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Individual animal traceability has the potential to transform cattle supply chain governance and reduce 

deforestation. Growing interest in cattle traceability is presenting opportunities to develop state- and 

nation-wide systems, including, for the first time in Brazil, large-scale individual animal traceability 

systems from birth until slaughter. Individual animal traceability can overcome the limitations of 

existing tools based on batch-level traceability, (which rely upon probability for tracing the full life of 

animals1), since it can identify all the properties where each animal was raised.  

 

An effective individual animal traceability system would include the dates of birth/arrival and departure 

of each animal on each property, so that at slaughter, the full history of each animal would be available. 

This individual traceability system would offer new levels of transparency of cattle supply chains that 

can serve many purposes; it would provide important new insights into cattle networks and animal 

husbandry. However, individual animal traceability alone cannot in and of itself protect against 

deforestation2. Addressing deforestation requires integrating the traceability data into a monitoring 

system3  that considers deforestation4 on each property during (or at an agreed period before) the 

specific dates each animal was present (as well as considering environmental laws and other socio-

environmental criteria in existing Cattle Agreements5 described below). The large number of animals 

and animal movements in Brazil, and the suite of compliance criteria in the Cattle Agreements, results in 

the need for a sophisticated monitoring system to manage the data and volume of queries in any state or 

national animal-level system.  

 

This briefing sets out recommendations for the data, technical requirements and policy considerations 

and challenges in developing such a system that can accommodate the unprecedented new levels of 

granularity inherent in an individual traceability system, to result in an effective system that can reach 

the goal of reducing deforestation.6  
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Data Requirements 

An individual animal traceability system that can be made interoperable with socio-environmental 

criteria, required for compliance with Cattle Agreements, should:  

➢ Identify each ranch an animal was raised on (property name/‘Individual Taxpayer 

Registry Number’ (CPF) or ‘National Register of Legal Entities (CNPJ),7/Rural 

Environmental Registry (CAR)8 number); 

➢ Include the exact dates that each animal was born on or arrived at and departed each 

ranch. 

These data are necessary to match specific dates for each head of cattle, on each property, with the 

spatial and non-spatial social-environmental data available at federal and state governmental agencies, 

which are required to be checked to ensure compliance with market and regulatory agreements. 

 

Environmental and Social Data for Cattle Monitoring 

Existing laws and Cattle Agreements in the Brazilian Amazon9 specify the spatial and non-spatial 

datasets that should be consulted to determine whether cattle are in compliance. The Agreements specify 

the  socio-environmental criteria; the datasets for compliance checks include:  

1. CAR, within the agreed percentage threshold for overlaps with other databases, and changes to 

the boundaries as legally permitted;10 

2. Deforestation as determined by Brazil’s national system, Prodes/INPE11;  

3. Conservation Units12 (to ensure no overlap of State or National protected areas with ranch 

boundaries13);  

4. Indigenous areas14 and quilombola settlements15 (to ensure no overlap with ranch boundaries) 

5. State and Federal embargoed properties: including the Brazilian Institute of the Environment and 

Renewable Natural Resources (Ibama) list and map16; 

6. Register of Employers17 found to have conditions analogous to slavery, known as the ‘dirty list’; 

7. Environmental license, Environmental Regularization Plan (PRA) and native vegetation 

suppression authorizations when available and/or required by law; 

8. Land holding or titling, such as properties listed under Brazil’s National Institute of Colonization 

and Agrarian Reform (Incra)18.  

 

The  data in points 5 and 6 above are available online, the Ibama list is updated daily and is dynamic (as 

new properties are added to the lists, and they are also removed when the conditions are met, such as 

payment of fines); however, the websites hosting the property lists (and accompanying spatial data) do 

not retain historical data. Therefore, from the moment a traceability system is initiated, it is important that 

data sets are collected daily and integrated into the system; otherwise, there is no way to assess the status 

of a property during the dates an animal was present.  

 

While both animals in Figure 1. were raised on the same property, if Animal A is sold and moved before 

the ranch was placed on the Ibama list, it would be unfair to sanction any ranch or meatpacker that 

purchased that animal, since it would not be possible for a buyer to have predicted that a ranch would 
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later become non-compliant; if queried, Aurora ranch would be able to demonstrate it was not on the 

Ibama list at the time of sale. Therefore, a monitoring system would need to incorporate the daily data of 

the Ibama list and similar lists and spatial datasets, and match cattle to the specific dates they were 

present on a property. 

 

Figure 1. Dynamics of an Animal-level Monitoring System: a property can be in compliance with criteria, and 

later out of compliance  

 
All of the datasets listed above change at varying frequencies, and the monitoring system should 

accommodate these changes, and hold the date-specific data, to be able to cross-check each sale against 

all the data sets and any specific dates each animal is present on each property.  

 

Capacity considerations 

The large number of animals and ranches involved in the Brazilian cattle production chain, the 

frequency of updates of datasets, and the number of cattle movements, result in the need for a high 

capacity system that is designed to manage such a  volume of data.  An NWF analysis of cattle 

movements in the state of Pará in 2022 found, on average, 1,013 Animal Transit Guides (GTA) are issued 

per day, with an average of 30 head of cattle moved per transaction, so a total of 30,390 daily animal 

movements. Extrapolating to a year, there are over 11 million head of cattle movements in just one year 

in the state of PA (which represents 10% of the Brazilian cattle herd).  

