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Disclaimer

The information contained in this publication is general in nature. You must not rely on any information contained in this
publication without appropriate professional, scientific and technical advice relevant to your circumstances. While
reasonable care has been taken in preparing this publication to ensure that information is true and correct, Food Agility
CRC Limited gives no assurance as to the accuracy or completeness of any information or its fitness for any particular
purpose. Food Agility CRC Limited (and its employees, consultants, contributed staff and students), the authors or
contributors expressly disclaim, to the maximum extent permitted by law, all responsibility and liability to any person,
arising directly or indirectly from any act or omission, or for any consequences of any such act or omission, made in
reliance on the contents of this publication, whether or not caused by any negligence on the part of Food Agility CRC
Limited (and its employees, consultants, contributed staff and students), the authors or contributors. Mention of a
specific product or service provided by the commercial partners in the delivery of this project does not constitute an
endorsement.

This publication is copyright. Apart from any use as permitted under the Copyright Act 1968, all other rights are
reserved. However, wide dissemination is encouraged as set out in Creative Commons Attribution-Non-commercial 4.0
International (CC BY-NC 4.0). Requests and enquiries concerning reproduction and rights should be addressed to the
Food Agility CRC Communications Team at hello@foodagility.com.
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Executive Summary

AgTrace Australia (AgTrace) is an initiative that demonstrates how data-enabled traceability
strengthens competitiveness of Australia’s agrifood industry.

Led by Food Agility, AgTrace responds to a rapidly changing global environment where non-tariff
measures (NTM), Environmental, Social, and Governance (ESG) requirements, and market access
requires verifiable, interoperable, and trustworthy product information.

This summary report encapsulates work completed between 2023-2025, during which Food
Agility was supported by the Department of Agriculture, Fisheries and Forestry (DAFF). In that
period, AgTrace demonstrated the 'art of the possible’ in applying digital product passports (DPP)
containing verifiable credentials (VC) in three export scenario proofs of concept (POC): Red Meat
to the EU, Cherries to China, and Canola to the US.

A crowning achievement of AgTrace is the creation of the Australian Agriculture Traceability
Protocol (AATP). It is a world-first, sector specific extension of the United Nations Transparency

Protocol (UNTP) and provides the framework pertaining to the use of DPPs in the context of
agricultural products into markets both domestic and international. Prior to AgTrace, no
agriculture specific extension of the UNTP existed and developing the AATP became a critical
enabler to ensure the success of each POC and to guide future developments of our national

traceability capability.

The AATP provides a common, interoperable framework for how agricultural data can be
captured, verified, shared, and reused across supply chains. It is designed to be scalable,
decentralised, and technology agnostic, giving farmers and supply chain actors control of their
data while meeting emerging regulatory and market demands.

THE NEED FOR ENHANCED TRACEABILITY

World Trade Organisation (WTO) data from
the last decade shows the number of global
NTMs increased by an average six per cent
per year, proving the need for evidence of
sustainability, legality, and provenance.
Environmental concerns are another major
driver, with agriculture and land-use change
contributing an estimated 25-30 per cent of
global CO, emissions. Social responsibility,
labour standards, and governance
expectations are also shaping consumer and
investor behaviour.

Australia’s traceability systems are
fragmented, inconsistent across commodities,
and often reliant on centralised databases
that are difficult to scale. Most national or
state-run traceability systems are created to
serve biosecurity needs or to meet sovereign
regulatory undertakings with export markets.
Commercial traceability systems exist, but

these are generally closed systems running on
proprietary platforms. As such, current
arrangements are not adaptable or responsive
and rely on centralised ‘systems’, often include
data of variable quality, do not empower data
owners (i.e. farmers) and do not easily evolve.
One perspective is that these limitations can
be considered as posing risks to market
access, regulatory compliance, and the ability
to demonstrate ESG performance. Another
perspective, given the increasing reporting
burden of NTMs and consumer expectations,
is that the current processes miss a significant
opportunity to support farmers in a way that
eliminates or minimises the duplication of data
inputs or reporting.

