the same time that the
country was establishing itself as the world’s largest exporter of the
product (USDA, 2025). This dual role—as a major producer for the
domestic market and a relevant supplier for international trade—
gives strategic importance to the beef production chain in terms of
global food supply (Table 3). The economic relevance of Brazilian
cattle farming is reflected both in its contribution to agribusiness
and in its inclusion in international trade flows. Estimates indicate
that the activity accounts for nearly 23% of the Gross Domestic
Product of Brazilian agribusiness (CEPEA, 2025), demonstrating
its weight in the generation of income, employment and foreign
exchange. Brazil has expanded. its participation in the foreign
market as a supplier to major importing destinations, with an
emphasis on China and countries in the Middle East.

In a context of concentrated global supply, Brazil stands out as one of the few net exporters able
to address the growth in international demand for beef. The limited number of countries with
capacity to expand production at scale reinforces Brazil’s role in markets where demand exceeds
supply, especially in Asia and the Middle East. Such positioning heightens the vulnerability of

the Brazilian cattle supply chain to regulatory, market and reputational pressures, underscoring
the need for mechanisms that guarantee predictability, transparency, and compliance across the
production process.
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Table 3. Beef consumption and production of the largest global players (million
tons in 2024 - Production: 61 million tons | Consumption: 60 million tons).

USA 13.0 12.3 -0.7
Brazil 8.3 11.9 +3.6
China 11.6 7.8 -3.8
European Union (EU) 6.3 6.6 +0.3
India 3.0 4.6 +1.6
Argentina 2.3 3.1 +0.8
Mexico 2.2 23 +0.1
Australia 0.7 2.6 +1.9
Russia 1.7 14 -0.3
Total Global 60.0 61.0 +1.0

Source: CEBDS - Prepared based on USDA data (2025).

Despite its economic and productive relevance, Brazilian cattle breeding is often associated
with the debate on greenhouse gas emissions (GHG) in the agricultural sector. Data from

The Greenhouse Gas Emissions and Removals Estimation System (SEEG) indicate that,

in 2023, livestock accounted for 631.2 million tons of COLJ equivalent (GWP ARS5), of which
approximately 80% were associated with agricultural livestock. Within this total, enteric
fermentation from ruminants represented the main source of emissions, reflecting the
productive structure of the sector in Brazil. Emissions from cattle breeding are mainly due to
biological processes inherent to the digestion of animals and the dynamics of the herd. Enteric
fermentation—often associated with methane emissions—results from the digestion of cellulose
in the digestive tract of ruminants and accounts for more than 60% of emissions from Brazilian
agricultural livestock. Other relevant sources include the management of animal waste and the
use of agricultural inputs associated with production, as detailed in SEEG sectoral estimates
from 1970 to 2023.

Recent trends in emissions are strongly related to the expansion of the cattle herd, rather than
structural changes in production intensity. In 2023, Brazilian herds reached 238.6 million head,
the highest value ever recorded by the IBGE, representing a growth of 1.6% compared to the
previous year. This increase was seen in parallel with an advance in slaughter and rise in meat
production, suggesting a combination of expansion of animal stock and partial intensification of
production. At the same time, the analysis of emissions per unit of product reveals a different
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course from that observed in absolute volumes. Recent studies point to a consistent reduction
in emissions per kilo of beef produced in Brazil over the last decades, as a result of productivity
gains associated with improvements in genetics, nutrition, pasture management and reduction
of the average age of slaughter. These factors helped boost the efficiency of the production
system, even in a context of herd growth (Table 4). The data demonstrates an environment of
sustainable intensification in Brazilian livestock: between 2000 and 2023, national production
rose 130%, while the carbon footprint per ton produced slid dramatically to 0.047 t CO2e/

ton. This indicator places Brazil in the distinct position of having a competitive advantage. But
to capture the financial value of this efficiency in more demanding markets, full traceability is
the indispensable link. Without it, the benefits in climate efficiency achieved by the producer
remain unnoticed by the final buyer. By integrating transparency and emissions data, Brazil
consolidates its exportable balance of 3.6 million tons as the safest and most sustainable supply
for global food security.
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Table 4. Beef production in Brazil and its emissions, illustrating the
trend in production and GHG emission intensity from 2000 to 2023 (Mt =
million tons).

2000 3.9 0.077
2001 4.3 0.073
2002 4.7 0.068
2003 4.9 0.069
2004 5.9 0.060
2005 6.3 0.056
2006 6.9 0.051
2007 7.1 0.047
2008 6.6 0.051
2009 6.7 0.052
2010 7.0 0.051
2011 6.8 0.051
2012 7.3 0.047
2013 8.2 0.043
2014 8.1 0.043
2015 7.5 0.048
2016 7.3 0.051
2017 7.7 0.049
2018 8.0 0.046
2019 8.2 0.045
2020 7.8 0.048
2021 7.5 0.053
2022 8.0 0.051
2023 9.0 0.047

Source: CEBDS - Prepared based on IBGE (2025) and SEEG (2025) data.
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In addition to emissions, the carbon balance associated with land use in Brazilian agricultural
livestock exhibits mixed results across different production systems. Data from SEEG (2024)
reveals that, in 2023, agricultural soils registered a net removal of 191.1 MtCO,e, largely driven
by high-vigor pastures and integrated crop-livestock-forestry (ICLF) systems, which contributed
substantially to carbon capture. These results indicate that the climate performance of the
sector depends not only on the size of the herd, but also on the production practices adopted.
According to data from the CEBDS' Agriculture Coalition, approximately 80% of the projected
mitigation for Brazil’s agricultural sector by 2050 is expected to come from key approaches: no-
till farming; cover cropping systems; crop-livestock-forestry integration (ICLF); the expansion of
high-vigor pastures (high-fertility, well-managed pastures); and boosting cattle productivity.

Recent evidence points out that changes in the productive structure of Brazilian cattle farming
have played a role in reducing the intensity of emissions throughout the life cycle of the animals.
The decrease in the average age of slaughter, seen in recent years, shortens the period

of enteric methane emission per animal and reduces the total volume of waste generated

in the production system, with effects associated with less pressure on the environmental
management of the properties (ESTEVAM et al., 2023a). Additionally, the intensification of
pasture use and the adoption of more efficient genetics have allowed for shorter and more
productive fattening cycles. These strategies enhance the technical efficiency of production
systems and, in specific contexts, can result in more favorable carbon balances, especially
when coupled with soil management practices that promote carbon sequestration, such as well-
managed pastures and integrated systems (ESTEVAM et al., 2023b).

