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Electric and autonomous vehicles. Artificial Intelligence. Machine
Learning. Decision Analytics. Robotics. Drones. Sensor networks.
Internet of Things. Nanotechnology.
There is one industry, agriculture, that is actually implementing all of them in one form or another.
What is Precision Ag?
Precision Ag is a farm management technique that
uses information technology and a wide array of
technology components such as GPS guidance,
sensors, robotics, drones, autonomous vehicles,
variable rate technology, GPS-based soil sampling,
automated hardware, telematics, and software.
Agricultural technology implementations are
accelerating, as evidenced by the dramatic increase in
sector investments as well as M&A activity. Some of
the more advanced technologies gaining traction
include nanotechnology, vertical farming, electric
vehicles (EVs), AI-powered robotics and drones,
matrixed sensor networks and several others. Grand
View Research estimates the size of the market that
includes these technologies at $6.96 billion in 2021,
1
growing at a 12.8 percent per year rate.
This report focuses on investments, M&A, the
participants in Precision Ag, and those companies
focusing on sustainability.
The Past Decade in Precision Ag
Precision Ag technologies provide the information
and systems that allow a farmer to optimize and
customize the timing, amount, and placement of
inputs (seed, fertilizer, pesticides, irrigation, etc.) for
any given section of a field. This enables maximum
yield from the entire field at the lowest possible cost.
There have been major advancements, big deals (e.g.,
Monsanto’s purchase of Climate Corp for $930
million in 2013), and billions in investments
(454
2
companies raised $6.9 billion in 2021).
The technical foundations of Precision Ag (GPSguided auto steering, variable rate controls for
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inputs, and sensors) are now the base technology for
most farmers as their costs have come down and the
benefits (in terms of ROI) are being realized.
In 2014, FOCUS Investment Banking published
Precision Ag: M&A, Investment, and Start-ups on
the Rise to highlight the biggest technological change
in agriculture since the introduction of hydraulics in
the 1940s. Of the 16 public Precision Ag companies
reported in 2014, six have been acquired (Bayer’s
$66.3 billion acquisition of Monsanto in 2018
headlined the acquisitions). John Deere and Valmont
Industries, two industry leaders, experienced tripledigit growth fueled by acquisitions and product
expansion. Additionally, of the 132 companies we
reported on, 30% were acquired and 15% went out
of business. Trimble, Telus Agriculture, and Raven
Industries have been the most active acquirers over
the past eight years.
The 2014 report highlighted 21 M&A transactions
and 11 investments in Precision Ag companies. Of
those that received funding, eight were later
acquired. This contrasts with the past two years,
where investments have significantly outpaced M&A
activity.

If you’re looking to invest or raise money in this
burgeoning industry, FOCUS can help. FOCUS has
been helping middle market companies worldwide
to sell, buy, or raise capital since 1982. The author
of this report, Managing Director Eric Oganesoff,
has led over 80 M&A, debt, and capital raise
transactions and has over 20 years’ experience as
the CEO or president of several companies. See
Eric’s contact information at the end of this report.
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Advanced Technologies – The Future of Agriculture
Precision Ag allows farmers to accurately track
equipment and more efficiently use inputs to maximize
yield. Auto-steering, variable-rate technology, and
data-collecting sensors enable farmers to make more
informed decisions. Sensors throughout the farm
produce massive amounts of data, and analysis of the
3,4
data represents the next frontier of Precision Ag.
Technology can make instantaneous decisions based on
analysis, and continually learn from those decisions.
This advancement represents the shift from “precision”
agriculture to “decision” agriculture.
Not surprisingly, this development has created a huge
investment and M&A opportunity as companies in this
sector seek to maximize the benefits of these new
technologies. Venture capital and private equity firms
are excited, but so are tech giants like Microsoft, which
has taken an active interest in the agriculture sector
and is seeking to partner with companies in the space.
Several emerging technologies will contribute to
this trend:
Artificial Intelligence and Machine Learning. Advanced
sensors on vehicles, on plants, in the soil, on drones and
satellites provide data that can be correlated with
inputs, crop growth, and yields. By applying machine
learning to agriculture allows for the data collected to
determine, in real time, insights and recommendations
that have not been able to be obtained previously to
drive the equipment laying down the fertilizers,
insecticides, herbicides and providing irrigation (see the
Hands Free Hectare farm mention below).
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Farms Generate Massive
Amounts of Data
North Carolina State University estimates that by
2025, an average-sized farm, which in 2021 was
445 acres, will produce over a million data points
a day.