 

Each animal movement would need to be linked in a monitoring system to each of the socio-

environmental datasets listed above, for the specific dates each animal spent on each ranch (while 

animals are moved in groups, of an average size of 30, the animals in the group may have arrived at the 

ranch on different dates). Therefore, even a state-level system would include hundreds of millions of 

data points, and make millions of matches, to link each animal to compliance requirements (Figure 2). 

 

In addition to the data capacity demands, the system would need a protocol for handling information that 

would be considered private by ranchers, and that may be subject to Brazil’s federal data privacy law 

(Lei Geral de Proteção de Dados Pessoais, LGPD), to ensure compliance. Consideration would therefore 

need to be given to how the system could work in practice; it would need to provide compliance data to 

users (such as meatpackers) for each animal without disclosing ranchers’ personal information. 
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Figure 2. Outline of Elements of an Animal-level Monitoring System. Traceability is an input into a monitoring 

system; the output determines individual animal-level compliance with Cattle Agreements 

 

Technical Considerations of a Monitoring System 

Several important factors should be considered when designing a system to monitor individual animals 

to ensure its effectiveness and long-term usability. Besides the need for the system to handle hundreds of 

thousands of new daily animal transactions, and accompanying data matches, as described above, it 

must also have the capacity to support growth in data volume,  the number of users and any potential 

future additional compliance criteria, without compromising performance or accuracy.  

 

System security must align with LGPD guidelines and include encryption and strong authentication to 

safeguard the privacy and integrity of data and transactions. The system should be interoperable with 

existing systems and platforms, such as CAR, Ibama, the Ministry of Environment (MMA), and Brazil’s 

National Institute for Space Research (INPE) for successful integrated management. To overcome 

connectivity challenges, especially in remote areas, offline functionalities with automatic 

synchronization is needed to ensure the system captures and stores data securely until reconnection. 

 

Establishing and managing a system hosting large datasets, with comprehensive capabilities for data 

collection, storage, processing, and analysis from multiple sources, represents a considerable financial 

investment. The costs would need to encompass the system set up and running, including for IT 

infrastructure and personnel, and would require careful planning from the outset to effectively meet 

monitoring needs. 
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Considerations for Implementation 

The socio-environmental laws and rules in the protocols of the Cattle Agreements can be incorporated 

into an individual animal system. But there are some additional considerations that may require 

adjustments, especially for a system that is designed to be used by producers and purchasers across 

cattle supply chains, and not just meatpackers. These considerations include addressing market demands 

beyond legal compliance. The Cattle Agreements include legal requirements but there are voluntary, 

market-driven agreements19 which include zero deforestation after specific cut-off dates. Therefore, it is 

possible for many properties, and therefore animals, to be compliant with some agreements but not 

others, and for meatpackers to select which of the voluntary agreements they chose to comply with. 

Incorporating aspects of voluntary and private sector protocols into a state or federal level monitoring 

system would have implications that would require discussion and consideration among stakeholders.  

 

On the other hand, were a state or federal monitoring system to only include legal compliance criteria, it 

would be very challenging to make use of individual animal traceability to determine compliance with 

other voluntary or private sector agreements, and this could reduce market access for the cattle sector. 

This is because the complexity and privacy concerns described above would have to be overcome to 

enable meatpackers to obtain individual animal movement data from a government system for use in a 

privately developed tool to ‘add on’ voluntary rules such as zero deforestation for each animal.  

 

Most meatpackers in the Brazilian Amazon are familiar with monitoring socio-environmental 

compliance based on existing tools, so adapting to an animal-level system would be straightforward and 

could result in supply chains that are free of illegal deforestation and comply with the above-mentioned 

criteria. However, in order for a monitoring system to reduce deforestation, the monitoring system 

would also need to be used by ranchers throughout the supply chain; ranchers would need to check the 

compliance of animals they purchase. An outreach and education program would therefore be important 

to facilitate the uptake and use of a monitoring system by ranchers. In addition to outreach to encourage 

use of the monitoring system, active support for regularization of producers with illegal deforestation 

would be important for widespread uptake and compliance. 

 

Conclusions and Recommendations  

In order for individual animal traceability to be able to lead to reduced deforestation (resulting from 

improved compliance with deforestation and socio-environmental agreements), traceability data must be 

incorporated into a monitoring system.  

 

The monitoring system will need to manage a large volume of data and accurately match a suite of 

spatial and non-spatial datasets to each animal movement. Therefore, it will require large data 

experience and expertise, a large processing capacity, and financing to set up and manage. Because of 

the complex requirements and the need for data to be incorporated into the system as soon as any animal 

movement is tracked, it would be most effective if the monitoring system is designed in alignment with, 
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and at the same time as the traceability system. This would also enable cross-functionality and 

interoperability to be built into both, to ensure effective and efficient data integration.  

 

For a monitoring system to lead to a reduction in deforestation, it would have to be used not only to 

enable selection of compliant animals but to disincentivize deforestation. This will need the active 

involvement of ranchers, which will require engagement, outreach and support for regularization. 

 

Accounting for the aforementioned considerations in the development stages will greatly facilitate 

effective systems at the state and national levels and thereby support Brazil’s success in achieving its 

goals for traceability and reducing deforestation. 
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