Such productive and environmental advances are associated with market arrangements
that incorporate objective performance and traceability criteria. Protocols that condition the
purchase of beef to satisfy attributes such as animal age, health compliance and traceability
tend to induce the adoption of these practices along the chain. Although these mechanisms
were designed with a focus on commercial requirements, they ultimately generate positive
environmental externalities by favoring more efficient systems with lower emission intensity.

' Agriculture Coalition - Decarbonization of Agribusiness: Ways to reduce emissions and promote sustainability.
CEBDS, 2025. Available in: https://cebds.org/publicacoes/relatorio-completo-da-coalizao-de-agricultura/
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CHALLENGES
OF TRACKING
BRAZILIAN BEEF



The traceability of the Brazilian beef supply chain is dealing

with fundamental and significant obstacles due to production
fragmentation and involvement of indirect suppliers in the initial
stages of production. These suppliers, mostly small producers
responsible for raising calves, sell animals that often transit through
multiple properties and productive links before slaughter. This
dynamic mabkes it difficult to continuously monitor the paths of the
animals and to consolidate complete and consistent information
throughout the production cycle.

The limitations of currently available instruments restrict the ability to comprehensively trace
the origin of animals. The GTA, the main, official tool for recording the cattle movement in the
country, is essential for health control, but operates with batch records and does not allow for
the individual identification of animals or the comprehensive mapping of the productive and
territorial history of indirect suppliers. As a result, there are still significant gaps existing in the
systematic monitoring of socio-environmental compliance along the chain.

The economic structure of cattle breeding adds an additional layer of complexity to the
deployment of traceability systems. Producers responsible for raising calves occupy a strategic
position in the chain, but they generally operate with a smaller productive scale, lower margins
and limited access to credit, technical assistance and digital technologies. Under these
conditions, the costs associated with animal identification, registry compliance, and monitoring
tend to constitute significant barriers to voluntary adoption of more robust traceability systems,
particularly in the absence of financial incentives and support mechanisms.

Difficulties in tracking indirect suppliers increase the reputational risks of the Brazilian cattle
chain in more demanding international markets. The failure to guarantee full upstream
traceability heightens the sector’s vulnerability to scrutiny over environmental legality and
socio-environmental adherence, especially in jurisdictions requiring granular evidence of
territorial provenance. In this context, the effective inclusion of small producers in accessible,
interoperable, and scalable traceability systems becomes a central element for strengthening
transparency and enhancing the competitiveness of the supply chain.

The frequently erroneous, indirect linkage between cattle ranching and illegal deforestation
stems from structural deficiencies in land governance, rather than to ranching itself as the
primary cause of forest clearing. In a number of regions, particularly within the Legal Amazon,
illegal deforestation is closely associated with processes of public land grabbing, whereby areas
are irregularly occupied in contexts of weak enforcement and legal insecurity. In these cases,
the initial removal of forest cover often takes place in stages, starting with illegal logging, which
creates a financial gain that is used to further develop and open the area. The introduction of
livestock farming occurs, in some of these cases, in later stages of the process of irregular land
occupation (Figure 1). Following vegetation removal and the initial degradation of the area, the
establishment of pastures and the presence of cattle come to define the productive use of the
land. This occupation is, then, used as an element in future attempts at land regularization,
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creating an indirect connection between livestock and deforestation processes, whose central
motivation lies in the illegal appropriation of land and the exploitation of forest resources.

Source: CEBDS.

CAR weaknesses limit its effectiveness as a territorial traceability instrument. As a self-declaratory
system, CAR allows for the insertion of overlapping or inconsistent information, including in public
or protected areas, which is a phenomenon known as “digital land grabbing.” The low registration
validation rate increases legal uncertainty and makes it difficult to automatically differentiate
between regular properties and those associated with land or environmental irregularities.

These land tenure weaknesses directly affect the international inclusion of Brazilian beef. Even

if only a limited portion of the chain is associated with illegal practices, the difficulty of separating
regular agents from those linked to irregularities in a transparent and verifiable manner increases
governance costs and impacts the reputation of the sector as a whole. Advanced systems of
territorial and productive traceability thereby take on a strategic role to reduce reputational risks
and strengthen the confidence of consumer markets.

Addressing these challenges requires a full integration of productive, land, environmental and
health instruments. The acceleration of the validation of CAR records, especially in regions
with a higher risk of deforestation, is a necessary condition to enhance territorial governance.
At the same time, the integration between CAR, GTA and SISBOV can enable interoperable
databases, capable of tracking not only the final product, but also the territories of origin of the
animals. The health-related aspects are another key component of the traceability agenda for
Brazilian cattle farming. The suspension of foot-and-mouth disease vaccination in 2025, coupled
with achieving disease-free status, has increased sanitary control requirements throughout the
production chain. In this new context, the ability to accurately identify the origin, movement and
health history of animals becomes even more relevant for risk management and maintaining
access to international markets.

The current limitations of traceability systems hinder continuous health monitoring throughout
the entire chain difficult. The lack of individualized information from the initial stages of
creation compromises the ability to respond to possible health emergencies and reduces the
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predictability required by markets that demand high food safety standards. In an international
environment marked by greater regulatory rigor, strengthening health traceability is consolidated
as a central element of the sector’'s competitiveness.

Empirical evidence indicates that the traceability agenda in the Brazilian beef supply chain is
marked by strategic convergences, in addition to relevant divergences between the different
links in the sector. According to the study by Sa et al. (2023), producers, industries and retailers
share a common understanding of the importance of traceability as an instrument to ensure
food safety, meet environmental requirements and expand access to more demanding markets,
especially those that offer differentiated remuneration in accordance with socio-environmental
compliance. The study also points to a consensus on the role of traceability in mitigating
reputational risks related to illegal practices, including deforestation and land grabbing.
However, Sa et al. (2023) show significant divergences regarding the implementation models
and the tools most appropriate to the reality of the Brazilian production chain. A higher rate

of technological maturity is evident among large-scale producers and industrial stakeholders,
particularly in the adoption of individual identification systems and electronic devices linked to
the origin of the animals. In contrast, concerns related to costs, operational complexity and the
capacity to absorb these technologies predominate among small and medium producers, these
being factors that tend to limit participation to more comprehensive and reliable traceability
systems. The study also identifies a misalignment between the public and private sectors in
terms of the coordination, financing, and oversight of traceability systems. Whereas segments
of the private sector call for clearer regulation and stronger institutional backing, public
agencies frequently contend with operational and fiscal limitations that hinder the expansion
and verification of current systems. This mismatch contributes to the heterogeneity of ongoing
initiatives and to the fragmentation of the solutions adopted.

