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Controlled environment agriculture (CEA) has the potential to offer consumers and 
supply chain stakeholders resilient, sustainable, local, high-quality products. 
Utilizing different methods and formats, indoor and greenhouse producers can 
alleviate systemic nutrition and food access challenges while mitigating climate and 
outdoor production risk.

While growing quickly, controlled ag currently produces a small amount of food 
relative to outdoor production. Scaled controlled production will require additional 
product and process innovation – to expand crop offerings and reduce cost of 
production. Key opportunities for CEA development include crop R&D 
advancement, labor automation, energy and input cost reduction, and sustainability 
measurement improvement. Technology platforms, novel seeds, renewable energy 
sources, and subject matter expertise, among other things, can support project 
viability and capacity building in the coming years.

We can envision a future where controlled environments demonstrably improve 
market access to affordable, high-quality, and nutritious produce and redefine local 
food systems. This development will occur in stages and the principles of commercial 
success may vary widely by geography and offering, likely resulting in a hybrid 
evolution of growing methods and formats in the medium-term. As CEA growing tech 
converges, focus will eventually shift toward standardized, modular formats and 
greater emphasis on grow recipes for optimal product characteristics. Eventually, CEA 
adoption could spur removal of logistical constraints of today’s fresh food system 
(creation of a ‘post-logistics’ world).

We celebrate those innovating in controlled environments – the entrepreneurs, 
company-builders, horticulturalists, policymakers, scientists, investors, and others 
critical to the mission – and, in recognition of the opportunity and challenge ahead, 
encourage others to join us.

-Sanjeev, Walter, Mike, and Katherine

Introduction
Controlled Environment Agriculture: a marriage 
of localization, technology, and potential for a 
post-logistics food system.
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Executive Summary

Controlled environment ag 
(CEA) is a needed solution that 
is here to stay

With present opportunity 
to improve indoor and 
greenhouse viability

Driving market share and 
transforming logistics, genetics, 
and consumption

Consumer, channel, and climate developments 
are accentuating the value of controlled food 
production:

▪ Consumer interest in product sustainability
▪ Grocer demand for resilient supply chains
▪ Environmental risk of negative climate 

impact

CEA production offers consistent, sustainable, 
dynamic, high-quality product.

To take competitive share, indoor and other 
CEA producers must overcome existing 
challenges in three primary areas:

▪ Cost to produce
▪ Productivity of facilities
▪ Catalog of products (e.g., variety)

Enabling tools to achieve greater viability 
(e.g., energy, labor cost) are in development.

Growers can attain market share in the near-
term, with opportunity for significant 
milestones over the next decade:

▪ Novel product introductions (e.g., flavor)
▪ Cost parity with outdoor production
▪ Greater retail shift to localization and custom 

production based on evolving retailer and 
consumer preferences

We predict these drivers will enable 10%+ CEA 
share of US vegetables and herbs by 2025.



4
4© 2020 S2G Ventures | Confidential

Growing Beyond the Hype: Controlled Environment AgricultureS2G Ventures

Controlled Environment Agriculture, including indoor and greenhouse production, is a 
small but high-potential part of the future food system. CEA comes in many forms, each 
offering a unique element to improve supply chain resiliency, improve quality and safety, 
and fill a present gap in supply within the growing produce category. The value 
propositions of CEA have been recognized by food and ag stakeholders, with local and 
urban controlled production receiving increased private investment, emphasis in the 2018 
Farm Bill, and interest from corporations across the supply chain.

With increased demonstration of the viability of controlled growing and ability to address 
current supply challenges, we believe CEA can grow 5x in US market share over the next 10 
years. This is likely to begin with growth in leafy greens – where indoor agriculture could 
become 10%+ of sourced product by 2025 – and be complemented by berry and other 
fruit and vegetable innovation in greenhouse, vertical indoor, and container formats. CEA 
growth has implications on future supply chain logistics and product R&D – opening 
potential for highly-decentralized production and local customization of novel products.

4

Our view of CEA

v

Tom Vilsack 
Former US Secretary of Agriculture
2009 - 2017

The role that indoor plays in the future 
food system is dependent on the 
geography and timeframe in 
consideration. Long-term, there is real 
opportunity for indoor players, 
especially for those who can expand 
beyond herbs and greens.

Over a period of 10-20 years, as you 
start seeing consequences of climate, 
there’s a scenario where 5-10% of food 
production is indoor and high growth 
from there.
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How to navigate this document

Current State: 
Where are we now?

Opportunity: 
Why should we care?
● Review of current market challenges
● Relative benefits of CEA and 

implications for the food system

● Different growing elements and 
considerations 

● Current stakeholder landscape

Future State: 
Where might we go?
● Future state trends and opportunity for CEA
● Predictions on market developments 

over time
● Thoughts on market differentiation 

and success
5

This document explores CEA in context of today’s market, and where it could go from here. It is 
structured accordingly, as shown in the three areas below.

This document is the result of desktop research and discussions with various industry experts. 
Specifically, we spoke with CEA growers, systems providers, policymakers, academic institutions, 
outdoor growers, ag input suppliers, philanthropists, and other investors to gather insights and 
develop a perspective on CEA evolution, past and future. Each section includes analysis conducted 
by S2G, in the hopes of providing additional perspective to the space.
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Section 01:  The Opportunity



S2G Ventures

© 2020 S2G Ventures | Confidential 7

Growing Beyond the Hype: Controlled Environment Agriculture

What people are saying

“There are many advantages [to indoor 

facilities], from a sustainability, 

health, and a growing perspective…. 
if we can have these type of facilities in 
major areas of consumption, then it 

reduces the cost as well as the 

delivery time to the customer”

“The world’s land and water 

resources are being exploited at 
unprecedented rates, which 
combined with climate change is 

putting dire pressure on the ability 
of humanity to feed itself”

United Nations Intergovernmental 
Panel on Climate Change 

Sonny Perdue
Current U.S. Secretary of Agriculture

“We may be approaching a threshold 
beyond which the agriculture that 

we’ve always known cannot 
support human civilization as 
we know it…that’s something we 
need to avoid.”

Al Gore
Former U.S. Vice President
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Lack of high-quality, affordable produce is systemic.1

8

Gaps in produce supply… …accentuated by waste and limited accessibility

1 in 10
Adults meet US federal fruit or 
vegetable consumption 
recommendations

Only 36%
of global population in 2015 had adequate 
availability of fruits and vegetables to meet the 
WHO age-specific minimum nutrition targets

Up to 50% 
Of produce in the United States is 
thrown away, despite significant 
resource use

$1,600 / year
Worth of discarded produce per 
American family of four

+32% / +11%
Increase in produce consumption for 
each additional supermarket in a 
census tract, for African Americans 
and whites, respectively

+0.35 servings
Of produce consumed per resident per day 
for each additional meter of shelf space 
devoted to fresh vegetables (in New 
Orleans small neighborhood store study)

Fresh Produce is a $1.2 trillion global industry with significant supply and demand challenges.
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Current produce market challenges are driven by limitations 
of outdoor production and consumer geography.2

9

of US lettuce is grown in 
California and Arizona

>95%

Production
On the farm

Limited environmental 
control, driving:

Factories in Yuma, all 
processing >2 million lbs. 
lettuce in season

<10

In cross-country 
transportation

7-10 days

Transportation
In the supply chain

• Compromised shelf-life
• Food waste
• Significant touches limit 

transparency

Long supply chain, driving:

Of shelf-life spent 
on trucks

50%

Total production wasted at 
retailer and consumer levels  

Up to 40%

Promotion
At the retailer

Impacting outcomes for 
retail/foodservice and end consumers:

• Inconsistent quality and 
supply predictability

• Seasonal availability
• Limited transparency
• Conflict w/ consumer 

ideals (e.g., sustainability, 
local claims)

• Climate exposure
• Field loss exposure
• Food safety risk
• Resource intensiveness
• Limited ability to iterate 

(e.g., scale organic) or 
diversify

Food safety 
incidents

Rising

Current production limitations and supply chain logistics challenge ability to consistently meet downstream expectations
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Controlled Environment 
Agriculture (CEA) can 
improve food security for 
the US and other nations.

