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Disruption of Controlled Environment Agriculture (CEA) ​
in Domestic and Global Markets​

A compelling case for investment in CEA in 2025 and Beyond. 

 

Executive Summary 
Agriculture is entering a disruption as significant as the Green Revolution or the rise of 
mechanized farming. Controlled Environment Agriculture (CEA) is no longer experimental. It is 
an investable sector positioned to transform how nations grow, trade, and consume food. For 
investors within to invest in the CEA sector, the thesis is clear. CEA will not only modernize 
production of fruits, vegetables, and mushrooms. It will also create new GDP contributors by 
replacing imports, strengthening domestic supply chains, reducing healthcare costs, and 
anchoring sustainable closed-loop economies. 

The inefficiencies of today’s food system are systemic. Nations such as Canada, Panama, the 
EU, the UAE, and the UK import billions of dollars annually in fresh fruits and vegetables, most 
of it traveling thousands of kilometers over oceans and borders. The carbon footprint is 
staggering, and the fragility of these chains has been exposed repeatedly, from pandemic 
disruptions to geopolitical shocks such as the war in Ukraine. Consumers, retailers, and 
governments remain tied to a system that burns through land, fertilizer, water, and fuel. It often 
delivers food with pesticide residues, reduced nutritional value, inconsistent quality, and a short 
shelf life. 

Recalls are not rare outliers. They are endemic to the system. In North America, Walmart, 
Costco, and Walgreens have repeatedly recalled leafy greens, berries, and cucumbers due to E. 
coli, Salmonella, and Listeria contamination. In the UK, Waitrose and Tesco have issued similar 
recalls, while in the EU chains such as Aldi and Carrefour have faced contamination alerts. 
These failures are not isolated to one farm or one region. They are evidence of a food system 
that cannot guarantee safety at scale. 

CEA addresses these failures directly. By placing modular vertical farms within 40 kilometers of 
urban centers, food miles are eliminated and emissions sharply reduced. CEA uses up to 95 
percent less water, requires no pesticides, and produces yields per square meter that far 
exceed open-field farming. Most importantly, it creates a secure and domestic supply chain. 
Every unit of production displaces imports and contributes to national GDP, shifting billions of 
dollars from foreign exporters into domestic, scalable production. For investors within to invest in 
the CEA sector, this is not simply about sustainability. It is about capturing the value transfer 
from old, fragile supply lines to new, repeatable, local systems. 
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The implications extend into public health and healthcare economics. The CDC estimates that 
foodborne illnesses cost the U.S. more than $15.6 billion annually in direct medical and 
productivity losses. The WHO calculates more than 600 million global cases per year. OECD 
countries bear some of the heaviest economic burdens. National health systems such as the 
NHS in the UK, or provincial healthcare systems in Canada, are forced to absorb repeated 
crises. By producing safe food in controlled environments, CEA reduces contamination at the 
source. The result is preventative healthcare that lowers systemic costs while extending shelf 
life and reducing landfill waste.​

Investors should also understand timing. Earlier 
entrants into urban indoor farming, such as 
Infarm, AeroFarms, and Plenty, collapsed after 
climbing the hype cycle without viable economics. 
Their struggles were a function of capital intensity, 
high energy costs, and weak business models. 
Today, the sector has moved past the trough of 
disillusionment. Beyond Farming (CSE: BYFM) 
leads at the slope of enlightenment, proving 
profitability through its REP4S framework, where 
projects are reliable, economic, practical, 
scalable, sustainable, safe, and secure. 

Beyond Farming is the only company producing fruits, vegetables, and mushrooms with one 
patented, AI-driven platform. Its operations across North and Central America, the Caribbean, 
the EU, and MENA demonstrate global scalability. With EBITDA margins above 60 percent and 
ROI on projects under three years, the company has already validated its economics. Backed 
by a $50 million equity facility from GEM, Beyond Farming is positioned to expand aggressively 
into what will become a trillion-dollar sector. 

For investors within to invest in the CEA sector, the opportunity is not theoretical. It is imminent. 
CEA will shift food from being an import liability to a domestic GDP engine. Beyond Farming 
stands as the investable leader in this disruption.​
​
To learn more about specific topics mentioned in this paper, and to directly access citations in 
support of references made in this paper please visit: 

●​ Volume 1: Why ‘Pure Produce’ is the Future of Food 
●​ Volume 2: Why ‘Pure Produce’ is the Future of Food and Must Become the Global 

Standard 
●​ From Microgrees to Macro Nutrition: Evolution of Controlled Environment Agriculture 

(CEA) Toward Full Nutrient Expression 
●​ The Evolution of Urban Controlled Environment Agriculture (CEA) through the Gartner 

Hype Cycle 
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●​ The Global South Will Leapfrog Traditional Agriculture - Just Like it did with Phones & 
Banking 

●​ Is AgTech Broken?  Here’s Our Fix. 

 

2. The Global Agriculture Status Quo: A 
Failing System 
The current global food system is built on fragility. What appears to be abundance on grocery 
shelves in North and Central America, the Caribbean, the EU, and MENA is in fact the result of 
long, complex, and inefficient supply chains that depend on imports from thousands of 
kilometers away. These chains consume enormous resources, carry significant contamination 
risks, and create recurring shocks to both public health and national economies. For investors 
within to invest in the CEA sector, understanding why the legacy system is broken explains why 
disruption is not just likely, but inevitable. 

2.1 Import Dependency and the Trade Balance Burden 

Fresh fruit, vegetables, and mushrooms form one of the largest categories of imported 
consumer goods across advanced and emerging economies. Nations such as Canada, 
Panama, the EU, the UAE, and the UK collectively import billions of dollars each year in 
produce that could be grown closer to home. For example, Canada’s import bill for fresh fruits 
and vegetables exceeds $9 billion annually. UK and Panama imports more than 80 percent of its 
fruit and close to half of its vegetables. The EU collectively remains one of the world’s largest 
net importers of fresh produce, despite strong agricultural capacity, because consumer demand 
requires year-round supply of items grown in distant climates. 

In the Caribbean and MENA, the imbalance is even more acute. Many island states in the 
Caribbean import more than 90 percent of their fresh produce. Gulf states import over 85 
percent of their food, creating a structural dependency that drains foreign reserves and exposes 
local economies to price volatility. In all cases, what should be a domestic GDP driver instead 
becomes an outflow of capital to foreign exporters. 

2.2 The Food Miles Problem 

This import dependency translates directly into carbon emissions. A box of strawberries or 
cucumbers traveling 5,000 to 10,000 kilometers by air, ship, and truck consumes far more 
energy than the calories it delivers. Studies in the EU have shown that imported fruits and 
vegetables can carry a transport carbon footprint up to 11 times higher than local production. 
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For the UAE and Gulf states, reliance on long-haul imports requires extensive cold storage 
infrastructure and results in significant spoilage before food even reaches consumers. 

CEA eliminates this inefficiency by producing crops within 40 kilometers of the market. For 
investors within to invest in the CEA sector, the value proposition is clear. Every kilometer cut 
from transport translates into reduced emissions, lower costs, and improved freshness, which 
supports price premiums and reduces waste. 

2.3 Resource Inefficiencies in Traditional Farming 

Beyond the issue of distance, traditional open-field agriculture consumes resources at an 
unsustainable rate. Fertilizer costs surged following the Ukraine conflict, and fertilizer itself is a 
source of greenhouse gas emissions. Pesticides not only add cost, they create health and 
environmental risks that regulators in the EU and North America are under increasing pressure 
to restrict. 

Water scarcity adds another layer of fragility. Agriculture consumes approximately 70 percent of 
all global freshwater withdrawals, according to the UN FAO. In regions such as the western 
United States, southern Spain, and the Middle East, water is already scarce, and climate 
change is intensifying the problem. By contrast, CEA reduces water use by up to 95 percent, 
with recirculation systems that create near-closed loops. 