Machine Learning at Work
Researchers at North Dakota State University
have developed an automated tool using drones
and machine learning to assess the severity of
Goss’s Wilt in corn fields. This bacterial disease
causes long, dark lesions to occur on the leaves of
5
corn.
The machine learning algorithms replace the
current method of manual visual inspections,
improving accuracy and efficiency.

The Connected Farm
Metos USA offers decision support systems that
collect data from machine, handheld, and field
IoT (Internet of Things) devices. These systems
work together and communicate with one another
to provide actionable insights (management of
irrigation systems, timing of input application,
machinery operation optimization, etc.) using
artificial intelligence.
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Robotics. With artificial intelligence and machine
learning creating an intelligent and improving
“brain,” companies are automating processes
throughout the farm. These smart machines are
making decisions and executing those decisions in
the areas of seeding, irrigation, crop picking,
applying chemicals, and more. Autonomous
vehicles are set to revolutionize the agriculture
6
industry, providing enormous cost advantages.
The autonomous future of agriculture can be seen
at Hands Free Hectare, a 35-hectare (~86.5
acres) farm run through a collaboration between
Harper Adams University, Precision Decisions, and
Agri-EPI Centre in the United Kingdom. The farm
grows arable crops fully remotely, without
agronomists on the ground or operators in the
driver’s seat.

Precise Laser Weeding

In another example, Verdant Robotics, a startup
located in Silicon Valley, created an advanced multicrop platform that attaches to the back of operatordriven tractors. The system leverages machine
learning to uniquely track 500,000 plants per hour
over space and time to make chemical treatment
decisions for crop protection and fertility. This
indexing creates a digital twin of the entire farm,
allowing the system to make real-time decisions.
The Verdant platform also leverages a laser weeding
system that allows for precise, non-chemical weeding.
The combination of laser weeding and plant-specific
chemical application reduces chemical usage by up to
95% compared to a traditional farm.

Full Autonomy

The autonomous future of agriculture can be seen at
Hands Free Hectare, a 35-hectare (~86.5 acres)
farm run through a collaboration between Harper
Adams University, Precision Decisions, and Agri-EPI
Centre in the United Kingdom. The farm grows
arable crops fully remotely, without agronomists on
the ground or operators in the driver’s seat.
Figure 2 Verdant Robotics Platform attached to New Holland Tractor

Figure 1 Autonomous vehicles at HandsFree Hectare
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Nanotechnology – Inputs of the Future
Nanotechnology provides new tools for the grower by
focusing on the molecular treatment of diseases and
enhancing the ability of plants to absorb nutrients.7
Since the concept of nanotechnology was first
introduced in 1959 by American physicist and Nobel
Prize laureate Richard Feynman, nanotechnologies
have contributed to almost every field of science,
including physics, materials science, chemistry,
biology, computer science, and engineering. And now
the science is entering into agriculture.

How Small is a Nanometer?
To give you an idea just how small a6
nanometer is, a human hair is about
80,000 nanometers thick.

Moleaer Case Study

Aqua-Yield Case Study

Moleaer, a nanotechnology company based in
California, produces nanobubbles with features that
improve water quality, root development, and plant
health. Using nanobubbles on its farm, Rebel Farms
saw plant volume increase by 22% and the growth
cycle reduced from 10 to eight weeks.

Another company, Aqua-Yield, leverages
nanotechnology for the enhanced delivery of crop
inputs. Bob Huck, a farmer from Tropical Star
Vegetable Transplants in Donna, Texas, saw AquaYield’s solutions reduce his growth cycle by 30
days compared to nearby farms.
AgriTech Consulting, LLC, conducted an
experiment to measure the impact of NanoN+, a
nanoliquid product that enhances uptake of
nitrogen fertilizer, on U.S Central Plains’ corn
fields. NanoN+ was added to two treatments with
both realizing increased yield over the control
without NanoN+. The extra bushels generated an
ROI of 4:1.

