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OVERVIEW

ÅRetrospective : òDid agronomy keep up with precision ag.?ó

ÅGlobally, plenty for demand for change. What role for digital?

ÅModality for digital ag is different. Requires a review of basics

ÅFood system change [not just production]

ÅTechnology ðWhatõs on offer? What does it ôdoõ? 

ÅValue: How does digital tech create value? Who gets it?

ÅReview: Evidence of change towards digital ag

ÅExamples of digital ag (and the role for agronomy) 

ÅSuggestions to move forward
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RETROSPECTIVE

2001 

Was agronomy left behind by precision agriculture?
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https://www.agronomyaustraliaproceedings.org/images/sampledata/2001/plenary/2/cook.pdf



ÅWe noted 

ÅConsultants and advisors reluctant to learn data science

ÅData: ôtroublesome, noise, unexplained variationõ

Å Improvement slow ,  capacity to explain data overwhelmed by a 

growerõs capacity to acquire it 

Å "Agronomy appears generally unwilling to tackle 

problems of such complexity and scale"

ÅWe suggested:

ÅUse information in systematic explanation of agricultural 

processes

Å Increase modelling realism - Use more data

ÅMove research towards a site -specific participatory mode

ÅExplain variation on -farm and at full -scale, in a form 

that is immediately relevant to growers.
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2001 Australian Agronomy 

Conference



GLOBAL 
CHALLENGES 
REMAIN FOR 

DIGITAL 
AGRONOMY TO 

TACKLE
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Global peak 

in 2080

POPULATION GROWTH



ARABLE LAND REQUIREMENTS (FAO 2022)

(Unequal 

growth)
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FOOD WASTE

Food loss as a % of total food 
production in the country

Source, FSI, 2023



NATURAL CAPITAL LOSS



HIDDEN COSTS OF AGRIFOOD

ESA Rennes August 2024

Lord, 2023



WHAT ROLES FOR DIGITAL AGRONOMY?
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Efficiency & control

Valorization 

Value creation & 

conservation 

Monitoring, 

analysis  & 

regulation

Agency 

SI

AE

RA

N+

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



DIGITAL AG BASICS

a. Think food systems change, not just production

b. Review the technology ðhow does it help?

c. Who pays? Who gains? Value models
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A. NOT JUST PRODUCTION



Process



Process

3 Monitoring and 

enhancing social and 

natural capitals, e.g. ESG 

accounting, valuation 

1 Producing ôbetterõ

4R nutrition

Emission reduction

Water accounting

2 Producing what 

consumers 

want/need. 

Better food quality

Higher value 

product

ESG producté.

5 Improving 

process to reduce 

waste, maintain 

valueé

4 Monitoring and investing in 

less risky global systems. 

E.g. insurance,  resilience, 

ag_advisory , finance
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IN CASE YOU THINK DATA ISNõT 
IMPORTANT IN FOOD VALUE CHAINS 



B. DIGITAL AGRICULTURE 

TECHNOLOGY

ÅData

ÅSensors in field, in -line, on -board, in -air, above -

earth, published data , written wordé..

ÅObserve crops, environments, climate, 

animalsé..every secondé.everywhereé

ÅObserve, test and build models of complex & 

dynamic systems

ÅControl

Å Field robust control, differentiated action

ÅAutomates, auto-selects, precision action, 

records

ÅCertain control, known variation

ÅModelling

ÅMulti -variate, high dimensional computation

ÅRepresents complex systems in detail, full -scale, 

real timeé..

ÅRepresent and analyze complex systems in near 

real -time [ML/AI], VR, AR etc é.

ÅCommunication & networking

ÅSocial networking, machine -to-machine 

communication

ÅEnables innovation & business model 

development

ÅEngages agronomy in innovation systems 

[forget extension]
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ÅWhat it comprises 

ÅWhat it does

Å How that helps

(Relevance for agronomists)



C VALUE MODELS
HOW CAN DIGITAL HELP AGRONOMY CREATE VALUE? 

Think beyond production 

How to get past the ôTwilight Zoneõ? (Wolfert 2023)
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https://doi.org/10.1016/j.agsy.2022.103558



HOW DIGITAL CREATES VALUE
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PROGRESS

How is Digital Ag growing?
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DIGITAG A RECENT ADDITION

Google trends Normalized to ôPlant breedingõ

Precisio

n Ag
Precision ag

Digital ag



AGRICULTURE VIEWED AS AN INVESTMENT 
OPPORTUNITY

27

McKinsey, 2015 AgFunder 2022



EARLY GAINS PROVED ELUSIVEé

òA few years ago, the agricultural world was 

full of promises about  how the widespread 

use of data was going to change farming.ó

òFor farmers data has been a 

disappointmentó

ò..the promise of agtech hasnõt been able to 

keep up with expectationsó



UPSTREAM INVESTMENT STABLE, 
DOWNSTREAMé.? 
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Upstream

Downstream

Midstream

US$B

VC

Agfunder , 2024



2024 TECH UPDATE. 
ADOPTION UP, INVESTMENT REASONABLY STABLE 

From McKinsey 

Technology Trends Update 

2024

ÅAdoption advanced

Å9 of 15 trends include 

agriculture

ÅTotal equity investment 

[size of bubble] $B 3 -183. 

(est ~32 $B for Ag) 

ÅJobs growth slowing
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EXAMPLES

What could digital ag look like ?

What role for agronomy ?
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EXAMPLES OF DIGITAG
APPS

Whatsthe VP?

Who gets the value?

Model type

Type of digital tech

Role for agronomy
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DIGITAL ON -FARM 
EXPERIMENTATION

Accelerated learning/business development, 

Field-scale analysis

Farmers, consultants/advisors, suppliers

Model I (farmer-centric)

Precision ag [yield monitors, RS], AR 

Consistent updating of field-based learning 

models 
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ADAPTIVE REGULATION 
OF N USE
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Improve N use through local, data-driven adaptation 

of regulations and shared agency

Farmers, regulators, community

Model IV & I (community/farmer-centric)

Networked OFEs, field sensors

Model development, field interpretation, standards

Al Jazeera

Batool et al, 

2022