2.4 Contamination: A Systemic Failure 

Perhaps the most visible evidence of the system’s failure is the frequency of recalls. These are 
not occasional blips; they are systemic. Across every major grocery chain, in every region, 
recalls due to contamination have become routine. 

●​ North America: In 2024, Walmart, Costco, and Wegmans recalled whole cucumbers 
linked to a Salmonella outbreak that caused dozens of illnesses across multiple states. 
Later that year, Walmart, Aldi, and Kroger pulled cucumbers, peppers, squash, green 
beans, and jalapeños due to potential Listeria contamination. Walgreens has faced 
repeated recalls in previous years for contaminated produce and packaged greens.​
 

●​ Canada: In 2024, refrigerated plant-based beverages under the Great Value and Silk 
brands were recalled nationwide due to Listeria, with hospitalizations and fatalities 
reported. While not produce, this event underscores the fragility of food safety even in a 
highly regulated market.​
 

●​ European Union and UK: In 2025, Carrefour, Auchan, and E.Leclerc recalled lettuce 
hearts due to Listeria monocytogenes. The same year, Tesco and Waitrose faced 
contamination alerts on berries and salad mixes. EU-wide data from 2023 reported more 
than 175 Salmonella cases and nearly 30 Listeria cases linked directly to fruits and 
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vegetables.​
 

●​ Caribbean and MENA: While official data is less consistently reported, imported 
produce recalls from U.S. suppliers such as Costco and Walmart have ripple effects 
across Caribbean markets that rely on re-exports. In Gulf states, multiple contamination 
alerts have been tied to imported leafy greens, triggering costly border inspections and 
consumer mistrust.​
 

The table below summarizes some of these events: 

Region Retailer(s) Product(s) Recalled Contamination 
Concern 

Year 

North 
America 

Walmart, Costco, 
Wegmans 

Whole cucumbers Salmonella 
outbreak 

2024 

North 
America 

Walmart, Aldi, 
Kroger 

Cucumbers, peppers, 
beans, jalapeños 

Listeria risk 2024 

Canada Great Value, Silk 
brands 

Plant-based refrigerated 
beverages 

Listeria; 
hospitalizations 

2024 

UK / EU Tesco, Waitrose Berries, salad mixes Listeria, Norovirus 2023-25 

EU Carrefour, Auchan, 
Leclerc 

Lettuce hearts Listeria 
contamination 

2025 

EU 
(multiple) 

Aldi, Carrefour Peaches, nectarines, 
plums, spinach 

Salmonella, Listeria 2023-24 

The consistency across regions and retailers demonstrates the same truth: contamination is 
not isolated. It is endemic to a system dependent on long supply chains and open-field 
farming. 

2.5 The Public Health Burden 

The economic cost of this contamination is staggering. The CDC estimates foodborne illness in 
the U.S. alone costs over $15.6 billion annually in direct medical expenses and lost productivity. 
The WHO estimates 600 million global cases each year, with more than 400,000 deaths. The 
UK’s Food Standards Agency estimates foodborne illness costs the economy £9 billion annually. 
In Canada, the Public Health Agency estimates 4 million cases each year, many linked to 
imported produce. 
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These costs cascade into national healthcare budgets. The NHS, provincial healthcare systems 
in Canada, and hospital networks in the U.S. are already straining under demographic and fiscal 
pressures. Each outbreak represents not only preventable human suffering but avoidable 
spending. 

2.6 Waste and Landfill Costs 

In addition to illness, long-distance imports shorten shelf life. Produce that travels thousands of 
kilometers arrives aged and fragile. Retailers overstock to maintain variety, resulting in high 
volumes of unsold goods. In the EU alone, food waste is estimated to cost €143 billion annually. 
A significant portion is fruit and vegetables discarded by retailers and households due to 
spoilage. This creates landfill costs and methane emissions, which in turn feed back into climate 
risk. 

2.7 Investor Implications 

For investors within to invest in the CEA sector, the inefficiencies of the status quo are the most 
compelling signal. Every recall, every shipment delayed, every rise in fertilizer cost, and every 
water shortage is a transfer of value away from traditional agriculture. It highlights the fragility of 
current models and sets the stage for a new system that can provide domestic security, reduce 
systemic costs, and deliver returns. 

CEA is that system. It displaces imports, extends shelf life, eliminates contamination risk, 
slashes resource use, and strengthens community resilience. The existing model is not failing 
occasionally. It is failing structurally. This is the baseline against which investors must measure 
opportunity. 

 

3. CEA as a Domestic Economic Engine 
The promise of Controlled Environment Agriculture (CEA) goes beyond efficiency gains in water, 
land, and pesticides. The larger and more profound impact is economic. By reducing 
dependence on imported produce and creating secure domestic supply, CEA shifts billions of 
dollars back into national GDPs. For investors within to invest in the CEA sector, the driver is not 
simply technology. It is macroeconomics. CEA creates a new domestic industry, an investable 
class of real assets with repeatable returns. 

 

3.1 Import Substitution as Direct GDP Contribution 
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When a country imports fruits, vegetables, and mushrooms, it exports capital. Every dollar spent 
on imported cucumbers, strawberries, or mushrooms is value lost to foreign producers. By 
contrast, when those same products are grown domestically, the transaction remains within the 
national economy, contributing directly to GDP. 

●​ Canada: Imports more than $9 billion annually in fruits and vegetables. Displacing even 
20 percent with CEA would repatriate nearly $2 billion into domestic GDP.​
 

●​ UK and EU: The UK imports 80 percent of its fruit and 45 percent of its vegetables, 
worth over £10 billion per year. The EU imports large volumes of fresh produce from 
North Africa and Latin America. Replacing a fraction of that flow with urban CEA hubs 
could redirect billions into domestic employment, taxes, and reinvestment.​
 

●​ Panama and the Caribbean: Import dependency for produce exceeds 90 percent in 
many island states. For Panama, dependency is lower but still significant, leaving the 
country exposed to currency outflows and supply shocks. Localized CEA would anchor 
food spending within national borders.​
 

●​ MENA: Gulf states spend tens of billions annually on imported food, often subsidized to 
manage affordability. Domestic CEA reduces subsidy burdens while creating new 
taxable economic activity.​
 

For investors, the logic is straightforward. Every market entry point has a measurable import bill. 
CEA directly captures that value. 

 

3.2 Job Creation and Local Economic Multipliers 

CEA facilities are not just farms. They are commercial production centers that generate direct 
employment and create multiplier effects across supply chains. 

●​ Direct jobs: Technicians, agronomists, engineers, and operators manage each facility.​
 

●​ Indirect jobs: Logistics providers, packaging companies, data and IoT service providers, 
and energy suppliers benefit.​
 

●​ Induced jobs: Income spent by those employees circulates back into local economies, 
supporting retail, housing, and services.​
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Economic multipliers for agriculture typically range from 1.5 to 2.5. For every job in a CEA 
facility, another 1.5 to 2.5 jobs may be supported indirectly or induced in the community. 

For urban regions struggling with underemployment and underutilized industrial space, this 
represents not just food security but urban regeneration. Vacant warehouses and brownfield 
sites can be transformed into productive GDP engines. 

 

3.3 Real Estate Conversion: From Liability to Asset 

Urban real estate often carries opportunity costs. Empty lots, disused factories, and brownfields 
generate little or no value. Converting these spaces into CEA production centers transforms 
them into income-producing assets. Unlike special-purpose greenhouses, CEA facilities can be 
designed as modular, non-special purpose buildings. This flexibility allows for alternative use or 
resale, making them more bankable assets in financial terms. 

For investors within to invest in the CEA sector, this lowers risk. A facility that can be 
re-purposed has stronger collateral value. It shifts CEA into the category of income-producing 
commercial real estate, rather than speculative infrastructure. 

 

3.4 Supply Chain Resilience 

Import reliance exposes countries to shocks beyond their control. Pandemic disruptions in 2020 
and 2021 left empty shelves in the EU and North America as supply chains from Spain, Mexico, 
and California faltered. Geopolitical conflict such as the Ukraine war drove fertilizer costs 
sharply higher, showing how distant events can impact local food prices. 

