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Aims: The NSF AgTech Engine in North Dakota is an initiative funded by the National Science Foundation (NSF) of
the United States. The program advances agricultural research and technology development in ways that are
transdisciplinary, collaborative, use inspired, and translational. The resulting innovations contribute to economic
development, resilience, and food security for the region.

Purpose of the Survey The Foundation

The social science team conducted an extensive,
Achieving Aims systematic review of existing knowledge.

sl osinslectesl This review resulted in a series of nine research

(agtech) innovations only
achieve the aims above if

briefs on innovation adoption, also available from
the AgTech Engine. The review covered factors in
general adoption of innovations and factors more

farmers and ranchers

actually uze them specific to adoption of agtech innovations.

The team also identified other possible factors
specific to North Dakota and the Northern Plains
region, based on experience, research,
anecdotes, and interactions with other AgTech
Engine personnel.

Existing Knowledge AY X /,
N

We know a lot about the factors
that influence the adoption of

e

new technologies, even in the
more specific case of agtech.

Methods

Questionnaire. The team constructed the
questionnaire based on the foundation described
above. They pilot tested the questions with AgTech
Engine personnel and North Dakota producers.

Need to Know

We know far less about: (1) the

relative importance of the different

. factors influencing the adoption of Participants. The team acquired a list of 10,000
@ agtech innovations; and (2) how these mailing addresses selected randomly from all
factors matter in North Dakota. North Dakota farmers and ranchers who filed their
cropping information with the United States
Department of Agriculture (USDA).

The survey answers these
questions, adding to an
ecosystem in which
innovators and producers
can join forces to move
food systems forward.

Mailing. The survey packets included a cover
letter, the questionnaire, and a prepaid reply
envelope. Respondents were asked to reply within
7 days of receiving the packet (Feb-Mar 2026).

Participant rights. The Institutional Review Board
(IRB) at North Dakota State University (NDSU)
approved all procedures.



h29q585
Line


et

P
) <

+NSF

v NSF AgTech Engine in North Dukota

NSF AgTECH ENGINE IN NORTH DAKOTA

Social Science Team
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The research team included a mixture of subject-matter expertise, spanning topics in innovation adoption and
resistance, food systems, and economic deve|opment.

Dr. Rajani Ganesh-Pillai, Mo.rketing

Dr. David Westerman, Communication

Dr. Eric Raile, Public Policy

Graduate student: Sophia
Wilder

Graduate students: Mahmuda Rahman, Aloaye Abdul-Saliu

Response to the Survey

Outgoing Mail

Of the 10,000 addresses,
298 were no longer
deliverable. That left
9,702 valid addresses.

Ineligible Respondents

Another 243 individuals responded and
indicated they were ineligible to complete
the survey. Most of these people had
recently retired. The eligible sample was
down to 9,459 people.

Responses & Rates

In addition to the people reporting
they were ineligible, 937 producers
N responded to the survey. Counting

NY  only eligible potential respondents,

the response rate was 9.9%
(937/9,459). Adding ineligible
respondents, the response rate was
12.2% (1,180,/9,702).

Respondent Characteristics

Strong majorities of respondents:

® Have been farming for over 20 years N ssv%

® Are 5rd—generation farmers or more T 1%
® Are 45 years old or more I s9%

e Can reasonab|y borrow money I o6
e Can access info about new agtech  m— o7

® Have operations with 1-5 employees m—os
(including selves)

The following characteristics are relatively well
distributed across respondents: acreage, annual
sales, crop types, and level of education.

Acreage
Less than 10 acres ‘ 0.1
10-100 acres | 0.54

101-500 acres . 8.98
501-1,500 acres - 21.75

1,501-2,500 acres

More than 10,000 acres T‘ 4.22

Unsure 0.1

o
N
[$))

50
Percent
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Respondent Characteristics (Continued)

Annual Farm/Ranch Sales Education

Under $150,000 16.01 Less than high school

$150,000-350,000 19.50 High school diploma/GED 30.59
$351,000-$999,999 32.92 Associate's / junior college degree 30.04
$1 million-$5 million 27.06 Bachelor's degree 32.02
More than $5 million I 2.7 Graduate degree
Unsure 1.80 Don't know 0.00
0 25 50 0 25 50
Percent Percent

Crop & Animal Types The 2022 USDA Census of Agriculture for

North Dakota, while a bit older, provides a
population baseline for assessing sample

characteristics.