Perceptions about the economic benefits of traceability also vary according to the profile of

the target market. As highlighted by Sa et al. (2023), companies that are heavily involved in
international trade tend to see traceability as a prerequisite to compete in certain markets, while
sectors more focused on domestic consumption often perceive the issue as an external regulatory
requirement, with no immediate economic return. This difference in perception influences the pace
of adherence and the prioritization of investments along the chain. These tensions underscore

the need for collaborative and incremental strategies to improve traceability in the Brazilian beef
supply chain. Implementing effective systems will require integrated approaches that account

for the productive heterogeneity of the sector, expand access to technical training and financing
instruments, and promote greater coordination between public policies and private initiatives. The
next chapters will explore experiences and institutional arrangements that seek to move ahead on
this topic.
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PUBLIC
INITIATIVES



Brazil'’s public agenda on beef traceability has evolved incrementally,
combining sanitary, environmental, and land-tenure instruments
that have yet to operate as an integrated system. These instruments
were created for specific purposes—health and hygiene standards,
territorial planning and implementation of the Forest Code—but
began to be used in a more coordinated manner as markets and
regulations increased demand for proof of origin, movement history
and socio-environmental compliance. The historical foundation

of public traceability in cattle ranching is sanitary, with a focus

on disease control and regulating animal movement. This priority
shaped the key mechanisms in operation, which are focused on
monitoring activities and responding to animal health emergencies.
These are central to the safety of animal-derived products and
maintaining trade flows.

The GTAis a required instrument that structures the official record of cattle movement in Brazil,
primarily focusing on sanitary control. Regulated nationally by Decree No. 5,741/2006, the GTA
was set up as an important way to document the inspection and control of animal transport

in the Brazilian territory. Its implementation took place gradually, with breakthroughs in digital
documentation, including the adoption of electronic formats (e-GTA) in various states like Sao
Paulo, where the electronic system became more widely used starting in 2015. It registers the
cattle movement between properties, municipalities and states, including the transportation of
genetic material such as semen and embryos. Its central role is to facilitate health control and
support epidemiological surveillance actions, allowing the monitoring of animal movement at
an aggregate level. However, because it operates in groups, the GTA fails to provide individual
identification or a complete record of animals’ productive and territorial histories, thereby
restricting its usefulness for fine-grained traceability, especially in chains involving numerous
indirect suppliers. The need for enhanced granularity has made the limitations of the batch-
based model more apparent, particularly when it comes to mapping indirect suppliers and
associating production with specific territories. Where markets and regulations require detailed
proof of animal origin and history, the absence of individual identification limits the construction
of verifiable production paths and constrains consistent compliance verification.

SISBOV represented the first national mechanism geared toward individual identification,
however, its application was mainly limited to specific export niches. The system tracks the
historic records of cattle from birth to slaughter, but its adoption is voluntary and historically
linked to consumer regions such as the European market. Adoption across the national territory
has been hindered by high entry costs, stringent operational demands, and the fact that demand
is largely restricted to export-certified processing facilities.

Recent experiences demonstrate that health requirements can also induce productive
adjustments associated with greater control of origin, even without mandatory individual
traceability. The bilateral protocol known as “Boi China” illustrates this dynamic by establishing
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criteria such as maximum slaughter age and sanitary requirements of the farms, which require
greater control over origin and management (we will address this theme in more detail in the
next section). Although formal tracking remains based on batches via the GTA, evidence points
to observable effects on production practices, including a reduction in the average age of
slaughter and gains in efficiency (Cruz et al., 2025).

The National Plan for the Individual Identification of Bovines and Buffaloes (PNIB) represents

a change in scale by instituting mandatory individual identification for the herd by 2032 (Figure
5). Announced by MAPA at the end of 2024, the PNIB plans for the use of standardized devices
that are intended to track the movement of animals from the first time they are relocated. The
goal is to progressively integrate this tracking information with health data and geographical
databases. The plan is to enhance the ability of this system to address and manage health
challenges and create conditions to meet growing requirements for traceability and verification
of origin (BRASIL, 2024).

Creation of a system to align

the existing traceability systems

2029 to and databases in the states.
2032 Execution of the technical part of

the database composition.

Beginning of animal identification, with a
focus on vaccinating against brucellosis.
Integration of proprietary traceability
systems into the public system.

Requirement of identification on the first movement of
2025 to the animal. Expectation that the total herd will be 100%
2026 traceable by 2032.

Source: CRUZ (2025).

The implementation of PNIB depends on interoperability between public databases and on
operational conditions for large-scale adoption. Integration with the GTA is extremely important
in ensuring the uninterrupted tracking of animal movements, while coordination with territorial
databases increases the ability to connect the livestock with the rural property. Cost, training,
and infrastructure barriers pose greater challenges for small producers, highlighting the need for
support mechanisms and a phased approach to implementation (Chart 1).
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Chart 1. PNIB’s challenges.

International Schedule and
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International regulations
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that address traceability
issues, putting an immense
amount of pressure on

Structural Challenges

There are obstacles to
implementing PNIB, such
as the lack of sectoral
governance and clear
coordination mechanisms.

Additional barriers

include the high costs

of identification devices,
insufficient skilled labor and
infrastructure limitations,
especially for small
producers.

Parallel Market

The potential development
of parallel markets for
unmonitored animals
compromises system
credibility,

while the lack of robust
safeguards risks
generating inequities in
the production chain and
limiting the effectiveness
of traceability in both
sanitary and commercial
management.

Brazilian exporters to
comply.

Source: CRUZ (2025).

PNIB can help create conditions for aligning Brazilian cattle farming with the growing
demands of the global meat market. By establishing a national plan with mandatory individual
identification of cattle and buffalo by 2032, the system expands the capacity to record and
prove the origin and health history of animals, enhancing information bases used to access
markets of greater regulatory rigor, such as the European Union. The PNIB model also
provides the freedom to choose among different suppliers of identification devices, and

this flexibility tends to encourage competition, foster innovation and reduce costs within the
tracking technology sector. In addition, mandatory individual identification can support the
process of regionalization, specifically in relation to public health measures such as sanitary
restrictions and faster responses to animal health emergencies, mitigating economic risks
associated with broad trade embargoes. The effectiveness of these potential benefits depends
on clear regulation, adequate oversight, and interoperability with existing official instruments
(especially integration with the GTA and territorial databases) thereby creating an operational
environment capable of sustaining nationwide program adoption (CRUZ, 2025) (Chart 2).
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Chart 2. PNIB’s opportunities.

* PNIB promotes compliance with global standards, making it
Access to demanding possible for Brazil to meet the traceability demands of markets such

markets as the European Union and China, increasing competitiveness in
international trade.

* Individual traceability enables the regionalization of sanitary
restrictions, reducing the impact of nationwide embargoes and
safeguarding the production chain.