CEA creates resilience by decentralizing production. A network of local production centers 
insulates supply from distant events. For investors, resilience translates to stable cash flows and 
lower risk. Facilities can continue producing year-round regardless of drought, trade disruption, 
or political conflict. 

 

3.5 Integration into Closed-Loop Local Economies 

CEA facilities also anchor new closed-loop economic systems. They integrate with renewable 
energy, use waste heat from industrial neighbors, and feed organic waste back into local 
bio-energy systems. They can be colocated with logistics hubs, reducing distribution costs. They 
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also create demand for local R&D and education programs, linking universities to private sector 
needs. 

The result is a multiplier effect that extends beyond food. CEA becomes a platform for local 
economic ecosystems, drawing in finance, research, and technology development. 

 

3.6 Case Study Illustrations 

North America: If only 25 percent of Canada’s and the United States’ combined $20 billion 
produce import bill were displaced by domestic CEA, nearly $5 billion would shift directly into 
GDP. Adding multiplier effects, total economic impact could exceed $8–10 billion annually. 

Caribbean: For island states, reducing import dependency from 90 percent to 70 percent 
through CEA would mean tens of millions in retained GDP per year, while creating thousands of 
jobs in regions that often struggle with underemployment. 

EU and UK: The EU’s €20 billion produce import market represents a vast opportunity. If even 
10 percent were captured by CEA, €2 billion in annual domestic GDP would be created, plus 
additional savings in reduced food waste and healthcare costs. 

MENA: Gulf states such as the UAE and Saudi Arabia collectively import over $30 billion in food 
annually. Capturing 20 percent with CEA represents a $6 billion shift into domestic GDP. These 
numbers do not include multiplier effects or healthcare savings, making the upside even larger. 

 

3.7 Investor Implications 

For investors within to invest in the CEA sector, GDP contribution is the strongest macro signal. 
Unlike traditional agriculture, which requires subsidies and is exposed to climate risk, CEA 
creates stable, investable, income-producing assets. It captures value lost to imports, reduces 
government subsidy burdens, and anchors long-term economic resilience. 

CEA is not only a food security strategy. It is an economic growth strategy. For investors, this is 
the definition of sector disruption: a model that not only replaces inefficiency but creates a new 
engine of GDP. 

Beyond Farming (CSE: BYFM) demonstrates this in practice. Its Commercial Production 
Centers (CPCs) are modular, bankable, and profitable within three years. With EBITDA margins 
above 60 percent and a pipeline spanning North and Central America, the Caribbean, the EU, 
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and MENA, BYFM is positioned as the investable leader of a sector that will redirect billions into 
domestic GDPs. 

 

4. Production Efficiency Gains in CEA 
The traditional food system consumes vast resources to deliver fresh produce. Land, fertilizer, 
water, pesticides, and fuel are all expended at unsustainable rates. Controlled Environment 
Agriculture (CEA) inverts these metrics. It delivers higher yields with a fraction of the inputs 
while eliminating many of the risks inherent in field agriculture. For investors within to invest in 
the CEA sector, efficiency gains are not just sustainability metrics. They are the drivers of 
profitability and competitiveness. 

 

4.1 Land Efficiency: More Yield per Square Meter 

Open-field agriculture requires large areas of land, much of it far from population centers. Yields 
per square meter are limited by weather, soil quality, and seasonality. 

●​ Traditional open-field farming: Leafy greens typically yield 3–4 kg per m² annually. 
Tomatoes average 7–9 kg per m².​
 

●​ Greenhouse farming: Controlled environments improve these numbers. Lettuce yields 
can reach 20–25 kg per m² per year. Tomatoes can exceed 50 kg per m².​
 

●​ CEA vertical farms: By stacking growing layers and tightly controlling climate, yields 
multiply. Lettuce can exceed 100 kg per m² annually. Specialty crops such as herbs, 
strawberries, and mushrooms achieve yields several times higher than their field 
counterparts. 

This compression of land requirements is critical in urban areas where land is scarce and 
expensive. A single CEA facility can replace hundreds of hectares of farmland while operating 
closer to the consumer. For investors, it creates a clear value proposition: maximum output from 
minimum space. 
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4.2 Fertilizer Use: Controlled, Not Wasted 

Open-field farming often over-applies fertilizer to compensate for leaching and runoff. This 
wastes resources and pollutes waterways. Fertilizer costs surged by more than 50 percent 
globally following the Ukraine war, exposing the vulnerability of traditional models. 

In CEA, nutrients are delivered directly to plant roots in precise concentrations. Runoff is 
minimized or eliminated through closed-loop systems. This reduces overall fertilizer demand by 
as much as 60 percent compared to field farming. Investors benefit directly: lower input costs 
and insulation from volatile global fertilizer markets. 

 

4.3 Pesticide Elimination 

One of the most compelling efficiency gains is the elimination of pesticides. Open fields are 
exposed to pests, fungi, and weeds, requiring chemical intervention. Even greenhouse 
production often relies on pesticides, albeit at lower levels. 

CEA facilities, by contrast, operate in sealed environments. Air filtration, positive pressure 
systems, and sterile growth chambers prevent most pests from entering. The result is “Pure” 
produce: food grown without chemical contaminants. 

The elimination of pesticides delivers three efficiency gains at once: 

1.​ Cost savings: Lower input expenses.​
 

2.​ Regulatory advantage: Compliance with tightening pesticide restrictions in the EU, UK, 
and North America.​
 

3.​ Market premium: Consumers pay more for produce certified free of chemical residues. 

For investors within to invest in the CEA sector, pesticide elimination is a dual advantage: lower 
costs and higher revenue potential. 

 

4.4 Water Efficiency 

Water is agriculture’s most constrained resource. Field agriculture consumes vast amounts, with 
much lost to evaporation, runoff, and inefficiency. 
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●​ Open-field farming: Requires 200–400 liters of water per kg of lettuce.​
 

●​ CEA systems: Use as little as 20–40 liters per kg, with recirculating irrigation. 

This translates into a 90–95 percent reduction in water use. In water-scarce regions such as 
southern Europe, the Middle East, and the American Southwest, this efficiency is not just 
cost-saving. It is existential. It makes production possible where traditional farming is collapsing. 

Beyond Farming’s fogponic system is water-neutral, sourcing all required water through its 
integrated dehumidification system. With future efficiencies, facilities may even generate surplus 
‘Pure’ water, creating a secondary product line alongside ‘Pure’ produce without raising 
production costs. 

 

4.5 Transport Emissions and Food Miles 

One of the least efficient aspects of today’s system is transport. Imported produce may travel 
thousands of kilometers. Each kilometer adds fuel cost, emissions, and spoilage risk. 

CEA sites eliminate this inefficiency by producing within 40 kilometers of target markets. The 
difference is stark: 

●​ Imported produce: 5,000–10,000 km average distance traveled.​
 

●​ CEA produce: <40 km. 

This eliminates most of the embedded emissions while extending shelf life. Produce that once 
arrived aged and fragile can be harvested the same day it reaches consumers. Retailers benefit 
from less shrinkage. Investors benefit from premium pricing and reduced logistics costs. 

 

4.6 Multi-Crop Advantage: Fruits, Vegetables, and Mushrooms 

Most controlled systems specialize in a single crop type. Greenhouses focus on leafy greens or 
tomatoes. Indoor vertical farms often focus narrowly on herbs or microgreens. This 
specialization limits market penetration and increases risk. 

Beyond Farming is unique in operating CEA systems capable of producing fruits, vegetables, 
and mushrooms in the same facility. This multi-crop advantage increases revenue diversity and 
improves asset utilization. For investors, it reduces risk and maximizes return per facility. 

 

www.beyondfarming.com ​ ​ ​ ​ ​ ​ ​ ​       P. 16 of 51 

http://www.beyondfarming.com


 
 

 

 

4.7 Shelf Life and Nutritional Retention 

Transport and storage degrade food quality. Vitamins such as Vitamin C degrade significantly 
over the days or weeks spent in transit. By contrast, CEA produce harvested locally retains 
higher nutritional value and longer shelf life. 

