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One: Agricultural Overview
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Assessing Farmers Needs and Connecting YOU to the Food Value Chain



Evolution of Agriculture

Farming has evolved to new heights. Let us guide you through the flood of information and fragmentation of
new innovation growing on to make it easy and convenient for you to find the right place to start!
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What is Regenerative Agriculture?

Soil Stewardship, Proper land & resource management, Carbon Sequestering

The Regenerative Agriculture Toolbox: example practices*
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What is Smart/Precision Agriculture?

AgTech/Food Tech, Hardware, Software Upgrades & Enhancements, IoT, A.l.,

Robotics, Controlled Environment Agriculture
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The Benefits of Smart Agriculture

e Increased Production

e Water-Time-Space-Energy Conservation
e Real-Time Data and Production Insight
e Lowered Operation Costs

e Increased Quality of Production

e Accurate Farm and Field Evaluation

e Improved Health of Product

e Reduced Environmental Footprint

e Remote Monitoring

e Equipment Monitoring



What is Urban Agriculture

URBAN AGRICULTURE Urban agriculture, urban
e ————— = o farming, or urban gardening is
B T the practice of cultivating,

e R S processing, and distributing

i o s food in or around urban areas.

gan e @ S8E 5 B28 gy Urban agriculture can also
BNy - involve animal husbandry,
aquaculture, agroforestry,

urban beekeeping, and

horticulture.



What is Digital Agriculture?

Connect Plants-People

ICTs Increase access to financlal services
for rural
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Food safety and traceability

ICTs help dellver more efficient and rellable data to comply with
International traceability standards and food nutrition aspects
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What is Sustainable Agriculture?

Regenerative, Local. Urban Farming, Upcycle, Sharing, Repurposing, Resource Management, CEA,

CSA, Farm-to-Fork/Table

Adaptable
Resilient
Resourceful
Circular
Renewable
Repurposed
Inclusive
Holistic
Emergent
Closed-Loop
Regenerative
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Produce no waste



Traditional Farming

We have many traditional soil farms in our
network, some that are also enhanced with
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Leaders in Soil/Land Management
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What To Know Before You Grow



Soilless Farming: PONICS..Hydro, Aero, Aqua

Aeroponics

NATE A A

Deep Water Culture




Drip Wick Water Culture
(recovery or non_recovery) ........................ or Aquapon'c
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air stone 4
Involves no moving parts, can Containers hold plants inside
Recirculating drip systems recycle excess nutrient solution use variety cl’f growing lmedlg. floating Styrocf‘ozrr(;.platflorvm =
from reservoir. Timer controls submersed pump to drip nutrient NULTIONk SOMHOR IS Telease FOGLs SUSpSUCHC SHeE Y e
onto growing tray and delivered the nutrient water.

solution onto base of each plant via drip line. £o the route throwgh Wick




Nutrient Film Technique (NFT) Aeroponic

........................ D PP T

.ee @ir stone
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A continuous flow of nutrients eliminates need for timer. Aleo oW «f i eR A DlARE roGts not ned I tor bt
Pump forces nutrient solution over plant roots onto SO known as “fogponics,” p'a 00LS Not suspenaed in waer bu

“grow tray,” then overflow drains into reservoir. hang in the air receiving nutrient-rich growing medium via misting.




AQUAPONICS
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INDOOR
(CONTROLLED
ENVIRONMENT
AGRICULTURE)

VS.

TRADITIONAL
OUTDOOR

Annual production capacity of
indoor crops vs. outdoor crops

Indoor Vine Crops

Indoor Greens

Outdoor Lettuce

Outdoor Tomatoes

Avg. Ib/acre/year

VPPV PPPPPP '«

1
©

339.8K

30.7K

28.7K



Pre-Production Checklist

LIGHTING

‘GROW LIGHTS AR DESIGNED
TO EMITTHE COLORS OF LIGHT
THAT ARE USEFUL FOR
PHOTOSYNTHESIS

PHOTOSYNTHETICALLY
ACTIVATED RADIATION (PAR)

THESE ARE THE COLORS THAT PLANTS USE FOR PHOTOSYNTHESIS

BLUE LIGHT 5 USED MORE FOR
VEGETATIVE (LEAFY) GROWTH

1400-500 nm)
WAVELENGTH \ .
4000m 5000m wonm  \L 7000m

RED LIGHT 5 USED MORE FOR
FLOWERING AND FAUITING GROWTH
(600-700 nim

L’:"“‘“"‘ O\ ——

ST

Indoor/Outdoor
Seeds, Temperature
Electrical Conductivity, Nutrition, Ph, Water, Lighting, Temperature

Harvesting (Self, CSA, Farmers Market, FoodBank, Restaurant, Product to Shelf)

AT IS IT?
THE ABILITY OF A MATERIALTO CONDUCT AN
ELECTRICAL CURRENT.