Reduction of

economic risks

e The plan encourages the use of advanced technologies, aligning
livestock production with global standards of sustainability and
operational efficiency.

Sustainability and
innovation

Competition and *  Flexibility in the choice of identification device suppliers stimulates
competition, reduces costs, and improves access for producers,
especially small-scale ranchers.

cost reduction

Source: CRUZ (2025).

States have created their own initiatives, and have contributed to testing and structuring
individual cattle identification systems in Brazil. The implementation of mandatory
mechanisms in Santa Catarina, and public architectures under construction in Para and other
states, have been acting as an operational model to help design PNIB. The Santa Catarina
system has been established for about 16 years and boasts mandatory individual traceability
throughout the state, illustrating the feasibility of implementing a continuous health-focused
system (ASCOM; CIDAS, 2024). In Para, the government’s state plan initially established the
goal of identifying all animals by the end of 2025, which induced a series of private initiatives
and partnerships aimed at the intensive application of electronic ear tags. At the end of 2025,
the government of Para announced that the public schedule would be extended, with the
deadline lengthened to 2030. These experiences enable the testing of technological solutions,
governance models, and phased strategies for integrating small producers, while generating
evidence that informs the wider implementation of the national individual identification policy.

The Brazilian Forest Code is the legal framework that establishes national parameters for

the protection of native vegetation and land use on rural properties. Instituted by Law No.
12,651/2012, the Code sets minimum percentage requirements for maintaining natural
ecosystems on rural properties, establishes rules for restoring degraded areas and provides
criteria for environmental compliance. This set of rules provides the legal framework for
assessing the territorial origin of agricultural products, as it determines the obligations
applicable to Permanent Preservation Areas (APPs) and Legal Reserves (RLs). By organizing
environmental planning in the national territory, the Code lays the groundwork on which
monitoring and traceability systems can be structured and audited throughout the cattle
production chains (CEBDS, 2025).
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In accordance with the Brazilian Forest Code, CAR serves as a core public infrastructure

that links livestock activities to specific territories, enabling geospatial verification of legal

and environmental compliance. CAR is an electronic, mandatory and georeferenced register
of rural properties that can identify the location of properties, delimiting APP and RL and
integrating registration information related to land use. This ability to link production and rural
property enables the use of CAR as a territorial traceability instrument in the beef supply chain,
especially when its information is connected to production and sanitary systems that track and
document animal movements. CAR’s effectiveness, in this context, hinges on advances in the
systematic validation of registered properties and on interoperability with official land-tenure
and fiscal databases, enabling the registry to evolve from a largely self-declared instrument into
a foundation for verifiable territorial traceability from origin farms through to the animals’ final
destination (CEBDS, 2025).

CAR’s central limitation, for traceability purposes, is the low degree of validation and the
inconsistencies found in some parts of the records. According to the Climate Policy Initiative
(CPI, 2025), by November 2025 only 9% of registrations had been conclusively analyzed, with
their performances varying significantly by state. Espirito Santo led with a 65% validation rate,
while Sdo Paulo and Parana reached 45% and 40%, respectively. This low rate reflects the
limitation of state agencies’ technical and institutional capacities and reinforces the urgency of
investing in the systematic validation of registrations and in the integration of systems.

In this way, AB+S currently represents the main federal effort to transform socio-environmental
checks into standardized and accessible procedures for the beef supply chain. Unlike previous
instruments that were created separately for specific purposes, AB+S is a digital infrastructure
that was designed to be comprehensive and cross-functional, allowing for more effective data
processing and analysis of territorial production. From MAPA Ordinances No. 745/2024 and
SDI/MAPA No. 721/2025, MAPA instituted a free environment for rural producers, integrated
with Gov.br, which generates socio-environmental verification reports on rural establishments
without changing the information in the original databases. For beef cattle farming, AB+S offers
strategic potential by addressing the root causes of information asymmetries that characterize a
long and fragmented supply chain. The system integrates data from CAR/SICAR, SNCR/SNCR,
SIGEF GEO and SNCR with official reference layers—indigenous lands, Quilombola territories,
conservation units and the so-called “dirty list” of slave labor. This cross-referencing enables the
uniform identification of the environmental and land status of properties, offering slaughter and
retail industries common parameters to make responsible purchasing decisions and determine
regulatory eligibility. When integrated with PNIB and the gradual digitalization of the GTA, the
platform can serve as a key operational node, linking animals, herds, and geographic areas.

The consolidation of comprehensive traceability across the beef supply chain depends on
mechanisms capable of organizing dispersed information and translating it into verifiable
economic incentives—and AB+S fits squarely within this space. At a second operational
level, its reports serve as a gateway to instruments such as RenovAgro and Plano Safra,
allowing qualified producers to seek discounts on interest rates. Although the final decision
remains with the financial institutions, this arrangement creates a concrete bridge between
socio-environmental compliance and remuneration, stimulating the validation of CAR and the
adoption of best practices. For small producers—especially those in the breeding sector who
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are responsible for the majority of indirect suppliers—AB+S can reduce verification costs and
facilitate gradual regularization processes.

Technological initiatives like Brazilian Agro-Traceability System (SIBRAAR) also demonstrate
potential ways forward for productive traceability. However, they do not replace important
regulatory and territorial instruments that are needed for the cattle supply chain. Developed by
the Brazilian Agricultural Research Corporation (Embrapa) using blockchain technology and
piloted in the sugarcane supply chain, SIBRAAR organizes records throughout productive and
industrial processes. Its use in livestock would depend on data standardization and integration
with official databases, given that territorial origin and health requirements remain anchored in
public systems (EMBRAPA, 2025).

Agri-food chains are increasingly subject to international public regulations that are part

of broad public policy strategies, defined by governments and economic blocs. These
standards are not solely the result of private demands from buyers, but they also serve as
regulatory tools aimed at aligning aspects such as trade, sustainability, and risk management.
In Europe, the EUDR is part of the European Green Deal policy package, which seeks to
reduce deforestation associated with consumption and increase the social and environmental
transparency of commodities traded within the bloc. The regulation needs to be understood

as part of a structured EU public policy, with effects that go beyond individual contracts and
begin to influence the entire governance of export chains. This way, the EUDR reinforces
territorial traceability as a market requirement for different commodities and makes the need
for integration between public instruments and production systems in Brazil even more evident.
By requiring the geolocation of production areas and proof of socio-environmental compliance
for products such as beef, the regulation increases the practical relevance of existing bases—
especially CAR—and mechanisms that connect the rural property to the history of slaughtered
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animals. Although its implementation has been postponed until 2026 for large companies and
2027 for small ones, its effects are already noticeable in how businesses are preparing for
these upcoming changes. Meat processors and retailers serving the European market are
increasingly requiring more granular and auditable verification, thereby intensifying pressure for
interoperability among CAR, GTA, and individual animal identification systems.