Longer shelf life creates direct savings for retailers by reducing waste. It also reduces landfill 
costs borne by municipalities. For investors, shelf life translates into stronger retailer contracts 
and reduced product losses. 

 

4.8 Investor Implications 

Each efficiency gain translates directly into financial outcomes: 

●​ Land efficiency = lower CAPEX per unit of yield.​
 

●​ Fertilizer control = insulation from volatile global input markets.​
 

●​ Pesticide elimination = reduced costs, regulatory compliance, and premium pricing.​
 

●​ Water efficiency = access to markets where field farming is no longer viable.​
 

●​ Transport elimination = reduced emissions, longer shelf life, and higher margins.​
 

●​ Multi-crop capability = diversified revenue streams. 

Beyond Farming captures all of these within its REP4S framework. Facilities are designed to be 
reliable, economic, practical, scalable, sustainable, safe, and secure. With EBITDA margins 
exceeding 60 percent and ROI under three years, Beyond Farming demonstrates that efficiency 
is not only an environmental advantage. It is a profitability advantage. 
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5. Pure Produce and Public Health 
Economics 
The economic case for Controlled Environment Agriculture (CEA) is not limited to GDP 
contributions or efficiency gains. A major, and often overlooked, component of value is public 
health. Food safety and nutritional integrity are not just consumer issues. They are 
macroeconomic variables that directly influence healthcare costs, productivity, and national 
budgets. For investors within to invest in the CEA sector, this dimension is critical. By producing 
contamination-free “Pure” produce, CEA not only improves consumer health but reduces 
systemic costs in ways that strengthen profitability and policy support. 

 

5.1 The Economic Burden of Foodborne Illness 

Foodborne illness is pervasive and costly across all advanced economies. Despite stringent 
regulations, contamination persists in traditional agriculture because supply chains are long, 
uncontrolled, and exposed to pathogens from soil, water, and handling. 

●​ United States: The CDC estimates 48 million people are affected annually by foodborne 
illness, leading to 128,000 hospitalizations and 3,000 deaths. The direct medical and 
productivity cost is estimated at $15.6 billion each year.​
 

●​ Canada: The Public Health Agency reports 4 million cases per year, with thousands 
hospitalized. The associated healthcare costs run into billions of dollars annually.​
 

●​ European Union: The European Food Safety Authority (EFSA) reports more than 5,000 
confirmed outbreaks annually, with Salmonella, Listeria, and Norovirus among the most 
frequent pathogens. Economic losses are estimated in the billions of euros.​
 

●​ United Kingdom: The Food Standards Agency estimates foodborne illness costs the 
UK economy £9 billion per year.​
 

●​ MENA: Reliable statistics are harder to obtain, but foodborne illness is a recognized 
challenge across Gulf states and North Africa, especially due to dependence on 
imported produce with long transit times.​
 

The frequency of recalls at major retailers such as Walmart, Costco, Tesco, Waitrose, Aldi, 
Carrefour, and Walgreens reinforces that contamination is systemic. Each recall is a signal of 
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economic leakage: costs to the retailer, costs to the healthcare system, and productivity losses 
to the broader economy. 

 

5.2 Hospital System Pressures 

Foodborne illnesses add avoidable strain to already stretched healthcare systems. Hospitals in 
North America, the EU, and the UK routinely face bed shortages. Preventable admissions from 
contaminated food add pressure that diverts resources from other critical care needs. 

In Canada, the Listeria outbreak linked to contaminated deli meats in 2008 led to 57 confirmed 
cases and 22 deaths, costing the healthcare system millions. More recently, Listeria 
contamination in refrigerated plant-based beverages hospitalized multiple patients and resulted 
in deaths. In the U.S., repeated E. coli outbreaks in romaine lettuce have filled hospital wards 
and driven costly CDC and FDA investigations. In the UK, Listeria contamination in ready-to-eat 
vegetables has led to fatal cases in hospital patients. 

Each of these episodes highlights the same issue: foodborne illness is not a marginal public 
health concern. It is a recurrent, systemic cost. For investors within to invest in the CEA sector, 
the implication is clear. Any technology that reduces contamination risk creates both social 
value and policy support. 

 

5.3 Nutritional Retention and Shelf Life 

Beyond contamination, nutritional loss and short shelf life represent hidden costs. Vitamins 
degrade during long-haul transport. Vitamin C content in spinach, for example, can decline by 
more than 50 percent within seven days of harvest. When supply chains stretch across oceans, 
much of the nutritional value is lost before produce reaches consumers. 

CEA addresses this by growing within 40 kilometers of markets. Produce can be harvested and 
delivered the same day, retaining nutritional density. Higher nutritional value reduces long-term 
health risks associated with poor diets, such as obesity, diabetes, and cardiovascular disease. 
While these are complex, multi-factor conditions, diet quality is a consistent driver. By ensuring 
fresher, more nutrient-dense produce, CEA contributes indirectly to lowering chronic disease 
prevalence. 

Shelf life is another economic factor. Imported produce often arrives aged, lasting only a few 
days before spoilage. Retailers overstock to maintain variety, creating high waste levels. 
Households discard significant volumes of spoiled produce, driving landfill costs and methane 
emissions. The EU estimates €143 billion annually in food waste costs, with fruits and 
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vegetables among the largest contributors. CEA produce, with extended shelf life, reduces 
waste at both retail and consumer levels. Less waste means lower landfill costs for 
municipalities and lower losses for retailers. 

 

5.4 “Pure” as Preventative Healthcare 

The concept of “Pure” produce—food grown without chemical or biological 
contaminants—should be understood as preventative healthcare. Just as governments regulate 
water quality to prevent disease, regulating food to the same standard would dramatically 
reduce illness and cost. 

If it is unsafe to drink contaminated water, it should not be acceptable to eat contaminated food. 
This principle, once adopted by regulators, would redefine industry standards. CEA, by design, 
meets this threshold. Facilities are sealed, controlled, and monitored to GMP standards. Beyond 
Farming, for example, has pioneered the concept of an indoor CEA GMP to formalize these 
standards. 

For investors, “Pure” represents both a brand premium and a regulatory moat. If regulators 
elevate food safety standards, competitors relying on open-field imports will struggle to comply. 
CEA operators already aligned with GMP frameworks will be positioned as the default suppliers. 

 

5.5 Insurance, Liability, and Litigation Costs 

Another underappreciated area of savings is liability. Foodborne illness outbreaks lead to 
lawsuits, insurance claims, and reputational damage. Large retailers spend heavily on risk 
management and liability insurance to protect against these events. A reduction in outbreak 
frequency lowers these costs. Over time, insurers may begin offering lower premiums to supply 
chains with verified GMP-grade CEA sources. 

For investors, this represents another hidden margin gain. Lower liability risk increases 
profitability and reduces volatility. It also strengthens long-term retail contracts, as grocers prefer 
suppliers with minimal recall history. 
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5.6 Investor Implications 

For investors within to invest in the CEA sector, the public health dimension provides another 
layer of value. Foodborne illness costs billions annually across every advanced economy. 
Nutritional loss and waste add further systemic costs. CEA directly addresses these issues. 

The implications are: 

●​ Reduced healthcare burden = lower government costs and potential subsidies or policy 
incentives for CEA.​
 

●​ Higher nutritional value = stronger consumer demand and potential partnerships with 
healthcare providers.​
 

●​ Extended shelf life = reduced waste, higher retailer margins, lower landfill costs.​
 

●​ Lower liability = reduced insurance and litigation costs.​
 

Beyond Farming (CSE: BYFM) positions “Pure” produce as a defining market differentiator. By 
aligning with EU GMP standards and pioneering an indoor CEA GMP framework, Beyond 
Farming ensures that its facilities not only meet investor demands for profitability but also 
exceed regulatory thresholds for safety. Its REP4S framework embeds safety and security into 
every facility, ensuring repeatable performance. For investors, this is both a profitability 
advantage and a regulatory hedge. 