AgTrace positions the AATP as a future ready
response to these pressures, enabling
Australia to maintain premium market access
and meet emerging global expectations.
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Australian Agriculture
Traceability Protocol

The AATP provides a consistent, interoperable method for attaching verified data to agricultural
products. It builds on the UNTP and adapts it for agricultural contexts, ensuring compatibility
with global standards while addressing sector-specific needs such as land identity, animal
movement, crop provenance, and ESG.

Key design principles include decentralisation, interoperability, verification, scalability and
technology agnosticism. The AATP is a significantly different paradigm to existing traceability
models, enabling any claim about any product to be digitally attached if the product has a unique
digital identifier. That identifier can be anything from an NLIS ear tag on a steer, a reference
number on a chaser bin during grape harvest, a consignment nhumber accompanying a truck load
of grain, through to a QR code on box of fresh produce.

The technical components of the AATP are Digital Product Passports, Decentralised Identifiers
(DID), VCs, Trust Anchors and interoperability frameworks such as GS1, EPCIS, and the UNTP.

DECENTRALISED IDENTIFIER

This is a type of digital identifier that allows an entity, such as a farm business,
property, organisation, device, or product to have a secure, verifiable, and self-
controlled digital identity without relying on a central authority.

VERIFIED CREDENTIAL

A VC is a piece of information issued by a trusted party, digitally signed so it

can't be altered, is held by the entity it relates to (e.g., a farmer, packhouse, or
exporter), is presented to others when needed and has been cryptographically
verified without calling a central database. A VC stands on its own.

TRUST ANCHOR

A trust anchor is the starting point in a chain of trust; a highly reliable,
independently verifiable source of truth that other digital credentials can build
upon. Once you have an anchor, you can attach other VCs to it with confidence.

"t © © O OO

.
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What is a Digital
Product Passport?

DPPs have the potential to transform Australian agriculture from fragmented, paper-based
traceability to a verified, interoperable, data-driven system.

By acting as the container, carrier, and connector for the information supply chains need, DPPs
help producers prove provenance, sustainability, and compliance. A DPP will point to data,
organise data, and carry VCs, but it will not act as a transport mechanism or a central database in
which to move data around. A DPP contains VCs issued by trusted parties. It organises identifiers
(DIDs, GLNSs, GTINs, PICs), and travels with the product as a portable digital record. This enables
downstream actors to request or verify data; however, it is not the data pipeline itself.

Data ‘movement’ in the context of DPPs only refers to data moving through Digital Traceability
Events (DTEs), APIs between agtech systems, VC issuance and presentation flows, DIDs, and
trust anchors (e.g. land titles, ABN register).

This matters because this is what gives scalability, data ownership and privacy, interoperability,
trust, and flexibility within existing systems. It also replaces the need to build a single national
traceability database.

WHAT A DPP DOES WHAT A DPP DOESN'T DO
@ Eoints tq and organises product O Siie aupHlaEl dhie
information

({ j Links verifiable credentials as O Act as a transport mechanism or

expressed at the point of ‘service’ synchronise data across platforms

(«: | Enables secure, decentralised data O Replace existing farm or business
sharing software

6 | Digital Product Passports



|Aglrace

Australia

The Burning
Question

Does the AATP, and do DPPs, work with
Blockchain, and vice-versa?

Yes! The AATP works with blockchain, but not because it requires it. It works because the AATP is
deliberately designed to be technology agnostic, meaning it can operate on blockchain, traditional
databases, hybrid systems, or decentralised identity networks. Conversely, blockchain networks
can interoperate with AATP-compliant systems as long as they follow the UNTP/AATP data
models. The AATP'’s core requirement is verifiable, portable, interoperable data. It is not storage
technology. This flexibility makes the AATP scalable across industries and agtech providers.

v

Q

QENQ)

Q)

Five practical ways
blockchain can be
integrated with the
AATP

Supporting credential issuance

Decentralised registries for trust
anchors

DPP storage or indexing

Event logging, such as immutable
CTE/DTE records

Smart contracts for automated
compliance checks

7 | Digital Product Passports
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Case Studies

AgTrace Australia delivered numerous POCs designed to demonstrate the AATP in real-world
export scenarios for the red meat, horticulture and grains export markets.

