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Overview

Open-source software solution approach for the verification 
of deforestation -free (coffee) supply chains, taking into account

regulatory and financial requirements.

» We cannot afford it, that forests 
continue to be cleared or damaged 
elsewhere in the world for our 
consumption «

Cem Özdemir, Minister for Food and Agriculture, 2022
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What is the EUDR?

EU-Deforestation Regulation (EUDR)
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Á EU consumptionof coffee, beef, palmoil, soybeans, timber and 
cocoa contributesto globaldeforestationand forestdegradation

Á Theobjectiveof the EUDR is to preventthe entry of
deforestation-relatedproductsinto the EU market.

Á Chronology

ÁJune 29, 2023
Regulationin force/ Beginningof the transitionalperiod

ÁDecember30, 2025
Implementationof the Regulation
(June 30, 2026for micro and smallcompanies)

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1115
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Scope of the EUDR
Affected actors& other stakeholders

Private sector actors

DirectIndirectOther

EU customs

Competent
authorities

Federal 
ministries

EU-SWU

EU Commission

EU Forest Observatory

Consumers

EUDR

German Coffee 
Association

Cooperatives/ 
Cooperatives

Exporters

Coffee farmers

Coffee plantations

Buyers/ 
Traders

Authorities in 
producing
country

Certification
organizations

Wholesalers

SME traders

Satellitedata
providers

Market 
participants

Customs in 
the country 

of origin

Non-EU Logistics
providers

Civil society
organizations

Indigenouspeoples

Large exporters
& traders

Government 
actors

Other 
actors

National & 
international 

stakeholderforums

EUDR compliance
serviceproviders

Authorized
representatives

Importers
outside the EU

Environmental/ESG 
initiatives

Investors / 
capital providers

Insurance

EU multi-stakeholder
platform
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The Task
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Making regulation manageable

Complex& far-reaching
requirements

Smaller
producers
particularly
challenged

Supply chain transparency 
not available in the required 

detail

EUDR 
requires high 
availability of 
information

Establishing a data bridge 
between the country of 

origin and the EU

Decentralised
structure

Low-threshold
technology access

Ensureadaptability and transferability

Preserve
competition

EUDR



Open

ForestGuard
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Goal

Á Software -based approach that enables implementation of

EUDR

Á Exemplified by a coffee supply chain in Peru with intention to

scale to other supply chains & regulatory requirements

Á Provided as blockchain -based open -source solution that

involves data from stakeholders along the whole supply chain

Á Support companies to meet EUDR regulations

Grant Provider Federal Ministry for the Environment, 

Nature Conservation, Nuclear Safety 

and Consumer Protection

Project Duration November 1st 2023 ςMay 31st 2025
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Key Requirements of the EUDR
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Variousarticlesare relevant for farmersand companies

Article 8
Due 

Dilligence

Article 10
Risk Assessment

Article 3
Prohibition

Article 9
Information

Requirements

Controls

Article 11
Risk Mitigation

Article 12
Reporting

Article 33
Information 

System

Article 28
Electronic
Interface
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Key Requirements of the EUDR
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ForestGuard particularlysupportsarticle 9 

Requirements

Article 8
Due

Dilligence

Article 10
Risk Assessment

Article 3
Prohibition

Article 9
Information

Requirements

Controls

Article 11
Risk Mitigation

Article 12
Reporting

Article33
Information 

System

Article 28
Elektronic
Interface

Collect, retain, verify, confirm 
and substantiate relevant 
information on
Á Description, quantity, country 

of production, production 
period, suppliers, buyers,

Á Geolocation,
Á Freedom from deforestation

and
Á Compliance with national 

legal regulations



Open

Requirements analysis
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Value Stream Mapping (excerpt)

505 24Identifiedprocess
steps

Core companies in the 
supply chain

Surveys & interviews with 
users in country of origin



Open

On-Site Visit Coffee Cooperative Valle Ubiriki

11

http://www.youtube.com/watch?v=8QV4jOR9kjU
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Overview
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ForestGuardwithin the Supply Chain

Carrier RetailerFarmer RoasterStorageCooperative

Land registry

Geolocation 
data

Proof of Freedom 
from Deforestation

EU Information System / TRACES

Å Splitting & Merging of
batches

Å Verification Management
Å ProcessTracking & 

Traceability
Å Producer & Harvest 

Management

ForestGuard provides
data basisfor:

Risk Assessment Risk Mitigation

Reporting and documentationCertificatesProductdescription ...

ForestGuard
Features

Input (providedby third parties)

Authorities

Receives
Reference
number

Import declaration

Importer

SubmitDue 
Diligence 
Statement

Uses
Data

Customs
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Supply Chain

Explanation

Use case: Multi-stage, cross-border 
supply chain, e.g. from the 

agricultural or food sector.
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Connectivity

Explanation

ForestGuardenables end-to -end 
digital connectivity between the 
actors in the supply chain.

The various stakeholders, from the 
producer in the country of origin
to the retailer in the importing 
country, can feed in , read out ,
update and download master and
process data .

Slide14
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Service Providers

Explanation

ForestGuard can alsoreceive additional 
information that originates from service 
providers . This can be information that 
refers to specific master data, such asproof 
of deforestation -free status or satellite 
images that refer to a specific piece of land.

However, it can also include information 
that relates to specific actors, such as 
Fairtrade certificates for a specific 
producer. Once information has been 
added, it is permanently linked to the 
associated data objects.