 

6. The GDP Equation: CEA as Trade 
Balance Corrector 
At its core, Controlled Environment Agriculture (CEA) is not only about improving how food is 
grown. It is about redirecting value flows in national economies. Every dollar spent on imported 
produce is a dollar lost to foreign GDP. Every dollar produced domestically through CEA is a 
contribution to national GDP. For those existing investors already investing into the CEA sector, 
this is one of the most powerful signals: CEA is not just a farm model. It is a mechanism to 
rebalance trade flows and generate long-term economic growth. 
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6.1 Imports as GDP Leakage 

Import dependency drains national economies. Nations in North and Central America, the 
Caribbean, the EU, and MENA all spend billions annually importing food that could be grown 
locally with CEA. 

●​ Canada and the U.S.: Combined import bill for fresh fruits and vegetables exceeds $20 
billion annually.​
 

●​ UK and EU: The UK alone spends over £10 billion annually importing produce, while the 
EU’s total import value for fruits and vegetables exceeds €20 billion.​
 

●​ Caribbean: Island states import 80–95 percent of their food, a structural dependency 
that represents GDP leakage of hundreds of millions annually.​
 

●​ MENA: Gulf Cooperation Council (GCC) states import over $30 billion in food annually. 
Saudi Arabia and the UAE are among the highest per capita importers of fresh produce 
globally. 

Each of these flows represents capital leaving national economies. They also expose those 
economies to currency volatility, inflation risk, and foreign supply disruptions. 

 

6.2 GDP Gains Through Import Substitution 

CEA replaces imports with domestic production. When produce is grown domestically, value 
remains within the country, creating a direct GDP contribution. 

●​ Canada: If only 20 percent of imports were replaced with CEA, GDP would increase by 
nearly $2 billion annually.​
 

●​ UK: A 25 percent substitution would redirect £2.5 billion into domestic GDP.​
 

●​ EU: Displacing 10 percent of imports would keep €2 billion circulating within EU member 
states.​
 

●​ Caribbean: Replacing 15 percent of imports with CEA would retain tens of millions in 
GDP across island economies.​
 

●​ MENA: Displacing 20 percent of GCC food imports with CEA would redirect $6 billion 
annually into domestic GDP.​
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For investors, this represents a quantifiable upside. The target market is not hypothetical. It is 
measured in the billions currently flowing to foreign exporters. 

 

6.3 Trade Balance Improvement 

Beyond GDP, reducing imports improves national trade balances. Deficits shrink when fewer 
dollars are spent on foreign produce. This strengthens currencies and reduces vulnerability to 
external shocks. 

For example: 

●​ The UK’s trade deficit in food and drink stood at more than £20 billion in 2023. CEA 
could directly reduce this gap.​
 

●​ The EU, despite being a major agricultural producer, remains a net importer of certain 
high-value crops. Local CEA hubs could reduce dependency on imports from North 
Africa and South America.​
 

●​ GCC states, with some of the world’s largest food import bills relative to population, 
could significantly reduce trade deficits through domestic CEA. 

For governments, improving trade balances is a strategic priority. For investors within to invest 
in the CEA sector, alignment with this priority increases the likelihood of policy support, 
subsidies, and favorable financing. 

 

6.4 Export Potential 

While import substitution is the most immediate benefit, CEA also creates new export potential. 
By stabilizing domestic supply and ensuring higher safety and quality standards, CEA facilities 
can supply neighboring regions with consistent, contamination-free produce. 

●​ North America: Canadian and U.S. CEA hubs could export to Caribbean states, 
reducing those countries’ dependency while creating new revenue streams.​
 

●​ EU: Member states with advanced CEA infrastructure could supply surrounding non-EU 
markets, exporting “Pure” produce at premium prices.​
 

●​ MENA: The UAE has already signaled its intent to become a food export hub for the 
wider Middle East and North Africa. Domestic CEA makes that possible. 
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For investors, exports create additional upside. Facilities are not limited to local markets. They 
can scale into regional distribution networks, creating cross-border revenue streams. 

 

6.5 Fiscal Impacts: Subsidies and Healthcare 

Reducing imports also reduces government spending in two ways: 

1.​ Food subsidies: Many governments, especially in GCC states, subsidize imported food 
to manage consumer prices. Domestic production reduces reliance on these subsidies.​
 

2.​ Healthcare costs: As outlined in Section 5, contamination-free food reduces public 
health costs. Governments benefit directly from lower expenditures, creating fiscal space 
for growth-oriented investments. 

Governments that recognize these fiscal benefits are more likely to provide incentives for CEA 
adoption, from tax credits to preferential financing. For investors, this represents an additional 
safety net. 

 

6.6 Case Study: GDP Capture Scenarios 

The table below illustrates the scale of GDP capture potential if even modest import substitution 
levels are achieved: 

Region / Market Annual Import Value 
(Produce) 

Substitution 
Scenario 

GDP 
Retained 

Canada + U.S. $20B 20% $4B 

UK £10B 25% £2.5B 

EU (collective) €20B 10% €2B 
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Caribbean 
(islands) 

$1B+ 15% $150M+ 

MENA (GCC 
states) 

$30B+ 20% $6B+ 

Even under conservative assumptions, the retained GDP impact is measured in billions 
annually. For investors within to invest in the CEA sector, these numbers illustrate a tangible and 
near-term opportunity. 

 

6.7 Investor Implications 

The trade balance case for CEA strengthens the investor thesis. It demonstrates that CEA is not 
only about technology or sustainability. It is a macroeconomic tool with measurable national 
impact. Governments have a direct incentive to support adoption. Investors have a direct path to 
profitability aligned with policy priorities. 

Beyond Farming (CSE: BYFM) is positioned as the investable leader in this disruption. Its 
facilities in North and Central America, the Caribbean, the EU, and MENA are designed to 
operate at scale, displacing imports and capturing GDP domestically. With EBITDA margins 
above 60 percent and ROI under three years, Beyond Farming’s projects validate that import 
substitution is not theoretical. It is practical, profitable, and repeatable. 

 
 

​

7. System Enablers for Investors 
For investors seeking to invest in the CEA sector, efficiency gains and GDP contribution are 
powerful drivers. Yet adoption at scale requires more than technology and capital. It requires 
enabling systems: governments that support urban land conversion, banks that recognize CEA 
facilities as bankable assets, health regulators that enforce food safety standards, and 
frameworks that guarantee profitability and viability. Without these enablers, CEA remains a 
promising niche. With them, it becomes an investable mainstream sector. 
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7.1 Government: Urban Regulatory Frameworks 

Governments play a decisive role in the pace of adoption. Traditional agricultural policies are 
designed around rural land use, subsidies, and field farming. Urban CEA does not fit neatly into 
those categories. 

For CEA to thrive, governments need to update frameworks in three areas: 

1.​ Urban zoning: Permitting indoor farms within city limits, repurposing warehouses, or 
allocating underutilized land parcels.​
 

2.​ Incentives: Providing tax credits or grants similar to those offered to renewable energy 
projects, recognizing CEA as both a sustainability and public health solution.​
 

3.​ Integration with food security policy: Positioning CEA as part of national resilience 
strategies, reducing dependency on imports and supply chain vulnerabilities. 

The precedent exists. Governments subsidize solar and wind adoption to secure energy 
independence. The same logic applies to food. For investors, government incentives reduce 
payback periods and derisk projects. 

 

7.2 Banks: Recognizing CEA as Real Assets 

One of the barriers to financing CEA has been the perception of facilities as “special purpose 
assets.” Traditional lenders often categorize indoor farms alongside facilities such as ski resorts 
or oil refineries: niche, inflexible, and difficult to repurpose. 

This perception is outdated. CEA facilities can be designed as modular, non-special purpose 
buildings. Beyond Farming’s Commercial Production Centers (CPCs), for example, are 
constructed to commercial real estate standards. They can be repurposed if necessary, which 
increases collateral value. 