The selection of each scenario was an exercise in balance. The team consulted with industry to
identify hypothetical scenarios that not only illustrate key elements of the DPP in action, and to
inform the ongoing design of the AATP, but also to bring to light any critical dependencies such
as the notion of VCs, the reliance upon unbroken traceability - or chain of evidence - and the
carriers of burden in any such process. Moreover, the team were adamant AgTrace would be
more than just an academic exercise, as such the POCs were framed around real market access
challenges, the more acute and time critical the better. The deliberate benefit of taking this risk
was proven upon the completion of the red meat POC. DAFF and the industry collaborators
subsequently requested a fully resourced dress rehearsal involving consignments active in the
supply chain. The flip-side of this approach was that the AgTrace team had to work very hard to
ensure that participant focus was solely upon the aims of the POCs; namely to demonstrate the
‘art of the possible’ in data-enabled market access, rather than a notion that it was actually trying

to solve a particular challenge for industry.
A [
A A
®

Understanding ¢
benefit vs cost

Every POC included a comprehensive benefit-
cost analysis (BCA). The BCA applied the
guidelines of the Commonwealth of Australia’s
2023 “Cost Benefit Analysis; Guidance Note."
The model used a 10-year projection period
and a discount rate of 7%.

The BCA drew on a diverse range of data
sources, including desktop reviews, interviews
with farmers and industry stakeholders,

project partner feedback, expert workshops,
and findings from the POCs. Costs and
benefits were monetised where possible.
Where quantification was not feasible,
qualitative analysis captured important
intangible impacts such as improvements in
trust, data sovereignty, system interoperability
and supply chain resilience.

8 | Case Studies
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RED MEAT

EUDR COMPLIANCE
P10-11

CHERRIES

COLD CHAIN
INTEGRITY
P12-13

CANOLA

BIOFUEL MARKET
P14-15
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The ‘rules’ established for this POC were
based on the proposed EU Deforestation
Regulation (EUDR).

Published in the Official Journal of the
European Union in June 2023, the EUDR is
designed to ensure certain products entering
the EU market do not contribute to
deforestation or forest degradation anywhere
in the world. Of the seven prescribed
commodities, cattle are defined as red meat
production and co-products such as leather.
Furthermore, a retrospective assessment
component is included in the POC as the
EUDR specifies that those products must not

Key features demonstrated

Q

assessment platform

Q

Generating land-use compliance VCs

Q

Generating DPPs for beef and hides, linked to

QX

Generating single location attributes and testi
into the EU (TRACES) platform

Q

Partners

o . SIMON
),foodagllltg a EIII%EL%U%AL CONSULTING
c:bglabé@ @

Australian Government

" Department of Agriculture,
Fisheries and Forestry

DO~ Trust
O Provenance

originate from land that was deforested or
degraded after 30 December 2020. In addition
to being deforestation-free, imported products
must comply with relevant country of origin
legislation and be covered by a due diligence
statement (DDS) signed by the EU importer.
While initially set for implementation on 31
December 2024, the EUDR implementation
was extended until 31 December 2026.

This red meat POC simulated a full supply
chain from farm to export, integrating
geolocation data, land-use assessments, and
DPPs.

Identifying contributing producers to a red meat consignment and onboarding them to a land

Undertaking a per-farm deforestation risk assessment (geospatial analysis)

VCs

Testing data interoperability between supply chain actors

ng data conformity for importer submission

O F:nfl\lnasl“?lzte N oEED]
?rog OO @ Al TOPPER
"
- McCabe
1 o AgCo.
Australia GOSOUrce
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Export beef consignments

Grass-fed Grain-fed
Consignment Consignment
# producer properties assessed 50 9
Deforestation assessment L rie s Lamial-
outcome selected
# properties required to fill test 5 2
consignment
Exported by Air freight Air freight
Consignment size 1,300 kg 1,300 kg
Date Shipped 20 Nov 2024 7 Dec 2024

Product identifiers can be

5 |AgTrace
scanned to verify a DPP, —————————
confirming the credential oo 1 |

‘Wonderful Wagyu

has not been tampered with
or revoked (Fig 2).