In this context, AB+S emerges as a Brazilian public response to organize and operationalize
socio-environmental checks applicable to the cattle supply chain. The platform was specifically
set up to transform scattered data into standardized reports, reducing compliance costs and
providing common parameters for business decisions. For a supply chain that is defined by
millions of indirect suppliers in the breeding phases where individual traceability is still limited,
AB+S can play a central role in reducing information asymmetries and facilitating gradual
regularization processes. Integrated with PNIB, the digital environment is expected to support
the progressive linking between animals, lots and territories. This is intended to provide greater
predictability in strategies for responsible purchasing and regulatory compliance.

The effectiveness of this transition to Brazilian beef will, however, depend on coordinated
institutional and technological advances. There will be a need to accelerate the systematic
validation of land registries, ensure interoperability between state and federal systems,

and align financing instruments that enable scaling up, especially among small-scale cattle
breeders. If this proposed course of action is followed, Brazil will be better positioned to respond
to international public regulations, support verifiable animal tracking and establish traceability as
an integrated infrastructure for sustainability and competitiveness across the entire beef supply
chain over the long term.
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RIVATE
ITIATIVES



In Brazil, private initiatives for traceability and compliance in

the beef supply chain have progressed as a reaction to market
requirements, socio-environmental risks, and the challenges of
monitoring complex supply chains. These actions usually combine:
(i) purchase agreements and protocols; (ii) corporate and multi-
stakeholder programs to increase traceability—with a continuous
focus on indirect suppliers; and (iii) use of territorial monitoring
databases and tools to support verification and auditing.

Beef TAC

The Beef TAC established monitoring commitments and purchasing criteria for meatpacking
plants, associating socio-environmental compliance with supplier selection. Established in 2009
between the Federal Prosecutor’s Office (MPF), meatpacking companies, and civil society
organizations, the agreement required signatory firms to monitor the origin of their suppliers and
to suspend purchases from properties linked to illegal deforestation, environmental embargoes, or
slave labor. The effectiveness of TAC depends on the monitoring capacity and incentive structure
along the chain, especially in regions with high inspection costs. In contexts such as the Amazon,
oversight tends to be imperfect, with information asymmetries and room for opportunistic behavior.
Miranda and Oliveira (2023) identified an increase in deforestation between 2006 and 2017
around municipalities where signatory meatpacking plants received more rural credit, suggesting
limitations in the ability to ensure compliance simply through signaling and partial monitoring.

Available evidence points out that voluntary agreements require additional governance
mechanisms to sustain results at scale. This includes recurring audits, the standardization of
criteria, and cost-sharing arrangements for monitoring across supply chain tiers (producers,
meatpackers, financiers, and retailers), with specific attention to indirect suppliers.

“Boi China”

The “Boi China” designation stems from a bilateral sanitary protocol established between
Brazil and China, outlining the specific regulatory criteria mandatory for beef exports to

the Chinese market. This protocol establishes requirements related to the maximum age

for slaughter (up to 30 months), the sanitary compliance of properties and the licensing

of exporting meatpacking plants, with a focus on food safety and control over health risks

in international trade (CRUZ et al., 2025). Although it was not originally intended to be an
environmental traceability tool, the “Boi China” protocol has influenced the organization of
production systems in Brazilian beef cattle farming. The requirement for a maximum slaughter
age has driven adjustments in herd management and productive efficiency, reducing the time
animals remain in the production system and prompting a reorganization of the production
cycle. Empirical evidence shows that these adjustments were associated with gains in
productivity and a reduction in the intensity of greenhouse gas emissions per unit of product,
as an indirect effect of the reduction in the production cycle (CRUZ et al., 2025).
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In terms of traceability, the “Boi China” protocol operates with identification of origin by
groups or lots, without requiring individual identification of the animals. In Brazil, this control is
mostly carried out through GTA, which links cattle to their original ranches and meat packing
establishments, meeting the health requirements of the bilateral agreement. This model,
however, has limitations in meeting regulations that require greater informational granularity,
such as those based on individual traceability (CRUZ et al., 2025).

“Boi China’s” experience illustrates the role of commercial protocols as indirect vectors of
productive change, albeit with limited scope in terms of traceability. Through sanitary and
commercial standards, the protocol has driven notable adjustments in production practices,
while not yet mandating comprehensive systems of individual animal identification or territorial
traceability. This distinction is central to understanding the different roles played by trade
agreements and environmental regulations in the recent transformation of the Brazilian beef
supply chain (CRUZ et al., 2025).

Traceability Accelerator — JBS

The JBS Traceability Accelerator is a private initiative focused on the implementation of
individual cattle identification in the state of Para, in conjunction with the state traceability policy.
The program was designed to support producers—with an emphasis on small ranchers and
indirect suppliers—by offering free individual identification services, anticipating regulatory
requirements predicted for the next phase of state policy. In its initial phase, the initiative is
concentrated in the southeast of Pard, with priority action in municipalities like Maraba and
Santana do Araguaia. At this stage, the program combines the adoption of individual animal
identification technologies with direct field operations, carried out by specialized companies
contracted to deploy the devices and to support producers throughout the process of enrolling in
the state-level traceability system.

From an operational perspective, the program foresees the donation of up to 1 million
identification ear tags and 175 electronic readers to strengthen the role of the Adepara and
foster the inclusion of small producers. To date, nine companies have been recruited to work in
the field, with cumulative investment estimated at approximately US$5 million. The announced
operational goal is to identify up to 1 million animals, with free application of the devices and
technical support for participating producers. The Traceability Accelerator is part of the effort

to gradually implement the state system, following the schedule defined by the government

of Para. The geographic rollout aligns with the sequential phases defined by public policy,
originating in the state’s southwest before expanding into the Lower Amazon and, ultimately, the
Marajé region. Interest has been shown in replicating the model in other states, subject to local
regulatory specificities and coordination with state authorities.

The initiative is developed in partnership with Adepara and The Nature Conservancy (TNC),
combining business performance, technical support and coordination with the public sector. Within
this framework, the program works as a strategic adjunct to the state traceability policy, facilitating
the pilot-testing of operational models, broadening the producer network and mitigating barriers for
entry linked to initial capital expenditures.
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Sustainable Calf Production Program — IDH

The Sustainable Calf Production Program operates across the entire country with an initial
focus on the states of Para and Mato Grosso. The program’s objective is to integrate small-
scale cattle breeders into the beef supply chain. The initiative promotes inclusion by using

a combination of technical assistance, environmental compliance support, traceability, and
financial mechanisms. The program focuses its activities on direct engagement in the field
with small producers in the breeding sector. The operational strategy combines technical and
managerial support with the implementation of individual animal traceability under a protocol
overseen by the Brazilian Confederation of Agriculture and Livestock (CNA). Implementation
takes place through local partners, ensuring a widespread reach. Although the initial focus

is in Para and Mato Grosso, the program now operates in other states such as Rondénia
and Maranhao. Expansion is planned for new regions, based on a methodology designed for
replication in different territorial contexts of livestock farming in Brazil.