Banks that adapt their frameworks will unlock significant value: 

●​ Loan financing: Treating CEA as income-producing real estate with stable cash flows.​
 

●​ Asset-backed lending: Recognizing equipment and modular infrastructure as bankable 
collateral.​
 

●​ Green financing: Allocating sustainability-linked financing to CEA projects, similar to 
renewables. 
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For investors, this is critical. Equity is important, but debt capacity scales industries. If banks 
open financing lines to CEA, project replication accelerates, multiplying returns. 

 

7.3 Health Regulators: Raising Standards 

Current food safety regulations are reactive. They enforce recalls after contamination is 
detected. They rarely prevent contamination at the source. This leaves consumers vulnerable 
and creates avoidable costs for retailers, governments, and healthcare systems. 

CEA offers a preventive model. Facilities operate in sealed environments, monitored for 
contamination risks. Beyond Farming has aligned its operations with EU Good Manufacturing 
Practice (GMP) standards and is pioneering a specific indoor CEA GMP framework through 
Benchmark Labs. 

The adoption of GMP-level standards for food would create a regulatory moat for CEA. Retailers 
and importers relying on open-field produce would struggle to comply, while CEA operators 
would already be aligned. For investors, this represents a structural advantage: regulatory 
change that favors incumbents who invested early. 

 

7.4 REP4S: The Investor Safeguard 

Even with supportive governments, banks, and regulators, investors require assurance that 
projects will be profitable and viable. CEA has seen failures in the past, with companies like 
Infarm and AeroFarms scaling prematurely without sustainable economics. 

Beyond Farming addresses this with its REP4S framework: Reliability, Economics, Practicality, 
Scalability, Sustainability, Safety, and Security. Each project is designed to meet these seven 
standards before launch. 

●​ Reliability: Consistent yields, controlled by AI and data systems.​
 

●​ Economics: Profitability within three years, with EBITDA margins above 60 percent.​
 

●​ Practicality: Facilities that do not require specialized skills to operate.​
 

●​ Scalability: Modular units that can be replicated globally.​
 

●​ Sustainability: Minimal water and energy use, pesticide-free production.​
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●​ Safety: GMP-level controls that prevent contamination.​
 

●​ Security: Facilities resistant to tampering, with IoT systems secured against cyber 
threats. 

REP4S is not branding. It is a standard of care for investors. It ensures that CEA projects are 
not speculative but repeatable, bankable, and profitable. 

 

7.5 Universities: The Knowledge Economy Enabler 

CEA is not only an agricultural shift. It is a knowledge economy shift. Universities and technical 
institutes have a vital role in training operators, developing innovations, and integrating 
research. 

●​ Vertical classrooms: Facilities serve as live laboratories for agronomy, engineering, and 
data science.​
 

●​ Practicum programs: Students gain hands-on experience, building a pipeline of skilled 
workers.​
 

●​ R&D partnerships: Universities collaborate with CEA operators to develop new crop 
varieties, energy systems, and automation tools. 

For investors, university partnerships add two advantages: talent pipelines and innovation. They 
reduce training costs and ensure access to the latest research. They also increase public 
support for CEA adoption, as universities become stakeholders in its growth. 

Beyond Farming has established multi-year agreements with post-secondary institutions 
worldwide to create ‘vertical classroom environments’ that train the next generation of urban 
farmers. These programs provide hands-on R&D, practicum experience, and post-graduation 
hiring opportunities, preparing students to transition seamlessly into commercial production 
centers. 

 

7.6 Consumer and Public Pressure 

Public opinion can accelerate regulatory change. Consumers already demand transparency in 
food sourcing. Health-focused advocacy groups have begun calling for food to be regulated as 
strictly as water. If it is unsafe to drink contaminated water, it should not be permissible to eat 
contaminated food. 
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This framing has political power. Governments can impose water bans when quality fails. 
Extending this authority to food creates a clear pathway for CEA adoption. Public demand can 
force regulators to act more quickly than policy alone. 

For investors within to invest in the CEA sector, public pressure creates another tailwind. When 
consumers demand safer food and governments respond, CEA adoption accelerates, 
increasing demand for facilities and investor returns. 

 

7.7 Investor Implications 

System enablers determine whether CEA remains a promising idea or becomes a mainstream 
industry. The path to scale requires: 

●​ Governments updating urban agricultural frameworks and incentives.​
 

●​ Banks treating CEA as income-producing real estate, not special-purpose assets.​
 

●​ Health regulators enforcing GMP standards that favor zero tolerance contamination-free 
production.​
 

●​ REP4S ensuring investor confidence in profitability and viability.​
 

●​ Universities anchoring knowledge, research, and talent pipelines.​
 

●​ Public pressure accelerating political support.​
 

Beyond Farming sits at the center of these enablers. Its CPCs are modular and bankable. Its 
alignment with EU GMP and development of an indoor CEA GMP positions it ahead of 
regulators. Its REP4S framework provides investor assurance. Its partnerships with universities 
integrate research and education. For investors, this creates a comprehensive enabling 
ecosystem that derisks adoption and accelerates profitability. 
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8. Universities and the Knowledge 
Economy 
Controlled Environment Agriculture (CEA) is more than an agricultural innovation. It is a 
knowledge economy platform. The systems that power CEA-AI-driven climate control, fertigation 
algorithms, energy optimization, and food safety protocols—are knowledge-intensive. For 
investors within to invest in the CEA sector, this creates a unique advantage: CEA facilities do 
not only grow food, they generate intellectual capital. This makes universities, research 
institutes, and training programs critical enablers. 

 

8.1 Vertical Classrooms 
CEA facilities can be designed as “vertical classrooms.” Instead of being located far from 
academic centers, they are embedded in urban cores, making them accessible to students and 
researchers. 

●​ Applied learning: Students in agriculture, engineering, food science, and business 
programs gain hands-on experience operating live CEA facilities.​
 

●​ Cross-disciplinary training: CEA requires agronomy, mechanical and electrical 
engineering, data analytics, and business management. Facilities provide the physical 
space for integrated learning.​
 

●​ Talent development: By training operators within real production environments, 
universities reduce the skill gap that has limited CEA scaling in the past. 

For investors, vertical classrooms reduce workforce risk. A trained labor pipeline lowers 
onboarding costs and ensures consistent performance across facilities. 

 

8.2 Practicum Programs and Workforce Pipelines 
Traditional agriculture often struggles to attract young workers. CEA, by contrast, appeals to a 
new generation interested in technology, sustainability, and impact. Universities can harness this 
interest by embedding practicum programs into degree pathways. 

Examples include: 
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●​ Semester-long placements: Students rotate through CEA facilities to gain operational 
experience.​
 

●​ Capstone projects: Engineering and business students design improvements for CEA 
systems as part of their final-year requirements.​
 

●​ Certification programs: Universities issue CEA-specific certifications in partnership with 
operators, creating industry-wide standards. 

For investors within to invest in the CEA sector, this creates predictable labor pipelines. It also 
enhances the attractiveness of the sector for skilled talent, ensuring long-term scalability. 

 

8.3 Research and Development Integration 
Universities are engines of research. CEA provides them with live environments to test 
innovations. 

Areas of R&D integration include: 

●​ Crop science: Developing new varieties optimized for indoor growth cycles.​
 

●​ Energy systems: Integrating renewable energy sources, battery storage, and waste 
heat recovery.​
 

●​ Automation: Robotics for seeding, harvesting, and packaging.​
 

●​ Data science: AI models for predictive yield, disease prevention, and resource 
optimization.​
 

●​ Food safety: Benchmarking contamination-free standards and advancing GMP 
protocols. 

These partnerships create intellectual property that benefits both universities and CEA 
operators. For investors, R&D integration reduces technology risk. Facilities are continuously 
improved, and emerging challenges are solved in collaboration with academic institutions. 
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8.4 Regional Examples 
●​ North America: Land-grant universities have historically driven agricultural innovation. 