This can link to product
information, a deforestation
credential, or traceability
information, as circled in red
(Fig 4). O SR

Fig 2. DPP generated in
existing farm software

Outcome

The analysis compared a digital solution
using the AATP and a traditional, paper-
based compliance model.

Under the AATP-enabled approach, beef
supply chain participants digitised and verified
ESG credentials, including National Vendor
Declarations, EUCAS and LPA certifications.
This digital transformation reduced
administrative time, improved data accuracy,
and enhanced the ability to demonstrate
compliance with EU regulators. While initial
sector-wide costs would be high, totalling over

Australia

Fig 1. A satellite image-based EU deforestation
assessment for Australian farms

|Aglrace

Fig 3. DPP for meat Fig 4. product details
and links

$8 million across producers, feedlots, and
processors, the long-term efficiency gains and
sustained market access resulted in a net
positive outcome. The economic modelling
indicated that while the manual method
delivered a slightly higher net present value
(NPV) for a single credential use case, the
AATP solution became more cost-effective
when additional ESG credentials were added.
Modelling indicated that for three or more ESG
credentials, the AATP architecture
demonstrated superior scalability.

11 | Case Studies



When exported to China, Australian cherries
must adherence to a biosecurity protocol
involving accredited orchards and
packhouses, pest-free area certification, or
approved cold treatment/fumigation, and
mandatory registration.

Growers, packhouses, fumigation providers,
and freight forwarders were all involved in this
POC. Orchard managers input a variety of
orchard data onto the Tree-to-Me app along
with the DAFF orchard accreditation and
Organics credentials which is linked to the

Key features demonstrated

Orchard DPP. After harvest and subsequent
processing of the cherries through the
packhouse, a packhouse DPP featuring the
required protocols was generated by
FreshChain, along with the Source Certain
program participation credential. Following
further processing and treatment through the
fumigation or freight forwarding facility,
another DPP was generated by FreshChain
including the packhouse data, phytosanitary
data, consignment and transport data and the
Health Certificate credential.

Multiple apps and platforms (including blockchain) from multiple agtech providers

interacting with AATP-compliant DPPs

Digital capture of critical tracking events

Interaction with regulatory certification and organics registration

Interaction with a geo-fingerprinting ‘Site Provenance’ technology via a generated VC

Generating VCs attesting to cold-chain compliance

VCs being discoverable through a QR code directing the users through a link resolver

Partners

h SIMON
WINTER
AGRICULTURAL CONSULTING

AGRICULTURE ! l!:ORIA

)/ foodagility

Australian Government

Department of Agriculture,
Fisheries and Forestry

e Australian
ﬁ 5 O Farm Institute
¥« FreshChain “3
o FIES Cha GoSource OO
SourceCertain 00 Prost ance
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Transpart 1o
4 Packhouse in
firs

Or¢hard DPP
Bin 1D

Grower's details
Orchard Details
Block Details

Source Certain program
participatian centification
(statement of conerage)
oo
Source Certain verification
certification credential

Fig 5. Cherry supply chain and data flow scenario

Statement
of Coverage

Tris VAatemmst of tiverage Confirms

CLIENT ID - SFECIFIC SITE
Ve ey 440 3 it b e LD et By
P o8 5 G T, pevean e, Tha pastpsis o U
ErEgTe BN ehable e v alion of Foe el

CLIENT

SITES {SPECIFIC BLOCKS |
PRODUCT A0 VARIETY/SPECIES
il Demiver 2024

Company;

SourceCertain

Fig 6. A Statement of Coverage VC issued by
SourceCertain

Outcome

The average cherry grower, producing
approximately 43 tonnes of fruit annually,
was used as the model unit.

