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Abstract: Australian grain industry is a significant to Australian economic, characterized by high production
capacity, large scale, crop diversification, efficient supply chains and focus on quality and safety, but it is

currently and continuously seeking to modernize. The Australian grains industry’s positive reputation is
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supported by arange of industry codes, standards and environmental, social and governance (ESG) concerns,
facilitated by the Grain Trade Australia (GTA) led industry self-regulated framework. This article provides an

overview of the Australian grain industry supply chain, including its characteristics, advantages, and key

measures that uphold its reputation. It elaborates on the role of integrating digital and innovative technologies

into the supply chain to enhance tranceparency, covering the importance and applications of such

technologies, as well as challenges such as complex data governance, technological fragmentation, and

commercial and logistical barriers. The article outlines strategies to address these challenges and analyzes

opportunities for supply chain modernization in improving efficiency, ensuring safety, and advancing

sustainable development, while offering insights into future prospects. The aim is to provide a reference for

ensuring the efficient and sustainable development of the Australian food industry supply chain, and further

maintain the global competitiveness of the Australian food industry.

Key words: Australian grain industry; supply chain; digital and innovative technologies; measures
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Australian Grain Industry
- Safe, Secure, Reliable, Sustainable
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Fig.3 Australian grain industry ESG framework
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Abstract: Australian grain industry is significant to its economic development, characterized by high
production capacity, large scale, crop diversification, efficient supply chains and focus on quality and safety,
but it is currently under pressure to modernize. The Australian grains industry's positive reputation is dueto a
range of industry codes, standards and environmental, social and governance (ESG) concerns, with the Grain
Trade Association of Australia (GTA) playing akey role. This article provides an overview of the Australian
grain industry supply chain, including its characteristics, advantages, and key measures to uphold its
reputation. It elaborates on the role of integrating digital and innovative technologies into the supply chain to
enhance traceability, covering the importance and applications of such technologies, as well as challenges
such as complex data governance, technological fragmentation, commercial and logistical barriers, and
public trust issues. The article outlines strategies to address these challenges and analyzes opportunities for
supply chain modernization in improving efficiency, ensuring safety, and advancing sustainable devel opment,
while offering insights into future prospects. The aim is to provide a reference for ensuring the efficient and
sustainable development of the Australian food industry supply chain, and further maintain the global

competitiveness of the Australian food industry.
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Australia’s grain (grain refers to cereals,
oilseeds and pulse but excludes rice) industry is a
major contributor to the Australian economy, with
production of over 50 million tonnes annually and
reaching 70.8 million tonnes in 2022/23. With
typically over 70% of production exported, the
sector is a large earner of export revenue. The
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Australian grain industry reached a record annual
value of production in 2022/23 forecast (excluding
rice) of $AUD3L billion at the farm gate and
$AUD29.7 billion of exports making it the highest
value industry in the Australian agriculture sector,
contributing more than 33% of Australia’s agricultural
gross value of production annually ™.

Australian grain production has demonstrated
strong growth over a number of decades and is
characterised by a strong production capacity, highly
efficient production sector and supply chain, and a
strong commitment to safety and quality. However
as the global trade landscape evolves, supply chains,
including the Australian grain industry, face
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increasing pressure to modernise. This modernisation
is driven by advancements in technology, the growing
importance of sustainability, and the demand for
food safety and food security in global markets.
This article provides an overview of how the
Australian grain supply chain operates, highlighting
the opportunity for digital and innovative technologies
and modernisation of supply chain practices to support
efficiency, safety and sustainability outcomes. The
article delves into how digitalisation and innovation
are reshaping the supply chain to ensure efficiency,
sustainability, and global competitiveness.

1 THE AUSTRALIAN GRAIN INDUSTRY
SUPPLY CHAIN: A SNAPSHOT
1.1 The Characteristics of Australia’s Grain
Industry

The Australian grains industry is market oriented

and internationally competitive, with a reputation for
safe, quality grain supported by a reliable supply
chain with multiple players competing to buy and
sell grain for domestic and export markets and
encompassing a vast network of on and off-farm
storage, rail and road freight paths, and ports.

The Australian grains industry operates in a
rapidly changing technical and marketing environment.
The industry is globally recognised for its efficiency,
with strong safety and quality credentials. It’s close
proximity to expanding markets, makes the Australian
grainsindustry well placed to realise market growth
opportunities over the coming decades.

Australia’s grains industry is underpinned by a
robust self-regulatory framework. Grain Trade
Australia (GTA) plays a pivotal role in maintaining
industry standards, facilitating trade, industry
stewardship and capability. Refer Figure 1.

