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IThe C&S Seed Detection system is the
first of its kind; blending together a
coated corn seed and a handheld,
infrared laser into a two-part process to
measure the depth of your seeds. Corn
is a finicky commodity; seed depth is
incredibly important to obtaining and
maintaining high yields. Created and
produced in Great Bend, North Dakota,
the C&S Seed Detection system is made
for farmers; no gimmicks or hidden
costs of using the product. The system
can be used by producers of all ages and
generations, with easy-to-use
technology to get an accurate and
precise reading with every click.

Without the correct planting depth, the
seed may not germinate properly and
grow a fruit able to be harvested.
Depending on soil conditions, corn
seeds should be planted between 1.5-2.5
inches deep; unfortunately planting
errors are common when using
machinery, causing farmers to perform
manual seed depth checks to “check
their work”. Cheap plastic tools or using
their own appendages to measure by
sight, current methods of reading seed
depth are often inaccurate and can be
hard to get a clear number.

OPPORTUNITY
It’s no secret that American farmers
grow a lot of corn; it’s the mostproduced grain in the country and one
of the top commodities grown in the
world. Corn is a versatile crop, as it’s
able to be made into a variety of
products, as well as biofuel, bioplastics,
and animal feed. In 2019, farmers in the
United States grew over 91 million acres
of corn, with planted acres growing 3-5%
each year to account for increasing
population size. Corn is also delicate,
requiring specific growing conditions to
produce a favorable yield. Insects,
weeds, and weather can all impact corn
production, but seed depth is one of the
only variables that can be managed by
the planters themselves.

II. EXECUTIVE SUMMARY

The C&S Seed Detection system allows
farmers to obtain a clear and accurate
seed depth reading in seconds. First, the
seeds are coated in aluminum
phosphide, a material able to be picked
up by an infrared laser. Also, aluminum
phosphide is a molecule included in
many pesticides and insecticides,
providing an additional benefit of
deterring pests when including in seed
coating. Next, the user of the C&S Seed
Detection system approaches a row of
planted seeds and points the infrared
laser 6-12 inches above the soil. Then,
after clicking the trigger, the laser is
able to detect the seed beneath the soil
surface, providing an accurate depth
measurement in seconds.
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VALUE
PROPOSITION

ENTREPRENEURIAL
TEAM

The C&S Seed Detection system is the
first of its kind, utilizing infrared laser
technology to detect and give an
accurate seed depth reading. While
infrared lasers are often used to detect
and measure heat, when paired with
elements that can reflect the laser, such
as aluminum, the beam is able to find
the metal through organic material. The
bonding of aluminum and phosphate
also helps the laser find the seed against
fertilizer, which can often contain other
similar elements, as well as provide an
insecticide and fungicide benefit; two
variables that often kill corn plants.

The C&S Seed Detection system is owned
and operated by CEO Sydney Johnson. A
native of North Dakota and daughter of a
corn farmer herself, Johnson pursued a
career in crop science and applied
economics, wanting to blend together a
love for business and give back to the
farmers that raised her. She is the lead
researcher of the C&S Seed Detection
system, but has received guidance from
connections on the North Dakota State
University Extension research team. As the
company continues to grow, more roles
will be added to the team, including
marketers, researchers, a distribution
manager, and a sales team.

COMPETATIVE
ADVANTAGE

FINANCIAL
HIGHLIGHTS

The largest competitor to the C&S Seed
Detection system are typical
measurement tools or body parts, such
as plastic rulers or a farmer’s own
thumbs. These products or appendages
can be different in size or inaccurate in
size, meaning that their means of
providing a seed depth reading are
variable at best. In contrast, the seed
detector uses technology to provide an
objective measurement by being able to
pinpoint corn kernels within the soil
without digging up or around for the
newly-planted seeds.

