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NASA Acres is NASA's consortium
focused on U.S. agriculture.

Stanford

Our Mission:
Bridge the gap from space-to-farm and '
education-to-impact together with U.S.
farmers, ranchers, and other agrifood system
decision makers.
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Early Optimism about
Remote Sensing of Agriculture

—a==Satellite or aerial imagery
Soil EC mapping

“...[satellite remote sensing] will —e=UAV or drone imagery
eventually enable man

to differentiate crops and evaluate
farm practices

on an automated basis with little
to no human intervention...

with greater than 90% crop
identification accuracy...”

Agri-tech dealers estimate of acreage

using satellite data is higher; peaked at
Myers et al . (1975) 31% in 2022 (Erickson and James

1st Manual of Remote Sensing Lowenberg-DeBoer, 2023; Purdue)

From Justice et al., 2019 'AC I'ES




“...the agriculture
segment is
anticipated to
account for nearly
two-fifths of the
global revenue
share in 2025

Opportunity = linking
multiple sources of data

Impact Analysis of Key Factors
Satellite Data Services Market

Growth in application areas like agriculture,
defense and intelligence

Increasing demand for internet from rural
and remote areas
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Innovation in loT and connected devices

Adoption in environmental monitoring

OPPORTUNITIES

Source: Primary Research, Desk Research, Paid subscriptions, CMI Data Repository

Satellite Data Services Market Analysis,

Coherent Market Insights (Feb 2025)
https://www.coherentmarketinsights.com/industry-
reports/satellite-data-services-market



https://www.coherentmarketinsights.com/industry-reports/satellite-data-services-market
https://www.coherentmarketinsights.com/industry-reports/satellite-data-services-market

NASA Acres surveyed 1006
U.S. Farmers about farm
data and satellite data...
Some good news:

52% - “Satellite data would be valuable
to my farm”

70% - open to or enthusiastic about

working with NASA

Some less good news

70% - had little to no awareness of
NASA's work in agriculture

(only) 28% - know how to use satellite
data

(only) 27% - view the benefits of sharing

their ag data as worth the risk

How likely are you to share your ag data for research focused on:

Increasing my Decreasing my costs  Decreasing my risks Helping me better Increasing access to
productivity and/or promoting yield position myself in better environmental
stability and/or markets and trade and conservation
predictability incentives and/or
payments

® Wantto Work with NASA AND Value Satellite Data (n = 187) Full Survey (n=1006)

2024 Survey of U.S. Farmers (NASA Acres via Farm Journal / Trust in Food)
‘AcCres



NASA Acres surveyed 1006
U.S. Farmers about farm How likely are you to share your ag data for research focused on:

data and satellite data...

Increasing my Decreasing my costs  Decreasing my risks Helping me better Increasing access to
productivity and/or promoting yield position myself in better environmental
stability and/or markets and trade and conservation
predictability incentives and/or
payments

® Wantto Work with NASA AND Value Satellite Data (n = 187) Full Survey (n=1006)

(only) 27% - view the benefits of sharing

their ag data as worth the risk 2024 Survey of U.S. Farmers (NASA Acres via Farm Journal / Trust in Food)
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“Data is information,
and information is
power—and this power
can be wielded
responsibly or not.”

NATIONAL SPACE COUNCIL

+

“Space Data Ethics: The Next Frontier in
Responsible Leadership”
December 2023

Lead author:
Patrick Lin (Cal Poly)

Traditional Data Ethics

Personally
|dentifiable
Information

Minimize
Collection

Delimit Use

Prioritize
Protection

Clarify
Ownership

“Space data ethics may both
overlap and conflict with the
various forms of existing data
ethics given the wide-ranging
applications of space data, from
science to national security and
more, as well as associated
guestions, such as data
ownership and control."

/Acres



Personally
|dentifiable
Information

Minimize
Collection

Delimit Use

Prioritize
Protection

Clarify
Ownership

Ag Data Ethics

Clarify
Ownership

AG DATA

TRANSPARENT

ADT's Core Principles
are basic guidelines
that ag tech providers
should be following
when collecting, using,
storing, and
transferring farmers' ag
data.

But their focus was on
business-to-business,
not public + private, not
EO data.