10

For example, it is estimated that 20,000+ acres of controlled 
environment facilities are required to significantly reduce US 
vegetables imports.

The US is currently reliant upon produce imports.3

Mexico
69%

Canada
18%

Peru
4%

China
1%

Other
8%

Vegetable imports by 
exporting country

53% of fresh fruit and 32% of fresh vegetables are 
imported, with significant increases over time

Tomatoes
61%

Cucumbers
74%

Peppers
60%
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Promises of controlled growing

11

Even more so with COVID-19, retailers look to resilient, traceable, and trustworthy supply chains. 
CEA can provide this, as well as differentiated, premium products4

Near-term organic potential

Scalable
Modular nature of builds, faster organic 
scaling than outdoor transition

Competitive price

Affordable
Potential to be cost-competitive or beat 
outdoor production cost

95%+ less water use

Sustainable
Less product waste and resource use, 
mitigating climate risk

15+ crop turns / year

Dynamic
Data-driven inventory management and 
continuous iteration

Reduction in recalls

Safe
Controlled environment improves food 
safety and traceability, as needed

5+ day increase in shelf life

High-quality
Fresher, food safe produce 
traveling fewer miles

Fewer touches

Transparent
Local nature of production and high-tech 
approach offer brand transparency

24/7/365 Production

Consistent
Supports supply resiliency, with year-
round availability of seasonal crops

Greater nutrition

Premium
Differentiated products (e.g., flavor, 
nutrition) through R&D
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Controlled Environment Agriculture is a spectrum across 
the ‘under cover’ category.5

‘Under Glass’
Greenhouse

‘Hoop House’
Plastic or polyurethane tunnels

▪ Covering for plots of land, generally 
do not have electricity

▪ Limited climate control

▪ Exposure to and use of sunlight

▪ Fully-climate controlled

Indoor
Grow room

▪ Fully enclosed, no leverage of external 
environmental components (e.g., sun, wind)

▪ Includes horizontal and vertical formats
12

Limited control Fully-controlled
Level of Environmental Control
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Each area of Controlled Environment Agriculture has 
garnered increased interest and experienced 
significant market growth over the past decade.6

20-25%50%+
Of fruit and vegetable growers grew at 
least one crop undercover in 2019 
(breaking a majority for the first time)

CAGR For the North American vegetable 
greenhouse market since 2007

$1B+
Early stage and growth investment in 
indoor companies and applications

13

While demand for produce grows, CEA formats have increasingly taken share 
and received growth investment.
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Field (Current State) Greenhouse Indoor

Retailer / Food 
Service 
Demands

High-quality, fresh, 
differentiated product

Up to 50% of produce wasted across production and 
downstream, due to limited controls on product quality 
and a long supply chain

5+ day increase in 
shelf life

Resilient and predictable 
inventory

Seasonal production, Inconsistent yields, threatened 
further by climate change

24/7/365 production, 
Seasonal yields

24/7/365 production, 
Consistent yields

Low recall risk Centralized production and processing and dispersed 
demand have accentuated on-farm food safety
externalities (e.g., E.coli)

Decentralized production, environment 
monitoring, & safety protocols reduce 
food safety risk, improve traceability potential

Dynamic partners Seasonal innovation, slower inventory adjustment 
and product evolution (2-4 crop turns/year)

15+ crop turns / year 20+ crop turns / year

Consumer 
Values

Sustainable Extensive resource use: 250L/kg water use (lettuce) 20L/kg water use 1L/kg water use, 67-92% lower CO2
use versus greenhouse

Transparent Multiple touches limit traceability of inventory back to 
the farm and increase logistical challenge, cost

Sometimes local Local

Local Not local (unless in CA, AZ, NV) Fewer touches overall increase 
transparency potential

Affordable Expensive produce driven by seasonality-driven 
supply shocks

Competitive price

Clean Food US demand for organic food outstripping domestic supply 
by 4-5x; 3-year conventional to organic transition process

No antibiotics, fungicides, or synthetic fertilizers. 
Soil-grown is global organic standard; hydroponic is presently USDA-certified

Downstream customer expectations align with core 
CEA value propositions.7

14
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A shift toward CEA would have broader implications 
on food system logistics, genetics, and biodiversity.

Production Supply Chain Consumption

● Seed breeding for input traits (to 
drive yield), resistance to pests and 
disease, and long supply chains

● Significant storage infrastructure 
and process to prolong shelf-life

● Complex, long-haul routes
● Retail rejection of 14% of loads

● Consumer reliance upon dressing, 
sauce, or treatment of fresh product 
to improve flavor

● Oscillation in product quality, pricing, 
and access

Globalization has ushered in greater exposure to flavors and nutrients; in the future, localized CEA production can 
serve as the next wave of flavor experimentation and innovation

● Seed bred for output traits (e.g., 
flavor, color, nutrient density, short 
supply chain ripening; greater 
biodiversity)

● Lower inventory holds and increase 
in viable fresh product

● Democratization of production

● Short hub and spoke routes with 
reverse logistics opportunities

● Exposure to new flavors, with 
international products made local

● Greater appreciation of healthy 
produce (e.g., veg) as standalone 
product; improved consumer nutrition

Legacy 
System

CEA 
Now + 
Future
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Section 02:  The Current State
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What people are saying

“Greenhouse growers have to be extremely 
efficient in today’s age to be successful; 
there is little room for error”

“CEA is a solution that is here to stay, but 
indoor is a young industry…we need 
productivity and biomass at this stage 
to bring cost down”

“The reality today is that growers are only 
making money on premium leafy in select 
markets. The next frontier is if you can grow 
fruits, specifically berries, and make 
money at it”

“Short-cycle crops are the smartest current 
play for indoor ag players. Otherwise, 
warehouse farming hasn’t proven to be more 
cost effective than greenhouse to this point”
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Greenhouse production is significant and growing.8

18

>$20B
value of sales

1.5B+
sq. ft

3.2B
Sq. ft

US NA

100B
Sq. ft

GLOBAL

~3.5x increase in 
lettuce production 

value over last 5 years

40k+ farms, with 
average square 
footage of ~33k

NA greenhouse fruits 
and vegetable market 

growing at 20%+ 
annually
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As greenhouse evolves

The greenhouse sector is seeing…

● Increasing demand for organic produce

● Steady growth in floriculture sales and increase in berry and 
vine crop R&D

● Increasing safety standards

● Greater market consolidation and offtake agreements from 
branded produce players

● Significant square footage expansions underway, driven 
by increasing demand for fruits and vegetables

● Large growers recognizing the value of technology and moving to 
adopt, with labor costs inspiring automation and AI opportunities

While the current indoor market…

● Is relatively early in evolution, accelerated by recent market 
developments (e.g., COVID-19)

● Employs wide variety of growing approaches and technologies – some 
better understood than others

● Has attracted significant global investment, with interest and applicability 
across North America, Europe, Asia, and Middle East

● Production is largely more expensive than outdoor, with many growers 
reliant upon cost reduction through significant scale and/or automation

● Hires a mix of seasoned horticulturalists and next gen technical experts

● Will benefit from streamlined terminology and consistent KPIs that 
drive transparency and industry benchmarking

Indoor is just beginning.9
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THE INDOOR OPPORTUNITY

A number of drivers are expected to support indoor 
development across each of these areas over the 
coming years. Coalescence of these factors drive 
revenue opportunities across growers and overall 
market expansion

To take significant share 
at retail, indoor production 
must overcome existing 
cost, productivity, and 
catalog limitations.