The initiative is operational and in the expansion phase, and it is prepared to welcome additional
investments to further that expansion. The financing model combines philanthropic funding with
IDH co-financing under a matching-funds arrangement, complemented by mechanisms such as
preferential procurement aligned with socio-environmental criteria and direct financial incentives
to participating cattle producers. Within the scope of the goals, the program plans to provide
direct technical assistance to 160 producers in the state of Para, with the definition of national
targets still being developed. The initiative relies on partnerships established with institutions
such as FAEPA/SENAR, IBS, Natcap, Mars, Marfrig and SourceUp.

Traceability Coordinators Program — Adepara and TNC

The Traceability Coordinators Program is a joint initiative of Adepara and TNC aimed at
implementing individual traceability on small-scale producers’ properties in the state of Para. The
program targets cattle breeders with up to 100 head of cattle and seeks to promote their inclusion
in SRBIPA, an official state traceability program. The initiative offers electronic ear tags and free
technical assistance to enable the adoption of individual traceability in the properties served. The
program is implemented by independent technicians who visit farms to apply the devices under
Adepara’s coordination, reducing operational barriers to producer engagement. The program’s
execution follows the SRBIPA implementation schedule, with progressive animal identification
goals. In its initial stage, the program involves ten technical teams tasked with identifying 200,000
animals by December 2025, with expansion to 800,000 animals by June 2026, progressively
encompassing the whole state of Para as implementation advances.

The program relies on the donation of up to 1 million electronic ear tags and the free provision
of services for applying these tags to small producers. So far, three companies have been
contracted to carry out field operations, with teams prepared to start work in the municipalities
of Novo Repartimento, Sdo Félix do Xingu, Maraba, Xinguara, Altamira, and Sdo Geraldo

do Araguaia. At least 350,000 electronic ear tags have been delivered up to now, with a total
estimated budget of US$4 million. The initiative is underway and is looking to expand its scale
through new partnerships and philanthropic resources. The current funding is supported by
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donors such as the Bezos Earth Fund and Carrefour, and the expansion strategy envisages
increasing the number of third-party companies involved in implementing the program.

Traceability and Indirect Monitoring Program (PRIMI)

PRIMI is a private initiative that has been running since 2022. It is focused on certification and
control of the origin of cattle from birth farms to meatpacking plants, based on official individual
traceability and third-party certification. The program seeks to demonstrate that Brazilian

states produce meat and leather with less socio-environmental risk, associating environmental
compliance with the complete monitoring of the trajectory of the animals. The initiative operates
throughout the national territory and, in the state of Para, is aligned with state traceability
requirements. PRIMI is directed by a certifier with 20 years of experience and a company
specialized in socio-environmental consulting, maintaining partnerships with meatpacking
plants, tanneries and retailers throughout the chain. The program establishes quantitative goals
to expand individual traceability. By the end of 2024, the expectation is to track 350,000 live
animals and certify the slaughter of 90,000 animals. The goal for 2025 is to add 500,000 more
animals tracked, reaching around 800,000 live animals monitored. In the long-term, the program
is projected to track between 10 and 15 million live animals in Brazil by 2030.

The initiative is structured to receive new financing with transparency and accountability
mechanisms. Since 2022, PRIMI has received financial support and is looking to expand its
scale through new partners, combining technology, strategic partnerships, public policies and
philanthropic capital, including hosting traceability programs led by state governments. The
financing model includes philanthropic investments and preferential purchases with socio-
environmental criteria. Some of the partners involved include Sbcert, Niceplanet, meatpacking
plants, tanneries and retailers.

Individual cattle traceability pilot project in the Legal Amazon

The Friends of the Earth — Brazilian Amazon pilot project aims to test and establish an individual
cattle traceability model aligned with national legislation and the EUDR. The proposal combines
individual traceability with socio-environmental monitoring, and it allows producers to adhere

to the state program through technical support and the distribution of electronic ear tags. The
initiative is concentrated in the southeast of Para and covers producers of different sizes. The
pilot project’s goal includes the participation of 150 small and medium-scale producers and 15
large-scale properties, allowing for the model to be tested across different production profiles
within the region. Initial results show that there has been some progress made in implementing
the pilot, but the progress is not complete. To date, the project includes the participation of 36
small and medium sized producers and 6 large-scale properties, with the request of 26,490
electronic ear tags. Investments total nearly US$200,000.

The project is currently in its pilot phase and is organized in such a way that it can
accommodate new resources and support its expansion in the future. The initiative anticipates
making transparent reports and accountability mechanisms available as part of its efforts to
attract additional funding to expand its scale. Implementation takes place through partnerships
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with technical organizations, traceability initiatives and stakeholders in the meat chain. Partners
include Imaflora, Al-Invest (European Union), Multvet, PRIMI, Safe Trace and the meatpacking
companies Masterboi and Frigol. The project’'s ambition is to expand its operations inside and
outside the state of Para. The expansion strategy is based on combining partnerships, public
policies, the use of individual identification technologies (electronic ear tags) and philanthropic
capital, including investments through donations, preferential purchases with environmental
criteria and funds aimed at covering the costs of implementing traceability.

Marfrig Verde+

Verde+ is Marfrig’s corporate plan to ensure that 100% of its production chain is sustainable,
traceable and deforestation-free by 2025. Introduced in July 2020 through a collaboration

with the Sustainable Trade Initiative (IDH), the program gives concrete form to the Marfrig
Commitment and sets forth an integrated approach to managing direct and indirect suppliers.
The program plans for investments of around R$500 million and is structured based on the
production-conservation-inclusion approach. Its actions are organized around three fundamental
strategies: developing financial mechanisms, offering technical assistance to producers and
adopting monitoring and traceability technologies, in order to expand the company’s connection
with its supplier base and promote productive and environmental adequacy.

The plan includes long-term financing aimed at strengthening sustainable chains in the Amazon
and the Cerrado. In February 2021, Marfrig signed a financing agreement with &Green for
US$30 million, with a ten-year term, intended to support program initiatives aimed at the
development of productive and economically viable supply chains aligned with social and
environmental responsibility criteria. The actions of the program include the promotion of the
Forest Code, sustainable production practices and advanced monitoring technologies. Key
initiatives include production intensification through integrated ICLF systems, payments for
environmental services, the dissemination of good production practices, and the implementation
of low- and zero-carbon beef protocols in partnership with the Embrapa. In addition, the program
integrates cattle microchipping and ear-tagging with satellite surveillance, georeferencing,
blockchain applications, and risk maps, placing particular emphasis on the monitoring of indirect
suppliers.