Acres



NASA Acres’ Reality

Geospatial Space Data
Ag Data

Maximize
Collection

Prioritize
Access

Clarify No
Ownership ownership

Use

ACres



Reconciling
Apparent
Conflicts

What happens to the results**
of combining two sources of
data with different frameworks
for data ethics, especially when
merging public and private data
and actors?

Results:

- Maps Who is accessing?
- Algorithms and models Who is using?

- Decision-support tools Who decides?

Who governs?

How does “ownership” intersect with the
Transition to Open Science?

NASA Acres’ Reality

Geospatial Space Data
Ag Data

Maximize
Collection

Prioritize
Access

Clarify No
Ownership ownership

Use

Acres



While technology is ready
to unlock the potential of
EO for agriculture, without
addressing ethics in EO for
agriculture together with
all implicated parties,

we will likely fail to reach
the positive change we
envision and may in fact
do unintended harm.

NATIONAL SPACE COUNCIL

“To handle and share space
data responsibly,

work is urgently needed to
anticipate the possible harms

- which may be different from
ordinary data-ethics failures -

and develop a new ethics
framework specifically for
space data.”

“Space Data Ethics: The Next Frontier in
Responsible Leadership”
December 2023

/Acres



NASA Acres’ 13 Core
Guidance Principles
for Ag Data Use
Agreements

Adapted ADT's principles to
accommodate space data ethics in

public-private partnerships and dealing

EOQ/geospatial applications

Aimed at research community, but
relevant to commercial

Paired with "Recommendations from

NASA Acres Leadership”

Flexible and adaptable (Preserving
academic freedom)

Ncres

Create simple ag data use agreements

Define ag data that will be collected from the farmer
Be transparent about how data will be used

Limit ag data use to activities listed in agreements
Clearly identify the collaborator(s)

Exclude specific regulatory uses of ag data or farm-
identifiable results

Do not commercialize without farmer consent
Create clear ag data retention and deletion policies

Anonymize ag data whenever possible

. Use industry standard security measures
. Respect farmer’s ag data ownership rights

. Communicate that Earth observation data are free and

open

. Explain ownership of intellectual property developed by

a project



NASA Acres’ 13 Core
Guidance Principles . Create simple ag data use agreements
for Ag Data Use

2. Define ag data that will be collected from the farmer
Agreements 3. Be transparent about how data will be used
Adapted ADT's principles to 4. Limit ag data use to activities listed in agreements
accomquate SRLI8S dat.a ethics in : 5. Clearly identify the collaborator(s)
public-private partnerships and dealing
EO/geospatial applications 6. Exclude specific regulatory uses of ag data or farm-
identifiable results
7. Do not commercialize witho*»*_

Aimed at research community, but

0 +’
relevant to commercial 8. Create clear agga

9. Anaonp
Paired with "Recommendations from
NASA Acres Leadership” ~pTights
- Flexible and adaptable (Preserving ~arth observation data are free and

academic freedom)
A\ _-xplain ownership of intellectual property developed by

C res a project



"Don’t let the human factor fail to be a factor at all.”
- Andrew Bird, Tables & Chairs

- Satellite data are immensely valuable for agriculture, and
urgency and potential (data + methods) are now aligned

 “In situ data are the bottleneck to progress” - yes, but...
* Whose data?

« We need to clarify value proposition for sharing with farm
owners and operators

« Even if risk is minimal, perception of risk is high- and that matters
« People don't adopt methods they aren't a part of creating

« "Secure” computational systems needed to merge in situ
data, satellite data, and methods

« Esp. where there are multiple sources of IP

« We cannot and should not dictate what other scientists do,
but we do want to support successful interactions and avoid harm

Agriculture is a
model system for
illustrating the
issue, but we urge

all researchers to
consider space
data ethics to
reduce harm and
unlock potential




Thank you

Special thanks to:

» Bradley Doorn (NASA)

« Patrick Lin (Cal Poly)

« Collaborators Mike
Humber (UMD) and
Todd Janzen (Ag Data
Transparent)
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Contact:

Alyssa Whitcraft
director@nasaacres.org
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WWW.nasaacres.org
- = X @acresprogram



http://www.nasaacres.org/
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