Indoor Ag

Automation

Energy use + contracting Packaging innovation + scale

Facility design + processes

Yield 
consistency 

Facility 
placement

Novel germplasm

Lighting recipes

Crop R&D

Catalog
Of Products

Cost
To Produce

Productivity
Of Facilities

Space 
utilization
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Illustrative CEA Operation Cost Buckets
There is significant opportunity to take cost out of each vertical indoor 
cost bucket with additional investment and scale.

*Facility and labor items may have variable cost components
**Energy can be considered both a facility cost and variable product cost

Facility Costs*
Lights

Carts

Other growing equipment

HVAC

Packing equipment

Energy**

Facility payments (maintenance or lease)

Other facility / utilities 

Opportunities for reduction in 
energy cost per lb. through 
contract negotiations, off-peak 
hour operation, strategic site 
placement, and improved 
growing systems

Product Costs

Grow inputs

Waste

Product packaging

Other

Opportunities for increased 
product margin through scaled 
production, tailored germplasm, 
improved inventory planning, 
pack size evaluation and SKU 
rationalization, and longer-term 
material science innovation 

Facility Labor Costs*
Grow team

Tech / Maintenance, QC/QA

Pack team

Transport + Admin

Other

Opportunities for reduced 
team (and pack) cost through 
workflow management, 
automation of labor with 
robotics, revision of workforce 
incentives, improved facility 
layout and process design

Corporate SG&A
Transportation

Marketing & Promotion (Tradespend)

R&D

IT

Other

Opportunity for EBITDA 
improvement through 
implementation of outbound 
logistics tech (pallet loading, 
route optimization to DCs and 
foodservice accounts)
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Growing Method Growing Format Tech Approach

Customer Operational Facility & Other
Product Production Volume / Capacity Facility

Produce Offered Crop Turn (time) Build Cost / Cost of Capital

Product Mix Grow Space Efficiency Modularity/Build Timing

Product Attributes Grow Yield Facility Utilization

Customer + Commercial Engagement Pack Yield Land Availability

Channel Product Shelf Life Building Permissions

Customer Geography Flexibility Access to Utilities

Price Positioning Resource Use + Associated Cost IP + Team

Distribution Material Cost Trade Secrets

Product Brand Positioning Labor Efficiency Patents/Trademarks

Customer Concentration Labor Retention Technology

Strength of Customer Relationships Transport Team Breadth and Depth

Growth Potential Energy Use & Cost Other

Product Selection Process Other Resource Use Capital

Other

Food Safety

Traceability

There are myriad 
permutations 
of grow systems 
and resulting 
performance 
against key 
metrics.
Growing method, format, and tech 
utilization have a significant impact on 
ability to meet customer, operational, and 
other metrics that become important 
determinants of the viability and scale 
potential of a CEA growing operation. 
Viability is an equation of tech, process, and 
capital cost – all of which need to match 
facility size and throughput.

1st
O

rd
er

2nd
O

rd
er

Note: There are further sub-metrics that build into many of the second-order metrics (e.g., 
grow yield); players may design around second-order strengths and/or limitations which have 
implications on 1st order decisions

1 2

3
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Bioponic (Soil-based) Hydroponic Aeroponics Aquaponics
Growing fruits and vegetables in soil, 
with inputs such as water, nutrients, 
fertilizers, and aquatic animal waste 
that are released by biological activity 
of microorganisms. 

Growing plants in a soil-less water or 
media matrix by bathing roots in a 
nutrient-rich solution; can be paired 
with aquaponics. Plant-based matrix 
materials on which to grow crops can 
include coconut fiber, wood shavings, 
and/or peat.

Plants suspended in a closed or 
semi-closed environment, whose 
exposed roots and lower stem are 
sprayed with a nutrient-rich water 
solution.

Cultivation of plants in a recirculating 
water medium with aquatic animal 
waste water from an adjacent tank of 
fish, crayfish, prawns, or snails; waste 
is broken down by bacteria into 
usable nutrients for the plants. 

Certified Organic ✔ ✔*

Longstanding Methods ✔ ✔ - -

Nutrient Density ✔

Crop Variety ✔ -✔ ✔

Transferability Across Formats ✔ ✔ -

Water & Nutrient Use ✔ ✔ ✔ ✔

Crop Turns / Year** ✔ ✔ ✔ ✔

Mitigated Point of Failure Risk ✔ - -

Tech Availability ✔ ✔ ✔

Secondary Production Stream ✔

Note: Advantages / disadvantages are relative to different methods and are situational depending on a number of factors. Recognizing this, check marks focus on existing points of differentiation for these 
methods and circles indicate emerging developments for each method (but there will be edge cases).
*Only in US, not an international standard
**Dependent on crop type.

Growing 
methods and 
illustrative 
advantages

1



24
24© 2020 S2G Ventures | Confidential

Growing Beyond the Hype: Controlled Environment AgricultureS2G Ventures

Note: Illustrative, not comprehensive

Growing formats and illustrative advantages
2

Different growing formats offer unique value propositions 
to customers, end consumers, and investors.

Yield per sq. ft
Scalability
Labor and automation

Vertical Indoor
Modularity / iteration
Time to production
Pest risk mitigation

Container
Crop variety
Capital cost per sq. ft
Energy consumption
Longstanding methods

Greenhouse
Proximity to consumer
Consumer engagement
Retail stickiness

Micro Farm
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Place, time, and design 
of energy use hold 
implications for energy 
rates and viability of 
indoor growing.10

A significant expense, energy use and resulting cost is 
an important consideration in new site selection and 
system design.

Energy cost and customer proximity are potential 
tradeoffs that can be remediated through automation 
of operations, grow system design innovation, off-
peak hours of operation, and creative partnership 
with energy providers.

Average Industrial Price of Electricity by State March 2020 (cents/kwH)
Note: Some producers may be using commercial rates

4.9

5.9
5.9

4.6

12.4

5.3 5.3

4.9 8.5

7.6
6.8

5.6
7.1

8.2

7.2

7.5

6.2

7.3
7.1

6.6 6.6 5.5

5.9

4.1

5.4 4.7

5.4

5.9 5.4 5.1

7.1

5.5

5.1

5.8

5.5

5.8

6.1

5.2

10.9

12.9
8.9

6.9

10.6

13

13
15

19.5

3
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Section 2.1: Stakeholder Landscape
Recognizing need to innovate to achieve market potential, a number of players 
are actively furthering CEA sector development
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The number of 
CEA startups 
has increased 
significantly over 
the past decade, 
across growing 
methods and 
formats.

