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Indoor Agriculture & The Smart City

Fueling a Robust Food System for California

Andrew Blume

Indoor Agriculture Entrepreneur
BlueHouse
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You give us water, we will give you good life.
That is our promise to you.
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My Background .

!\ H

Association for e Former North America
Vertical Farming Regional Manager
AGRITECTURE e Former Business

7o CONSULTING Development Director

e Former Food & Agriculture
Cluster Lead

) e Director of Business
SR ackacheD Development
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Global Agriculture Problems CC o

Rapid Population Growth & Urbanization Food Transport
Expected 10 billion people globally and 75% urban population by 2050 Leads to significant food waste &
Increasing demand for food by 70% (United Nations FAO, 2017) greenhouse gas emissions
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Pesticide Use Freshwater Use Global Warming

Leads to 75% of world 80% of all freshwater is used Threatens global food supply
polluted water in agriculture 10 Accelerate Soil Erosion




CEA Farming Benefits

Economic

Year-Round Production
Independent of:

o Climate,

o Region

o Weather Events

o Pest Outbreaks
2 to 3x Faster Growth
Efficient Land Use

Food Quality

Locally Grown, Fresher
Greens for Consumer
No Heavy Metals or
Herbicides

Limited or No Pesticide

High Vitamin and Mineral

Content
Optimiz%d Food Safety

Environmental

e Up to 99% Less Water Used

e Less Food Waste
e Less Food Miles



VC Backed CEA Vendors:
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Company Location Type Amount Raised Investors
Freight Farms Boston Container Farms $12.2 mm Spark Capital
Initialized Capital, Liquid 2 Ventures, Fuel Capital,
iUNU Seattle Greenhouse Machine Vision $6 mm Second Avenue Partners
Motorleaf Toronto Sensor Controller Hardware & Al $1.1 mm 500 Startups, BDC Venture Capital
Agrilyst New York Farm Management Software $2 mm Brooklyn Bridge Ventures
lllumitex Austin LED Lighting $90.8 mm WP Global Partners
TEL Venture Capital, Tsingda International Venture
Light Polymers San Francisco LED Lighting S5 mm Capital
Agrilution Munich Domestic Hardware $2.75 mm Tengelmann Ventures
Grove Boston Domestic Hardware S4 mm Upfront Ventures, Tim Ferriss
Infarm Berlin Retail Hardware $34.1 mm Cherry Ventures
Farmshelf New York Retail Hardware S450 k Urban X, Sansiri
Square Roots New York Farm / Education S5.4 mm Kimbal Musk, Collaborative Fund
Iron Ox San Francisco Farm Automation $1.5 mm Y Combinator
Tortuga AgTech Denver Farm Automation = $2.4 mm Root Ventures
Total

$167.7 mm



Investment in CEA Farms:
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Company Location Type Size Amount Raised Investors
San Francisco, Softbank, Bezo Expeditions, Schmidt
Plenty Seattle Vertical Farm 50,000 sq ft / farm $226 mm Family Office, Others
Blue Apron Founder, General Catalyst,
First Round Ventures, GGV Capital,
Bowery New Jersey Vertical Farm - $31 mm others
Goldman Sachs, IKEA, Crown Prince of
Aerofarms New Jersey Vertical Farm 69,000 sq ft $142.9 mm Dubai, others
~15 shipping
Freshbox Farms Boston Vertical Farm containers - Henkel
Green Spirit Farms Michigan Vertical Farm - - Karlani Capital
Advantage Capital Agribusiness
Shenandoah Growers Virginia Greenhouse Large S8 mm Partners, S2G Ventures
Houweling’s Tomatoes California Greenhouse Very Large -
Windset Farms California Greenhouse Very Large -
NGEN, WP Global Partners, Catalyst
Bright Farms Washington DC Greenhouse Large $57.9 mm Investors
Edenworks New York Vertical Farm Medium $2.3 mm Founder.Org, Christian Tansey
Shipping
Podponics (Bankrupt) Atlanta Container Farm 13 $14 mm New Ground Ventures, Raj Choudhoury
Total $483.2 mm
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Joe Montana Kimbal Musk Zooey Deschanel

Celebrities
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Eric Schmidt Christoph Henkel Larry Ellison

Billionaires
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ready to harvest.

How Does it Work?
Smallhold Networked Minifarms are 100%
climate-controlled, and apply advanced lighting
and water recirculation to these high-density
growth chambers. The result? 40 times the
output per square foot of a traditional farm
with 96% less water usage, longer shelf-life

and less packaging.

Doesn't get more local than this!

