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INTRODUCTION

Precision agriculture is frequently described as a technology
revolution, but farmers have to assess it as a business
proposition. Its importance is not to collect more data and
have more sophisticated machines but to generate more
income, decrease avoidable cost, protect yield, save labour
and manage risk. So, the most intelligent technology is not
always the highest-tech or most expensive. That technology is
the one which solves a significant problem on the farm and
which, under real farming conditions, provides returns
exceeding its total cost.

From Uniform Farming to Economic Precision
Conventional agriculture traditionally has assumed the soil
fertility, moisture availability, crop growth, and pest pressure
within a field are homogeneous, in spite of productive and
nonproductive patches a few meters apart. The same number
of seed, fertilizer, irrigation water or pesticide applied
everywhere can therefore be both over-using resources in one
place and under-applying them in another, potentially
limiting yield. Precision agriculture manages this variability
by means of positioning systems, field sensors, satellite and
drone images, yield maps, connected machinery, farm
software and data-driven recommendations. Its economic
promise is to apply the correct input in the correct amount to
the correct place at the correct time an increasingly significant
target as farmers confronts increasing costs for fertilizer, fuel,
machinery, labor, credit and water for irrigation. Yet
technology does not necessarily translate into profit; a sensor
that gathers data without helping to make a better management
decision is just one more cost. The investment only becomes
economically feasible when accurate information leads to
timely action and the subsequent financial advantage is
greater than the cumulative cost of purchasing, running and
maintaining the technology.
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Precision Agriculture Is a Business
Investment

Investment in precision agriculture should start
with the identification of a costly on-farm
problem instead of pining for technology on the
market. Farmers need to assess whether
repeated spraying overlaps are wasting
chemicals, whether uneven watering is
lowering marketable yield, whether labor
shortages are holding up field-work, whether
fertilizing unproductive ground or finding
diseases only when large areas have been hit.
And each has a different technological solution
and cost. Automatic guidance and section
control can reduce application overlap, soil-
moisture sensors can improve irrigation timing,
drone and satellite imagery can strengthen crop
scouting, and variable-rate machinery can
manage large and stable differences within
fields. This problem-first mentality stops
farmers from buying expensive technologies
that are not suited for their crops, field sizes,
current equipment, or ability to manage.
Precision tools should thus enable well-defined,
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quantifiable decisions rather than creating a lot
of data with no particular practical need.

Where the Financial Returns Come From
The first return driver is increase in input
efficiency. GPS guidance, auto-steer and
section control minimize double field passes
and over application on field edges or over
previously treated swaths. Variable-rate
technology allows farmers to reallocate seed,
nutrients, lime and crop protection products
within management zones. Sensor-driven
irrigation can help avoid over pumping while
still safeguarding crops against harmful water
stress. A saving on one hectare may seem
negligible, but when scaled up over whole
operations, seasons and landscapes, it can add
up to something substantial.

The second source is yield protection.
Timely notifications, thermal images, remote
sensing and predictive models can detect water
stress, nutrient deficiency, weeds or disease
prior to having visual symptoms. A modest loss
of vegetables, fruits, seed crops or protected
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cultivation is a loss that can be prevented and
which also can generate substantial value. For
short-lived quality products where degradation
or rejection of the produce can be costly, it may
be more profitable to avoid such loss than to
minimize fertilizer or pesticide expenditure.

The  third factor is operating
efficiency. Quicker field work, less operator
fatigue, safer spraying, precision night-time
work and better scheduling all have a value.
Carrying out drilling, irrigation or crop
protection in a tight weather window can save
yield, even if the overall quantity of inputs is
about the same. Digital records may also
enhance traceability, inventory management,
regulatory compliance and communication
with buyers, advisers, insurers and lenders. The
biggest gains come from a handful of small
changes acting together.

Looking Beyond the Purchase Price

An appropriate investment calculation needs to
take more than the quoted equipment price into
account. The true cost of ownership can be
interest, installation, software subscriptions,
internet connectivity, data storage, calibration,
training, maintenance, batteries, replacement
parts, technical support and downtime. Sensors
have limited lives, drones need skilled
operators, and digital platforms may not
seamlessly = communicate  with  legacy
equipment. Time to learn software, transfer
files and interpret data are also costs of doing
business.

Farmers can then assess the annualized
cost of adopting the technology against the
value of the expected annual input savings,
additional marketable output, labor savings and
reduced crop loss. The payback period tells
you how fast you can get back your initial
outlay, and the net present value tells you how
much income you should expect to generate for
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a few more years. Calculations need to be run
for pessimistic, realistic and optimistic
scenarios. If a technology is profitable only in
the best of scenarios, the investment is
financially quite risky.