MapBiomas

The MapBiomas platform provides public and free databases that enable detailed monitoring

of the evolution of land use in Brazil, with direct potential for monitoring the beef supply

chain. In 2024, the network released unprecedented and spatially granular data on Brazilian
pastures, mapping more than 155 million hectares and incorporating indicators of productive
vigor. This information expanded the ability to identify the condition of pastures in strategic
livestock regions, including Para, Mato Grosso and Minas Gerais. MapBiomas is a global, multi-
institutional network dedicated to monitoring transformations in land cover and use. Created in
Brazil, the initiative celebrated its tenth year of operations in 2025 and is currently present in 14
countries, covering all of South America and Indonesia. The territorial scale of the monitoring
and the international scope of the network make the platform relevant for comparable analyses
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between biomes and between countries, favoring applications in production chains that require
proof of origin and historical monitoring.

The initiative operates based on the principles of open and collaborative science and uses
automated satellite image processing technologies. The methodology integrates machine
learning and cloud computing through a partnership with Google Earth Engine. All data, maps,
methods and codes are made available publicly and free of charge, allowing different users

to directly access the information generated and use it in socio-environmental verification and
territorial traceability processes. The origin of MapBiomas is associated with the development
of a cooperative model to produce annual land use and land cover maps on a national scale.
The initiative came into existence as a result of a seminar held in March 2015 in S&o Paulo,
organized by the SEEG of the Climate Observatory. The technical collaboration with Google
provided unprecedented computational power and streamlined mapping automation, leveraging
a multi-biome expert community to safeguard the precision and reliability of the land-cover
classifications.

The information generated by MapBiomas can support decision makers, researchers and
companies in building more integrated traceability architectures in livestock. The use of this
data makes it possible to compare the location of rural properties with production records
and industrial stages of the beef supply chain. This process helps in auditing and verifying
compliance. The public and progressive release of the results, together with the explanation
of its limitations, plays an important role in the ongoing improvement of the platform and its
application in scalable models of socio-environmental monitoring.

SARB-26

SARB Normative Instruction No. 26 is a self-regulatory standard adopted by Febraban

that provides guidance to financial institutions on managing illegal deforestation risks in
lending to cattle slaughterhouses. Its primary objective is to ensure that bank financing for
slaughterhouses and meat packing plants in the Legal Amazon and Maranh&o is conditional
on the existence of supply chains free from illegal removal of native vegetation. The guidelines
of the regulation need to be interpreted in accordance with prevailing regulations and with the
codes of conduct already applicable to the financial system. SARB-26 focuses directly on the
financial sector and not on rural producers, and is applied to institutions that are signatories to
banking self-regulation. The regulation stipulates that the identification of customers covered will
be executed through the National Classification of Economic Activities (CNAE), class 10.11-

2, covering meat packing plants and cattle slaughterhouses. The requirements are therefore
specifically aimed at the credit operations that banks extend to industrial links in the supply
chain, using socio-environmental criteria as part of credit risk management.

Central to the guidelines is a requirement for deploying Traceability and Monitoring systems by
the financed meatpacking plants with a deadline of December 2025. These systems need to
be able to show that cattle associated with deforestation have not been acquired, whether from
direct suppliers or the first level of indirect suppliers. The standard conceptualizes traceability
as the ability to follow the product through the stages of the chain and obtain information
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associated with them, linking territorial origin and animal movement to financing decisions.
SARB-26 determines the public and periodic disclosure of quantitative indicators by financed
meatpacking companies, creating a connection between traceability and transparency in
credit operations. Data such as the percentage of cattle heads tracked to Direct Suppliers,
the percentage tracked to Indirect Suppliers and the percentage in full compliance with the
corporate commitment need be provided.

The operational criteria of the regulations direct that the financed clients should perform cross-
referencing with existing public databases to support the monitoring of the origin of animals
within the scope of financial risk. These criteria include the verification of embargoes for illegal
deforestation according to lists from Ibama and state agencies, data from the Prodes/INPE
system, authorizations for vegetation suppression, overlaps with Conservation Units and
Indigenous Lands, and the situation of CAR, in addition to verifying work analogous to slavery.
These procedures are designed to organize and use information that is already accessible
and integrate it into the risk management framework of financial institutions. The regulation
establishes that each financial institution defines incentives and contractual consequences

for its customers, in addition to internal structures for governance and team training. Regular
reports are to be submitted to the socio-environmental committees of the signatory institutions,
and staff training must follow the instructional modules developed directly by Febraban. Failing
to follow the guidelines will result in the enforcement of sanctions outlined in the ethics codes for
banking self-regulation.
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RECOMMENDATIONS
T0 THE BUSINESS
SECTOR



Recommendations directed at the business sector are based on the
premise that ensuring traceability in Brazil’s beef supply chain

is a shared challenge, requiring coordination across production,
processing, retail, and finance. Consolidating credible monitoring
practices requires turning market demands and public regulations—
domestic and international—into long-term operational and
business strategies. Unlike more integrated chains, beef cattle
involves recurrent movements of animals across millions of
heterogeneous properties, which increases costs and uncertainties.
In this context, companies play a central role in urging adherence at
scale, reducing information asymmetries and ensuring that existing
public instruments in Brazil converge with productive and chain of
custody systems. The following are some recommendations:

1. Treat individual identification of cattle as a core strategic
pillar.

e The early adoption of individual identification systems should be incorporated into the
corporate planning of companies, allowing greater informational granularity, integration with
health records and reduction of risks of future commercial exclusion.

2. Expand monitoring systems to include indirect suppliers.

* Traceability needs to go beyond direct suppliers and progressively reach the breeding and
rearing phases, where millions of small producers are concentrated. Without this expansion,
significant gaps to prove the territorial origin of the animals remain.

3. Prioritize the systematic validation of CAR as an initial step.

* Companies should invest in strategic partnerships and technical assistance to facilitate the
conclusive analysis of their suppliers’ rural environmental registry (CAR) by state authorities,
thereby evolving self-reported data into a robust foundation for compliance verification.

4. Implement auditable chain of custody mechanisms by a third
party.

* Private traceability protocols need to be transparent and subject to independent audit,
ensuring the integrity of information throughout the logistics and allowing credible proof of
socio-environmental compliance in the destination markets.
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5. Integrate private controls into official public instruments,
especially GTA and PNIB.

