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The Three Pillars of a
Sustainable Food Future

. ore Technological ors
Sustainability WIS e Scalability
Integration
Minimizing environmental The direct adaptation of Al, Flexible solutions spanning
Inputs while maximizing loT, and automation to from small family farms to
yield. biological systems. massive Smart Agri-Villages.
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DIGITAL & RT FARMING

Precision Agriculture Smart Irrigation

e GPS, Drones, and Sensors e Soil Moisture Sensors

ol

e Yield Forecasting e Automated Water Control
_’_@ § e Improved Water Managenent * Conserve Water Resources
- e Reduce Pesticide Use e Drip Irrigation Systems
® Increase Productivity |
|

Hydroponics & Controlled Environment Agriculture (CEA)
Vertical Farming
‘ ¢ Crop Monitoring - = = Q@ ¢ Field Mapping
¥ 3f S Spirte CUlhakiat e ’!&I ¢ Climate Management PPReES N ’;} e Crop Health Monitoring ’E:"T
asacs ® Reduce Space Needs amm- |, Automation - — ' » Soil Analysis —

Satellite Imaging & GIS

e Autonomous Tractors & Machinery » Field Mapping

e Robotic Swarms e Crop Health Monitoring

e Automated Crop Solutions = « Soil Analysis
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Understanding the Architecture of the Agricultural
Innovation Ecosystem

Precision Agriculture
GPS, Drones, and Optimum Input.

Smart Irrigation
Sensor-Based Decisions and Drip Systems.

Controlled Environment Agriculture (CEA)

Innovative Greenhouse and Indoor Climate Control.

Methods

Hydroponics & Vertical Farming
Soil-less, Tiered, Water-saving Production.

Satellite Imaging (GIS)
Macro Strategy and Risk Detection.

Al & Robotics
Autonomous Harvesting and Machinery.
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The Hidden Power of the Ecosystem:
Transforming Small-Scale Producers

Global Impact:

The driving force of agri-food systems and the backbone of |
local employment in low and middle-income countries. "

\ ' J
p 1 [
Resilience:
Often far more resilient to climate change and environmental
pressures than massive industrial monocultures.
% J
a ™
Agro-Biodiversity:
Ensuring the preservation of genetic diversity and local
knowledge systems. X
.4

“To create real impact, we must support the generation and
sharing of knowledge and innovation tailored for sustainable
small-scale production.” — Mona Chaya, FAO Special Ad"
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Low-Cost, High-Impact Interventions Z I\
for Smallholders

Crop & Soil Management

e Crop Rotation: Breaks biological
disease cycles naturally.

e Companion Planting: e.g., using
basil alongside tomatoes for
natural protection.

"« Compost & Green Manure:
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0 matter and water retention.
e Mulching: Regulates temperature
and traps critical moisture.

OTEER
“ .'_-K'-‘// —0
\:\:' 2 / :

/ O
fot o

o— 0

\.$39

Irrigation Management

e Gravity Drip Systems: 100%
direct root watering powered
entirely by gravity, no electricity
required.

¢ Rainwater Harvesting: Vital
low-tech storage for drought
resilience.

Pest Control

e Biodiversity Attraction: Planting
yarrow/clover to attract
beneficial predatory insects.

e Natural Barrier Mixes: utilizing
neem oil, garlic, and hot pepper
sprays.

e Physical Barriers: Insect netting
and sticky traps.
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Low-Cost Solutions for Increasing

Productivity

Managing Crops and Soil

il W

Composting &
Green Manure

Mulching

Companion Planting

@ Break Crop Cycles @® Plant Symbiotic Crops @ Produce Natural Fertilizer @® Cover Soil

® Soil Nutrient Retention @ Repel Crop Pests @® Utilize Farm Waste ® Retain Moisture

@ Interrupt Pest-Disease @ @ Attract Beneficial @ Improve Organic Matter @® Suppress Weeds
Cycles Insects
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Controlled Environment Agriculture (CEA):
Decoupling Production from Climate

CEA eliminates the uncertainty of
traditional agriculture. By optimizing
light, temperature, humidity, and
environmental factors through
technology, a perfect simulation is
created for the plant 365 days a year.
Yield and quality transition from
chance to a programmable result.

