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OVERVIEW

* Retrospective: “Did agronomy keep up with precision ag.?”
* Globally, plenty for demand for change. What role for digital?

* Modality for digital ag is different. Requires a review of basics

* Food system change [not just production]
* Technology —What’s on offer? What does it ‘do’?

* Value: How does digital tech create value? Who gets it?
* Review: Evidence of change towards digital ag
 Examples of digital ag (and the role for agronomy)

* Suggestions to move forward
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RETROSPECTIVE

2001
Was agronomy left behind by precision agriculture?

https://www.agronomyaustraliaproceedings.org/images/sampledata/2001/plenary/2/cook.pdf
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2001 Australian Agronomy
Conference

« We noted

Consultants and advisors reluctant to learn data science
Data: ‘troublesome, noise, unexplained variation’

Improvement slow, capacity to explain data overwhelmed by a
grower’s capacity to acquire it

"Agronomy appears generally unwilling to tackle
problems of such complexity and scale"

 We suggested:

Use information in systematic explanation of agricultural
processes

Increase modelling realism- Use more data
Move research towards a site-specific participatory mode

» Explain variation on-farm and at full-scale, in a form
that is immediately relevant to growers.
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ARABLE LAND REQUIREMENTS (FAO 2022)

Additional very suitable
unprotected land
available for rainfed
crop systems
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FOOD WASTE

1/4T01/30F ALL FOODPRODUCED FOR HUMAN
CONSUMPTION ISLOSTOR WASTED

HERE'S THE BREAKDOWN:

i 44%in
6 , DEVELOPING
DEVELOPED/—\\Q ColRtRES

countries

THOSE LOSTCALORIES COULDFILL HUNGER GAPSIN THE DEVELOPING WORLD

Calories LOST OR WASTED per person, per day

(out of arecommended 2,000)

47 87% lost or wasted in
PRODUCTION,
STORAGE,
61% wasted by TRANSPORT, etc
CONSUMER

Central Asia Asi

LEARNMOREAT WWW.WORLDBANK.ORG/FOODPRICEWATCH

SOURCES: FA® AND WORLD RESOURCES INSTITUTE




McKinsey
& Company

NATURAL CAPITAL LOSS

Nature is in rapid decline across dimensions.

Nature in the balance:
What companies can do
to restore natural capital

Living Planet Index," 1970-2018

69%

decrease in relative
abundance of monitored
wildlife populations

2000 2005 2010

Other indicators of 20% 33% 5% 50%

nature's decline o ) ) .
decling in of topsoil of wetlands lost of coral reef ecember 2022

forested areas degraded system destroyed




HIDDEN COSTS OF AGRIFOOD

A. TOTAL B. BY CATEGORY
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WHAT ROLES FOR DIGITAL AGRONOMY™?

World. Maize

SI Efficiency & control
Valorization

Value creation &
conservation

RA Monitoring,
analysis &
regulation

100M 120M 140M 160M 180M 200M 1965 1975 1985 1995 2005 2015 Agel'lCY

Ave_area Year
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Sustainable intensification; Agroecology; Regen. Ag; Nature positive agriculture



DIGITAL AG BASICS

a. Think food systems change, not just production
b. Review the technology — how does it help?

c. Who pays? Who gains? Value models
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The Global Food System
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et B. DIGITAL AGRICULTURE
How that helps TECHNOLOGY

(Relevance for agronomists)

* Data * Modelling
* Sensors in field, in-line, on-board, in-air, above- e Multi-variate, high dimensional computation
earth, published data, written word...... « Represents complex systems in detail, full-scale,
* Observe crops, environments, climate, real time.....
animals.....every second....everywhere... ¢

Represent and analyze complex systems in near
* Observe, test and build models of complex & real-time [ML/AI], VR, AR etc ....

dynamic systems ; ; 1
y y * Communication & networking

* Control ¢ Social networking, machine-to-machine
* Field robust control, differentiated action communication
« Automates, auto-selects, precision action, * Enables innovation & business model
records development
e Certain control, known variation  Engages agronomy in innovation systems

[forget extension]
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C VALUE MODELS
HOW CAN DIGITAL HELP AGRONOMY CREATE VALUE?

Think beyond production
How to get past the ‘Twilight Zone’? (Wolfert 2023)

ESA Rennes August 2024

https://doi.org/10.1016/j.agsy.2022.103558



HOW DIGITAL CREATES VALUE

| I Supplier
\“% dominated
Farmer-centric

| II Scale
[+~ &| dominated

| Unilever- type

III Specialist
supplier

IV Community
™ Ministry of
agriculture type

ESA Rennes August 2024

Farmezrs —
advisors

Bulk handlers
Processors
Supermarkets

John Deere
Syngenta
Bayer, BASF

INRAE
Farmer groups

Cost-cutting
Input gains
New farming practice

Value conservation
Smoother processing
Quality assurance

New products &
services to sell to
farmers

New products or
services for the public
good

Extension
Learning by
doing

Process learning
Technical lags

Design know-
how
Patents

R&D know-how
Publishing
Patents

Develop VP
with farmers

Product value
through better
agronomy

ID value of
new product to
farmers

Help design
digital
instruments
that serve us

* Pavitt, 1984, Sectoral patterns of technological change




PROGRESS
How is Digital Ag growing?