* Technological interoperability between business systems and state and federal records
is essential to reduce redundancies, lower governance costs and create a homogeneous
standard of territorial and health traceability.

6. Use the reports from AB+S to guide business decisions.

* The socio-environmental verification reports generated by AB+S should be incorporated
into responsible purchasing strategies, regulatory eligibility and access to credit, converting
public information into practical action.

7. Create concrete economic incentives for producers linked to
the traceability agenda.

¢ The recommendation is to structure financial mechanisms—such as interest rate discounts,
commercial prioritization and sharing of monitoring costs—to encourage adherence at scale,
especially among small and medium sized producers.

8. Adopt different approaches by region and size of the
producer.

* Implementation models must recognize the heterogeneity of Brazilian livestock, adjusting
technologies and operational requirements to local realities to ensure greater inclusion and
effectiveness.

9. Strengthen institutional coordination with state governments
and agricultural defense agencies.

* Continuous engagement between the private sector and subnational public institutions is
critical to harmonize implementation schedules, advance record digitalization, and enhance
territorial validation capacity.

10. Understand international regulations, especially the EUDR,
as external public policies.

e Companies should interpret these new frameworks as part of formal regulatory strategies of
other governments and economic blocs, anticipating their requirements and incorporating
them into long-term planning.

11. Incorporate new financing mechanisms, such as blended
finance, to stimulate the integration of traceability by the
private market.

* Consolidating broad tracking systems requires significant investments in technology, training,
and auditing. Blended finance structures—which combine philanthropic resources, public
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guarantees and private capital—can lower the cost of adoption for meat packing plants and
producers, encourage interoperability between systems and create innovative risk mitigation
solutions. By associating traceability with modern financial instruments, the business sector
expands its ability to mobilize private investors and anticipate regulatory requirements,
transforming compliance into a competitive advantage.

12. Adopt traceability actions with a non-exclusive design,
prioritizing support for the regularization of small producers.

Since most of the challenges are concentrated among indirect suppliers in the breeding and
rearing phases, the recommendation is that companies take the lead in promoting programs
for productive and environmental inclusion. This involves offering identification ear tags,
electronic readers, technical assistance and legal guidance for registration adequacy. Non-
exclusionary approaches reduce the likelihood of shifting informality to less visible links,
strengthen the collective nature of the solution, and increase transparency throughout the
chain. Helping mainly small scale producers to regularize is a central condition for traceability
to be implemented on a national scale without generating adverse distributional effects.

In conclusion, the set of recommendations points to the need for the business sector to lead
Brazil’s transition in cattle traceability toward an integrated, interoperable system, verifiable
by independent third parties. The effectiveness of this agenda will depend on the progress
made in validating territorial records, in the chain of custody and in the coordination between
public and private instruments. If this path is further explored, traceability will cement a
strategic role for Brazilian beef, allowing regular agents to be differentiated from irregular
ones, reducing operational uncertainties, and sustaining Brazil's competitiveness in the

face of regulatory and commercial requirements that already operate as international public
policies.
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The consolidation of traceability within the Brazilian beef value
chain constitutes a necessary condition for sustaining the sector’s
competitiveness and credibility in the long term. The study showed
that, as international public regulations and private requirements
increase the demand for socio-environmental transparency,
effective tracking systems become prerequisites for market access.
Although Brazil already has a relevant infrastructure of sanitary
and environmental records, such as GTA and CAR, these instruments
may not capture detailed or fine-grained information. Moving
towards an integrated and verifiable architecture is therefore an
unavoidable strategic step.

The challenges to cattle traceability in Brazil are chiefly due to productive heterogeneity and
the dynamics of animal movement between multiple properties. Unlike shorter and verticalized
agricultural chains, beef cattle involves millions of producers, with a strong participation of
indirect suppliers in the breeding and rearing phases. This structural characteristic increases
governance costs and makes it difficult to continuously monitor the origin of cattle. The study
demonstrated that solutions based solely on voluntary protocols are insufficient to eliminate
informational gaps. Public policies, accessible technologies and coordination between links are
indispensable complementary elements.

PNIB represents a historic opportunity to expand the scale and quality of tracking both the
health status and productivity metrics of the Brazilian cattle herd. The national plan for individual
identification of cattle and buffaloes, running until 2032, creates the conditions to document

full life-cycle trajectories from birth to slaughter, enhancing responsiveness to sanitary/health
emergencies and aligning with the requirements of demanding markets. The effectiveness

of this policy will depend on clear regulation, competition between device suppliers and
progressive integration with existing instruments, especially GTA. For the business sector, PNIB
must be understood as a structuring investment, and not just as a future obligation.

AB+S has emerged as a potential operational link to reduce information asymmetries and
standardize territorial checks in the meat chain. The report showed that AB+S intends to allow
automatic cross-referencing of relevant public bases—CAR, SIGEF, SNCR and reference
layers on protected lands and illicit labor—generating reports and information relevant to the
slaughter and retail industries. When connected to PNIB and the systematic validation of
CAR, the platform can support responsible purchasing decisions and facilitate the access of
qualified producers to sustainable financing instruments, such as the discounts provided for
in RenovAgro. Its consolidation is a key part of transforming dispersed data into verifiable
economic incentives.

Strengthening the CAR validation is crucial to ensure that territorial traceability is not just
a matter of declarations made by individuals or entities. The current low rate of conclusive
analysis of rural registrations limits legal predictability and reliance on geospatial verifications.
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The study showed that successful state experiences, such as those in Santa Catarina and

the pilots under construction in Par4, offer relevant references to accelerate this agenda.
Investments in technical capacity, digitalization and interoperability between systems are
conditions for CAR to be able to support credible proof of origin required by regulations such as
the EUDR.

Traceability must be associated with shared economic value throughout the production

chain. Interviews and analyses suggested that adherence at scale, especially from small-
scale livestock breeders, will require clear financial incentives, technical support and cost
mitigation mechanisms. Blended finance arrangements, corporate programs and partnerships
with the Plano Safra can contribute to a more balanced distribution of the benefits generated
by traceability. If this connection between compliance and compensation is strengthened,
operational resistance tends to decrease and the transparency of the Brazilian cattle supply
chain will be increased.

To sum up, we can see that integrating public and private instruments is the most promising
way to establish comprehensive, inclusive, and verifiable traceability for beef produced in
Brazil. Moving in this direction will allow irregular agents to be identified, reputational risks
to be reduced, and Brazil to sustain its leadership position in the global meat trade in the
face of requirements that already operate as international public policies. Traceability is thus
consolidated as a strategic infrastructure to align responsible production, food security and
competitiveness in Brazilian livestock.
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