Still in its early stages as a commerciallysold product, there are still research goals
the C&S Seed Detection system is looking
to reach before being available on the
market. When the system is available for
farmers to adopt into their corn-growing
operation, it will retail at $249.95 a bag.
This is slightly higher than the average
price of a bag of corn in the Midwest, but
this is because the seed detector is included
in the seed price. The profit margin
between product cost and the retail price is
51.99%. With the average cornfield size
being 150 acres and 80,000 kernels in each
bag of corn seed, each bag can seed 2.35
acres with a planting rate of 34,000 kernels
per acre--the average planting rate among
corn producers. To cover 150 acres, one
would need 63 bags of seed, bringing in
$8,933 in revenue.

EXECUTIVE SUMMARY

II. EXECUTIVE SUMMARY
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THE C&S SEED DETECTION SYSTEM
EXISTS TO INCREASE CORN YIELDS
WITH ACCURATE SEED DEPTH
MEASUREMENTS.

MEET DARREN.

Darren is a fourth-generation farmer who lives in the Red River
Valley of North Dakota. He feels a deep connection to the land he
plants and harvests each season, focusing on commodities such as
wheat, corn, sugarbeets and soybeans. Agriculture is deeply ingrained
into every aspect of his life, as he lives with his family on the farm
surrounded by his fields and his neighbors, who also farm for a
career. Darren is incredibly yield-driven, wanting to maximize
revenue opportunity to provide for his family. He owns 60% of the
land he farms and leases the remaining 40%, totaling to roughly 2500
acres. He works with two employees to tend the farm.
Darren has never had any other career aspirations than being a
farmer. He grew up helping his father tend the crops for chores, but
quickly realized he loved the process of farming from seed to check.
He sees growing on his family’s land a way to honor his past while
providing for the future. Some of his favorite memories include
riding in the cab of the tractor on his grandfather’s lap, checking field
rain gauges, and coming home from a long day of working in the field
to a hot, homemade meal cooked by his mother. Darren is 45 years
old, and is married to Deborah, a 42-year-old school teacher who
teaches third grade at the local elementary school. The pair have
three children; two boys and one girl.
Darren likes spending time with his family on the farm, hunting, and
going to the lake. The area he lives in is full of micro-communities,
but each has their own bar and grill, which he enjoys going to each
one to see which of his friends are at the bar that night. He likes
watching college sports, socializing with friends, and taking a vacation
once a year, not during farm season, of course. He tries to plan his
vacations around agriculture conventions, so his family can come too
and he can write it off as a business expense. Each morning, he wakes
up at 5:00 a.m. so he can check the weather, drink a cup of coffee, and
look at his email and the overnight markets before he starts his day.
He is deeply satisfied with his life and enjoys watching the North
Dakota sunset over his fields from the top of a grain bin.

111. CONSUMER PROBLEM
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DARREN IS YIELD-DRIVEN AND
EMBRACES INNOVATION.
HE IS THE IDEAL FARMER FOR THE
C&S SEED DETECTION SYSTEM.

Farm earnings are barely better than they were 20 years ago, thus
more farmers are turning to technology innovation to improve
profits.
Darren isn't the only farmer perfect for the C&S Seed Detection
system. There are over 300,000 corn farmers in the United States
alone. Additional consumer personas are outlined in the figure below.

111. CONSUMER PROBLEM
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OUR SOLUTION
The C&S seed detection system helps farmers increase their yields
through accurate seed-depth measurements. Corn is a notoriously-finicky
commodity and won't produce a high yield without the correct
conditions, especially seed depth.
We break down the issue into two parts: a seed coating that can be
detected by an Infrared laser and a cutting-edge tool that can provide an
accurate seed-depth measurement in seconds at the click of a button.
Our product is still in development because we want to get it just right to
help farmers across the country maintain and improve their yields. Years
of research and product development have been incorporated into the
C&S seed detection system so that it can provide maximum benefit to
farmers of the world's most-produced grain.
There's no competitor for the C&S seed detection system
--it's the first of its kind. We've blended together portability, user
feasibility, and razor-sharp accuracy into our product, created by farmers
for farmers.
We don't want to put a product on the market that only half-works--we'd
be doing a disservice to those whom we're directly trying to help. That's
why the C&S seed detection system is still in testing--so we can provide
the best version to the people who help us sustain life.