BY MEASURING EC, YOU CAN ESTIMATE THE NUTRIENT
CONCENTRATION IN YOUR WATER.

THE HIGHER THE AMOUNT OF NUTRIENTS IN
THE WATER, THE HIGHER EC IS.

|| s 15 BECAUSE MAVING MORE DissoLVED soLios
IN YOUR WATER IMPROVES THE WATER'S ABILITY
TO CONDUCT AN ELECTRICAL CURRENT

YOU WANT EC TO BE WITHIN A SPECIFIC RANGE FOR
EACH CROP.

PH
WHAT IS IT?

A NUMERICAL SCALE USED TO MEASURE
THE ACIDITY OF WATER,

IDEAL RANGE
FOR MOST
PLANTS ~
0 J 7 14
L (mmE) 8§
N 55650 r 4
ACIDIC NEUTRAL BASIC

WHY SHOULD | REGULATE IT?

ENTS THROUGH THE ROOTS OF YOUR PLANTS.

IF THE PH OF YOUR NUTRIENT SOLUTION IS TOO HIGH (BASIC)
ORTOO LOW (ACIDIC), IT CAN INHIBIT THE UPTAKE OF NUTRI-

AERATION

WHAT IS IT?
HOW DOES IT WORK?
DEEP WATER NUTRIENT FILM
CULTURE (DWC) TECHNIQUE (NFT)

THE ROOTS AE
compLereLy
suBMERGED
INWATER

AR S e
b

DIRECT EXPOSURE
THE BoTTOM.

OFTHE RoOTS

TOUCH WATER

oy
oLy
THE NUTRIENT SOLUTION

& NUTRIENTS

AvaicasLL it vie WHAT ARE THEY?
CHEMICAL ELEMENTS NEEDED FOR
PLANT GROWTH.

BASIC + MACRO + MICRO NUTRIENTS

PLANTS CONSUME LARGER
‘QUANTITIES OF MACRO THAN

TEMPERATURE

PLANTS TYPICALLY ENJOY THE AMBIENT
TEMPERATURES THAT HUMANS ARE
COMFORTABLE WITH.

IDEAL WATER TEMPERATURE FOR
HYDROPONICS 15 6580 DEGREES
FARENHEIT.

IF TEMPERATURE GETS TOO COLD, THE PLANT'S
METABOLISM SLOWS DOWN. AT EXTREMES, IT SHUTS
DOWN.

IF TEMPERATURE GETS TOO HOT, OXYGEN LEVELS IN
THE WATER DECREASE AND THE RISK OF PATHOGENS
INCREASES.

WHY DO PLANTS NEED IT?

MINED FROM ROCKS, THEY ARE MADE
TO SIMULATE THE NATURAL MINERALS
FOUND IN ORGANIC MATTER

SYNTHETIC VS. ORGANIC NUTRIENTS

ORGANIC NUTRIENTS
ARE DERIVED FROM
PLANTS AND/OR
ANIMAL REMAINS

LARGER SCALE SYSTEMS OPTIMIZE AIR
TEMPERATURE THROUGH HVAC TECHNOLOGY.

FOR A SMALL SCALE SYSTEM LIKE +FARM,
TEMPERATURE CONTROL IS NOT NECESSARY.




Crops Menu il &d“ ‘?&?
& & & &

Red Butter Boston Lolla Rosa Romaine Leaf

A sample snapshot of the
harvest selection for
Farm-to-Fork Business

YK 4 =
A selection of crops

grown indoors i Arugula Bok Choy Leaf Cabbage Dark Opal Basil Italian Basil Specialty Basil

A ~—————————  Edible Flowers
Vine Crops 3
‘G.reens tomatoss; peppers, Cannabis
eafy greens,
: cucumbers, eggplants

lettuce, spinach

Mizuna Mustard Greens ﬁk
Flowers Py -
Hops perennials, annuals, Commodities

corn, wheat
ornamentals

Baby G Parsley Sage Savory Thyme

Specialty tems —— Basil

o B 5

Insects Microgreens/ Other

poultry, forestry 3
herbs seedlings, algae & ﬁ “
7 &
Vegetable Other Vegetables

tubers, 0 .
Transplants mushrooms Pea Shoots & Tendrils ~ Nasturtium Leaves Shiso Microgreens Marigold Nasturtium Pansy

Strawberries




Sustainable Design

Efficient and Responsible
Management and Conservation
of Resources through
considering proper design:

