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Australia’s National Science Agency

Continuous 
Assurance

Smart agri-food supply chain of 
the future
Dr Robert Barlow  |  15th February 2023

Growing Australian agriculture though premiums for agrifood exports

Improving market access
Modernised, evidence 

based standards for 
meeting the requirements 
set by importing countries

Verifying credentials
Establishing national 

provenance infrastructure 
to validate where/how 

food was produced

Automating export 
compliance

Digital compliance process 
incorporating remote data 

capture technologies

Trusted Agrifood Exports
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Sensors and technology

Data-sharing

CSIRO Missions
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• Australia has a reputation for providing agri-food products globally that are clean, green 
and wholesome

• Trust in Australian agri-food products is critical 

• Policies, procedures and processes designed to deliver safe and suitable foods
• Legislation, regulations, standards, guidelines, and clients

• Food safety and quality audits
• Internal compliance evaluation – QA/QC

Food safety & quality management

“Buyers often believe that 
auditors are performing a 
full verification of every 
product and process of food 
production” (Doug Powell)

Things can go wrong
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• Supply chains generate and collect substantial volumes of data each day that are currently under-
utilised to assure processes are compliant and safe and suitable products are produced.

• Data is rarely collected on a continuous basis (automated, digital). Often it’s collected manually and 
provides a snapshot of the system’s performance. 

• Datasets are often siloed and are poorly leveraged within the business for continuous improvement 
opportunities.

Current situation

• The permissioned sharing of connected datasets, insights and analytics would enable industry, 
auditors, regulators and credentialing bodies to work together to improve both domestic and export 
market access.

Future state – Continuous Assurance

• Risk mitigation
• Lag indicators shift to lead indicatorsLoss avoidance

• Measure/analyse once and report to manyReducing 
duplication

• Continually assured products
• Brand differentiation, new markets

Premiumisation of 
products
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CA – operational hygiene
• Current

• QC Officer observes 3 x 5 mins/shift
• QC checklist

– PPE & apparel checks
– Hand-washing
– Boot scrub/wash

• Might assess 30/500+ staff

• Future
• AI and camera observes 24/7
• Results for each individual in 20 mins

– Identity
– PPE & apparel
– Hand-washing (all aspects)
– Boot scrub/wash (all aspects)
– Jewellery, watches, unacceptable 

items
– Transit time

• All staff, every shift, every day
• Weekly compliance reported

Continuous Assurance – red meat

Data federation – internal and external sources

Process control modules

Audit modules

Audit 
program 
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Audit 
program 

2

Audit 
program 
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Transport/ lairage Slaughter Chilling

Date/Shift/Lot(Kill)
• Chilled water <5°C
• Spray volume/rate
• Carcases in chiller 

within 2 hours
• Chiller profile 

achieved
• RI <1.5
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• Demonstrate the ability to federate data sources from disparate locations and systems to enable 
enhanced insights, trends and analytics.

• MAP these activities
• SOPs, SWI’s
• Where, what, how

• Two distinct categories
• Measurement-based
• Human behaviour-based

Continuous assurance - MVP

Connect the present Address the gaps, 
opportunities to add 

sensors/automate/digitise

Expand and scale

Compliance Mapping – what & where
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Compliance Mapping - how

Mapping compliance – time & temp
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Multi-modal sensing
• Multiple sensing modalities improve activity recognition accuracy and robustness

• LiDAR (long range), Time-of-Flight camera (close range), RGB camera, infrared camera, 
accelerometer, Bluetooth localisation

• Benefits
• Accurate measurement of the interactions in physical environment – human behaviour/actions

Lightweight solution – time-of-flight camera & jetson
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Benefits of CA
Leverage existing and new data on a continuous basis

Provide trust (confidence, explainable) in data and outcomes

Generate confidence for decisions and reuse of data and commercial outcomes

Less reactive interventions replaced with proactive measures

Reduction in duplication and effort of physical audits

Lift the industry by working with regulators to be continuously assured

Facilitate automated sharing of trusted data and outcomes to auditors, regulators and 
credentialing bodies to enhance market access

Australia’s National Science Agency

Thank-you

Dr Robert Barlow
CSIRO Agriculture & Food
Group Leader – Food Quality & Safety

Robert.Barlow@csiro.au
www.csiro.au
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