IV. PRODUCT PROBLEM
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BENEFIT MAP
The table below outlines each component of our seed
detector and how every feature has a unique and
thoughtful placement.

IV. PRODUCT PROBLEM
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MARKET
PROBLEM
Agriculture is an innovative market--the need for
food will never go away, as it sustains human and
animal life. Thus, companies will continue to create
products that increase productivity, yields, and
ultimately, farmer profit through innovative
technology.
We are the only product on the market that provides
an accurate seed-depth reading against traditional
methods, such as plastic tools or thumbs. The
aforementioned methods of measuring seed depth are
often inaccurate, due to differences in sizing and
approximation. The C&S seed detection system offers
a two-step solution so that farmers can stop guessing
regarding their measurements.
By providing a coated seed, the laser of the detector
can find the seed against soil, fertilizer, and other
organic material in the ground exactly, instead of
guessing. The coating also includes a fungicide and
insecticide, protecting against nature's pests and
ruined crops. The seed detector itself is unique, as it
uses Infrared laser technology to find the seed in the
soil when pointed 6-12 inches above the soil surface in
mere seconds. This tandem is completely unique on
the market in agriculture thus far.
Our market focus is the Midwestern United States, as
this is where most of the nation's corn farmers are
located. By targeting this area, we can ensure product
exposure within the majority nation's corn farmers,
which is our direct target audience. States like Iowa,
Minnesota, Nebraska, and North and South Dakota are
our main focus at this time.

V. MARKET PROBLEM
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BUSINESS MODEL
PROBLEM
We pride ourselves on thorough research. To better understand our
consumers, we've come up with ten product and consumer hypotheses to
pinpoint directly what our target consumer is thinking and how we can
guide our research to accommodate. We've outlined our hypotheses and
ways to solve them in the table below.

VI. BUSINESS MODEL PROBLEM
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FINANCIAL ANALYSIS
We believe in our product. So much so, we believe the behavior of our consumers
once they incorporate the C&S seed detection system into their corn operation,
we will be able to generate $1,000,000 in target revenue. We've outlined our
journey to one million dollars in revenue within the first year of product
availability in the MBV analysis below.

When the C&S seed detection is available to commercially purchase, we will only
need to sell 46 bags of seed to break even through our calculations of costs, profit
margin, and fixed overhead as shown above. After accounting for average prices
of seed in our targeted geographic location, we priced the system to account for
the additional benefit of seed detection. Farmers buy the product per bag of seed,
with the detector included. Once we begin sales, we will explore the possibility of
selling the detector on its own so farmers can use it with their own seeds, if and
only if, their seeds contain the correct balance of chemicals already in their
coating. Since the laser is dependant on our coating, there is not a guarantee that
it will work with other seeds at this time.
We envision this product being able to achieve $1 million dollars of revenue
within the first year of product availability. As a bag of seed retails at $249.95,
and an average cornfield in the United States measures 150 acres, each field will
need 63 bags of seed to properly plant a crop. To reach $1 million worth of
revenue, we will have to seed 112 150-acre fields There are over 300,000
cornfields in the United States, making this an attainable goal.

VI. BUSINESS MODEL PROBLEM
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CONSUMER CONCEPT
C&S seed detector system
Higher yields breed happy farmers -- know exactly where your seeds are with
a laser depth reading
Traditional seed depth measurements are anything but precise;
using inaccurate plastic tools to manually dig and determine if seeds
are at the correct placements creates stress and confusion. Put your
yields first with the C&S Seed Detector, the first device able to detect
and record seed depth via infrared laser technology.
It’s as easy as counting to three: first, determine the row where the
specially-coated seeds were planted. Then, point the C&S Seed
Detector six inches above the soil above the seed. Finally, pull the
trigger and be presented with the depth of your planted seed! Gone
are the times of digging up rows to play hide-and-seek with product.
Let the C&S Seed Detector do the heavy lifting.
Accurate plant depth is crucial to the germination and growth of any
given commodity. Using infrared laser technology, the C&S Seed
Detector is able to sift through organic matter to detect seeds and
display soil depth. Measuring seed depth is important for all
commodities in agriculture, making a correct reading essential to the
growth process. C&S Seed Detectors are available online at
findyourseeds.com and local seed suppliers. With the C&S Seed
Detector, ensure the success of your fields and yields with the click of
a button!
$249.95 per bag of seed

