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Reference final USDA report title

Precision Agriculture in Row Crop Farming Could Add
$13–$17 BILLION IN POTENTIAL BENEFIT (GROSS) FOR THE U.S. AGRICULTURE INDUSTRY,
OF WHICH ~33% ($5–$6 BILLION) DEPENDS ON INTERNET E-CONNECTIVITY

Precision Seeding: Location-
tagged field data can be uploaded into 
planning software to optimize planting 
decisions and placement, which can 
save $6.53 per acre on seed expenses.

2 Remote Diagnostics and 
Predictive Maintenance: Connected 
hardware and software diagnose—
and even anticipate—needs for repair, 
saving $5 to $15 in costs per acre. 

5 Machine Learning and 
Visioning: Connected cameras and 
software can identify weeds, detect 
disease with 90% to 99% accuracy, 
and locate pests, facilitating treatment 
and reducing crop loss by 30%.

8 Small Producer Coordination:
Web platforms connect farmers directly 
to buyers, allowing them to earn 
premiums for meeting specific quality 
standards and bringing between $0.35 
to $0.51 more per bushel for corn, soy, 
wheat, and rice.

10

1 Yield Monitoring: Combine-
mounted monitors gather harvest 
data for business decisions, which can 
save $25 per acre in input costs for 
corn farmers.

Connected Equipment 
Guidance: Vehicles, including 
autonomous vehicles, use GPS to 
determine field boundaries for precise 
tending and save an estimated $15 
per acre on corn farms. 

4 Field Scouting: Drone imagery 
and software can collect nutritional 
and growth data used to calculate 
optimal inputs, saving $12 per acre on 
corn farms. 

7 Storage Monitoring: 
Temperature and moisture sensors 
can detect storage quality for 
harvested products, reducing crop loss 
and increasing sale price by $1 per 
hundredweight for grain sorghum.

9

Microclimate Monitoring:
Satellites or on-site weather stations 
can forecast local weather more 
accurately, avoid potential pest 
problems, and reduce crop loss by up 
to 80%.

3 Variable Rate Application: 
Technologies apply precise, optimal 
levels of raw inputs, saving $22 per 
acre for corn farms and increasing 
operating profit by 1.1%.

6

$4.3–$5.6 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$6.7–$8.8 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$2.2–$2.9 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

Reference that all sources are in Appendix A
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Reference final USDA report title

Precision Agriculture in Row Crop Farming Could Add
$13–$17 BILLION IN POTENTIAL BENEFIT (GROSS) FOR THE U.S. AGRICULTURE INDUSTRY,
OF WHICH ~33% ($5–$6 BILLION) DEPENDS ON INTERNET E-CONNECTIVITY
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5 Machine Learning and 
Visioning: Connected cameras and 
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disease with 90% to 99% accuracy, 
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and reducing crop loss by 30%.
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standards and bringing between $0.35 
to $0.51 more per bushel for corn, soy, 
wheat, and rice.
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1 Yield Monitoring: Combine-
mounted monitors gather harvest 
data for business decisions, which can 
save $25 per acre in input costs for 
corn farmers.

Connected Equipment 
Guidance: Vehicles, including 
autonomous vehicles, use GPS to 
determine field boundaries for precise 
tending and save an estimated $15 
per acre on corn farms. 

4 Field Scouting: Drone imagery 
and software can collect nutritional 
and growth data used to calculate 
optimal inputs, saving $12 per acre on 
corn farms. 

7 Storage Monitoring: 
Temperature and moisture sensors 
can detect storage quality for 
harvested products, reducing crop loss 
and increasing sale price by $1 per 
hundredweight for grain sorghum.
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Microclimate Monitoring:
Satellites or on-site weather stations 
can forecast local weather more 
accurately, avoid potential pest 
problems, and reduce crop loss by up 
to 80%.

3 Variable Rate Application: 
Technologies apply precise, optimal 
levels of raw inputs, saving $22 per 
acre for corn farms and increasing 
operating profit by 1.1%.