GTA Core Task — Facilitation of Trade
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Grain Trading
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1
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Industry driven and managed
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Fig.1 Australian grain industry’s self-regulatory framework

Australian grain growers are recognised for
seeking out and adopting new technology and an
appetite for change. Science and technological
innovation is progressing at a rapid pace. The
global demand for affordable, safe, sustainably
produced food, feed and energy underpins the long-
term opportunity for the Australian grains industry.

The grain industry, and its ancillary suppliers
and service providers, are substantial employers in
urban and regional areas from the farm gate through
to end point consumption. The growth prospects for
the industry are strong, given increased domestic
demand and strong economic and demographic growth
in the Asia, where wheat imports have doubled since
2000. The industry is well placed to build on its
efficient production, reputation for safe and quality
food, and proximity to fast growing markets.

1.2 TheAdvantagesof Australia’s Grain Industry
The Australian grain industry has advantages

due to a number of factorsincluding:
(1) Efficiency and scae-grain-Australian growers
are innovative, efficient and embrace new
practices, tools and technologies which has seen,
and continues to see, farming practices evolve
and adapt to challenges. Despite farming in one
of the world’s driest and most variable climates,
water-use efficiency and yield of Australia's
magjor crops continues to improve. The
Australian grain industry is characterised by
increasing production per millimetre of rainfall
achieving world leading performance through
utilising advanced farming techniques,
continually improving genetics and adoption of
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technology.

(2) Diverse crop production-Australia produces a
range of grain, oilseed and pulse crops (refer
Figure 2). Volumes of major crops grown in
Australiain 2024/25 were:

wheat 28.4 million tonnes

barley 11.6 million tonnes

canola 6.1 million tonnes

sorghum 2.1 million tonnes

In 2022-23, grain exports reached nearly
55 million tonnes, contributing over $32 billion

Australia production

Barley Grain sorghum

Oats

to the economy.

(3) Global reputation for quality and value-
Australia is known for its clean, safe and
high-quality grain, supported by strict quality
assurance standards and sustainable practices.
Australian grain value chain participants work
together to continually manage and improve the
practices and processes to deliver a sustainable
supply of grain to satisfy importing country
regulations, food safety and customer and
contractual requirements.
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Fig.2 Australian grain production®?

1.3 Key Measures to Maintain the Reputation

of the Supply Chain of Australia’s Grain Industry
The Australian grain industry reputation is

underpinned by a number of codes of practice,

industry standards and frameworks and quality
assurance processes. Key Industry driven tools
across the Australian grain supply chain that support
its reputation refer Table 1.

Tablel Theindustry driven toolsto support thereputation of the Australian grain supply chain

‘GROWING
AUSTRALIAN GRAIN

On farm code of practice-Growing Australian Grainfl-which focuses on managing risks, ensuring food
safety and optimising production.
commitment to world's best practice and to supplying reliable grain.

Growing Australian Grain demonstrates the production sectors

The Australian Grain Industry Code of Practicd¥ - grain industry quality assurance programs cover
pre-production, grain production, receival and storage, and outturn and marketing. A key part of the
industry framework that overarches and supports these categories is the Australian Grain Industry
Code of Practice. It describes the quality assurances practices and procedures that the grain industry
uses to ensure Australian grain and grain products meet domestic or export customer requirements.
Australiais the only major grain exporting country to have an industry Code of Practice.

Australian Grain Trading Sandards™ for quality assessment, storage and segregation with grain traded under
commercia contracts supported by GTA Trade Rules & Dispute Resolution processes. Grain trading
standards published by GTA are the foundation for trade used by the Australian industry. Standards
for a range of grain commodities are used to segregate grain in storage based on its quality and
end-use suitability. GTA Trading Standards describe the qualities and characteristics of the various

grades of the grain, oilseeds and pulses and details the common characteristics (such as protein,

moisture and screenings).
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Continued

Environment, Social and Governance (ESG)—an ESG focus across the supply chain recognises the

increasing consumer demand for foods that are safe, sustainable and ethically produced and provides
opportunities for growers to leverage Australia’s clean green reputation. The Australian grain sector is
recognised as an industry that is focussed and has a very positive story on sustainability and strong
credentials on ESG aspects across the value chain. GTA has published Australia’s Grain Supply Chain
and its Environment, Social and Governance (ESG) Credentials'® document which seeks to illustrate
the grain supply chain credentials with respect to food safety, traceability, sustainability, people and
safety, food and nutrition quality and integrity. Refer Figure 3.