Figure 3 Moleaer Bloom nanobubble generator
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Sustainability – Driving Investments and New
Subsectors
Sustainable agriculture principles call for
environmentally friendly production that promotes
continuous soil health and minimizes water use,
herbicides, insecticides and land usage. Precision Ag
technologies and practices have provided the tools for
growers to achieve these goals at a profitable level.
What have also emerged are new growing methods
and other incentives for creating a sustainable future.
Vertical Farming. Vertical farming consists of
growing plants indoors vertically, using LED lighting
and advanced growing systems. The value proposition
of vertical farming is the ability to grow large
amounts of crops in9 less space using fewer inputs. For
example, Nordic Harvest, a Danish start-up growing
mixed greens, uses 250 times less space and 250
times less water to grow the same amount as a
traditional farm.8
The efficiency of these systems comes from year-round
production, the sterile environment helping to reduce
pathogens, and its local nature. Today, vertical
farming and controlled environment agriculture
systems are focusing on greens (lettuce, kale, arugula,
spinach, etc.) and certain fruits, i.e., the higher value
crops. These crops are compact in size, have short
production cycles, and have a high market value,
9
making vertical farms economically viable.

Vertical farm companies are expanding and developing
unique technology systems used in their controlled
environments. This trend represents the culmination of
many advanced technologies highlighted by the 200+
companies mentioned in this report.

AeroFarms – A Vertical
Farming Pioneer
Founded in 2004, this Newark, N.J., company doesn’t
grow its crops in soil but suspends crops in a fine mist
of water and nutrients. This is known as aeroponics,
and saves 95% of water compared to soil agriculture
and 40% compared with hydroponics (where roots are
submerged in water).
Lighting is also controlled – photosynthesis only
requires light from the red and blue extremes of the
visible spectrum (chlorophyll reflects the green midrange). AeroFarms makes sure its plants get only this
light, improving efficiency and reducing energy costs.
This is all driven by the company’s data science, AI,
and machine learning technologies.
The company claims its yields are – on average – 390
times higher per square foot than those of field
agriculture.

Vertical farms will not fully replace outdoor farms,
which will continue to focus on crops that do not fit
the characteristics above, such as corn, soybeans, and
10
wheat.

Figure 4 AeroFarms Vertical Farming System
8 The Planetary Press. 2022. Vertical Farming – Is This the Future of Agriculture? Available:

https://www.theplanetarypress.com/2022/05/vertical-farming-is-this-the-future-of-agriculture/
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Figure 5 Plenty Vertical Farming System

Figure 6 Bowery Vertical Farming System

EVs Coming to Agriculture.
In December 2021, John Deere acquired a majority
ownership in Kreisel Electric, a leader in the
development of immersion-cooled battery
technology. As electric vehicles are becoming more
commonplace on roads throughout the country, the
technology is moving into agriculture. Electric
vehicles offer superior performance and cost
significantly less to operate than traditional
combustion engine vehicles; those advantages,
however, are offset by the limited operating time
and higher purchase prices. Transactions like the
John Deere acquisition will likely continue as
startups and incumbent tractor companies race to
commercialize and mass produce electric farm
vehicles, driving down costs and increasing
operating time.

Figure 7 Automation at Fifth Street Vertical Farm Facility

Figure 8 Monarch MK-V electric and fully autonomous tractor
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Agriculture Technology Public Companies
The public companies providing products and
services in the agriculture technology industry
are shown in the figure below.

They are categorized as “pure-play” agriculture
11
or “diversified” (i.e., they serve multiple markets
beyond agriculture).

(continued)
11

Financial Information is converted to USD and based on the trailing twelve Months (TTM) from June 30, 2021
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Public Companies (continued)
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Precision Ag Private Company Key
Players, Investments, and M&A
In addition to the public companies mentioned
above, we list 115 private companies below
that currently offer Precision Ag products and
services.
Many of these companies were recently
founded and are in early stages of growth.

Private Companies

The private companies in Precision Ag are
divided into five categories:
• Robotics/Automation/AI/ML
• Decision Analytics
• Sustainability
• Sensors/Remote Monitoring/Data/Planning,
and Imaging/Mapping/Variable-Rate

12

(continued)
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Company, transaction, and financial data throughout the report: CapitalIQ and MergerMarket
*Source: Capital IQ, Mergermarket, and Google Search
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Private Companies (continued)

(continued)
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Private Companies (continued)

(continued)
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Private Companies (continued)

(continued)
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Private Companies (continued)

*Source: Capital IQ, Mergermarket, and Google Search
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Investments in Precision Ag Since 2020
Precision Ag has generated lots of excitement
among many venture capital and private equity
firms. Strategic investors like Bayer, WilburEllis, CNH Industrial, and Yamaha are also
playing an active role in these investments,
developing relationships with early-stage
companies with promising technologies. As these
13
companies grow and come to market, these
13
relationships often turn into acquisitions.