Farm Size Matters but Access Can Replace
Ownership
A large number of precision technologies have
high fixed costs and relatively low variable
costs per hectare. Equipment, software and
training costs can be spread over more acres
for larger farms, enabling them to earn back
their money faster. This is one of the reasons
that auto guidance, yield monitoring and
variable rate application have the quickest
penetration on large commercial farms.
Small farms, though, are not required to
possess every technology. Contractors,
cooperatives, FPOs, machinery banks, agri
start-ups and Custom Hiring Centres can turn
expensive machinery into affordable per-acre
services. Drone spraying, crop mapping, soil
testing, machinery guidance and digital
advisory services can be availed on pay-per-
use basis. By sharing, farmers get better access
to equipment without incurring as much debt or
the maintenance and obsolescence risk for
individual farmers, and equipment is better
utilized.

The growing drone service industry in
India makes the case for the promise of access
to shared resources. A small farmer may not fly
a drone enough to make back its cost, but a
skilled country businessman can visit dozens of
farms and make money spraying, mapping and
monitoring crops. Precision agriculture, then,
can help enable both farm profitability and
rural enterprise development.
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Start Small, Measure Carefully and Expand
Gradually

The most productive early investments are
those that have multiple benefits and fit well
into existing farm systems. Weather stations
and soil moisture monitors can assist in
managing irrigation, spraying and diseases.
Guidance systems may also save fuel and
inputs, and reduce operator fatigue. Satellite
crop monitoring can also offer a fairly
inexpensive entry point since farmers are not
required to buy sophisticated field hardware.

A phased approach mitigates financial
risk. Prior to adoption, farmers must take
baseline readings for amount of inputs used,
labor hours, yield, quality of produce, irrigation
energy, and time spent on field operations. The
technology may be trialed on a small scale or
over one production cycle. An evaluation
should consider marketable yield, input
savings, labor needs, timeliness, quality and not
just yield. Scale-up should be taken only when
the benefits have proven to be duplicable in the
local context.
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Farm Data as a Productive Asset

The first-generation pf precision farming can
create maps, but second generation applications
will deliver intelligence. Monitoring soil,
irrigation, crop health and yield records over
and over will uncover consistent trends and
separate temporary problems from chronically
underperforming areas. Such information may
provide direction for drainage -correction,
precision soil amendments, variety placement,
or less investment where added inputs seldom
return enough to pay for themselves.

However, data has value only when it
is accurate, portable and usable. Farmers should
know who owns their records, whether the
information can be exported, which machines
the system supports and what happens when a
subscription ends. Dependence on a single
vendor can increase future costs. Data
ownership,  privacy, interoperability  and
technical support, these are all important
financial considerations.

47



Available online at
http://sunshineagriculture.vitalbiotech.org

AGRICULTURE
e-Newsletter

Better Returns Also Mean Lower Risk

Precision tools can decrease risk of production
through better early warning, input timing, crop
scouting and record-keeping. However, they do

bring new risks, including sensor failure, weak
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Business case might be even stronger with
benefits  to Appropriate
application of fertilizer, pesticides, water, and
fuel can reduce the cost of production and the
loss of nutrients, exposure to chemicals, and the
amount of emissions. Good quality digital
record keeping may also assist farms in
meeting  the of  buyers,
sustainability certification or environmental
incentive schemes. These possibilities ought to
be explored thoroughly but they can potentially
turn  prudent resource management into
additional financial value.

environment.

requirements

Investing for Better Returns

Precision agriculture is not about having the
biggest, newest machine. It is a way of
improving decisions with more spatial,
temporal and financial precision. The best buy
might be an automatic steering system for a
large grain farm, a moisture sensor in a
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connectivity, flawed algorithms, cyber threats
and accelerated technological obsolescence.
Farmers are encouraged to continue to blend
digital advice with field observation, local
know-how and professional agronomic advice.
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o

satellite services for a Farmer

greenhouse,
Producer Organization, or a contract drone
service for a veggie grower.

The formula is well
understood: an expensive problem is identified,
the current situation is measured, the least-cost
effective technology is selected, it is tested on
site, whole-farm returns are calculated and the
technology is adopted only after sound
verification. When technology is bough for
prestige, it is overhead. When tied to a specific
management decision, and enabling skills and
services are in place, it’s an investment that
pays off. The determinants of the future of
precision agriculture will not be how much data
farms collect, but how savvy they become at
turning each rupee, litre, kilogram and hour of
labour into a better return.

winning
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CONCLUSION

Precision agriculture needs to be considered a
business investment, rather than technology
replacement. Whether or not it can be
successful depends on if it is able to reduce the
cost of inputs, protect yield and quality, save
labor, improve resource-use efficiency, and
reduce production risks. They should also be
able to identify on farm problems, pick the best
cost-effective technology, make complete
assessment of the total cost of ownership and

measure actual returns prior to further scaling
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up of adoption. Start small, measure and scale

it is a good approach to mitigate financial risk,
whereas a tiered approach to access advanced
technologies through FPOs, cooperatives,
Custom Hiring Centres and service providers
can democratize access for smaller farmers. At
the end of the day, precision agriculture is not
about gathering more data or owning costly
equipment, but about making accurate
information-based decisions in a timely manner
that  help deliver  better
environmental and production results.

economic,
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