VI. BUSINESS MODEL PROBLEM
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OPERATIONS
COMMERCIALIZATI ON
PROBLEM
As previously stated, we have more research to
complete before offering the C&S seed detection
system commercially. Once we achieve that step, we
will offer the product through local seed suppliers and
on our own website, findyourseeds.com. Due to the
nature of the product, we will be outsourcing for
manufacturing, especially as the number of products
purchased increases, as our internal team will not
have the capacity to keep up with demand. This point
will be measured and determined by in-house
productivity. Since we are headquartered in North
Dakota, there are resources readily available for us to
use and partner with research facilities, agronomists,
and production firms.
Our product roadmap is included below.

VII. OPERATIONS/COMMERCIALIZATION
PROBLEM
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RESOURCES
BOTTOM LINE: WE NEED
THEM.
We get it: all of this sounds like something rooted in a farmer's
dream. A laser able to find seeds in the ground against all other
organic matter? Sounds preposterous. We know. We thought it was
preposterous at one point too. Now we know it's a possibility.
The difference between dream and reality is an objective fact, and we
have one: this technology is able to be developed. We've formulated a
seed coating that can be detected by an infrared laser due to its
composition and the main ingredient of aluminum phosphite--a
compound unique to our formulation and not found in soil
organically, nor fertilizer, and also acts as an insecticide and
fungicide, two other killers of corn yields. We have the corner on the
market, as no similar technology already exists in the industry. As the
farmer median age declines, their willingness to invest in technology
increases and incorporate them into their own operations. We're
excited about this idea and hope you are as well.
We know we're asking for a lot; there are still financial resources
needed for further product development and research to ensure we
put out a product that works 100% of the time, is accurate, and
feasible for farmers of all ages to use and adopt into their practice.
But once we get it right, the possibilities are endless for us to expand.
This is an idea that can be applied to commodities across the
spectrum, including wheat, sugarbeets, and other seeds grown in the
ground. We want to build consumer trust first and ensure our
targeted audience that we're focused on helping them, instead of
producing a gimmicky product as a cash grab, like other products in
the industry have a reputation for doing.
We're not afraid of the future; in fact, we embrace it. Our cards are on
the table regarding the C&S seed detection system because of how
much we believe in its excellence and the potential value it will bring.

VIII. RESOURCE PROBLEM
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OUR
RECOMMENDATION
Like we've mentioned in previous pages, we're full-speed ahead
on the C&S seed detection system.
In terms of additional resources to send this to the consumer
market, we need additional research and product testing to ensure
the product is accurate and precise in its measurements. If we
release too early and without proper data that it works under all
conditions and with all externalities considered, we view this as a
potential threat, as it could hurt our reputation among consumers.
We're seeking a partnership to help take our idea to the next level.
We believe we have the technology and idea to make a great
product but are seeking additional support regarding bringing it
to the consumer market place.
As we've stated, the C&S seed detection was made by farmers, for
farmers. We have the work ethic and perseverance to see anything
through to its end, as farmers before us have as well. Thank you
for your time and consideration.

IX. RECOMMENDATION
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CONCEPT PORTFOLIO
WE'VE CRUNCHED THE NUMBERS
AND DONE THE RESEARCH.
The following figures and charts on the next pages display a portfolio
of the C&S seed detection system, from product inception to where it
is today.

X. CONCEPT PORTFOLIO
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BENEFIT MAP

The table below outlines each component of our seed
detector and how every feature has a unique and
thoughtful placement.

CONSUMER
HYPOTHESES
The table below runs through what we believe are the
top questions our target audience would ask regarding
the seed detection system itself.

X. CONCEPT PORTFOLIO
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PRODUCT
HYPOTHESES
The table below runs through what we believe are the
top questions our target audience would ask regarding
the process of purchasing and obtaining a seeddetection system.