Vertical Indoor Greenhouse Container Farm
Horizontal 

Indoor/Other

So
il-

ba
se

d 
/ O

th
er

H
yd

ro
po

ni
c

Ae
ro

po
ni

c

(e.g., strawberries)

Illustrative North American CEA Startups by Growing Method + FormatGROWERS
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Indoor

Year Founded 2014 2014 2004 2015 2015 1989 2016

HQ San Francisco, CA New York, NY Newark, NJ Cincinnati, OH San Carlos, CA Harrisonburg, VA Pittsburgh, PA

Growing Method Hydroponic Hydroponic Aeroponics Hydroponic Hydroponic Soil-based Hydroponic

Main Produce 
Grown

Leafy greens, baby 
greens

Leafy greens, baby 
greens, herbs

Baby greens, 
microgreens

Leafy greens, herbs, 
tomatoes

Leafy greens, herbs Herbs, other greens Leafy greens, herbs

Differentiation/ 
Focus Example Flavor Plant nutrition Data collection Retail relationships Consistency Organic product

Robotics + 
automation

Greenhouse

Year Founded 2009 2011 2017 2014 2015

HQ Brooklyn, NY Irvington, NY Morehead, KY Sackets Harbor, NY Devens, MA

Growing Method Hydroponic Hydroponic Hydroponic Soil-based Hydroponic

Main Produce 
Grown

Leafy greens, baby 
greens, herbs

Leafy greens, baby 
greens, herbs

Tomatoes, leafy 
greens

Radish, beetroot, 
leafy greens

Leafy greens, baby 
greens

Differentiation/ 
Focus Example Expansion capacity Retail support Scale and location Unique products

Sustainability / 
resource use

Note: Is not all-encompassing of market or specific areas of differentiation, focus of growers as they evolve

GROWERS

Illustrative North American CEA startups11
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$1.8B+
Publicly announced investment in NA and 
European CEA startup growers

2x+
Median deal size from 2017

150+
Investors across NA CEA startup growers

Series B

Series E

Note: These figures under-represent total private investment into 
the sector since 2015, does not include bridge financings and 
grower access to debt / project finance / investments through 
corporate partnerships.

Series C
Publicly announced fundings among 
prominent CEA startups, NA + EU

Does not includes pre-seed investments, companies 
supporting these growers (e.g. grower software)

$19.08M $19.63M

$103.25M

$68.22M

$279.77M

$220.25M

$480.0M

$704.5M

5 5

10

12 12
11

18

15

Capital Invested Deal Count

INVESTORS

Investment into 
the CEA space 
has increased 
as startups 
mature.12
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Corporate interest and involvement spans the 
supply chain13

Latest 
News

PRODUCTION SUPPLY CHAIN CONSUMPTION

Ag Input & 
Retail

Distributors & Logistics Brands Retailers FoodserviceIngredients 
& Flavors

Traders & 
Processors

Farmers

● New customers in growing segment
● Seed, product innovation engine
● Mitigant for labor shortage, climate 

exposure

● Supply chain efficiency improvements
● Margin increase in fresh category
● Customer retention tool

● High-quality, premium produce
● Reliable supply
● Reduced shrink

CEA 
Represents

80 Acres is building a fully automated 
indoor farm

Square Roots opens new indoor farm 
in partnership with Gordon Food 
Service in Michigan

Publix grows hydroponic produce at 
Greenwise store

Farm.One launches latest NYC vertical 
mini-farm at Whole Foods

Kroger to offer in-store living 
produce farms

The Precision Indoor Plants Consortium 
Wants to Make Your Tomatoes Tasty 
Again

Bayer opens innovative corn-breeding 
greenhouses in Arizona

CORPORATE PARTNERS & INPUT PLAYERS 

https://www.npr.org/2020/01/29/800725833/indoor-vertical-farm-in-cincinnati-will-be-fully-automated
https://www.thepacker.com/article/square-roots-indoor-farm-opens-gordon-food-service
https://www.grocerydive.com/news/publix-grows-hydroponic-produce-at-greenwise-store
https://www.prweb.com/releases/farm_one_launches_latest_nyc_vertical_mini_farm_at_whole_foods_market_manhattan_west/prweb17379145.htm
https://www.supermarketnews.com/produce-floral/kroger-offer-store-living-produce-farms
https://agfundernews.com/the-precision-indoor-plants-consortium-wants-to-make-your-tomatoes-tasty-again.html
https://www.agriculture.com/news/crops/bayer-opens-innovative-corn-breeding-greenhouses-in-arizona#:%7E:text=Bayer%20officials%20say%20the%20Marana,crop%20to%20be%20grown%20there.
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Leadership in CEA
Controlled environment agriculture 
leadership has been driven by many 
European academics in the past and 
present, such as Wageningen University.

However, a number of public and private 
US academic institutions have established 
world-class CEA and urban agriculture 
disciplines to drive forward innovation in 
the space. Many affiliated experts 
contribute heavily to policy and R&D in the 
space. 

Select US 
Academic 
Institutions with 
Notable CEA 
Programs

Several lighting technologies, including LED, HPS, CMH 
and LEC, have shown potential to manipulate plant 
growth and quality attributes.

For example, blue lights have been used to increase 
antioxidant properties in coriander and heighten essential 
oil content in sweet basil (versus red light, white light).

Academic studies demonstrate the impact of 
new lighting technologies on appearance, 
flavor, and nutrition. 

Red- and far-red-absorbing 
phytochromes and blue-absorbing 
cryptochromes  = plant height and 
leaf area

Ultraviolet-A, ultraviolet-B, and 
blue radiation can increase health-
promoting phytonutrients

ACADEMICS
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US

USDA 2018 Farm Bill: 
Urban Ag

Office of Urban 
Agriculture
Establishes an Office of Urban 
Agriculture and Innovative 
Production at USDA, an Urban 
Agriculture and Innovative 
Production Advisory Committee, a 
new grant authority for USDA, new 
USDA pilot projects, and new USDA 
reporting requirements; authorizes 
annual appropriations of $25 
million.

Emerging Production Research, 
Education, and Extension 
Initiative
Authorizes competitive grants to 
facilitate urban agricultural 
production, harvesting, 
transportation, and marketing, 
among other activities; directs 
USDA to study urban agriculture as 
part of the 2017 Census of 
Agriculture.

Conservation Innovation 
Grants and Payments 
Expands existing competitive grants 
to cover partnering with farmers to 
develop innovative practices for 
‘urban, indoor, or other emerging 
agricultural operations’ (e.g., new 
conservation approaches) –
providing $25 million annually for 
the Environmental Quality 
Incentives Program. 

Research and Development 
Authority
Amends the Federal Crop Insurance 
Act to require a feasibility study to 
evaluate the effectiveness of 
policies for agricultural production 
systems, including urban and small-
scale production. 

Noninsured Crop Assistance 
Program (NAP)
Amends NAP to establish a 
streamlined process for the 
submission of records and acreage 
reports for agricultural production 
systems, including urban and small-
scale production. 

Gus Schumacher Nutrition 
Incentive Program 
Increases federal funding for bonus 
incentives for Supplemental 
Nutrition Assistance Program fruit 
and vegetable purchases, with a 
portion of the funds for a produce 
prescription program. 