With the AATP, these growers could digitise
and link VCs to their exports, providing greater
transparency to trading partners and
mitigating risks such as food fraud. China, a
critical and high-risk market for Australian
horticulture, has experienced counterfeit
incidents in the past. The ability to
authenticate origin, temperature control, and
certification data via the AATP provided a
compelling case for enhancing brand trust

# AGTRACE DIGITAL PRODUGT
PASSPORT

NUTRITION & HEALTH

Fig 7. Demonstrator product DPP

Australia

FUMIGATION f FREIGHT FORWARDING

Packhouse DPP

Orchard DPF Dats
Carton & Palleq 103
Consignment ID
VAFF Packhouse
ccreditation Credenitial
Gource Certain Credentlal

Fumigation/Freight Farwarding
oPP

Packhouse DPP Data
PrytoLaniany Conikoate

Airweary Bl

Pallet to consignment correlation

Cors ﬁmtﬂ: I

k. 4
Transport export
containers 1o

AIRPORT TERMIMAL

Export to
China

Aglrace
it ';", 4

Certification
ACOS

HARVEST INFORMATION

Farm Type
organic

SUSTAINABILITY AND CERTIFICATIONS

Farm Website
https://www.cantrillorganics.c

Biodivarsity
none

Waste Management
reduction

Fig 8. Example ACOS Certification VC

and product integrity. Despite the high initial
costs, largely attributable to sensor
technology and dashboard subscriptions, the
modelling showed that even a modest 3.2 per
cent price premium would result in a positive
NPV. At a 10 per cent premium, the benefits
more than doubled the costs, with a benefit-
cost ratio (BCR) approaching three. The cherry
case highlighted how AATP could compound
value over time, with marginal costs for each
additional credential decreasing, while
cumulative benefits increased.
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Australian canola seeds are recognised by
the US EPA as a feedstock for advanced
biofuel production. This means canola oil is
eligible for Renewable Identification Numbers
(RINs), which are essential for trade in
renewable energy in the US.

While canola seed exports do not require a
RIN, biofuel producers will require input
feedstocks to include evidence of compliance
with the emissions reduction threshold.

The granting of a RIN is also dependent upon
the biofuel feedstock meeting the EPA
definition of renewable biomass. For crops,
the requirement is that the planted crops and
crop residue harvested is from existing
agricultural land cleared or cultivated, non-
forested and either actively managed or
fallow, prior to 19 December 2007.

Key features demonstrated

This POC explored farm level assessment and
consignment traceability as they relate to the
alternative renewable biomass tracking
requirement, noting that a whole-of-country
aggregate compliance approach would require
government-to-government engagement.

It also demonstrated the ‘art of the possible’ in
meeting emerging market requirements.
Additionally, the Australian government has
announced it is expanding the Guarantee of
Origin (GO) scheme to track and verify
emissions from the production of low carbon
liquid fuels (LCLFs). This is considered a key
building block to the uptake of LCLFs in
Australia. An additional assessment of the
emissions profile of a canola consignment
was conducted, with the goal to link that data
to the consignment through the supply chain.

@ AATP applied to gain consignments, proving practical application in tracing bulk

commodities

@ Demonstrated issuance, linking and discovery of VCs, such as land management

compliance and GO

@ Enabled credential linked traceability from farm-to-export using interoperable identifier

schemas and DPPS

@ Supported exporters and importers in meeting US EPA and EU ISCC requirements

Partners

e b SIMON
)(fOOdagllltg " E’!EEEU%&L CONSULTING

Australian Government

Department of Agriculture,
Fisheries and Forestry

cibSlabs )

-ﬂgg‘? DN Trust ~ McCabe
Schilling & Co O Provenance: N
@ GrainCorp Q i 45
DATA
o O FARMING
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- N -
Data Farming Yield Verification

i x
Detorestation Verification

Fig 9. Multiple VCs associated with the demonstration grain export scenario
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Guarantee of Land Emissions Wield o
Reglstration Origin  Management Profile Validity Digital Wallet
i 4 1
1 ;
S S US EPA Deforestation
1 Praal of deforestation free status, issued by CIBD
'd labs
Harvest / 2
oducers i = E u e 8 ot @ whimanzs
@ Custody
\_ — Guarantee of Origin
? Evidance of land ownership of right 1o operate.