PRODUCT ROADMAP
The table below compartmentalizes the seed detector
laser, deriving five key targets of the product and how
each objective is achieved.

X. CONCEPT PORTFOLIO
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CONSUMER
EXPERIENCE MAP
The table below explores the mind of our target consumers and
their entire journey from wanting to change their seed-depth
measurement system to purchasing a C&S seed detection system.

X. CONCEPT PORTFOLIO
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VOICE OF
CUSTOMER MAP
To directly pinpoint and be aware of questions our potential customers
would ask before purchasing a C&S seed detection system, we used market
research to construct questions worth asking corn farmers across the
country:
What commodity(ies) do you farm?
Would you say that your fields are the ideal growing conditions for your
selected commodities?
Why or why not?
If you could change one thing about your planting process, what would it
be?
When you’re making planting decisions, what is the most important
outcome you’re basing your choices on?
How would you describe your soil conditions in your fields?
Do you find your soil conditions make it easier or harder for you to
accurately plant your crops?
How would you rate having an accurate seed depth to the growing process
on a scale from 1-10, with one being not important at all and 10 being
very important?
When you plant, how often do you have planting errors concerning seed
depth?
How often do you check your seed depth when planting?
What is your current method of checking seed depth?
Do you carry these items to measure depth with you or do you leave
them in your planter?
How important to you is portability in terms of items to check seed
depth?
Would you say your current method of checking seed depth is the most
portable method available to you?
How important to you is the feasibility of use in terms of items used to
check seed depth?
Would you say your current method of checking seed depth is the most
feasible method available to you?
How important to you is the accuracy of items used to check seed depth?
Would you say your current method of checking seed depth is the most
accurate method available to you?
Are you willing to change your current method of checking seed depth?
Why or why not?
What other methods of checking seed depth can you think of besides the
one you are currently using?

X. CONCEPT PORTFOLIO
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VOICE OF
CUSTOMER MAP
We also used traditional consumer archetypes to construct the
five types of product buyers who would be most likely to
purchase a C&S seed detection system, so that we can better
adapt the product to attract them to take the plunge and
purchase.
Seeker - Farmers are constantly searching for products that
will increase their yields in all aspects of production. Largescale farms can afford to get creative with their methods and
have the capital to spend on new tools for growing.
Sideliner - Agriculture is a collaborative industry. Most
product news travels by word-of-mouth or by product
demonstrations at trade shows, as farmers are generally
older members of society (average age of U.S. farmers ~62
years old) and prefer to be verbally communicated to rather
than relying on individual research.
Detective - Due to the high risk, high reward nature of
agriculture, producers are usually skeptics. Since the cost of
equipment is so high within the industry, any new product
must have proven results before they take the plunge and
invest themselves.
Novice - Accurate seed depth is vital to all producers, but the
methods of obtaining the measurements have varied. With
many currently using plastic tools or their own fingers, it’s a
generally accepted thought that not all seed depth
measurements are necessarily right, but accepted as accurate
if it falls into the general range of what it’s supposed to be.
Diva - Producers are picky--they want to get their yields on
their own accord and ideas. Some are very “my way or the
highway” thinkers and believe they know best regarding
their particular commodity, growing practices, and
methodology, even if that information is contradictory to
science or other successful methods.

X. CONCEPT PORTFOLIO
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CONSUMER
DECISION TREE
In order to directly market to our target audiences
and archetypes for the C&S seed detection system, the
table below displays four consumer personas that may
be interested in obtaining the product. They are all
different and have their individual nuances, helping
our team tailor a marketing strategy to each one.

X. CONCEPT PORTFOLIO
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MBV ANALYSIS
The table below explores the financial aspects of the C&S
seed detection system, including price, cost to manufacture,
margins, fixed overhead cost, and the revenue needed to
break even. In addition, we've listed our assumptions to keep
in mind while we calculated these numbers and our required
volume predictions to reach $1 million in revenue. Finally,
the first image of the C&S seed detector is also pictured
within the table.

X. CONCEPT PORTFOLIO
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