Local Agriculture Market 
Program (LAMP)
Combines and expands the existing 
Farmers’ Market and Local Food 
Promotion Program and the Value-
Added Agricultural Product Market 
Development Grants.

Micro-Grants for 
Food Security 
Authorizes appropriations for 
Micro-Grants for Food Security for 
specified agricultural activities in 
certain states and territories. 

Other Nutrition (Title IV) 
Provisions Reauthorization of 
the Senior 
Farmers’ Market Nutrition Program 
and the Community Food Projects 
grant program.

Provisions relating to Urban Agriculture in 2018 Farm Bill15POLICY MAKERS

Urban agriculture is not specifically defined in statute, and the 2018 
Farm Bill refers to this farming demographic as urban, indoor, and 
other emerging agricultural production, but without specifically 
defining this term. 

USDA does not report data and statistics on the number of urban 
farming operations in the United States. To address such data needs, 
the 2018 farm bill directs USDA to conduct a “follow-up study” to its 
most recent Census of Agriculture to examine U.S. urban farming 
operations in 2017.

These farm programs are administered by USDA and may be grouped 
into the following broad categories: marketing and promotion, 
business assistance and agricultural research, rural and community 
development, nutrition and education, and farmland conservation. 
Examples include USDA farmers’ market programs, rural cooperative 
grants, child nutrition programs, and USDA research and cooperative 
extension service. 

Controlled environment agriculture would benefit from further 
research, analysis, and focus from the USDA to help guide its 
trajectory and inform adjacent advancements in energy and 
input costs and sustainability measurements.



33
33© 2020 S2G Ventures | Confidential

Growing Beyond the Hype: Controlled Environment AgricultureS2G Ventures

Section 03:  Future State
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What people are saying

“Although many challenges remain for the indoor 
farming sector, recent [fundraises and JV 
announcements] have begun to alleviate those 
concerns. With more capital sources available, 
starting with the public markets and hopefully 
leading to project finance, indoor farming 
companies are better positioned to raise the 
billions of dollars needed to bring indoor grown 
produce to communities throughout the world.”

“I would be disappointed if indoor didn’t 
have at least 5% market penetration in 
leafy and herbs by 2025”

“Food can't just be environmentally stable 
but it also must be affordable for the 
average person in the grocery store”
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Innovation will drive further retail adoption of vertical product

Major retail contracts 
awarded to indoor, select 
indoor players become 
major suppliers

Cost parity with outdoor 
production achieved

Indoor growers offer products with 
distinguished flavor or other 
attributes

Retail supply hedge, fulfills 
local product attribute and 
improves overall shelf-life

Limited to leafy greens + 
herbs

Yield and cost 
improvements 
through capital 
investment, crop R&D 
innovation

Demonstration of capacity, 
across multiple crops NEXT LATERNOW 

Getting product on shelf at small quantities is not the challenge; getting retailer reliance on indoor at scale is the next goal as indoor players build capacity 
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Illustrative growth

There is a clear 
path for US indoor 
to grow to $1B in 
sales by 2025 in 
leafy greens alone.

In a growing food sector, the indoor 
channel has potential to deliver against 
demand. Approaching $1B+ in sales would 
require just 10% share of the US leafy 
green and herb market.

2020 2021 2022 2023 2024

Capital Investment 125 150 175 225 250 300
Square Footage 
(in mil) 1.2 1.6 2.2 2.9 3.9 5.1

Yield / sq. ft 10 11 12 13 14 15

Leafy + Herb Sales 100 152 226 330 490 709

Indoor % of Market 1.3% 1.9% 2.7% 3.7% 5.2% 7.1%

Indoor CAGR 20% 51% 49% 46% 48% 45%

US only 2025

“We plan to continue to expand in the 
months to come. This is just the start.”

Christina Ha
Plenty
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More broadly, we 
predict CEA will 
support 10%+ of 
US vegetable and 
herb production 
by 2025.16

Greenhouse 5.5% 6.3% 7.1% 8.0% 8.7% 9.5%
Indoor 0.5% 0.7% 1.2% 1.7% 2.5% 3.1%
Outdoor 94.0% 93.0% 91.7% 90.2% 88.8% 87.4%

Projected US Market Size by Environment, Vegetables & Fresh Cut Herbs ($B)*

$1B+ indoor; 
$3B+ 

greenhouse

$0.00

$5.00

$10.00

$15.00

$20.00

$25.00

$30.00

$35.00

2020 2021 2022 2023 2024 2025

*Based on S2G Analysis and Market Assumptions
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The cumulative ESG impact of projected CEA 
market share growth to 2025 is significant.17

If vegetables and herbs alone shifted to CEA (to ~13% by 2025), US food stakeholders largely stand to 
benefit, with notable positive externalities achieved over a five-year period.

2.3B
Additional 
production 

capacity (lbs.)

9T
Reduction in 
food miles

15%
Reduction in 

need for fresh 
vegetable 
imports

1.3B
Lbs of produce 

saved

330B
Fewer gallons 
of water used

Shift to greater localization Reduced resource use + waste

Based on S2G Analysis and Market Assumptions
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Section 3.1: Potential Future Development
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Convergence of CEA tools + 
tech, production

Increased expectations of 
CEA producers

Shift to differentiated 
product focus

Nontraditional market 
entrants

Next 2 Years 2-4 Years 5+ Years

Tailwinds of COVID-19 include 
greater interest in indoor 
development, divergence of 
approaches, and focus on retail

Tech adoption, capacity 
development, and crop 
innovation driving industry 
maturation

Recognition of CEA as a viable, reliable source of 
produce supply; Competitive response from 
incumbent producers & shift from system 
differentiation to grow recipe differentiation

Commoditized systems + production best 
practices; high-tech across CEA formats

Grow recipes around specific products create 
defensibility, support better nutrition

Shift in retail and foodservice sourcing to 
embrace and accommodate CEA inventory

Investment by retail, foodservice, pharma, real 
estate, CPG, utilities, and outdoor food producers

Food System Impact

Ripple effects through food supply chain 
and incorporation of learnings from 
CEA, use of CEA as a platform for 
further innovation

Technical blueprint for other automation, 
design inspiration for processing

Redefinition of product quality, branding, 
identity, driving input innovation

Rationalization of food logistics system, 
redesign for simplicity and specialty

Integration of CEA food production 
into core platforms

Maturation across CEA formats will ultimately cause a shift in 
approach to food design, logistics, and the fresh category.

Tech + Ops

Product

Competition

Customer
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Predicted Next 2 Year Developments
Tailwinds of COVID-19 include greater interest in indoor 
development, divergence of approaches, and focus on retail

Customer Product Competition Tech + Ops

Indoor growth and market interest 
continues as calls for indoor supply 
continue or are heightened by COVID and 
a growing sense of food nationalism, 
transparency/local, interconnectivity to 
health, and risk mitigation through food 
decentralization.

Accelerated Demand

Race for labor reduction in greenhouse and 
indoor formats continues (with indoor 
beginning to edge ahead in labor cost/sq. ft).

Automation of Labor

Unit economics shortcomings of previous 
high-tech, capex heavy indoor models 
inspire a divergence between those working 
to simplify design (rebuild) and others who 
have a real idea of how to carve out a moat 
around data or germplasm; those two 
camps can ultimately be successful 
(cost vs. premium).