Soybeans 69.26

Grains (wheat, barley, durum, rye, oats) 76.20

e 75% of all farmers had been farming 11
years or more, with an average of 25.9
years on the farm. The sample value is

Corn

Oilseeds (sunflower, canola, flax) _ 42.80 97% o{ a“ fqrmers
oy orhoyinge _ w50 e The average population age was 56.8,
with about half in the 55-74 age
Legumes (lentils, peas, chickpeas) - 12.59 range. 61 % O'l: the Sample 'FO.”S in thClt
range.

@
N
@

Sugarbeets

e 86% of all farms were family farms,
which fits well with the sample

1.60

Potatoes

employee numbers.

Cattle (beef) 40.66

The average farm size overall was
1,537 acres. The sample value is likely
higher, with more large producers.

sheep 192 e 53% of all farmers had less than $100k
in farm sales, so the sample again over-
represents larger producers.

Cattle (dairy) 0.96

Vegetables or fruits 213

other 708 e The top population commodities were
wheat, soybeans, and corn. This aligns
well with the sample values.

o

25 50 75
Percent
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Measuring Adoption Influences

Precision agriculture (variable rates, _ 60.88
H GPS, irrigati .
Choosing an Anchor rgation
Autonomous and robotic systems I 2.39
The questionnaire asked respondents Drones & aerial tech I dos
tO Choose onée type Of teChnOlOgy tO Genetic & biological (crop varieties, I 4.28
. . . genomic testing) .
use as an anchor while thinking about
. . . Virtual fencing & livestock tech . 9.31
other questions. Precision ag (e.g.,
. o . . S inable & i i
variable rates, GPS, irrigation) was by staltiable; 8 regenerative pactices i 17.36
far the most common at 61%, followed Direct.-to-consumer & retail tech 264
(e-commerce) :
by sustainable and regenerative . i . s o0
. . P t
practices (e.g., no-till) at 17%. ereen
Deg ree of I m Po rtance 12. How important is each of the following when you decide whether to use a new farming or ranching technology?
[Mark a box under a single number for each row.]
Not at all Moderately Extremely
. . important important important
ltems about adoption influences portent | dmeorant o meortar
asked how important each factor was LSl Blic] o b6 b B8 0 8 06 00
L Whether someone else is paying O O O O Od O O O O O
When deCIdlng Whethel‘ tO use a new How much money you could make O O O O O O O O O O
fqrmin or rqnchin technolo How it affects your labor needs O O O O O O O O Od O
g g gY' Risks for your operation O O (]} O O O O O O O
Response options rqnged 'From 1 (Not Satisfactionwithyourcurrentoperation 1 0O O O O O O O 0O O
. Whether it would be an improvement o o o o o o o o o O
O.t O‘” Important) to ]O (EXtremely Whether it solves a problem you have O O O ] O O O O O O

important).This scale was standard
across all 34 factors.

17. Pick the 2 most important things that affect your
decision about adopting a new farm or ranch technology:

Direct Comparison [Mark 2 boes]

[0 Cost, return on investment, & risk
The questionnaire also used an O How it affects labor needs
[J Whether it solves a problem or improves a situation
[ Ability to try it out
importance of adoption influences. 0 Its demonstrated effectiveness
O Its complexity
[0 How it fits with your existing operation
choose their 2 most important O Whether it increases independence
influences when deciding whether to O Service, support, & repair issues

[J Data privacy & ownership issues
[0 What others think about it
[J Whether you trust the people involved
[ Your general views on change & technology
0 Community views & standards

alternative measure to compare the

It directly asked the respondent to

adopt a farm or ranch technology.
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Adoption Importance for 34 Factors

The graph below shows the results for all 34 potential influences on adoption of agtech innovations.
The reported percentage is the percent of respondents scoring the factor as "7" or higher (i.e.,
above "moderate" importance). The results are sorted in decreasing order of importance. The bars
start with a score of "1" in dark purple at the left and move toward "10" in lime green at the right.