Placemaking
Local
Circularity
Co-Design
Connectedness
Commons
Proportionality
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THE HIVE of
SMART FARMING
OPTIONS

outside

climate @
RRIGATIO

airflow
speed

SYSTEMS

nutrition
dosing

continuous

grow zone
automation

SENSORS/
CONTROLS

continuous
improvement

integratiaon
of all
COMpo

installation




THINK S.M.A.R.T.
About Agriculture

SUSTAIMABlLlTY

Region and Sector

| ' specific expertise ot
N ,." ‘: Technology expertise > @ Digital
- Transformation

—— ESUUR GLS e —— SmartAgriHubs of the European
’ : . ecitbird Agri-Food Sector
TECH NGLOG i

Our Methodology for educating about Smart Farming/Agriculture, Smart Cities, Smart Technologies




AgS.M.AR.T
ELEVATED AGRICULTURE



Types of Smart Farming (AgTech)

Growing Systems and Facility Types

Hydroponics
Plants are grown in water as
opposed to soil.

Aeroponics
Plant roots are suspended in the air and
misted with a nutrient solution.

Aquaponics
Plants are grown in water that has been used to
cultivate aquatic organisms (typically, fish)

Soil-based
Plants are grown in soil.

Hybrid (Aquaponics, Hydroponics,
Aeroponics)

Plants are grown in multiple
systems in one facility.

Glass or poly Greenhouse
Transparent, enclosed structure made
of glass or polycarbonate.

Indoor vertical farm

Fully enclosed and opaque room with
a vertical growing system (hydroponic,
aeroponic, and/or aquaponic).
Artificial lights are used.

Low-tech plastic hoop house
Semi-circular, tunnel-shaped structure
made of steel and polythene.

Container farm

Standardized, self-contained growing
unit that employs vertical farming
systems and artificial lighting.

Indoor DWC

Fully enclosed and opaque room with
a non-vertical growing system where
plants are grown in a deep-water
culture system.

19% received funding (50% from corporate
investors). 16% applied but were not successful. 65% did
not pursue funding.

65% of companies are currently
pre-revenue stage (the maximum revenue for this
group is USD$250-500K).

16% are currently pre-profit. 19% are breaking
even, 26% profitable, 39% declined to state.

46% of the founders had no experience at all

in agriculture. 44% of those founders were between
21-30 years of age.

77% male founders 23% female founders.

21% of those companies based in the United
States.

65% grow salad greens and microgreens.

61% in indoor vertical farms.
32% in greenhouses.

90% plan to increase their production area.

Top Three Challenges Were:




Companies & Sectors
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AgTech Areas

TYPEOF TECHNOLOGY DESCRIPTION EXAMPLES DEVELOPING WORLD APPLICATIONS

Advancements in:

Post-harves! loss, on-farm

i @y Machinery/equipment  Mechanical oo and eaupment il Trociors; plows;seed ol R o e
@ management
Y
. 5 § O: Robotics Automated machinery Driverless tractors, drones
Hardware (Equipment 2
R D) ) : P Mg Imigation bbb Byt e Lt s wigation
obots, Drones, Systems) '
U ] :
= B Mobile money services, Irrigation (techniques), soil
i g Mobile apps C’f” phope arkl Smeriphone apps it information dissemination L ppi quas), 20l
. rely on mobile telephone technolcgies Sty management, market access
Software (Sensors % " 2pps, vadng piatrms
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. . 2 ( ) Web apps delivered over the Internet through a accountin o i limigaion (techniquies), 20il
Programs, Digital) - Dlowser eec L mahegamen, ke 2006
H Programs installed on a computer =
H Desktop apps {laptop or a desktop) that do not rely on Farm management software
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o
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Systems (Soilless, Vertical E
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]
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ege o .
Additional Drivers: : _
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Vertical Farming

| WHaTisI2 | NZ

| | VERTICAL
i _| FARMING

HOW DOES IT WORK?



cost food waste food miles #

0%

;_‘g 68% cheaper ® G 389%b0 reduced 97% reduced % 95% less t 30% faster
=22 & ¢ water - growing
LESS WATER, SPACE, ENERGY, TIME THAN TRADITIONAL FARMING




The
Market,
Space
&
Yields

Global Vertical
Farming Market

OPPORTUNITIES AND FORECASTS,
2019-2026

Global Vertical Farming
Market is expected to reach A
$12.77 billion by 2026. _—

Growing at a CAGR of 24.6% ——
(2019-2026) i

”~

@ Allied Market Research



L lpa(e N\ B el = NFlol0i=  URBAN CROP SOLUTIO

GROWTH PROCESS | 70 days 40-50 days 21 days
NUMBER OF CROPS g 4 25 25-300
PER M? :
et e ‘ season L season 365 days
C YCLESHS e 4
e ™ 351 151 i 151
JWATER U.vSéﬁE a _
often™ TN less often never
PESTICIDESIHERBICIDES - e . :
*® 4 open field" | open field everywhere
LOCATION
v high medium low
POST-HARVEST ~| -