Divergence of Players

Greenhouse projects come back online and 
greenhouse expansion is significant in 2021.

Greenhouse Expansion

Concerns around foodservice customer 
willingness to pay for premium indoor 
products, challenging indoor player 
revenue targets. Indoor product, however, 
remains a more significant constraint than 
high-quality product demand, even in 
foodservice; indoor players attempt to 
diversify revenue base.

Foodservice Concerns

The COVID-19 pandemic has driven increases in retail 
vacancies, with Moody’s projecting that office vacancies 
will rise to 19.3% in the largest US metro areas by end of 
2020 (up 2.5% from 2019).

Indoor farms could occupy abandoned or underutilized 
office or warehouse space. Increased available space is 
likely to inspire new urban farming concepts – from 
leasing relationships to new business model exploration 
by real estate players with unused capacity.

Repurposing commercial real estate is an opportunity to 
promote jobs in urban areas, redefine “local” food 
systems, and optimize resource efficiencies.

Exploration of new facilities
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Predicted 2-4 Year Developments
Tech adoption, capacity development, and crop innovation driving industry maturation

Indoor expands retail and foodservice 
sales with other produce crops

Crop Expansion

Greenhouse and indoor consolidation 
across geographies and formats/systems, 
drive adoption of best practices and 
guidelines

Market Consolidation

Greenhouse industry demonstrably 
smarter than a few years prior in terms of 
automation, supplemental lighting, and 
data collection

Smart Greenhouse

Berry growing indoors moves quickly 
(faster than leafy) to fulfill retailer market 
need for quality supply and diversification 
of supply base

Indoor Berry Growth

Renewable energy sources and 
negotiated, longer-term energy deals 
distinguish some indoor players and/or 
enable improved unit economics and 
viable expansion

Energy Cost Improvements

Indoor players who have established 
presence in core regions or municipalities 
provide demonstrated economic benefits 
to that area, creating stickiness with jobs 
and food security

Economic Impact

More elaborate thinking around label 
claims based on growth methods (organic, 
washed) and greater strategic positioning / 
lobbying around those claims versus 
outdoor

Greater Clarity on Industry Claims

New seed varieties for indoor are 
introduced for flavor attributes and input 
traits

Germplasm Innovation

Both indoor and greenhouse footprints 
expand, with square footage growing 
significantly for CEA; indoor facilities 
announced in new municipalities as 
indoor becomes, more than ever, about 
securing prime real estate

Expanded Footprint + Real Estate

Simpler, economically viable indoor 
formats come online or are clearly present 
in the market; production yield difference 
between indoor and greenhouse gives 
advantage to indoor growers for crops 
with short crop turns

Demonstrated Indoor Efficacy

Some growers shift to selling software or 
other services for growing environments 
amid increase in production tech 
competitors

Grow Tech Competitive Expansion

Retailers increasingly commit to indoor as 
a supply hedge for produce, with long-
term service commitments; local produce 
sections expand and indoor players 
deepen account relationships, with shelf-
life value prop as main driver

Long-term Retail Offtake

Customer Product Competition Tech + Ops Other
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Predicted 5-9 Year Developments
Recognition of indoor as a viable source of produce supply

Customer Product Competition Tech + Ops

Select retailers transition from smaller 
scale, local-centric purchasing (indoor 
supply hedge and local section buying) to 
offer significant shelf space to enable 
indoor growers to service on large scale 
(20+ million pound annual scale)

Indoor Retail Account Wins

Indoor capacity comes online to service 
large retail accounts, multiple DCs across 
multiple crop types

Indoor Capacity in Place

Cost per lb. will get to (or close to) parity 
with outdoor levels for some indoor 
producers and crops, enabled in part by 
retailer commitments and achievement of 
critical scale, velocity thresholds, and 
market price points

Cost Parity with Outdoor

Uniqueness of product traits (e.g., taste, 
convenience) comes into focus as growers 
seek to differentiate product, R&D around 
these topics is commercialized

New Trait Introduction + R&D

Indoor breakthroughs in select non-
traditional or specialty crops (e.g., dwarf 
trees, cacao, saffron) take 
market share

Non-Traditional Crop Innovation

Experimentation with, and 
commercialization of, business models 
related to customer or consumer-specific 
growing practices.

This could include mass deployment of 
hyperlocal grow controls and mass, 
decentralized setups, but also higher-
capacity formats with data-driven, made 
to order production schedules – to satisfy 
retail shelf needs and delight foodservice 
consumers. This furthers the Farming as a 
Service concept from long-term offtake 
agreements to account-specific design 
and iteration.

Custom Production
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Predicted 10+ Year Developments
Competitive response from incumbent producers and industry players, shift from system 
differentiation to grow recipe differentiation

Smart CEA becomes valuable component 
of ‘food as medicine’ trend, where greater 
control of nutrition and flavor in controlled 
environments improves adoption of 
healthy, convenient food

Integration with Prescriptive Produce

Field cost improvements through 
precision ag and labor automation checks 
market pricing of CEA product, with 
climate impact to be determined

Field Innovation Reduces Premiums

Customized grow recipes (w with 
microclimate, dynamic lighting, germplasm 
together) become valuable IP in indoor 
space and pure differentiators as formats 
consolidate

Grow Recipes as IP

Expansion of foodservice landscape to 
include variations of on-site growing-
centric production and pop-up farmers 
markets

Custom Foodservice Formats

Indoor capacity enables shift toward 
branded produce, especially with 
differentiation (e.g., flavor, nutrition) and 
consistency of product

Brand Development

Greater investment and involvement from 
seed / ag input players and, potentially, 
interest from big pharma

New Market Entrants

Upon mass production requirements, 
growers settle on fewer systems (carts, 
racks, etc.) and standardized builds

Grow System Commoditization

High-demand for CEA experts who can 
apply learnings within ag input, 
distribution, and retail ops, tech, and sales 
context

Talent Shift

Legacy competitors (e.g., Dole, Taylor 
Farms) engage in competitive response, as 
indoor is making a material impact to their 
business – with acquisitions on indoor 
growers a likely competitive response

Outdoor Players Respond

Additional consolidation of produce 
packer-shippers, strength in smaller 
numbers with clear, cause-based themes 
(e.g., product identity, ESG); more CEA-
specific packer-shipping

Packer-Shipper Consolidation

Significant localized production of hard-to-
access specialty ingredients, spices, and 
superfoods imported to US through 
globalized supply chains; indoor 
expansion within floriculture

Ingredient Production

Select retailers make indoor investments 
as vertical integration plays (e.g., next to 
distribution centers), potentially flip 
branded indoor products to private label

Strong Retail Push

Customer Product Competition Tech + Ops Other
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Potential Black Swan events could dramatically change the 
trajectory of the sector and fortune of related stakeholders.

Scenario where large retailer 
acquires leading CEA player and 
leverages real estate footprint 
(warehouse and/or land) for 
synergistic expansion near DCs or 
retail locations

Retailer acquisition 
of indoor player

Commercial partnerships, 
development of products evolve 
with input from large pharma 
players and/or significant pharma 
investment

Engagement of 
big pharma

Notable climate events occur in 
next decade with a marked 
negative outcome for outdoor 
specialty producers and retailers / 
foodservice entities reliant upon 
outdoor produce

Significant near-term 
climate impact

Field production cost is lowered 
significantly due to breakthroughs 
and adoption of full automation of 
labor for specialty produce –
resulting in significant cost 
competition between CEA and 
field in long-term

Outdoor innovation (e.g., 
field automation)
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Section 3.2:  Market Leadership
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There are multiple 
paths to success as 
an industry player.
If scaled production generates long-term 
viability, various approaches can be deployed 
to build a winning CEA platform.