60%
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Light Temperatu
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o ® * A system where soil is eliminated, and nutrient-rich
SO| I Y Less Ag r|cu Itu re: Th e U n ' nterru pted aqueous solutions are continuously recycled. It ends
the massive waste of traditional farming and offers

N Utl’ient a nd water CyCIe the ultimate solution for water-stressed regions.

¥

Plant Roots /
Substrate Medium

— ) Q
PN

o

%70-80

Water Savings

Recycling
Line

Water and Nutrient
Reservoir
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[ Digital Blueprints & Biological Circuits '/ S —

N @ 2
Hydroponic Infrastructure: Professional
@ @
7, Equipment & Investment Planning \
( Grow Cabinets & Tents Climate & Air Control Advanced Processing Tools
(Spaces from 1.2m to 3m) (Heaters, filtered fans, (Freeze drying,
| thermometers) sublimation machines)

P
Full Spectrum Nutrients &
LED Lighting ' o Substrates \
(Red/Blue LEDs and 10€-60€ (Liquid fertilizers, coco
reflectors) peat, clay pebbles)

L
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3.3.2 Equipment of a Hydroponic System
Greenhouses & Heating Units

g e y y
LED Grow Lights Light Bulb Light Fixt
g ulbs g ixtures
($10-40) Eamel

Types of Hydroponic Systems
Essential Hydroponic Supplies

Oxygenation
g:nat::l EC (Air Pump)
s {:—" ~

Greenhouses

1.2m x0.6mx 1.9m
or
297mx2.67mx2.17m

($280-1,100)

Heating Units
Various Types
($35-55)

Solutions

Container System Nutrient Film Deep Water Culture Aeroponics

Growing Media File Techni

(Coco Coir) - ' i echnigue

Pr op;iggtsi (’8:' Trays * Organic Fertilizers
($2-20+) * Inorganic Fertilizers

Cultivation Tools

Watering & Irrigation Tools

W Y e

- Blenders & Packaging Tools (T
e Watering Cans & Irrigation Tools e Fans, Dehumidifiers = lnt Bl ol i Up to $5,500
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The Layered Anatomy of a

Vertical Farm Architecture

1. HVAC & Insulation: Optimizes temperature and
humidity 24/7; filters incoming and outgoing air.

2. Biological Lighting: Energy-efficient, special
spectrum LEDs that mimic natural sunlight and

photoperiods.

9
3. Grow System (Hydroponic/Aeroponic): Nutrient t
Film Technique (NFT) or direct mist spraying onto
suspended roots. /
4. Crop Software & loT: Al integration managing //

climate, irrigation, and light via real-time sensors.

5. Substrate & Seed: Compostable, zero-waste
growing mediums (peat, rockwool, etc.).

X
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ﬁ‘?otrategic Risk and Opportunity Matrix

for Vertical Farm Investments

& Advantages

\I
7

Spatial Efficiency: 90% land and water
savings via multi-layered design.

S

Farm-to-Table: Massive reduction in
carbon emissions and transport via
intra-city production.

\

Continuous Production: Independent
of external climate, 12-month pesticide-
free clean harvest.

S/

}

A\ Disadvantages

W

.

High Energy Demand: The immense
operating cost of 24/7 HVAC and LED
lighting systems.

N

o/

®
®

Limited Crop Selection: Not
economically viable or suitable for every

type of plant species (e.g., staple grains).

\

(

<

High Initial CAPEX: Automation and
high-tech infrastructure require serious
initial capital investment.