ESA Rennes August 2024



DIGITAG A RECENT ADDITION

Digital ag

September 2014 June 2015 March 2016 December 2016 September 2017 June 2018 March 2019 December 2019 September 2020

Month

Google trends Normalized to ‘Plant breeding’



AGRICULTURE VIEWED AS AN INVESTMENT
OPPORTUNITY

Annual Financings | 2012-2021

Em- Produc-

ploy- tivity
GDP ment  growth,
share share 2005-142

Digital spending
Transactions
Interactions

Sector
ICT
Media

4.8
38
Professional services 0.3
Finance and insurance 1.6
Wholesale trade 02
286

249

Advanced manufacturing
il and gas
Utilities 1.3

Chemicals and pharmaceuticals 1.8

5
2
]
8
i
3
2
2
2
5

12
0.5

Basic goods manufacturing

Mining

n

Real estate 23

&

Transportation and warehousing 14
Education -0.5
Retail trade 1 -14
Entertainment and recreation 1 0.8
Personal and local semvices 1 0.5

Govemnment 1 02

Health care

2013 ) 2017 2018 2019 2020

Construction

Agriculture and hunting

~“FUNDER
Ag

McKinsey, 2015 AgFunder 2022




EARLY GAINS PROVED ELUSIVE...

Why Big Data Hasn’t Yet Made a Dent

“A few years ago, the agricultural world was on Farms

fU.].]. Of promises about hOW the Widespread Startups designed to use information to boost agricultural productivity are struggling. So
; - now tech companies are changing their approach.

use of data was going to change farming.”

THE WALL STREET JOURNAL

“For farmers data has been a .
disappointment” |

“..the promise of agtech hasn’t been able to -
Blue River Technology’s See & Spray machines scan for weeds and squirt them with pesticides. PHOTO: BLUE RIVER

keep up with expectations” TECHNEoaE
By Eliot Brown
May 15, 2017

“Everybody is still trying to figure out where the value in data is,”



UPSTREAM INVESTMENT STABLE,
DOWNSTREAM....?

Downstream

Upstream

Midstream

2018 2019 2020 2021 2022 2023 Agfunder, 2024



From McKinsey
Technology Trends Update
2024

 Adoption advanced

9 of 15 trends include
agriculture

* Total equity investment

[size of bubble] $B 3-183.

(est ~32 $B for Ag)

* Jobs growth slowing

ESA Rennes August 2024

2024 TECH UPDATE.
ADOPTION UP, INVESTMENT REASONABLY STABLE
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EXAMPLES
What could digital ag look like?

What role for agronomy?

ESA Rennes August 2024



EXAMPLES OF DIGITAG
APPS
Whats the VP?

Who gets the value?
Model type
Type of digital tech

ESA Rennes August 2024



DIGITAL ON-FARM
EXPERIMENTATION

Accelerated learning/business development,
Field-scale analysis

Farmers, consultants/advisors, suppliers
Model | (farmer-centric)

Precision ag [yield monitors, RS}, AR

Consistent updating of field-based learning
models

ESA Rennes August 2024



ADAPTIVE REGULATION
OF N USE

Improve N use through local, data-driven adaptation
of regulations and shared agency

Farmers, regulators, community

Model IV & | (community/farmer-centric)

Networked OFEs, field sensors

Batool et al,
2022

Model development, field interpretation, standards

Al Jazeera
ESA Rennes August 2024



‘OMICS FOR NUTRITIOUS
FOOD

Trusted food of known nutritious quality
Farmers, suppliers, consumers

Model Il (Supply chain)

)
c
(]
£
c
o

—
>
c

LLl

G*E*M Model development, field certification
process, valuation

ESA Rennes August 2024

*Sylvester-Bradley ei al., 2017
DOI:10.1017/S2040470017001029
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DIGITAL CLIMATE
ADVISORY

Site-specific climate risk management
Farmers, insurers, suppliers
Model Il or Il [depends who provides service]
Climate data, crop data, risk models

Site specific agronomic risk models

ESA Rennes August 2024

for wc{aylmblo and
resilient agriculture

Knowledge paper from the work of
WBCSD's Farm of the Future in india




MEAT PRODUCTION AND
PROCESSING

Maximize value per animal carcass and per
hectare

Farmers, processors
Model I
DEXA, robotics, OFE

Linking meat quality to pasture management

ESA Rennes August 2024

NZ Farmers Weekly 2017



MINIMIZING LANDSCAPE
ENTROPY

Optimize production, C balance, Water
productivity, Landscape entropy,

Farmers, community
Model I, IV (Community centric)

Precision ag tech, 4R (include green NH,),
Remote sensing (SOC)

Landscape agronomy

ESA Rennes August 2024

Beata Zaczek



SUMMARY

« Has agronomy kept up?

Partially. Embracing complexity but not creating the
potential value
* ModelI (Farmer-centric). Underdeveloped
* Social engagement (DEPHYS, SYPPRE) who pays?
* How many farmers use their own data?
* How many agronomists help them?
* Model II (Supply chain).V little

* How often is production connected to value chains?

* Model III (“Syngenta’). Most active type. Who does it
serve?

* Link with agronomy less clear
* Can service providers share IP to improve?

* Model IV (public/community). More possible
» WB, FAO, EU seem unsure what to do

ESA Rennes August 2024

* How to accelerate change:

Deploy agronomy to create value using the tech.

Model I: On-farm experimentation
* Yield monitors / RS / other data
e Accelerated farmer learning
* Co-create value

Models I1

* Link agronomy to value chains.

* How does better field management improve product
value/acceptance?

Model III:
*  Who holds the knowledge?

* Increase farmer agency.

Model IV:

» Evidence based policy, finance, regulation.

* https://doi.org/10.46830/writn.23.00073



SUGGESTIONS FOR THE FUTURE

* Be wary of digital hype...but expect change
* Engage with data...

* Consider how to create value from tech...
...and how agronomy can improve them

* Engage with users to develop & scale them

ESA Rennes August 2024



THANK YOU

simon.cook@murdoch.edu.au

ESA Rennes August 2024



