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When you think of 
resilient
food systems &
farms

What do you think of?
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Agricultural Knowledge Work

Using historical crop rotations to plan and schedule plantings.

Taking soil samples to determine heavy metals contamination.

Viewing wilderness cameras to monitor conservation zones.

Tracking cattle movements to calculate grazing capacity.

Using social media activity to estimate product popularity.

Scanning traffic maps to determine efficient delivery routes.



Humans using
data to

learn something, 
solve a problem,

or make a decision.



Unpacking the Digital Divide



For more software landscape summaries, 
including this, see: 

https://betterfoodventures.com/landscap
es-overview 

So many 
tools,

but…

do they  
support 

small(er) 
farms?



What do 
farmers want?!



AgTech Mismatch with...
Regional food systems due to, e.g., lack of support for:

• Managing rich but small, squishy data
• Coordination in local supply chains
• (pre-covid) connecting direct to consumer

Environmental sustainability due to, e.g., lack of support for:
• Managing highly diverse ag systems at scale
• Decision support for adoption of new practices

Agricultural communities due to, e.g., lack of support for: 
• Mobile devices
• Low/no connectivity
• Long-term analytics

What mismatches do you see?



Barriers to flourishing 
local food systems 
include:
knowledge,
quality of life,
finances,
social supports, &
infrastructure
on top of
global crises.

Barriers for aspiring and early beginning farmers (0-5 years)
• Access to land, capital, and other resources
• Knowledge of how to farm
• Access to community
• Finding sales outlets and buyers
• Determining a niche

Barriers faced after the initial momentum of launching their farms (5-10 years):
• Access to diverse markets and managing market pressures
• Managing burnout and mental health
• Access to capital resources and financial and business tools to support growth
• Access to professional development as they move beyond the “101” level
• Risk management
• Labor recruitment and retention for appropriate scaling (if desired)
• Reaching and maintaining the desired scale
• Adjusting production and market outlets as farmers hone their skills and build 

connections to buyers

Barriers to sustaining an advanced farmer community (10+ years):
• Farm viability, that is, making farm finances work longer term
• Access to professional development for advanced farmers
• Managing burnout and mental health
• Building longer term communities in a dynamic social context
• Work/life balance
• Labor recruitment and retention
• Climate change and other existential threats



So, 
how do we collectively engage 
in the responsible design 
of information systems 
to foster resilience
in sustainable, regional food systems?



Our Approach: Participatory + Open Source



© Cover Crop Councils, designed by the Agricultural Informatics Lab & implemented via the Precision Sustainable Agriculture initiative. Available at: 
www.covercrop.tools. 



Gathering for Open Ag Tech; Join our Herd

• Foster community via online and in-
person events

• Coordinate new and existing tech 
development

• Learn from each other!

• Align tech with user communities

• Foster a culture of maintenance, 
responsibility, and care

• Strategy and resources on agri-food 
tech development

• Connection to global, funded 
collaborative projects e.g., 
https://openteam.community/

Learn: https://goatech.org/

Chat: https://forum.goatech.org/



Farm-Data Challenges



Record Keeping Pressures
US Policy & Regulation

• Food Quality Protection Act of 1996
• Food, Ag, Conservation & Trade Act of 1990
• Irrigated Lands Regulatory Program
• Global Warming Solutions Act 2006
• Environmental Quality Incentives Program

Certifications



Observations and Task Tracking

"We work with a lot of data, but data comes in different forms. So, lots of 
being in and walking the fields. Lots of, lots of tracking weather. And 
looking at the moisture content of the soil, sort of like, my dad has a 

better sense of- it’s still a little mystical to me when we have to water! [... 
A] lot of what we do is very old fashioned in term of: we just spend a lot of 

time in the fields. Walking, driving, by virtue of living here, we do a lot of 
visual observation of what’s happening."

Daughter Farmer @ Organic Orchard, 2015

"Where does attitude go in the database?"
Father Farmer @ Organic Orchard, 2015

Raturi, A. (2017). Modeling Sustainable Agriculture. UC Irvine. https://escholarship.org/uc/item/64n882qb



Farm Productivity & Management

Organic Vineyard, Organic Input Form Fruit & Veg Organic Farm, Spray Logs

Raturi, A. (2017). Modeling Sustainable Agriculture. UC Irvine. https://escholarship.org/uc/item/64n882qb



Environmental Sustainability 

Raturi, A. (2017). Modeling Sustainable Agriculture. UC Irvine. https://escholarship.org/uc/item/64n882qb

Organic Vineyard Organic Microgreens Garden



Raturi et al. 2021. Resilient Foods Project. Publication 
forthcoming. www.resilientfood.org

Local & Regional Market Connections

Diversified Direct-to-Consumer Farm



What is the typical digital footprint of a 
Midwestern farm?

We interviewed 29 farmers across rural, peri-urban and urban spaces, 
and 12 local food distributors who coordinate between farmers, small 

businesses, markets, and other institutions.



Direct Sales Livestock 
Farm



U-Pick Orchard



Market  
Farm



What 
decision 
support do 
we hear 
people ask 
for?



Digging into the 
Software Landscape





Thinking in “USE CASES”

Please Fill out as many 
cards as you’d like.

Consider... 
• Current practices that 

work
• Problematic data-

driven activities
• Opportunities for co-

design



http://bit.ly/resilientfood-
tools
~80 tools so far…
Small farms focus
North America focus

Grouped 
by supply 

chain stage

Can be sorted and 
filtered by software 

category and 
functionalities

CLICK!!



AgTech quality sniff-test

Utility: how practical is it for users (farmers, managers, workers)?

Usability: how easy is it to use? does it bring you joy?

Interoperability: can we seamlessly move data across systems?

Trust: do users trust tech/developers with their data & livelihoods?

Resilience: is the tech robust, reliable, and adaptable?



Digital Tool Demonstrations

1. farmOS - recordkeeping and farm management

2. Litefarm - sustainability-focused farm management



Building Your Toolbox



Marketing & Community 
Engagement Product Sales

Livestock Production

Crop Production

Resource 
Management

Environmental Monitoring 
& Management

Certifications & 
Reporting

Distribution Logistics

Farm Planning



Contribute 
to the Tool Library

Would you like to share 
any:
• Software(s) that you like to 

use?
• Spreadsheets tools?
• Workbooks, infographics, 

and other data artifacts?



Co-designing Digital Tools
Imagine you're at your favorite place, maybe a farm, a 
wetland, or on a rooftop garden. You’re in the field, it’s a 
great day, but a someone has a hard problem that they’ve 
called out here for. 

As you're talking, you get to the point where you whip 
out your phone and do what? 

Do you calculate something? 

Look for information about what you see? 

Draw something? 

What is it you want this digital portal to provide?

Draw out a storyboard and share it with us!



Thank you!
Ankita Raturi, Tam Bureetes, 
Steven Doyle, Hannah Klein

ankita@purdue.edu

www.aginformaticslab.org 
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