Whether the tech reps are trustworthy 90%

Whether it would be an improvement 89%
How the tech affects the land or environment (for 89%
example, soil quality)

Whether the company is trustworthy 89%

Availability of tech support 88%

Whether it solves a problem you have 88%

Availability of good information about it 87%

How it fits with existing operation & tech 86%

How much money you could make 79%

How it fits with local conditions 79%

Time for servicing 78%

Cost to get started 7%

Risks for your operation 76%

Availability of training 76%

Who owns any resulting data 75%

Satisfaction with your current operation 75%

Effort necessary to learn & use 74%

How it affects your labor needs 73%
Whether it changes your reliance on service or 729%
repair providers °

Privacy protection for any resulting data 69%

Ease of trying it out before purchase 69%

Whether you've seen a demonstration 68%

Your own personal tendency to rely on experience
or traditional knowledge

Your own personal views on new technologies
generally

Your own personal attitude toward change
generally

Whether it changes your dependence on outside
companies

66%
64%
62%
56%

Whether the tech is impressive 48%

Whether you've seen neighbors use it 44%

Whether someone else is paying 40%

Whether you need to convince any operating
partners to use the tech

What extension agents or university researchers
think of the tech

Whether the tech fits with how your community
sees things

What your neighbors or other farmers or ranchers
think of the tech

Whether it fits with how your community normally
does things

38%

37%

24%

22%

19%

100 50 0 50 100
Percentage
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Top 2 Influences per Producer

The graph below shows the results of asking respondents directly for the two most important
influences on their adoption of agtech innovations. Each person could choose 2 of the 14
categories, which combine some of the earlier items.

Cost, return on investment, & risk 79.30
How it affects labor needs 12.27
Whether it solves a problem oraigﬁjr:‘\i/:z _ 39.06
Ability to try it out I 3.42
Its demonstrated effectiveness I 5.34
Its complexity I 6.19
How it fits with your existing operation - 20.70
Whether it increases independence I 2.67
Service, support, & repair issues - 19.74
Data privacy & ownership issues I 3.95
What others think about it ‘ 0.53
Whether you trust the people involved D 3.20
Your general views on change & 2.24
technology
Community views & standards 0.21
0 25 50 75 100

Percent
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Conclusions MOST Important by 1-10 Measure

The most important influences on adoption based on the
MANY Important Influences 1-10 measure are:

e Trustworthiness of tech reps and company

e [eiriies of respondents indicate that e Whether tech would be improvement and solve

26 of the 34 potential influences are a problem

important to adoption decisions. e Effects on land and environment

Producers may be weighing many
Availability of tech t and good informati
different factors when deciding. * Avallabiity ot tech support and good Intormation

e Fit with existing operation and tech

Top Two Categories
LEAST Important by 1-10 Measure

However, when asked to choose the

8 L Bl etz of influence in a The least important influences on adoption based on the

direct comparison, practical factors 1-10 self-reported measure are social factors. These

rise to the top by far. factors include what others think, the need to convince

. others, and community norms. Minorities of respondents
® _79%: Cost, return on investment,

& risk

report that these factors are important.

39%: Whether it solves a problem

or improves a situation Ano.lysis

21%: How it fits with the existing
operation

Many different factors influence innovation adoption
decisions, with trust in the tech reps and company
20%: Service, support, & repair almost always being important. However, practical
Issues factors matter most when directly comparing these
influences on adoption decisions.

More general research suggests social factors are
important. The lesser importance assigned here may
represent a true regional difference. The stated lesser
importance of social factors could also be evidence of
social norms working in other ways (i.e., a social norm of
being or appearing to be independent).

Report Date: 27 August 2026
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