) =

J
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3.4.4.3 Before Starting Indoor Vertical Farming

» Country regulations
« Startup costs

» Food/environmental
regulations

il [

~— :
o

« Consumers / Competitors W
+» Discover standout opportunities!
« Hypermarket & Supermarket

+ Incentives/grants

Before Starting
Indoor Vertical Farming

oL OO

» Buy equipment separately
or a ready-made solution?
Consult experts,

get discount offers - : [
stdiscou Communication & Marketing

« Buy equipment separately or \ . _

a ready-made solution?
« Advertise your agricultural - Highlight the benefits
venture idea of your products

» Determine target size
» Prepare a business plan

+ Estimate income & €

« Consult experts, get discount offers
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5-Step Launch Roadmap for a o
(]
Profitable Indoor Farm
Bureaucracy & Equipment » Transparent
Incentives Procurement N Communication !
Analyze local regulations "7 Decide between turnkey, Y Az Build consumer trust by \
and research NP2 ready-made solutions vs. - ) aggressively marketing the
innovation/agricultural N custom component builds. AN health and environmental
subsidies. : Establish supply chains. o= benefits of the crop.

N 0 Deep Market JII1\ Financial
|\ o Research =BIN — Business Plan
‘ dentify buyers (restaurants, =~ [« ...\ Calculate CAPEX, operational
supermarkets) and >N - expenses (labor, energy), and
/ determine price thresholds. v project profitability. Scale
progressively.
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Agricultural Water Management
on the Brink of Global Crisis

70% <

70% of the world’s available
freshwater resources are
currently consumed by
agriculture.

A ~50%

expected to increase by
50% by 2050.

F

The only way to ensure food security without depleting limited freshwater
resource is transitioning to precision technologies that water the plant, not the soil.
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Paradigm Shift:

Traditional vs. Precision Irrigatio%

/:"ﬁ/;’—oo

—~

Traditional Irrigation

Fixed time operation, independent of
weather and soil.

¥ Wil & /AN
v Precision Irrigation ?@.—;

=X\

R

Constant risk of over or under-watering.

Dynamic decision engine using loT soil
sensors and GIS weather data.

Exact dosing based on the plant's true
evapotranspiration needs.

ﬁ)\
DN

Manual valve systems requiring
physical intervention.

A

High water loss, energy waste, and

Remote control, autonomous
programming, and failure alerts.

Minimum energy/labor, maximum
water savings, and yield increase.

J

rising operational costs.
\S _
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Microscopic Precision: _—
The Mechanics of Drip Systems (2 zerocvaporation )}

O

| — ( 2 ZeroEvaporation )}
M 1 100% Water Control ; LOW.F!OW Emitters: T _/
Providing a flow of only 2-3 liters — o O
— per hour, reducing surface runoff | / / —
and evaporation to zero. = AN =
3 \, [ S W ¥ =
e = e e s o e | » - Massive Labor Savings )}
/ K e o— =
Fib L Filtration Line: '
Sand, gravel, or screen

filter systems to prevent

clogging. ,
y . '
Direct Root Feeding: Zero wind

o effect, eliminates leaf disease

risk, allows precise fertigation
5 Low Energy Input ¢

(fertilizer in water).
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~ Water Savings Y Suitable for Sloping
’ & Saline Lands

No land leveling requured

Low water loss

Labor Savings

= ART

Automation & fixed syste

Wind Independence

/1 No leaf wetting _CD )

Advantages of
Drlp Irr|gat|on |

“Labor Savings

Automation & fixed system

Weed Reduction

Limited wetted area : :
_ Utilization of Low Flows

<= Operate with low flow
Pa Y

Agricultural Operations =
Durmglrngatlon = Low Operating Cost

SR -7
L& 7 Agncultural Operatlons Low energy consumption

During Irrigation Ny 3
T, l%‘.# sl \4 R TR A ﬂQ\/’

4 s s LA N 783
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\\ The Macro Vision:
\L The Smart Agri-Villages Ecosystem j o

inability are no longer conflicting goals. When the wisdom of the traditional producer, the climate-control of

copic precision of smart irrigation converge, crisis-resilient, technology-driven ‘Smar