6

$4.3–$5.6 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$6.7–$8.8 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$2.2–$2.9 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

Reference that all sources are in Appendix A

MARKET 
COORDINATIONPRODUCTIONPLANNING

After implementing precision agriculture technologies enabled by internet connectivity, row crop farmers can 
enjoy benefits to their business management and quality of life.

ROW CROP FARMERS
BENEFITS OF PRECISION AGRICULTURE

Today is “fly day” for Jane, a Midwestern corn and 
potato grower. She heads outside and fires up her 
drone to do a pass over the fields she operates north 
of the office. She has her workers check on the fields 
throughout the week, of course, but they only check a 
fraction of what the drone’s camera does. While the 
drone is out flying, she checks her connected irrigation 
system on her phone; it takes 3 or 4 minutes to load, 
but then she adjusts the rate for each pivot based on 
the data as it streams in. 

The drone is mostly a scouting tool now, but she 
heard at last week’s Next Ag Leaders event that one 
company is developing some with 10-foot sprayers. 
That seems too small, but the manufacturer pointed 
out that “swarms” of ten drones could fly down a field 
and spray almost as much as a 120-foot boom. Even 
at $12,000 per drone with a spraying attachment, the 
total would still be half the cost of a new, quarter-
million-dollar sprayer. Plus, there would not be any 
compaction or crop damage. 

Speaking of sprayers, it looks like she needs to apply 
more fertilizer in the new field she picked up this year. 
Without past years’ yield maps, she couldn’t set a 
prescription formula to program her variable-rate 
fertilizer application. She could probably approximate 
something based on her drone imagery, but the drone 
and larger machinery are from different manufacturers 
with proprietary software, so she can’t integrate and 
overlay the data. Drone imagery takes so much 
bandwidth that she has made it a habit to leave her 
laptop open overnight to upload and stitch images, 
once the rest of her staff has left, since her office WiFi 
isn’t fast enough while others use it. 

Jane pulls out the tractor and heads out to spray. 
Tractors mostly drive themselves these days, thanks to 
autosteer, allowing Jane to multitask from the driver’s 
seat. She does a little research into a few purchases 
she is considering, including connected scales for the 
grain loading dock. In reviewing last years’ haul data, 

the drivers had entered almost a third of it incorrectly! 
This kind of recordkeeping software is a game-
changer. In fact, as she pulls out of the field, she saves 
a record of the pesticide treatment applied, and shares 
a copy with the landowner. The cab is a lot less 
cluttered these days; it used to be jam-packed with 
coffee-stained notes trying to keep track of how much 
had been put on and where. Plus, Jane’s shoulders 
hurt a lot less at the end of the day than with her old 
tractor, and the extra time gives her more energy to 
focus on her business. 

Back at the office, Jane kicks aside a box of soil 
sensors under her desk; they had required constant 
“fixes” and tech support from the manufacturer. Still, 
they weren’t the most costly example of failed 
equipment: when a $2 sensor on her combine failed 
last year, she lost half a day of harvest time and 
incurred $1500 in repair costs. 

From her computer, Jane skims through message 
threads on the online discussion forum AgBlog. Jane is 
always searching for new practices and tech, but she’s 
extremely reluctant to share her own. Crops like corn 
and potatoes are—for the most part—commodities, 
and so her peers are also her competitors. Speaking of 
which, she flips over to check her marketing app to 
see where prices are today. With the price jump, it has 
reached the “sell” target she set this spring, so she 
commits 20% of her anticipated harvest at that value. 
In past years, she might gamble that the price will 
keep rising, but the data has given her the discipline to 
stick with pre-planned targets. 

She flips back to the forum and reads a post about a 
farm with a new side business offering Precision 
Agriculture services. Diversifying into other businesses 
seems like a good way to reduce risk. She still doesn’t 
have quite enough time to build up the skills she’ll 
need, but maybe one day she can become a full-time 
Precision Agriculture services provider. Maybe.

Name: 
Jane Dawson
State: 
Illinois
Products:
Corn, potatoes

Highlighted 
Technologies:
• Unmanned aerial 

vehicle (drone)

• Drone attachments 
for precision 
measurement and 
spraying

• Variable-rate 
irrigation

• Yield mapping

• Variable-rate fertilizer 
application

• Auto-guidance 
systems on tractors

• Recordkeeping 
software

• Online discussion 
forums

• Marketing mobile 
application

Jane’s story is a composite representation based on conversations with 13 real row crop farmers in Illinois, Indiana, Iowa, New York, and 
Texas. This story describes the everyday joys, frustrations, and experiences of farmers pioneering the adoption of Precision Agriculture 
technologies.