Regardless of whether it is master data or 
information on process steps/events, it only 
has to be entered once and can be 
viewed even if products are processed in 
several stages or mixed along the value 
chain.
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EUDR Due Diligence Statement

Explanation

In the context of the EUDR, ForestGuard
offers supply chain participants based in the 
EU the possibility to use information for 
their own risk assessment or due diligence 
statements. 

For this purpose, the ForestGuard data 
model has already been tailored to the 
format required for the EU information 
system for EUDR due diligence 
declarations in order to avoid any 
adaptation effort. 

The reference numbers of the due 
diligence statements that are returned by 
the EU information system can be linked 
back to the corresponding data record 
in ForestGuard and forwarded along the 
supply chain .

Slide16
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Full Flexibility

Explanation

Especially in international agricultural supply 
chains, the level of digitalization often varies 
considerably. 

On the one hand, there is manual or paper-
based information handling, while 
elsewhere several different digital systems 
are sometimes used in parallel. For this 
reason, ForestGuard has interfaces that 
allow both manual and automated 
input , retrieval and export of 
information . 

Access is only possible for those actors 
in the supply chain who are actually 
involved in the process . This is ensured by 
targeted authentication .

Slide17
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The key featuresof

RecordMasterData:
Plots, Farmers, Companies, 

Geocoordinates

Tracking& Visualization:
acrossall stages

Upload Proofs: 
Freedom from

Deforestation, Ownership, 
Certificates(e. g. Fairtrade), 

Test Reports

Update Processinfo: 
Harvest amountand origin, 
date, Splitting & Merging, 
Shipping, ProcessSteps

Export Function:
for documentationand 

further use

Slide18
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The key features of

RecordMaster Data:
Plots, Farmers, Companies, 

Geocoordinates

Collectdata at source 
(countryof origin)

Cooperativecanmanage &
representfarmer accounts



OpenSlide20

The key features of

RecordMasterData:
Plots, Farmers, Companies, 

Geocoordinates

Upload Proofs: 
Freedom from

Deforestation, Ownership, 
Certificates(e. g. Fairtrade), 

Test Reports

Existingdocumentsstored
and retrieved from system

that areattachedto
relevant data object (field, 

farmer, processstep)
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The key features of

Upload Proofs: 
Freedom from

Deforestation, Ownership, 
Certificates(e. g. Fairtrade), 

Test Reports

Update Processinfo: 
Harvest amountand origin, 
date, Splitting & Merging, 
Shipping, ProcessSteps

Harvest information is
entered into the system

Multiple harvestsor
batchesare mixed

Anotherprocessstep is
documented
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The key features of

Tracking& Visualization
acrossall stages

A missingproof is
detected
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The key features of

Tracking& Visualization
acrossall stages

A missingproof is
detected

Tracing missingproofs to
individual plot of land
Tracing from batchto

field
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The key features of

Tracking& Visualization
acrossall stages

A missingproof is
detected

Tracing missingproofs to
individual plot of land

Upload of missingproofs
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The key features of

Tracking& Visualization
acrossall stages

All expectedproofs
are present

Traceabilitytree turns green
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Export Function:
for documentationand 

further use
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The key features of

TransportPeeling

Wet Processing

Wet Processing

Wet Processing
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Export Function:
for documentationand 

further use
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The key features of

Download in machine-
readableformat
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The key featuresof

Tracking& Visualization:
acrossall stages
Export Function:

for documentationand 
further use

TransportPeeling

Wet Processing

Wet Processing

Wet Processing
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Wet Processing

Transport to Cooperative

Wet ProcessingTransport to Cooperative

Wet Processing

Transport to Cooperative

Cleaning and Sorting

Quality Control

Quality Control

Transport to Exporter Transport to EU

Transport to Wholesaler Transport to Roaster

Roasting

Grinding

Filling and Packaging

Storage

Storage

Storage

GrindingTransport to Wholesaler Transport to Roaster
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ProcessStep

Batch Evidenceexists
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Software architecture
Real-world assettokenization and NFT hierarchy

Parcel NFT

Harvest lot NFT

...

In ForestGuard, EUDR-relevant information
packagesare tokenized, paving the way for fully

reliablerelationshipsystemsin supplychains.

NFT Folder
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Technical details
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Attributes and download

Multi -user system

Private Ethereum blockchain using Hyperledger Besu

ForestGuard and NFT portfolio : tokenize batchesand PlotOfLands

using the "Token" smart contract

Open source license: Apache License 2.0 (FG + NFT Folder)

https://github.com/fraunhofer-iml/forestguard 

Download, installation & implementation :

Á Download: No GitHub account requiredƉsimplycopy the
repository

Á Installation: Git, Docker, Node.js

https://github.com/fraunhofer-iml/forestguard
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Adaptation

ForestGuardcan also be applied

Á For the expansion to other countries of origin

Á For the transfer to other EUDR products (cocoa, wood, soy, etc.)

Á For the expansion to non -EUDR supply chains

Á As a blueprint for further regulations (e.g., EU CSDDD or DE-LkSG, CBAM, 

etc.)

Combination

As a secure data huband reliable source of truth,

Á ForestGuardcan be combined with AI-tools to verify freedom from 

deforestation or perform plausibility checks

Á ForestGuardcan help to automate supply chain processes , e. g. invoicing, 

or risk-based checks

Long-term impact

ForestGuard is acatalyst for sustainable supply chains and sustainable 

finance

Á Leverage the transparency created by the EUDR and pursue multiple 

supply chain financing approaches: 

Á 1 | Deep-tier supply chain finance for short-term pre-financing and liquidity 

for farmers

Á 2 | Trade-based impact finance to support exports of capital goods with a 

positive ESG impact