Australian Grain Industry
- Safe, Secure, Reliable, Sustainable

Fig.3 Australian grain industry ESG framework

These industry driven tools are supported by
and work with Government inspection including
Government certification process for phytosanitary
requirements-grain for export can only be shipped
from Registered Export Establishments approved
by the Australian Department of Agriculture,
Fisheries & Forestry. The grain is inspected by
government registered Authorised Officers to ensure
it meets the quarantine requirements of the importing
country which may include freedom from particular
pests and diseases.

2 ROLE OF TECHNOLOGY IN THE
GRAIN SUPPLY CHAIN WITH FOCUS
ON DIGITAL TECHNOLOGIES

2.1 Thelmportance of Technology in the Grain
Supply Chain

New and improved technologies are a key
driver of future sustainability and profitability of
Australian agriculture, and important in enabling
the grain industry to continually improve economic
performance and productivity; meet the demands of
food, feed and industrial consumers; and contribute
to positive outcomes for governments, farmers, and
the environment.

However, the industry also recognises the
need for the grain value chain to come together to
enable a dialogue that will support commercial

products, tools and/or processes that result from
innovation to enter the value chain without
disruption to trade. It is important for the grain
value chain to identify and address emerging
regulatory compliance, market access issues and
customer requirements as new technologies seek to
be commercialised.

It is also important for some technologies to be
supported through frameworks that provide stewardship
guidance and certification processes. This is
particularly critical for technologies such as digital
visual assessment of grain that can be used to assess
and quantify grain quality for segregation and sale.

Data-driven agriculture is set to deliver
transformational change across the grains industry.
Digital technologies are being integrated across the
grain supply chain to improve traceability, productivity,
transparency, and efficiency. Digital technologies
including Artificial intelligence (Al) have the
potential to fundamentally transform the way food
is produced, traded and consumed.

2.2 The Application of Digital Technology in
the Grain Supply Chain

These technologies have potential to modernise
the Australian grain supply chain through enhancing
productivity, improving quality management processes
and traceability and fostering trust across the value
chain. Key applications include:

(1) improved systems, processes and capabilities

to ensure food safety and compliance with

regulatory reguirements

(2) support biosecurity preparedness and resilience

(3)application of tools, knowledge and technologies

to optimise farm performance

(4) supply chain technologies to improve logistics,

storage, transportation and marketing of grains.

They also have potential to support market
access and ESG compliance through assisting to
provide transparency, compliance with sustainability
standards and regulatory requirements for market
access, and to build market confidence. For example,
adoption of digital solutions could assist the grain
industry: improve efficiency /effectiveness e.g. visual
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recognition technology, blockchain, etc; meet market
requirements around compliance reporting or
demonstration of verifiable outcomes/claims (e.g.
sustainability, low carbon intensity, etc.); optimise
investments through collecting and enabling access
to aggregated, industry- level data.

2.3 The Challenges Faced by Digital Technology
in the Grain Supply Chain

Despite these potential benefits, integrating

digital technologies into the grain supply chain is
not without challenges. These include:

» Data governance and trust i.e. concerns
around data ownership and control may
hinder collaboration across the supply chain.
A key barrier to adopting digital solutionsin
the agricultural industry, particularly in
relation to farmer data, is the lack of clear
data governance frameworks. Uncertainty
regarding the ownership, usage rights, and
control of data shared across the supply chain
can create hesitation among stakeholders.
Farmers and other contributors to the data
ecosystem are often wary of how their
information might be used, shared, or
monetised without their consent. Building
trust through transparent policies, secure
systems, and equitable data-sharing agreements
is essential for overcoming this hurdle.

* Technical fragmentation i.e. inconsistent
data systems and lack of interoperability
across platforms can create inefficiencies.
The grain industry involves a wide range of
stakeholders each utilising different data
systems and tools. This diversity can lead to
fragmented datasets that can be difficult to
integrate. The lack of interoperability between
platforms and technologies may hinder the
ability to derive actionable insights and
optimise operations. Developing standardised
data protocols and systems will critical,
while also providing flexibility to enable
enhancements and new technologies to be
accessed and integrated into supply chains.
Implementing digital technologies across the
grain supply chain often faces significant
technical hurdles, such as connectivity Issues
(many grain-producing regions in Australia
are in rural and remote areas with limited
access to reliable connectivity), and the
complexity of new technologies which may

require specialised knowledge for implementation
and maintenance can be a barrier for smaller
playersin the industry.

* Commercial and logistical barriers i.e. the
physical transformation and aggregation of
grains at various supply chain stages can
complicate the ability to capture data-driven
insights, and in some cases the cost of
implementing advanced digital solutions can
be prohibitive for smaller farmers or businesses.