A ROW CROP FARMER’S PERSPECTIVE
CONNECTED TECHNOLOGIES IN PRACTICE

for new fields or crops help triage problems 
faster and improve 

decision making over 
time

through reduced 
hours and stress

to learn new skills, 
research and plan, 

multitask, or manage

over digital channels

Faster 
learning curve 

Better, real-
time records

Physical health 
and peace of mind More time Peer learning

BENEFITS OF NEXT GENERATION PRECISION AGRICULTURE
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Reference final USDA report title

Precision Agriculture in Specialty Crop Farming Could Add
$13–$22 BILLION IN POTENTIAL BENEFIT (GROSS) FOR THE U.S. AGRICULTURE INDUSTRY,
OF WHICH ~45% ($6–$9 BILLION) DEPENDS ON INTERNET E-CONNECTIVITY

MARKET 
COORDINATIONPRODUCTIONPLANNING

Pest Prevention and 
Monitoring: Connected drones and 
software can prevent or identify pest 
problems, reducing spray loss on the 
ground by 68% to 93%.

3 Frost Detection: Wireless 
sensors can help identify frost patterns 
and alert producers, improving 
forecasts by 50% and increasing 
relative crop value by an average of 
18%.

6 Direct-to-Consumer Sales: 
Digital platforms can shorten the supply 
chain and increase producer revenue by 
50% per unit of apples, 649% per unit of 
salad mix, and 183% per unit of 
blueberries.

9

1 Weather Modeling: On-site 
stations can forecast and detect local 
problems, saving users $19,500 per 
year in spray costs and preventing 
$264,000 per year in crop loss.

Machine Learning: Software 
and field imagery can identify 
overgrown or foreign plants and 
inform fungicide application, reducing 
labor costs by 20% to 25%. 

2 Smart Irrigation: Soil-based 
plant sensors can help control 
irrigation systems to improve water 
efficiency by 20% to 25%, increase 
yields by 17.5%, and cause 10-20% less 
tip burn, increasing profitability by 
$500-$4,000 per acre.

5 Food Waste Management: 
Online platforms can help sell 
perishable food that might otherwise 
go to waste, increasing market access 
and creating $10,651 in additional 
revenue per producer.

8

Input Use and Management: 
Decision support software can enable 
data-driven decision making to 
maximize yield while reducing inputs, 
like fungicide use by 50%.

4 Robotic Harvesting: 
Autonomous pickers using vacuums or 
pincers for harvesting and picking can 
reduce overall harvest costs to 35% to 
45% of total production costs.

7 Storage Monitoring: Remote 
sensor systems can manage 
containers and send alerts, to avoid 
temperatures and pressures causing 
perishable good prices to drop 10% 
per hour.

10

$1.3–$2.1 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$3.6–$5.8 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$8.5–$13.8 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

CONNECTED TECHNOLOGIES INUSDA Logo

Reference that all sources are in Appendix A
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OF WHICH ~45% ($6–$9 BILLION) DEPENDS ON INTERNET E-CONNECTIVITY
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Pest Prevention and 
Monitoring: Connected drones and 
software can prevent or identify pest 
problems, reducing spray loss on the 
ground by 68% to 93%.

3 Frost Detection: Wireless 
sensors can help identify frost patterns 
and alert producers, improving 
forecasts by 50% and increasing 
relative crop value by an average of 
18%.

6 Direct-to-Consumer Sales: 
Digital platforms can shorten the supply 
chain and increase producer revenue by 
50% per unit of apples, 649% per unit of 
salad mix, and 183% per unit of 
blueberries.

9

1 Weather Modeling: On-site 
stations can forecast and detect local 
problems, saving users $19,500 per 
year in spray costs and preventing 
$264,000 per year in crop loss.