While complementary and dependent on 
numerous factors, such as access to capital, 
differentiating in at least one of these areas 
should increase chance of market success. Catalog

of Products

Productivity 
Of Facilities
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Ideally, players design for low-cost 
production – but other approaches can 
prove successful with the right set of 
stakeholders.

Cost To Produce Productivity Of Facilities Catalog Of Products

Opportunity ▪ Easier scaling with tech risk 
reduction

▪ Strong IP development

▪ Development of customer 
relationships for significant 
offtake

▪ Real estate advantage

▪ Development of customer 
relationships

▪ Product premium potential 
and brand affinity

Risk ▪ Potentially longer time to 
market, commercial 
challenge

▪ Turnkey development could 
be prohibitive to future 
deployments

▪ Risk of obsolescence 

▪ Financing risk (need strong 
access to capital and 
runway)

▪ High risk of retrofit and 
capital inefficiency

▪ Access to quality 
germplasm, long R&D cycles

▪ Low category share of 
wallet per customer

Design, then deploy
Deploy, then 
cost engineer

Broaden + differentiate 
product

Opportunities and 
risks of various 
market 
approaches
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Enabler matrix 
by differentiator 
and format
Different methods and formats will work 
better for different crops, channels, and 
customer segments, and enablers will be 
different based on approach to market 
differentiation and scale.

Cost To Produce Productivity Of Facilities Catalog Of Products

Vertical
Indoor

Ex: Focus on grow system 
design and hardware / 
software

Ex: Focus on urban real 
estate and modularity against 
customer demand

Ex: Focus on germplasm and 
grow system IP

Greenhouse Ex: Focus on software and 
environmental control, 
supplemental lighting

Ex: Focus on land scouting 
and sq. footage maximization

Ex: Focus on crop and SKU 
portfolio with mass customer 
applicability

Container Ex: Focus on economies of 
scale across containers

Ex: Focus on near-term 
customer demand and 
supply shortages

Ex: Focus on crop data and 
A/B testing, large number of 
turns

Each approach, or combination thereof, is an angle into the broader CEA market. Because this is not a winner-
takes-all market, there is opportunity for numerous players to be successful with different initial approaches.
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Expansion of formats 
a multi-variate 
equation of produce 
needs and format 
differentiation.18

Disclaimer: This graphic is illustrative and not fully 
comprehensive; does not show legacy greenhouse 
players

Considerations for CEA Development

▪ Environmental fluctuation and humidity levels

▪ Urban density and municipal building codes

▪ Proximity to outdoor produce, at a crop level

▪ Regional retail needs and produce strategy

▪ Private investment mandates and geographic 
motivations/limitations

▪ Consumer preferences and willingness to pay 
for premium product

Greenhouse 
Startup Facilities
Indoor 
Facilities

Container
Hubs

Illustrative Growth 
Region / Market by Format

Current CEA startup penetration and 
illustrative growth regions, by format
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Hierarchy of Long-term CEA Success

Hydroponic, aeroponic, or 
soil-based; ability to grow 
organic product

Growing method 
+ experience

Diversity and complementary 
nature of offering

Product
mix

Ability to meet customer 
needs, in a timely manner

Understanding 
of customer

Ability to construct a growing 
process that will be 
cost-effective at scale

Cost to
produce

Constant iteration 
between growing 
methods and taste + 
functional benefits

Movement to 
nutrients + flavor

Reliable fill rates across 
product lines and 
regions

Consistency + 
capacity

Fulfil consumer desires 
for product 
transparency (e.g., local 
source)

Transparent 
production

Last mile of data and 
connectivity back to 
grower for real-time 
shift in grow schedule

Data for real-time 
adjustment

Establishing thought 
leadership around 
quality, taste, flavor, 
and texture

Setting 
standards

Strong technology and 
value chain partners

Protected 
partnerships

Cohesive governance 
and values-based 
leadership, with 
seamless human and 
tech integration

Culture 
development

Internal capability to 
drive end-to-end 
success

Vertical 
integration

Longstanding account 
relationships and trust, 
varied distribution 
points

Deep customer 
relationships

Establishment of 
proprietary varieties 
with supported 
nutritional claims

Proprietary 
nutrition

Defensible

Differentiating

Foundational
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DESIGN & TECH GROWING METHODS GROWING FORMATS 

A lot can be learned from traditional 
greenhouse players who have decades of 
experience

Education and data collection in the space 
is critical, from academic research to
company partnerships

CEA formats are complementary – from a 
consumer, customer, labor education, and 
R&D standpoint

Manufacturing biology is not as simple as 
manufacturing widgets – indoor produce 
production can become quite complex

There is no single silver bullet (e.g., input, 
design) that will single handedly flip a switch 
in viability

Scaled production is crucial and capital 
intensive, but alternative facility 
financing options are evolving

Simple is hard – scoping the right facility, 
grow system design, and process up front 
is critical

CEA growth is a canvas for 
genetic exploration and iteration

Future of CEA production and advantage 
across formats is likely to hinge on ability to 
manage energy and leverage renewables

The balance between automation and 
labor will need to be managed carefully

Lessons and considerations for future CEA leaders
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Provocations

Adjacent stakeholders have incentive to further CEA development.19

Why:
Myriad opportunities to increase breadth, 
depth of data science application

What: 
Development of enabling tools and 
technologies across CEA, including 
advancement of data science, predictive 
tools to forecast supply and product output 
traits across grow conditions

Why:
Unique case study of impact area with 
positive ESG, economic externalities

What:
Evaluation of urban agriculture and related 
tracking in next USDA census, analysis of 
urban agriculture benefits, and resolution of 
organic standard delineation for growing 
methods

Why: 
New frontier of genetic discovery and 
channel for rapid development

What: 
Continued R&D around optimization of 
flavor, yield, and other premium product 
characteristics enabled through unique 
germplasm, grow media, and environmental 
conditions

Why: 
High-growth sector with significant white 
space and models to invest in

What: 
Sector investment, with estimated $1.35B 
in capital infrastructure required to 
achieve 10% US indoor production of 
leafy greens and herbs, and further 
investment in CEA-produced fruit and veg

Why: 
Risk mitigation tool and avenue for growth

What:
Partnership with controlled environment 
players to complement existing suppliers and 
customers, in efforts to mitigate supply risk 
and collaborate with innovative, high-growth 
companies

Why:
Platform for natural ingredient discovery in 
growing medical food space

What: 
Consideration of contribution controlled 
agriculture and associated produce could 
have on broader ‘food as medicine’ research 
and integrated health approaches

Tech Policy

Healthcare + PharmaFood

Science

Finance
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Recent CEA Headlines 
Point to Ongoing 
Innovation and 
Expanding Adoption20

Disclaimer: This graphic is illustrative and not fully 
comprehensive; does not show legacy greenhouse 
players

The global Controlled Environment Agriculture 

space continues to evolve daily. Technical and 

operational advancements and government 

backing accelerate development efforts, while 

interest from investors and large traditional food 

& ag players drive long-term market expansion 

Technology and innovation expand feasibility 
and possibilities

Tech innovations have important implications 
for ensuring food safety, reducing waste, and 
meeting increasing demands on the supply 
chain for fresh produce.