T

For more informa e
or variety suggestions

uestions
o @smallhold.com-

email: he"O

tion, visit smallhold.com.
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SF Giants
SF 49’ers
Oakland A’s

LA Galaxy
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Economically Distressed Farming/Manufacturing Food Desert Soil Blender Neighboring Businesses
Neighborhood in Vacant Factories






. EMERGING
)| TECHNOLOGIES







EMERGING
TECHNOLOGIES







)

@_.v-.

ol y
Marlne Sd

Daly Cltyg‘ ‘

:_\‘

s cis c T
aﬂfgenf&w&s,m

S 2 ;é‘ g ﬁ
S ) l*'/!w/ Lo Iendale = asadena et -"Azusal
'I-«"- W r,,,., City of Hope:
\-h iy, ( @Mjﬁw’ 55 % 5 = o =
Do et HOLLY % B Coving
Y Beverly Hills @  WestCovina
% PA — <
Santa Monica ! = @ - ’ 1533;1):,'
9 —
' ' SOUTH LOS e
ANGELES tﬁé v '.\
Escuels Plus Elefientaryd ' e A A
e Downey d’!‘?
El Segundo L170J Brea
Manhattan La g’
Beach D 9 Fullerton
Michelle Obama Neighbo,dd
Torrance et Anaheim
1054 -~ L
@
] Long Beach @) i
R mﬂ%‘" %
Palo: Vudes\.énv PE et
AItaSeaanhe Port of ..
P
1S QuIviIes TN 'J_
Areash® o PPy
Yy, S Oakland
San Francu co alamiad

an ran s co Parks & ...

289
Inmate
11 Students
New
Initiatives

38
Teachers
Trained

10,000+
Total Reach

1500+
K-12 STEM
Student
Engagements

10
University
Interns




EMERGING
TECHNOLOGIES
COORDINATING
COUNCIL

Indoor Agriculture
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Indoor Agriculture
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California Independent System Operator Duck Curve' COUNCIL
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"SMART AG FOR SMART CITIES"
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GEORGIA
"\ SOUTHERN .‘4 Southern Company

d. UNIVERSITY Georgia Power

Indoor agriculture: A comparative analysis of
hydroponics and soil-based crop production

Subhrajit Saha, Ph.D.

Assistant Professor

Department of Biology, Georgia Southern University
Statesboro, GA 30460

Project Funded by the Southern Company/Georgia Power
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Local Garden PodPonics FarmedHere
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Operations Snapshot — Indoor Vertical
% of Total OpEx

Other

Total Shipping (rent, packaging, energy, etc.)

Total Input

% of Inputs

25% 21%
Seeds Nutrients

54%

Grow Media

agrilyst
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Photo Credit Iron Ox (left) and Tortuga Agtech (right)
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Modeling Plants as Batteries
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Light Output (lumens/package)

Haitz's Law
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Vertical Farm vs Greenhouse
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Energy Comparison

Greenhouse Vertical Farm

7 — 10 Watts /sf 30 — 60 Watts /sf

20,000 sf greenhouse = 140— | 20,000 sf cultivation area = 600
200 kW — 1,200 kW

GaryCorlett@SCE.com



540 sq ft greenhouse

Avg daily electricity
consumption is 22kWh

22kwh costs $1.25
(5.6 cents per kWh)
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stimated greenhouse vegetable production area and vertical farming concentrations

Total global area of vegetables and herbs grown in greenhouses (permanent structures) is estimated at about 500,000 hectares,
of which about 40,000 hectares in glasshouses and the remainder in plastic greenhouses.

Area 4,970 ha

Area 1,568 ha and Sk

Aol Greenhouse type  glass
Greenhouse type mainh( glass Area 2,931 ha
Trend +
= ~ Greenhouse type  mainly glass
4 . Area 6,750 ha
’ | Aea 11,500 ha % i e x
X ’ ; w o S Ti o > . Greenhouse type  mainly glass
North and Central America =, =9, . o &8
el b L] Greenhouse type  mainly plastic o =3 —
_ 23000ha - . & .  Europe .
; © 74 : P - = 210,000 ha 41,384 ha
& o Area 70,000 ha . +b 250l
Trend I+ . about glass,
Greenhouse type  over 90% ' > 75% plastic
plastic L 'S / 5

Area 911 ha Area 42,800 ha
Trend + Trend -

vh " L I
Greenhouse type  plastic and glass Greenhouse type  mainly plastic }' ;
fi—r. Trend

Woroeco | = Geerrousetyoe. minky st
o 20000ha Afrca N

Area

82,000 ha
+

Tend Y i 44,700 ha Area 11,000 ha
sreenhouse t i i e i
| Mexico___________| itk Lol L i s ki st
Greenhouse type  mainly plastic
Area 20,000 ha . Wa —
Trend . I
Greenhouse type  mainly plastic Area 6,800 ha ®
Trend -1+
Greenhouse type  mainly plastic
South America
14,000 ha Area 900 ha
Trend +
Greenhouse type  about 20% glass,

80% plastic

Area 3,600 ha
Trend s
Greenhouse type  mainly plast

Area 51,787 ha

Trend +

Greenhouse type  about 10% gla
90% plastic
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Indoor Agriculture
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1.15
Therms

/ sq ft

http://www.flor.hrt.msu.edu/assets/ReducingEnergyCostsinCalifoniaGreenhouses.pdf
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Hypothetical Small Scale Farm

1. 50 ppm Calcium 1. 65 ppm Calcium
2. 50 ppm Phosphorus ‘ 2. 65 ppm Phosphorus
3. 50 ppm Nitrogen 3. 20 ppm Nitrogen

63
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Key Takeaways & Next Steps
Water testing rebates, smart metering, & dumping
regulations.
Host a California AgTech Conference.
Support low-tech soil based urban agriculture too.
Urban agriculture policy position within local government.
Document expounding why California for AgTech.
Research, grants, and incentive programs.
Rebate programs for lights.
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Thank you.

Andrew Blume
Indoor Agriculture Entrepreneur
BlueHouse
Andrew@bluehouse.ag

www.bluehouse.ag
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