* Consumer and stakeholder trust i.e. gaining
grower and consumer trust in new technologies
is essential for widespread adoption. Today’s
consumers are placing increasing demands
on the global food and fibre system.
Consumers want to know where and how
their food is grown, processed, packaged,
and transported. There is a growing desire
from consumers for transparency around
issues such as food safety, health and
wellness, and product discovery.

3 ADDRESSING THE CHALLENGES

The Australian grain industry is confident that
a multi-faceted approach can overcome these
challenges. This approach includes:

(1) Collaborative policy development to establish

clear rules and frameworks for data governance

and interoperability.

(2) Infrastructure investment to expand internet

connectivity and modernising facilities to

support digital technologies.

(3) Capacity building such as training programs

to enhance digital literacy among industry

participants.

(4) Transparent communication to build trust

with consumers and stakeholders by demonstrating

the benefits and security of digital technologies.

By tackling these challenges, the Australian
grain supply chain can fully leverage the potential
of digitalisation to enhance efficiency, sustainability,
and global competitiveness.

There are a range of factors supporting the
momentum to address and change these challenges
including the increasing recognition of the role that
digital agriculture can play in enhancing productivity
and profitability and deliver on-farm and supply
chain benefits. There are aso rapid advancements
occurring in technology to enable efficient data
collection at scale with no practice change.
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The increasing momentum related to sustainability
and stewardship is also driving change as the industry
seeks to better demonstrate its ESG/sustainability
credentials and the ability to meet regulatory and
institutional requirementsin this space.

4 OPPORTUNITIES FOR GROWTH AND
MODE-RNISATION

Austrdia sinvestment in research and devel opment
(R&D) isacritical enabler of modernisation. Industry
stakeholders are leveraging advancements in areas
such as digital imagery for grain assessment and
sustainability.

Alignment between government policies and
industry initiativesis crucial. Collaborative approaches,
such as GTAs Technology Roadmap'” and Grain
Industry Stewardship Framework for New
Technologies'®, emphasise the need for early
engagement with stakeholders, focus on market
issues related to either regulatory compliance or
market requirements, and need for harmonized
trading tools and quality assurance frameworks.

GRAIN INDUSTRY
STEWARDSHIP
FOR NEW TECHNOLOGIES

A iy St a1 e N
hew Framawert.

Fig. 4 GTA’s Technology Roadmap and Grain I ndustry
Stewardship Framework for New Technologies

These industry frameworks not only provide
the pathway for successful supply chain integration
but also importantly assist to build confidence with
industry and customer stakeholders.

The GTA approach in relation to the opportunity
for technology to supplement the subjective human
eements in grain assessment for sale with digita
imagery is a useful case study example. This move
aligns with the broader goas of modernisation and
efficiency, but has a number of inherent challenges in
assessing, approving and integrating emerging digital
imagery grain assessment technologies. To address
these challenges, GTA is facilitating the development
of an industry standard/ procedure for a uniform
system of technology assessment, approval, and
maintenance. This approach will support the creation
of a harmonised framework that ensures product and
data integrity, as well as quality assurance intelligence,

which are key components of a modernized supply
chain. The output of the GTA process will be an
industry standard and/or procedure to enable
Government, industry and commercial companies
to adopt a uniform system for assessing, approving,
and maintai ning emerging technol ogy

5 CONCLUSION: A FORWARD-LOO-
KING PERS-PECTIVE

The Australian grain industry is well- positioned
to capitalise on emerging technologies and global
trends. By addressing challenges, fostering innovation
and prioritising sustainability, the sector can build
on its reputation as a reliable and forward focussed
global supplier. Australia is a reliable supplier of
high-quality grains based on sound industry practices
that provide assured quality with confidence.

The grain industry will continue to embrace
new technologies, and it is important the industry
demonstrates the responsible use of technology in
order to capture and maintain community's trust and
enables ongoing access to innovative technologies.

Australia’s export program continues to grow
with increased export capacity to serve its market.
Digitalisation and other innovative technologies
offer transformative potential, enabling the industry
to meet market demands efficiently, comply with
ESG standards and enhance its global competitiveness.
As the sector continues to evolve, the collaborative
efforts of industry and government will be pivotal
in driving sustainable growth and modernisation.
Building on the industry’s self-regulatory approach
and developing Industry frameworks and quality
assurance practices will ensure that Australia
continues to be safe and reliable source of supply and
efficiently meets market and regulatory requirements.
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