Machine Learning: Software 
and field imagery can identify 
overgrown or foreign plants and 
inform fungicide application, reducing 
labor costs by 20% to 25%. 

2 Smart Irrigation: Soil-based 
plant sensors can help control 
irrigation systems to improve water 
efficiency by 20% to 25%, increase 
yields by 17.5%, and cause 10-20% less 
tip burn, increasing profitability by 
$500-$4,000 per acre.

5 Food Waste Management: 
Online platforms can help sell 
perishable food that might otherwise 
go to waste, increasing market access 
and creating $10,651 in additional 
revenue per producer.

8

Input Use and Management: 
Decision support software can enable 
data-driven decision making to 
maximize yield while reducing inputs, 
like fungicide use by 50%.

4 Robotic Harvesting: 
Autonomous pickers using vacuums or 
pincers for harvesting and picking can 
reduce overall harvest costs to 35% to 
45% of total production costs.

7 Storage Monitoring: Remote 
sensor systems can manage 
containers and send alerts, to avoid 
temperatures and pressures causing 
perishable good prices to drop 10% 
per hour.

10

$1.3–$2.1 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$3.6–$5.8 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

$8.5–$13.8 Billion
in potential benefit (gross) to 
the U.S. agriculture industry

CONNECTED TECHNOLOGIES INUSDA Logo

Reference that all sources are in Appendix A

After implementing precision agriculture technologies enabled by internet connectivity, specialty crop 
farmers can enjoy benefits to their business management and quality of life.

SPECIALTY CROP GROWERS
BENEFITS OF PRECISION AGRICULTURE

As the CTO for a 2,000-acre specialty crop farm, José 
keeps a constant pulse on his crops. From a couple of 
digital dashboards on his iPad, he checks the final 
numbers on yesterday’s broccoli and lettuce yields and 
double-checks the settings of the remote-controlled 
refrigeration lockers, which help minimize spoilage 
before crops are shipped out. On his drive to the next 
site, he listens to a podcast from a regional innovation 
center explaining some of the new ag tech projects 
they’re incubating. He’s consistently been an innovator 
in this area, building many of his own technologies for 
specialized production of each crop. He now hosts his 
own peer groups to share what he has learned and 
show off his latest tech. 

His drive is interrupted by a call from Tom, who’s been 
experimenting with irrigation systems on iceberg 
lettuce fields, as part of an effort to reduce water 
usage due to rising water prices. A few years ago, Tom 
had pitched and implemented a variable-rate 
irrigation system to replace the farm’s flood irrigation 
system and reduce overwatering. Estimates were that 
precision irrigation could reduce inputs by up to 20% 
while maintaining—or improving—yield per acre, and 
the results have more than delivered. José asks about 
the new autonomous irrigation pilot that Tom has 
been running. During the lettuce harvest, they’ll record 
conclusive results, Tom says, but so far, it appears that 
the water sprayers are automatically adjusting based 
on continuous water and soil sampling.

José hangs up and pulls up to the broccoli field to 
check on his favorite project: a custom-built broccoli 
harvester. Automated harvesters are commonplace for 
row crops like corn, but specialty crops are usually 
picked by hand, since they’re too delicate or 
inconsistently shaped for machines to handle. Due to 
rising wages, the owners had asked José to think 
about ways to reduce dependence on seasonal labor. 
José had seen a similar machine at a trade show in 
Spain, and the big U.S. manufacturers didn’t seem 
focused on specialty crops, so he decided to engineer 

the first broccoli harvester in the country. He actually 
outsourced production to Canada, in order to keep 
American competitors from swiping his design. José 
pulls up to the harvester and walks around it a couple 
times, admiring his work.

A few yards away, a field crew packs romaine into 
bags. José helped implement barcode scanners and 
in-field label printers, although spotty service 
constantly interrupts the data stream, and he has to 
cross-check against shipping records. Last week the 
cell service was so bad, José had to manually input half 
the barcodes. The tracking increases traceability and 
insulates the operation a little from outbreaks and 
scares. José suspects consumers will continue wanting 
to know more about where their food comes from and 
how it’s grown, so he invested early. 

