
Setting up the supply chain for carbon certificates in almond production 

The pilot is focused on enhancing traceability and sustainability in the almond supply chain by integrating blockchain 
technology to track almond products from harvest to processing. The primary goal is to ensure product authenticity 
and facilitate carbon credit certification. Key progress includes the development of a blockchain system, successful 
pre-pilot testing in Portugal, and ongoing stakeholder engagement to refine the system. The results so far show 
promising advances in product traceability, carbon certification, and system usability.

The almond industry faces significant 
challenges related to product 
traceability, authenticity, and 
sustainability. With increasing demand 
for transparency, especially regarding 
carbon footprint, the pilot addresses 
these challenges by developing a 
blockchain-based solution. This system 
will allow almond growers, processors, 
and stakeholders to track almonds 
throughout the supply chain and 
securely record their carbon credit 
data, ensuring both environmental 
and product integrity.

Solution

The pilot seeks to develop a blockchain platform that combines 
traceability and carbon credit certification for almond products. By using 
QR codes, the system tracks almonds from harvest to processing, 
ensuring secure data flow across the supply chain. Additionally, carbon 
credit data is integrated into the platform to enhance sustainability 
initiatives.

Introduction

The pilot has made notable progress in integrating 
blockchain technology with almond supply chain 
traceability. The key activities undertaken include:

• Stakeholder engagement: The project collaborated 

with key stakeholders, including almond growers, 

processors, and industry organizations, to ensure the 

platform meets the industry's needs. Regular 

consultations with Prime Almonds and other almond 

producers were crucial in refining the system’s 

features.

• Blockchain system development: A secure 

blockchain platform was developed to enable 

traceability across the almond supply chain, ensuring 

the accurate tracking of almonds from harvest 

through processing. The system also supports carbon 

credit certification. The design phase was completed, 

and API contracts were defined to facilitate 

integration with almond producer systems.

• Pre-pilot testing: A pre-pilot test was conducted in 
Portugal, where 200 metric tons of almonds were 
traced across 40 operations. This test included 
tracking almonds from harvest through processing 
using QR codes linked to the blockchain. The success 
of this test demonstrated the system’s potential for 
large-scale deployment in the almond industry.

• Carbon Credit Certification testing: The platform 

also tested the certification of carbon credits linked 

to almond production, integrating carbon removal 

data into the blockchain system.

• Stakeholder feedback and system refinement: 

Continuous feedback from almond growers, 

processors, and technology developers helped refine 

the system, particularly with regard to user interface 

design and functionality. The feedback highlighted 

areas for improvement, including label management 

and the ease of accessing product information.

Activities
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Figure 1: Agri Marketplace platform.



• Successful almond traceability: The blockchain system successfully tracked almonds from harvest to processing.

• Carbon certification progress: Initial tests confirmed the potential for carbon credit certification through the 

blockchain system. However, finalizing the certification process requires additional validation.

• System usability: Stakeholders reported positive experiences with the platform’s ease of use, particularly with QR 

code scanning and real-time traceability features.

• Data transparency and security: The integration of blockchain ensured the secure, immutable recording of all 

traceability and carbon certification data, providing full transparency throughout the supply chain.

Results obtained

❑ Milestone 1: Completion of blockchain system design and API contract definition.
❑ Milestone 2: Successful pre-pilot test with 200 metric tons of almonds, tracking almonds across 40 operations.
❑ Milestone 3: Progress on carbon credit certification testing, showing potential for full integration.
❑ Milestone 4: Continued stakeholder engagement and system refinement based on user feedback.

Key observations include that developing a secure and user-friendly blockchain system was challenging and required 
continuous refinement to meet the needs of almond growers and processors. While initial carbon certification tests 
were successful, further work is needed to fully integrate carbon credits into the blockchain.

    

Milestones and observations

In the next phase, the platform will be expanded to 
include more almond producers and processors, and 
carbon credit certification will be finalized. Further 
development of the user interface and continued 
stakeholder engagement will be crucial for ensuring 
widespread adoption. Additionally, scaling the system 
to accommodate a broader range of operations will be 
prioritized.

The pilot used blockchain technology to track almonds 
and integrate carbon credit certification. Python/FastAPI 
was employed for the backend development, while 
TypeScript/React was used for the front-end interface. 
Google Cloud was used for hosting and data 
management. QR codes were incorporated into almond 
tracking labels to ensure real-time, verifiable product 
movement. Initial carbon certification was tested 
through collaboration with Prime Almonds.
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