I/— H H -\ B, Land Tres, Viciein ® 20may 2025

GrainCorp Receive / Verify fp=======-=-- Aggregate - = - fesures- - - == Emissions Profile
@ : Emissions agssessment for 24725 harvest seasson,
f— i
- j S, acMecaicumor (D) 20 May 2025
A
e ' Y Responsible Chemical Use
. Evidence of responsible chemical use
Process to
Importer Import / Verifies p==========4 """ "7 kescscccc--o Issue RIN(s)
Biofuels 2 chemcert  (T) 20May 2025 +

Fig 10. Flow of VCs through the Canola supply chain scenario

Outcome

Five key VCs were created for this project:
batch/lot traceability, land management,
emissions profile, yield verification, and GO.
These were applied to 50 per cent of exported
canola and assumed 70 per cent grower
adoption. The BCA demonstrated that even a

1 per cent price premium delivered substantial
gains, with a 10-year NPV of $90m. At a 10 per
cent premium, the benefits exceeded

Fig 11. DPP associated with the test consignment

$1.97bn. The POC illustrated the scalability of
the AATP at an industry-wide level. As more
credentials and markets were added, the per-
grower costs under the AATP grew slowly in
comparison to centralised systems.
Additionally, regulatory and operational
efficiencies, estimated at $3.8m per year,
would be further strengthened if applied to all
Australian canola production - making the
case for broad adoption in the grains sector.
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Conclusion

Through each of these POCs, underpinned by the world-first agriculture extension of the UNTP,
AgTrace demonstrated that Australia can lead globally in agricultural traceability by adopting
decentralised, interoperable, and verifiable data systems.

The AATP provides a scalable, future-ready framework that can meet emerging ESG and market
access requirements while empowering farmers as data owners.

Sector-wide implementation of AATP requires upfront investment in systems, training, and
governance, but delivers substantial long-term benefits, including improved market access,
reduced regulatory burden, greater efficiency, and a scalable foundation for verified ESG and
provenance data.

The AATP

WORKS WITH FRAGMENTED SYSTEMS

The AATP and DPPs are mission-critical for emerging market requirements as
they can work with current systems that are inconsistent and fragmented.

RELIES UPON VERIFICATION

Verification represents a major shift from current practices and ESG
requirements are emerging but inconsistent

IMPLEMENTATION GUIDANCE

Agtech and software providers and data custodians can implement the AATP
quickly once requirements are clear

Long term benefit vs short term cost

The POCs conducted across beef, cherry, and These findings highlight the viability of the

canola supply chains consistently AATP as a cost-effective solution for
demonstrated that the AATP can deliver traceability, particularly when used across
positive economic returns with only modest multiple credentials or market pathways. As
market premiums. additional credentials are added, the per-unit
In all three scenarios a small uplift in product cost of compliance decreases, making the
value, typically between one and three per AATP progressively advantageous relative to
cent, was sufficient to achieve a positive Net traditional or centralised systems.

Present Value (NPV) and a Benefit-Cost Ratio
greater than one.

16 | Conclusion
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Recommendations

For the full potential of the AATP to be
realised, for the benefit of Australian
agriculture, Food Agility has identified
the following five key enablers

Next steps

Support for extension and adoption programs
Establishment of foundational VCs
Development of governance structures
Regulatory sandbox testing

Long-term institutional home for the AATP

What you might like to examine

How Food Agility can assist

Digital Solution & Implementation Costs
Includes software upgrades, integration, and
initial credential issuance.

A suite of materials to help agtech providers,
developers, and industry participants adopt
the AATP, including:

e AATP website landing page
AATP explainer video
GitHub community

Training, Onboarding & Change
Management

AATP introduces new concepts (VCs, DIDs,
trust anchors) requiring education and
support.

e Producers, packhouses/processors,
exporters, supply chains and agtech
providers need targeted training

e Extension and adoption programs are
essential

Early Compliance & Transaction Costs
Initial credential creation and verification add
short-term overhead

e Timetoissue VCs

e Additional verification steps

o Workflow adjustment

e Work on the shortest route to
introduction and roll-out of AATP
compatibility for existing and planned
systems including supporting sector
committments to sustainability and other
frameworks

Establishing and maintaining the AATP
governance model requires:

e Secretariat support

e Standards maintenance

e Trust anchor management

¢ Ongoing stakeholder engagement

A well designed and managed governance
structure is essential to the future success of
the AATP.
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