The investments in Precision Ag are divided into
the five categories as the previous list:
• Robotics/Automation/AI/ML
• Decision Analytics
• Sustainability
• Sensors/Remote Monitoring/Data/Planning,
and Imaging/Mapping/Variable-Rate

Investments (2020 – Present)

(continued)
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Source: Capital IQ, Mergermarket, and Google Search
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Investments (continued)

(continued)

16

Investments (continued)

(continued)
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Investments (continued)

(continued)
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Investments (continued)

*Source: Capital IQ, Mergermarket, and Google Search
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M&A in Precision Ag Since 2020
Since 2020, on the M&A side, incumbent
strategic companies are driving most of the
acquisitions. The list below highlights the current
trend of strategics looking to expand their
offerings through acquisition. Most of the M&A
activity has been focused on the software driving
14
automation and decision analytics.

The private companies in Precision Ag are
divided into same five categories as the
previous lists:
• Robotics/Automation/AI/ML
• Decision Analytics
• Sustainability
• Sensors/Remote Monitoring/Data/Planning,
and Imaging/Mapping/Variable-Rate

M&A Activity (2020 – Present)

(continued)
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Source: Capital IQ, Mergermarket, and Google Search
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M&A Activity (continued)

(continued)
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M&A Activity (continued)

Partnerships Driving the Future of
Agriculture
There are many reasons for companies to
partner: create a one-stop-shop; obtain access
to a new customer base; enhance a product
offering by adding new features; increase
distribution; accelerate product development;
gain access to new technology; and as a test run
before completing a merger or acquisition, to
15
name a few.

to the agriculture technology industry, highlighting
the tech giant’s growing interest in agriculture. As
agriculture becomes more digitized, technology
incumbents from other industries may look to boost
their top and bottom lines through expanding into
the agriculture market.
Recent partnerships have focused on these three
themes: 1) precision/decision agriculture, 2)
advanced technology, and 3) sustainability. See the
table below for a list of partnerships announced
since the beginning of 2021.

In Q4 2021, Bayer and Trimble both partnered
with Microsoft to expand the Microsoft cloud
Agriculture Technology Partnerships (2021–Present)

(continued)
15

Source: Capital IQ, Mergermarket, and Google Search
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Partnerships (continued)

For more information about Precision Ag, contact:
Eric M. Oganesoff
Managing Director and Supply Chain Team Leader
Eric.Oganesoff@focusbankers.com
202-470-1969
Eric Oganesoff has conducted over eighty M&A, debt and capital raise transactions and has served as the CEO or
President of six companies. Mr. Oganesoff has over twenty years of senior executive level experience in leading
businesses ranging from wireless solutions, software and RFID services to manufacturing, agricultural and
industrial products, energy and environmental products and government contracting. Mr. Oganesoff is also a
member of the FOCUS’s Government and Defense Group.
He received a White House appointment to NASA as Special Assistant to the Associate Administrator, Office of
Space Flight where he headed the NASA task force that developed NASA's first strategic marketing plan for
Space Shuttle launch services. He received a Presidential Commendation from President Reagan for his work at
NASA.
Mr. Oganesoff received his BS degree in Electrical Engineering from the University of Maryland. He has also
served on the board of many high-tech and emerging companies and industry associations.
Zachary Brodsky
Investment Banking Research Intern, Washington, DC, zbrodsky@umd.edu, zachbrodsky1@gmail.com 301-5208109.
Zach is currently a junior at the University of Maryland, where he is majoring in finance and economics. He is set
to graduate in the spring of 2024.

23

About FOCUS Investment Banking LLC

FOCUS Investment Banking LLC provides a range of middle market investment banking services with an emphasis
on mergers, acquisitions, divestitures, and corporate finance. FOCUS is a national firm serving clients from offices in
major cities across the United States. FOCUS specializes in business units with transactions or revenues in the $5-300
million range, serving entrepreneurs, corporate owners, and various types of investors across a broad range of
industries, throughout the U.S. and worldwide. FOCUS bankers are seasoned operating and financial executives with
extensive transaction experience. Securities transactions conducted by FOCUS Securities LLC, an affiliated
company, registered Broker/Dealer, and member FINRA/SIPC. For more information on FOCUS, visit
www.focusbankers.com.
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