Embedding CEA facilities on campuses extends this legacy into urban indoor farming.​
 

●​ Caribbean: Universities in food-insecure island states can use CEA as both a teaching 
tool and a resilience strategy, training local operators while supplying local markets.​
 

●​ EU and UK: Universities already invest heavily in sustainability and food systems 
research. CEA partnerships align directly with EU Green Deal objectives.​
 

●​ MENA: Gulf states have invested in research hubs such as KAUST (Saudi Arabia) and 
Masdar Institute (UAE). Integrating CEA into these institutions creates global showcase 
projects. 

For investors within to invest in the CEA sector, these examples highlight global scalability. 
University partnerships are not geographically limited. They are replicable across regions. 

 

8.5 Public-Private Knowledge Loops 
CEA facilities create public-private knowledge loops. Universities train students. Students enter 
the workforce. Workforce innovation feeds back into academic research. Research improves 
facilities. Facilities expand, creating more opportunities for students. This loop accelerates 
sector maturity. 

For investors, this dynamic is significant. It derisks scaling by embedding innovation and 
workforce development into the business model. It also increases policy support, as universities 
lobby for resources and funding on behalf of their programs. 

 

8.6 Branding and Social License 
University partnerships also strengthen social license. Consumers and policymakers view 
university-linked facilities as credible, science-backed, and aligned with public interest. For 
investors within to invest in the CEA sector, this strengthens brand equity and reduces 
regulatory friction. Retailers are more willing to contract with suppliers backed by university 
programs, knowing standards are supported by independent research. 
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8.7 Investor Implications 
For investors, universities amplify the value of CEA in three ways: 

1.​ Talent pipelines: Reducing workforce risk and ensuring scalability.​
 

2.​ R&D integration: Driving continuous innovation and lowering technology risk.​
 

3.​ Public credibility: Enhancing social license and regulatory support. 

Beyond Farming (CSE: BYFM) has recognized this by engaging universities as both research 
partners and training collaborators. Its Discovery Center (DC), Centre of Excellence (COE), and 
Commercial Production Centers (CPC) are designed to host practicum programs and vertical 
classrooms. Its Benchmark Labs initiative develops GMP frameworks in partnership with 
academic experts. For investors, this ensures that Beyond Farming not only scales production 
but anchors itself as a knowledge economy leader. 

 

9. Policy and Public Challenge: Food 
Safety as Water Safety 
Controlled Environment Agriculture (CEA) delivers efficiency, GDP gains, and healthcare 
savings. Yet to realize its full potential, policy frameworks and public expectations must evolve. 
Today, governments treat water as a basic right requiring strict regulation, while food safety 
remains reactive. If water is unsafe to drink, it cannot be supplied. If food is unsafe to eat, 
however, it can still be sold until contamination is discovered. This double standard is costly. For 
investors within to invest in the CEA sector, the shift from reactive to proactive regulation is both 
a risk mitigator and a growth catalyst. 

 

9.1 The Current Gap: Reactive Food Safety 
Governments across North America, the Caribbean, the EU, and MENA maintain food safety 
standards. Yet enforcement remains reactive. Retailers pull produce from shelves after 
contamination is detected. Consumers often fall ill before recalls occur. 

●​ North America: The U.S. FDA and CDC regularly issue recalls for E. coli, Salmonella, 
and Listeria outbreaks. Walmart, Costco, and Walgreens have each recalled produce 
after consumers were already hospitalized.​
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●​ UK and EU: Waitrose, Tesco, Carrefour, and Aldi have all been forced into recalls after 
contaminated products reached the market.​
 

●​ Canada: Recent recalls of plant-based beverages with fatal consequences illustrate that 
even advanced regulatory systems cannot prevent contaminated food from entering 
supply chains. 

Reactive enforcement does not prevent illness. It only manages crises after the fact. This model 
carries heavy healthcare and economic costs. 

 

9.2 Water as a Policy Precedent 
By contrast, water quality is managed proactively. Municipalities test water daily, treat it before 
distribution, and prohibit unsafe water before it reaches consumers. Citizens expect and 
demand this standard. The converse is true of food for many jurisdictions, especially for fruit, 
vegetables, and mushrooms.  Federal, State/Provincial testing is largely reactive - occurring 
only after a major health event has already occured. If municipal governments can impose water 
bans when quality falls below thresholds, they can impose food bans when contamination risks 
are proven. 

For investors within to invest in the CEA sector, this precedent matters. If regulators adopt 
water-like standards for food, demand for “Pure” produce will surge. CEA operators, already 
aligned with contamination-free production, will gain a structural advantage over open-field 
imports. 

 

9.3 The Public’s Role in Accelerating Change 
Regulatory shifts are often driven by public demand. Consumers already expect transparency in 
food labeling and sourcing. Advocacy groups increasingly push for food to be treated as a public 
health issue rather than a consumer choice. 

The message is simple: 

●​ If water must be clean, food must be pure.​
 

●​ If unsafe water cannot be sold, unsafe produce should not be sold. 

This framing resonates with policymakers because it ties food safety to established public health 
norms. For investors, public demand for stricter standards is an accelerant. It creates pressure 
for governments to mandate what CEA already delivers. 
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9.4 Policy Benefits: Aligning Incentives 
For governments, stricter food safety standards deliver three benefits: 

1.​ Healthcare savings: Fewer outbreaks reduce strain on hospitals and lower public health 
costs.​
 

2.​ Trade resilience: Domestic CEA reduces dependency on risky imports.​
 

3.​ Public confidence: Higher safety standards restore consumer trust after repeated 
recalls. 

Governments already incentivize renewable energy adoption because it reduces external 
dependency and improves resilience. Food is no different. CEA deserves the same policy 
treatment as solar or wind energy: tax incentives, fast-track permitting, and regulatory support. 

 

9.5 CEA as the Default Compliant Model 
CEA is inherently aligned with stricter food safety standards. Facilities are sealed, monitored, 
and managed to GMP standards. Beyond Farming, for example, has already aligned with EU 
GMP while developing an indoor CEA GMP through Benchmark Labs. 

If governments mandate “food safety = water safety,” open-field imports will struggle to comply. 
Pesticide residues, soil contamination, and long-haul transport risks make traditional imports 
vulnerable. CEA becomes the default compliant model. For investors, this creates a regulatory 
moat. Early investment secures market share ahead of regulatory enforcement. 

 

9.6 Public Health Framing for Investors 
Investors should view stricter food regulation not as risk, but as opportunity. Stricter rules will 
increase demand for contamination-free produce. Consumers will reward suppliers who 
guarantee purity. Retailers will prefer CEA contracts to avoid recalls and liability. Governments 
will offer incentives to accelerate adoption. 

The transition mirrors other industries. Renewable energy scaled because governments 
imposed stricter emissions standards. Electric vehicles gained traction because regulators 
enforced efficiency targets. In each case, early investors benefited from policy alignment. CEA 
is at the same inflection point. 
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9.7 Investor Implications 
For investors within to invest in the CEA sector, the policy and public challenge is another 
tailwind. The direction is clear: 

●​ Public demand is shifting toward stricter food safety standards.​
 

●​ Governments will eventually impose water-like standards on food.​
 

●​ CEA is already compliant, giving it a first-mover advantage. 

Beyond Farming is positioned as the leader in this policy environment. Its “Pure” produce aligns 
with the water safety principle. Its REP4S framework ensures reliability and compliance. Its 
Benchmark Labs GMP initiative sets the standard regulators will likely adopt. For investors, this 
creates both defensive and offensive value: protection against future regulation and early 
capture of the markets it will unlock. 

 

10. Investor Takeaway: Why Beyond 
Farming 
Controlled Environment Agriculture (CEA) is no longer an experiment. It is an economic 
disruptor. For investors within to invest in the CEA sector, the thesis is straightforward. CEA will 
repatriate billions in GDP by displacing imports. It will reduce systemic healthcare costs by 
eliminating foodborne illness and extending shelf life. It will lower resource intensity by cutting 
water, pesticide, and fertilizer use. It will strengthen resilience by producing food within 40 
kilometers of markets, reducing food miles and emissions. It will also anchor new closed-loop 
supply chains, integrating energy, logistics, and waste into domestic economies. 