HANDLING




9y Y &
50 M2 960 - 14K -
GROWING SURFACE 1 . 9 K 2 8 K

CROPS PER GROWING CROPS PER YEAR
CYCLE

Produces

150-200 heads of LETTUCE or LEAFY GREENS weekly
300-400 Ibs. of FISH annually
450 Ibs. of TOMATOES annually

270 MICROGREEN flats annually



Integrating Food in City Planning:

Urban Farming Benefits & Methods

Monofunctional Multifunctional ‘
buildings buildings
my m Shipping Container
m Economy HERR 1] ooo| 0oo oDoo ooo . o
LI T 000 ooo ooo|  |ooo Microfarm (inside
ﬁ ﬁ ooo| ooo|l  |(ooo house)
? T 0l o |lo] (O
Vertical farming Edible walls Indoor Open-air RTF  Greenhouse RTF
Sky farming & balconies farming oof-ton farmin
Roof-top f: g (RTF) ROOftOp
PERIURBAN URBAN SOIL-BASED URBAN ROOFTOP
SOClaI FARMING » | FARMING FARMING Underground
@ == S Ei@ Protected Soil
s —
§ é Environment o BER e On-Ground Soil
Urban fringe City
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Five Places To Grow

= 5 USE CASES OF Al + ROBOTICS IN AGRICULTURE

" & v ANALYZING SATELLITE IMAGES IN-FIELD MONITORING ASSESSING CROP/SOIL HEALTH
Diagnosis of o J S5
In T * W s Diseases . Variable rate | 3 v .
Q of Fertility [t ¢ 3
AngCUHUI'@' o i
&) —.—— i 4
Spreading & =
= .~ -
.D eamzTech Solutions . : \ . "
- ! ," \'( \ # oocne  formshots BAGREYE  SKYCISON , - o \ Vo X>TRACE  “Indigo
2 M@ goaman el ™ | PeRAD  BENSON il

O Orbital Insight v,

Crop yield ¥ ‘
Analysls {n, ‘~;

PREDICTIVE ANALYTICS AGRICULTURAL ROBOTS

2.0, 80 1 M

Q FaxmB :
. JCLEARPATH Taimlot  wmemiom
omTIMAL Rowerver ) ohudont

CBINSIGHTS

1. Hardware 2. Software
3.Integrated 4. Input
Enhancements 5. Systems




1. CONTAINERS & POPUPS
2. GREENHOUSES & AGLABS (above and below ground)

AQUAPONICS UNIT:
(@D FISH TANK

(2) BACTERIAL FILTER
@ pump

(&) HYDROPRONIC PIPES
(5) CONTROLS

(8) GREENHOUSE

in 538 @ srio FLoor

CONTAINER
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3. VERTICAL UNITS (advantages + yield +
energy/water use + types of crops +
productivity):

4. HORIZONTAL UNITS: (dryponics)

5. CIRCULAR SYSTEMS

6. ROBOTICS & DRONES




SOFTWARE &
INTEGRATED

-_—

Sensors & Monitoring
Farm Management & Data
Collection

Blockchain

Artificial Intelligence

0T (Internet of Things)
Augmented/Virtual Reality
Open-Source Sharing

N

No o s ®

specific expertise a

Y % Region and Sector
&

&=h
Technology expertise Digital

Transformation
SmartAgriHubs of the European
Agri-Food Sector

“Q e
e®

'i*."i\ Business model

expertise

APPLICATION OF BLOCKCHAIN @
IN AGRICULTURE e ‘

LAND REGISTRATION MONITOR WEATHER MANAGING FINANCE
for land CONDITIONS
record




INPUTS

o
SRR e a0,

1. Agronomy and Crop

Science
2. Biotechnology

(U'S)

Food Science
4. Biochemistry




“Strong communities are build around
local, real food, that we trust will nourish
our bodies, farmers and planet. We don't

just need to produce food, we need to

GROW it"

- Kimbal Musk (BigGreen)



Become A
Member!

Now you know all the places you
can reconnect to your food.
Lettuce get you growing based
off the things you were
interested in.

By becoming a member, you will
receive a personalized
consultation and access to
agriculture community, ideas,
tips, designs, research, and
impacts that fit with you and your
local area.

SkyFarms.io/membership



https://skyfarms.us13.list-manage.com/subscribe/post?u=7989a2cb1797735db26151f0e&id=add9f59d25