Indoor crops grown by high-tech methods are 
on the rise as the Covid-19 pandemic spurs 
interest in food security for cities

Government groups realize the potential for 
food sovereignty

Inside Singapore’s huge bet on vertical farming

Abu Dhabi is investing $100 million in indoor 
farming as it tries to become more resilient

Capital markets invest in large scale 
production expansion

Food & ag leaders place big bets on 
indoor opportunities

Driscoll’s and Plenty agree to grow 
strawberries indoors

Infarm raises $170M in equity and debt to 
continue building its vertical farming network

AppHarvest to go public in $1B SPAC deal

IGS signs significant export deal with Jungle 
to supply French retail market

80 Acres adds Walmart, Dole execs to 
leadership team as it gears up for growth

BrightFarms Secures $100 Million Series E 
Round of Funding

Government investing in Ontario’s 
greenhouse industry

https://www.oaoa.com/news/business/plenty-appoints-two-new-members-to-board-of-directors/article_4e1e6bca-e840-56f8-bbb4-c10f4de2ef3e.html
https://www.wsj.com/articles/vertical-farms-fill-a-tall-order-11595649662?mod=searchresults&page=1&pos=4
https://www.technologyreview.com/2020/10/13/1009497/singapore-vertical-farming-food-security/
https://www.fastcompany.com/90485666/the-united-arab-emirates-is-100-million-in-indoor-farming-as-it-tries-to-become-more-resilient
https://www.fooddive.com/news/driscolls-partners-with-plenty-to-grow-strawberries-indoors/586859/
https://techcrunch.com/2020/09/16/infarm-raises-170m-in-equity-and-debt/
https://pitchbook.com/newsletter/appharvest-to-go-public-in-1b-spac-deal
https://www.hortidaily.com/article/9251104/igs-signs-significant-export-deal-with-jungle-to-supply-french-retail-market/
https://www.bizjournals.com/cincinnati/inno/stories/news/2020/09/29/80-acres-adds-to-leadership-team.html
https://www.prnewswire.com/news-releases/brightfarms-secures-100-million-series-e-round-of-funding-to-expand-high-tech-indoor-farming-across-the-us-301156013.html
https://www.foodincanada.com/food-in-canada/government-investing-in-ontarios-greenhouse-industry-144069/
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Meet S2G Ventures

WALTER ROBB
Executive in Residence

Read More

LinkedIn

At S2G Ventures, we’re harnessing the 
power of food innovation to create better 
outcomes for people and the planet. We 
believe food needs to be produced in a 
way that considers human and 
environmental health just as much as 
taste and profit – and we back trailblazing 
entrepreneurs across the food supply 
chain with the big ideas to make that 
dream a reality. 

MIKE WISE
S2G Ventures Emeritus 

Read More 
LinkedIn 

SANJEEV KRISHNAN 
Managing Director & 
Chief Investment Officer

Read More

LinkedIn

KATHERINE MANWEILER
Associate

Read More 
LinkedIn

https://www.s2gventures.com/team/Walter-Robb
https://www.linkedin.com/in/walter-robb-36465b1a7/
https://www.s2gventures.com/team/Mike-Wise
https://www.linkedin.com/in/mikewise3/
https://www.s2gventures.com/team/Sanjeev-Krishnan
https://www.linkedin.com/in/sanjeev-krishnan-0b1148/
https://www.s2gventures.com/team/Katherine-Manweiler
https://www.linkedin.com/in/katherine-manweiler-01185570/
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Connect with us
We want to work with you. Implementing more sustainable technologies and 
business models from soil to shelf, we’re working toward healthier people and a 
healthier planet driven by a healthier food system. We hope you’ll join us.

1)Connect with us on LinkedIn for regular updates and to engage with our team

1)Check out our website to learn more and contact us

1)Join our mailing list for webinars, event and material distribution

1)Subscribe to the Where We Grow from Here podcast produced by S2G Ventures

https://www.linkedin.com/company/s2g-ventures
https://s2gventures.com/
https://s2gventures.com/contact-us/
https://www.wherewegrowfromhere.com/
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Sources

1 CDC, The Lancet, The Food Trust (PolicyLink), The Guardian 

2 NRDC

3 Wageningen University, The Packer, USDA

4 HortiDaily, Food Safety News, NRDC, USDA Census of Agriculture (2012), 

Organic Trade Association, ESDA ERS, S2G Analysis 

5 USDA

6 Growing Produce, USDA, Pitchbook, S2G Analysis

7 HortiDaily, Food Safety News, NRDC, USDA Census of Agriculture (2012), 

Organic Trade Association, ESDA ERS, S2G Analysis 

8 USDA 2017 Ag Census, S2G Analysis 

9 S2G Primary Research 

10 US Energy Information Administration (EIA)

11 Pitchbook, S2G Primary/Secondary Research

12 Pitchbook

13 Various news sources (see links directly on page)

This document was prepared by S2G Advisors, LLC (“S2G”), and the information and opinions contained herein are provided for informational purposes only and are subject to change without notice. S2G has compiled the information 
contained herein from sources it believes to be reliable, but the information has not been independently verified. S2G makes no express or implied representation or warranty as to the fairness, accuracy, completeness, or correctness of the 
information and opinions contained in this document. None of S2G, its directors, employees, advisors, agents, affiliates, or other person shall be liable for any loss whatsoever arising from any use of the information contained herein. Nothing 
herein constitutes or forms a part of any offer for sale or subscription of, or any invitation to offer to buy or subscribe for, any securities, nor should it or any part of it form the basis of, or be relied upon in any connection with any contract or 
commitment whatsoever. Nothing herein constitutes investment, legal, tax, or other advice, and S2G has not considered any individual’s objectives, financial information, or particular needs in preparing the information. Before making any 
investment decision, you should consider the suitability of the investment in light of your particular investment needs, objectives, and financial circumstances and consult an independent financial professional or other advisor. No part of this 
document may be reproduced in any form whatsoever without obtaining S2G’s written consent.

14 S2G Primary Research; Q. Meng, E.S. Runkle, “Using radiation to enhance quality 

attributes of leafy vegetables: a mini-review”; M.T. Naznin, M. Lefsrud, V. Gravel, X. Hao, 

“Different ratios of red and blue LED light effects on coriander productivity and 

antioxidant properties,” 2016.; Amaki, Wakanori, Yamazaki, N., Ichimura, M., Watanabe, 

H., “Effects of light quality on the growth and essential oil content in Sweet basil,” 2011. 

15 USDA

16 S2G Analysis and Market Assumptions (e.g., growth rate, market size, market price, 

yield per sq ft), BMI, USDA 2017 Census

17 S2G Analysis and Market Assumptions (e.g., growth rate, market size, market price 

change, yield per sq ft, leafy vs. herb product mix), Artemis (2017), USDA 2017 Census, 

NY Times, Google Maps, The Packer, BCG, Guardian, ReFed, ZestLabs, Garden Center 

Magazine, HortiDaily, Waterfootprint.org, public greenhouse and indoor press

18 S2G Primary and Secondary Research

19 S2G Primary and Secondary Research

20 Various news sources (see links directly on page)
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