Al in Food & Agriculture

Transforming How We Grow, Process & Deliver Food in 2025

From Precision Farming to Smart Supply Chains




@ The $4.7 Billion Revolution

$4.7B 26.3%

Al in Agriculture Market (2024) Annual Growth Rate (CAGR)

45-50% 70M+

Large-Scale Farms Using AI Acres Managed by AI Tools

The Challenge: With global population approaching 8.5 billion, Al is no longer optional—it's essential for feeding humanity
sustainably.
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@ Precision Agriculture

What AI Enables

v ) Real-time crop & soil monitoring via satellite imagery 60 M +

Hectares Under Precision Farming
v ) Variable-rate fertilizer & pesticide application

v ) Smart irrigation scheduling (30% water savings)

v ) Yield prediction with 95%+ accuracy 460/0

Market Share of Precision Farming

v ) Automated planting optimization

"Precision agriculture represents the largest application of Al in farming, enabling data-driven
decisions that optimize every input."
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# AI-Powered Disease Detection

X4

V4 ® NG

Drone Surveillance Computer Vision IoT Sensors
High-resolution multispectral imaging CNN maodels achieving 95%+ Real-time environmental monitoring
covering vast farmland areas accuracy in pest identification for early warning systems
\ \ L

20-40% 48hrs 90%+

Annual Crop Losses to Pests Earlier Detection vs. Visible Symptoms Reduction in Herbicide Use (Blue River)
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#e Autonomous Farm Equipment

AI-driven machinery is transforming labor-intensive
farming operations with unprecedented precision and
efficiency.

Autonomous Equipment Market by 2034

Self-driving tractors & harvesters

Robotic planting systems

Centimeter-precision guidance

. . Commercial Farms Using Autonomous Machinery
24/7 operation capability

Reduced labor dependency

5/20



4 Precision Livestock Farming

$<8B 5M+

AI Livestock Market by 2030 Cattle Tagged with Smart Sensors







i AI in Food Processing

Intelligent automation is revolutionizing how food moves from farm to factory to fork, with robots now handling
complex sorting, cutting, and packaging tasks.

Application Al Capability

Quality Control Computer vision for defect detection Real-time rejection of contaminated products
Predictive Maintenance Machine learning on sensor data Prevents breakdowns & recalls

Robotic Sorting Al-powered classification by size/color Precision at scale with minimal errors
Process Optimization Real-time parameter monitoring 25% reduction in operational costs
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Tons Wasted Annually Global Economic Cost

AI Solutions Delivering Results:

Shelf Engine & Afresh: 14.8% reduction in food waste per store

IKEA: 30% reduction in kitchen food waste within one year




Winnow: Helping companies cut food waste by 50%




W Supply Chain Intelligence

Cold Chain
Demand Forecasting — Inventory - L
. . T Monitoring
Al predicts purchasing Optimization ]
) . . Real-time temperature
patterns Right stock, right time

tracking

Route Optimization
15% faster delivery times



Real-World Impact

v Cargill's CarVe system detects meat removal precision 20 = 3 0 / O

Inventory Waste Reduction
v ) Land O'Lakes optimizes butter vs. milk production

v ) PepsiCo develops higher-protein oats via Al

40%

Better Waste Reduction with Comprehensive Al
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& Blockchain + AI Traceability

The convergence of Al and blockchain is creating tamper-proof, end-to-end food tracking systems that transform

food safety from reactive to predictive.

?

Farm to Fork Tracking

Immutable records at every supply
chain stage

transparency and safety."

7

Instant Recalls

Walmart tracks mangoes in 2.2
seconds vs. 6+ days

Verified Claims

Organic, fair trade & sustainability
certifications

"By 2025, over 60% of global food supply chains will integrate blockchain traceability for enhanced
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? AI-Powered Food Safety

Detection Capabilities Technologies Converging

Microbial & fungal contaminant detection
Pesticide & veterinary drug residue identification
Allergen detection in real-time

Spoilage prediction via spectral analysis

Smart packaging with freshness indicators




@ AI-Driven Personalized Nutrition

Moving beyond one-size-fits-all dietary guidelines, Al integrates genomics, microbiome data, and lifestyle factors to

deliver truly personalized nutrition.

o

Genomic Analysis

Nutrient metabolism based on

genetic profile

»

Microbiome Integration

Gut health optimization
recommendations

Real-Time Feedback

Wearable-connected dietary
adjustments
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£ Al in Restaurants & QSRs

Kitchen Automation Market Growth

v ) Chipotle's Autocado: Al robot preps avocados for

39.1%

v ) Robotic Fryers: Precision cooking times & Annual AT Growth in Food Industry
temperatures

v ) Smart Scheduling: Al predicts peak hours,

. 6 . _ .
optimizes staffing "These cobotic devices could help build a
stronger operational engine that delivers a

v Voice Ordering: Chatbots take orders, reduce errors ]
great experience for our team members

and guests.”
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Global AI Adoption Landscape

Key Drivers

Focus Areas

Region Market Share
North
. 36%+
America
. L Fastest CAGR
Asia-Pacific
(24.4%)
Europe Strong presence
Middle East Emerging

68%

US Commercial Farms Using AI (2024)

Tech leadership, R&D
investment

Government digital programs

EU Green Deal, sustainability

Vision 2030, water scarcity

30M+

Precision farming, autonomous
equipment

Food security, resource efficiency

Traceability, sustainable practices

Arid land agriculture, vertical farming

350+

Acres in N. America Under AI Management AI AgriTech Startups Globally
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£ Industry Leaders & Innovators

Emerging Players: Chef Robotics, Sojo Industries, Shelf Engine, Afresh, Winnow, Leanpath, Cropin




L. Challenges & Barriers

Technical Barriers

High Upfront Costs: $10,000+ for Al drone
systems per 100 acres

Data Quality Issues: Incomplete or inconsistent
datasets

Connectivity Gaps: Rural areas lack reliable
internet

Legacy System Integration: Compatibility
challenges

potential benefits."

Adoption Barriers

Digital Literacy: Limited among small-scale farmers

Data Privacy Concerns: Who owns farm data?

Workforce Displacement: 64,000 dairy worker
shortage by 2028

Regulatory Complexity: Varying standards across
regions

"Only 20% of agribusinesses have fully adopted Al technologies, despite 80% recognizing the



— StartUs Insights Research
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Emerging Technologies

Edge Computing: On-device Al processing for real-time field decisions

Multi-Modal LLMs: Natural language interfaces for farm management




Digital Twins: Virtual farm simulations for optimization




. Key Takeaways (Part 1)

1

Market Explosion
Al agriculture market growing
at 22-26% CAGR, reaching
$30B+ by 2035

4

Livestock Intelligence
Wearables & computer vision
enable 48hr early disease
detection

2

Precision is Key
Precision farming leads
adoption with 46% market
share and proven ROI

5

Automation Surge
Autonomous equipment market
hitting $128B by 2034

3

Waste Revolution
Al solutions cut food waste 15-
50% through demand
forecasting & tracking

6

Trust Through Transparency
Blockchain + AI creates
verifiable farm-to-fork
traceability



? Key Takeaways (Part 2)

The Bottom Line

Al is not just optimizing agriculture—it's fundamentally reshaping how we produce, process, and deliver food to feed 10
billion people by 2050.




> {E m\*
The Future of Food is Intelligent

From precision farming to personalized nutrition,
Al is creating a more sustainable, efficient, and transparent food system.

$4.7B26%$30B+

Learn More: bit.ly/jjshay
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