As he returns to the office for a chat with the Deputy 
CTO, José glances at his phone and scans an email 
from the aerial imagery service he hired. Three times a 
week, for a reasonable fee, they fly over his fields in 
their special drone, equipped with an expensive 
multispectral camera, to generate maps of chlorophyll 
levels, temperature, and water density in the soil. The 
maps they send take so much bandwidth to download, 
José usually needs to drive to his equipment dealer’s 
office to view them. He archives the email for later.

When hiring for the Deputy CTO job last year, José 
struggled to find good applicants who were in—or 
willing to relocate to—the area. Rather than lowering 
his standards, he hired Jenny, who lives in San 
Francisco. She lives close enough to visit the farm 
every week or two while doing most of her work on 
the systems remotely. José is very pleased with her 
work and feels proud to have hired top-tier talent. It 
gives him even more time to plan for future 
investments; he’s looking forward to reading the latest 
Fresh Produce Growers newsletter on his iPad, where 
he’d seen a teaser for an article about next-gen 
autonomous harvesters. 

Name: 
José Gutierrez
State: 
California
Products:
Broccoli, lettuces

Highlighted 
Technologies:
• Mobile applications 

& dashboards

• Remote-controlled 
refrigerators

• Variable-rate 
irrigation systems

• Autonomous 
irrigation systems

• Precision water and 
soil sensors

• Automated specialty 
harvester

• Internet-enabled 
traceability scanners 
and printers

• Drones with 
multispectral cameras

• Autonomous 
harvesters

José’s story is a composite representation based on conversations with 6 real specialty crop farmers in California and Texas. This story 
describes the everyday joys, frustrations, and experiences of farmers pioneering the adoption of Precision Agriculture technologies.

A SPECIALTY CROP GROWER’S PERSPECTIVE
CONNECTED TECHNOLOGIES IN PRACTICE

facilitating recruitment
of top-tier talent

as a result of reducing
raw inputs like water

through automation, 
addressing shortages 

and premiums on 
labor

and compliance with 
federal requirements

to test new tech and 
customize based on 
farm-specific needs

Remote 
work

Resource 
sustainability

Decreased 
reliance on labor

Improved 
food safety Experimentation

BENEFITS OF NEXT GENERATION PRECISION AGRICULTURE
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Reference final USDA report title

Precision Agriculture in Livestock and Dairy Could Add
$20–$25 BILLION IN POTENTIAL BENEFIT (GROSS) FOR THE U.S. AGRICULTURE INDUSTRY,
OF WHICH ~40% ($7–$10 BILLION) DEPENDS ON INTERNET E-CONNECTIVITY

Reference that all sources are in Appendix A

Infanticide Prevention: 
Sensors can listen for sounds of 
distress and stimulate sows to re-
position, reducing these preventable 
animal deaths by 75%.

2 Mastitis Detection: 
Automated monitoring systems can 
detect early signs of mastitis and help 
avoid $316 in indirect costs per 
infected cow per year.

5 Robotic Milking: Robots can 
sanitize and stimulate teats, self-attach 
to utters, and catch milk, increasing 
the frequency of milkings and 
increasing production by 8%.

8 Online Channels: Channels like 
online cattle auctions can return 65% 
more revenue per unit of beef, 
compared to mainstream supply chains.

11

1 Fertility Planning: Biosensors 
can track ovulation cycles and detect 
estrus with a 95% to 97% success rate, 
helping to boost pregnancy rates.

Precision Feeding: Sensors 
can calibrate and distribute optimal 
amounts of feed, decreasing costs by 
$0.12 per day per cow.

4 Unmanned Herding: 
Unmanned Aerial Vehicles can 
monitor and herd, reducing by 20% 
the cost of searching for lost cattle.

7 Automated Sorting: Visual 
inspection, weighing, and quality 
sorting can optimize product pricing 
and return an additional $27 per day 
or $10,000 per year for a farm.

10

Livestock Records and 
Management: Software can keep 
records and make decisions based on 
real-time herd data to reduce costs by 
$6 per 20kg of production.

3 Audio/Video Facility 
Monitoring: Cameras and AI can help 
avoid or track lost animals, reducing 
labor time by 2.27 labor hours per 
1000 pounds and two hours per 
broiler house per day.

6 Tracing and Marketing: 
Technology can communicate key 
product attributes so consumers make 
informed purchases and, for farmers, 
unlock 15% premiums compared to 
retail prices of commodity beef.

12General Health Monitoring: 
Bluetooth-enabled animal wearables 
can monitor activity and detect 
anomalies, reducing medication by 
15% per animal and shortening the 
cattle finishing process by 4 to 6 
weeks.

9

$2.4–$3.1 Billion
in potential benefit (gross) for 
the U.S. agriculture Industry

$15.7–$20.4 Billion
in potential benefit (gross) for 
the U.S. agriculture Industry

$1.4–$1.8 Billion
in potential benefit (gross) for 
the U.S. agriculture Industry

MARKET 
COORDINATIONPRODUCTIONPLANNING
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Reference final USDA report title

Precision Agriculture in Livestock and Dairy Could Add
$20–$25 BILLION IN POTENTIAL BENEFIT (GROSS) FOR THE U.S. AGRICULTURE INDUSTRY,
OF WHICH ~40% ($7–$10 BILLION) DEPENDS ON INTERNET E-CONNECTIVITY

Reference that all sources are in Appendix A

Infanticide Prevention: 
Sensors can listen for sounds of 
distress and stimulate sows to re-
position, reducing these preventable 
animal deaths by 75%.

2 Mastitis Detection: 
Automated monitoring systems can 
detect early signs of mastitis and help 
avoid $316 in indirect costs per 
infected cow per year.

5 Robotic Milking: Robots can 
sanitize and stimulate teats, self-attach 
to utters, and catch milk, increasing 
the frequency of milkings and 
increasing production by 8%.

8 Online Channels: Channels like 
online cattle auctions can return 65% 
more revenue per unit of beef, 
compared to mainstream supply chains.

11

1 Fertility Planning: Biosensors 
can track ovulation cycles and detect 
estrus with a 95% to 97% success rate, 
helping to boost pregnancy rates.

Precision Feeding: Sensors 
can calibrate and distribute optimal 
amounts of feed, decreasing costs by 
$0.12 per day per cow.

4 Unmanned Herding: 
Unmanned Aerial Vehicles can 
monitor and herd, reducing by 20% 
the cost of searching for lost cattle.

7 Automated Sorting: Visual 
inspection, weighing, and quality 
sorting can optimize product pricing 
and return an additional $27 per day 
or $10,000 per year for a farm.

10

Livestock Records and 
Management: Software can keep 
records and make decisions based on 
real-time herd data to reduce costs by 
$6 per 20kg of production.

3 Audio/Video Facility 
Monitoring: Cameras and AI can help 
avoid or track lost animals, reducing 
labor time by 2.27 labor hours per 
1000 pounds and two hours per 
broiler house per day.

6 Tracing and Marketing: 
Technology can communicate key 
product attributes so consumers make 
informed purchases and, for farmers, 
unlock 15% premiums compared to 
retail prices of commodity beef.

12General Health Monitoring: 
Bluetooth-enabled animal wearables 
can monitor activity and detect 
anomalies, reducing medication by 
15% per animal and shortening the 
cattle finishing process by 4 to 6 
weeks.

9

$2.4–$3.1 Billion
in potential benefit (gross) for 
the U.S. agriculture Industry

$15.7–$20.4 Billion
in potential benefit (gross) for 
the U.S. agriculture Industry

$1.4–$1.8 Billion
in potential benefit (gross) for 
the U.S. agriculture Industry
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COORDINATIONPRODUCTIONPLANNING
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After implementing precision agriculture technologies enabled by internet connectivity, livestock and dairy 
farmers can enjoy benefits to their business management and quality of life.

LIVESTOCK & DAIRY PRODUCERS
BENEFITS OF PRECISION AGRICULTURE

Dave’s alarm goes off at 6:00 a.m., two hours later 
than it used to. Out of habit, he swings by the barn 
before breakfast and checks on the dairy cows lining 
up to get into the robotic milking stalls. All 180 will be 
milked 2 to 3 times today, compared to before the 
robots when three people milked twice daily. 

When his four kids still lived at home, the family could 
easily get by with a parallel milking system, but as the 
kids moved out, he realized that they needed to make 
a change to stay in business. His son, Will, is pretty 
tech-savvy and had begged him to consider 
automating the operation with the robotic milkers
he’d read about. Dave was skeptical at first, but after 
penciling out the cost of hiring 3 new laborers versus 
outfitting the barn with robotic milkers, the financial 
cost-benefits were pretty similar. Plus, with this new 
tech, he has scaled from 60 dairy cows to 180 in 3 
years, without new hiring. This automated system has 
made his cost structure more similar to much larger 
operations; as Will puts it, “less time milking, more 
time managing.”

Dave walks to the small office attached to the side of 
the barn, from which he runs much of the operation, 
and checks the system dashboard from his computer. 
As each cow enters the stall, its RFID tag pulls up its 
record from the livestock management software, 
flashing its recent stats across the screen (including 
feed, medications, milk yield, and fertility cycle). This 
data is used to set cows’ feeding regimen in the stall, 
and the software increasingly enables personalized 
precision feeding, varying the type and amount of 
feed based on yields and other factors. He suspects 
these records will one day make it easier to meet food 
safety and traceability regulations, and he’s heard 
some producers are experimenting with using 
blockchain applications to share stats with customers 
who want more information about their food.

The herd-level dashboard loads pretty quickly, but 
pulling up an individual cow’s trends means sitting for 
15 to 20 seconds each time. Because the metal barn 

blocks cell signals, Dave has 14 different cellular plans 
for full coverage, costing about $1900 per month. 

Dave’s smartphone chimes with a mobile alert. Cow 
#138 is eating and drinking less, a classic early warning 
sign of mastitis. He walks back to the barn to inspect, 
making a mental note to check the data from the 
activity tracking collars, too. They’re like “fit bits” for 
cows, in that they record each animal’s movements 
and digestive habits (although, annoyingly, they 
operate with a separate software from the robotic 
milking system). It took Dave a while to trust the data; 
he grew up around cows and jokes that he has a sixth 
sense for when they’re in heat or getting sick. But the 
data reports have been alerting Dave to health issues 
12 to 24 hours earlier than his gut was telling him and 
improving his breeding practices too. He’s heard that 
swine and poultry facilities have started using artificial 
intelligence in cameras and audio recorders to flag 
signs of illness based on animal breathing or signs of 
duress. He wonders if similar tech exists for cows. The 
real value, of course, would be in streaming all this 
data to his vet, offloading some health management 
duties and getting recommendations faster and more 
consistently. 

He checks his schedule for the day as he heads back to 
the house for lunch. He has a call set up with his 
contact at a meal kit startup, one of the direct-to-
consumer marketing channels he’s trying. With more 
time on his hands, he’s been testing the idea of a 
dual-purpose herd, instead of selling his bulls to 
someone else. Before, he lacked the volume to make it 
economical, but this startup likes small, nontraditional 
suppliers. Plus, they provide recipes to buyers, shaping 
consumer tastes. He is able to sell more of each 
animal, which reduces waste to increase profitability. 

Dave is looking forward to this evening when the 
whole family is coming over for dinner at 5 p.m., since 
the young grandkids have an early bedtime. For most 
of his life, Dave couldn’t attend many family events 
because of his hours. Not anymore, and not tonight. 

Name: 
Dave McGrory
State: 
Pennsylvania
Products:
Dairy milk, 
some beef

Highlighted 
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• Robotic milking 

system

• RFID tags

• Livestock 
management 
software

• Precision feeding 

• Mobile alerts

• Activity tracking 
collars

• Artificial intelligence 
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recorders

• Direct-to-consumer 
marketing

Dave’s story is a composite representation based on conversations with 8 real livestock/dairy farmers in California, Iowa, Illinois, Indiana, 
New York, and Pennsylvania. This story describes the everyday joys, frustrations, and experiences of farmers pioneering the adoption of 
Precision Agriculture technologies.

A LIVESTOCK & DAIRY PRODUCER’S PERSPECTIVE
CONNECTED TECHNOLOGIES IN PRACTICE
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