The opportunity is sector-wide. Yet within this sector, Beyond Farming (CSE: BYFM) is 
positioned as the investable leader. Its differentiation is not only technology, but economics, 
execution, and replicability. 

 

10.1 Proven Economics 
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CEA’s history has been marred by failures. Companies such as Infarm, AeroFarms, Bowery, and 
Plenty scaled prematurely, focusing on growth before profitability. Investors absorbed losses as 
CAPEX-heavy facilities struggled to cover operating costs. 

Beyond Farming breaks this cycle. Its projects achieve EBITDA margins above 60 percent. ROI 
is achieved in under three years. These economics have been proven through multiple 
Commercial Production Centers (CPCs) and validated across diverse regions. For investors, 
this is the difference between a speculative bet and a proven model. 

 

10.2 Multi-Crop Advantage 
Most CEA operators specialize narrowly—leafy greens, herbs, or microgreens. Beyond Farming 
stands alone in producing fruits, vegetables, and mushrooms within the same AI-driven 
platform. This multi-crop capability diversifies revenue streams, increases facility utilization, and 
opens multiple market verticals. For investors within to invest in the CEA sector, this reduces 
risk and enhances returns. 

 

10.3 Global Expansion Pipeline 
Beyond Farming is not a single-market operator. Its expansion pipeline includes North and 
Central America, the Caribbean, the EU, and MENA. Each region is import-dependent, 
creating natural demand for domestic CEA production. This global footprint increases scalability 
while hedging against regional volatility. For investors, it ensures that revenue growth is not tied 
to one geography. 

 

10.4 REP4S as a Guarantee of Viability 
Beyond Farming’s REP4S framework—Reliability, Economics, Practicality, Scalability, 
Sustainability, Safety, and Security—sets it apart. Each CPC is built to meet these standards, 
ensuring repeatable profitability. Investors are not exposed to one-off pilot projects. They are 
investing in a system designed for replication. REP4S transforms CEA from a technology story 
into an infrastructure asset class. 

 

10.5 Financing Strength 
Beyond Farming has secured a $50 million equity facility from GEM Global Emerging Markets. 
This provides liquidity to scale projects while reducing financing risk. It also signals institutional 
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validation of Beyond Farming’s model. For investors, GEM’s involvement is both a vote of 
confidence and a source of leverage for future growth. 

 

10.6 Alignment with Policy and Public Pressure 
Governments across North America, the Caribbean, the EU, and MENA face the dual pressures 
of food security and healthcare costs. Public pressure is mounting to treat food safety with the 
same rigor as water safety. Beyond Farming’s “Pure” produce already complies with GMP-level 
standards, ensuring it is aligned with the direction of policy and consumer demand. For 
investors within to invest in the CEA sector, Beyond Farming offers both regulatory defense and 
market offense. 

 

10.7 Branding and Market Position 
In consumer markets, brand matters. Just as Tesla became synonymous with electric vehicles, 
Beyond Farming is positioned to become synonymous with “Pure” produce. Its narrative—fruits, 
vegetables, and mushrooms, grown safely, locally, and sustainably—resonates with both 
consumers and investors. Retailers facing recall fatigue are incentivized to contract with 
suppliers who can guarantee safety and consistency. For investors, brand equity translates into 
long-term pricing power and retailer loyalty. 

 

10.8 Investor Return Pathways 
The financial upside of Beyond Farming can be captured through multiple pathways: 

●​ Direct revenue growth: Expansion of CPCs across multiple regions, capturing local 
markets.​
 

●​ Valuation growth: BYFM’s current valuation (~$120M) has significant headroom. A 
5–10x re-rating is realistic as trading resumes and projects scale.​
 

●​ M&A opportunities: Larger agtech players or food conglomerates may seek acquisition 
or joint ventures, offering exit potential.​
 

●​ Secondary listings: Planned listings in Singapore and Dubai exchanges expand access 
to institutional capital, increasing liquidity and valuation multiples.​
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For investors within to invest in the CEA sector, Beyond Farming provides multiple exit ramps, 
from capital appreciation to strategic acquisition. 

 

10.9 Risk Management 
Investors should always assess risk. In CEA, risks include energy costs, technology 
obsolescence, and regulatory delays. Beyond Farming mitigates these risks through: 

●​ Energy integration strategies, including renewable partnerships and efficiency 
improvements.​
 

●​ Continuous innovation through Benchmark Labs and university partnerships.​
 

●​ Regulatory alignment with EU GMP and proactive development of CEA GMP standards.​
 

For investors, these measures lower volatility and ensure long-term defensibility. 

 

10.10 Why Now 
Timing is critical. The sector has passed the hype cycle. The failures of Infarm and AeroFarms 
were the trough of disillusionment. Investors learned what does not work. Beyond Farming 
operates at the slope of enlightenment—where proven economics and scalable models emerge. 
The sector is entering its plateau of productivity. For investors within to invest in the CEA sector, 
this is the inflection point. 

 

10.11 The Investor Case Summarized 
CEA is not a niche experiment. It is a trillion-dollar disruption. It will repatriate GDP, reduce 
healthcare costs, and anchor sustainable domestic supply chains. Governments, banks, and 
universities are aligning. Public pressure is mounting. The inefficiencies of traditional agriculture 
are structural, not incidental. 

Within this sector, Beyond Farming is the leader. Its REP4S framework guarantees profitability. 
Its global pipeline ensures scalability. Its GEM-backed financing strengthens execution. Its 
brand positions it as the default supplier of “Pure” produce. 

www.beyondfarming.com ​ ​ ​ ​ ​ ​ ​ ​       P. 39 of 51 

http://www.beyondfarming.com


 
 

For investors within to invest in the CEA sector, Beyond Farming offers the rare combination of 
macroeconomic inevitability and company-specific execution. The opportunity is not distant. It is 
immediate. 

 

11. Lessons from the Hyper Gartner Curve 
of CEA 
Every disruptive sector passes through the Gartner Hype Cycle: the peak of inflated 
expectations, the trough of disillusionment, the slope of enlightenment, and the plateau of 
productivity. Controlled Environment Agriculture (CEA) is no exception. Over the past decade, 
billions in venture and institutional capital flowed into urban indoor farming startups, many of 
which collapsed before reaching profitability. For investors within to invest in the CEA sector, 
understanding this cycle is critical. It explains why previous players failed and why Beyond 
Farming (BYFM) is positioned to succeed. 

 

11.1 The Peak of Inflated Expectations 
Between 2015 and 2020, urban indoor farming captured headlines and capital. Startups 
promised to revolutionize food supply with futuristic farms in city centers. Investors, retailers, 
and governments saw potential but underestimated execution risk. 

High-profile companies such as AeroFarms, Plenty, Bowery, and Infarm raised hundreds of 
millions. They built showcase facilities in New York, Newark, Berlin, and San Francisco. Media 
hailed them as the future of farming. Valuations surged on promises of scale and sustainability. 

At the peak, expectations outpaced economics. Facilities were CAPEX-heavy, operating costs 
were underestimated, and business models assumed premium pricing that consumers rarely 
sustained. 

 

11.2 The Trough of Disillusionment 
From 2021 to 2023, the cracks became evident. Several marquee players collapsed. 

●​ Infarm: Once valued at over $1 billion, it declared insolvency in 2023, closing most 
operations in Europe. Energy costs, expensive retail partnerships, and lack of profitability 
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proved fatal.​
 

●​ AeroFarms: Filed for bankruptcy in 2023, despite being one of the earliest and most 
publicized vertical farming pioneers. It restructured under Chapter 11 after failing to scale 
profitably.​
 

●​ Plenty: Despite heavy backing from SoftBank and others, struggled to meet production 
goals, leading to stalled expansion.​
 

●​ Bowery Farming: Faced mounting criticism over high operating costs and limited 
profitability, forcing retrenchment. 

The disillusionment phase damaged investor confidence. Many concluded that CEA was not 
investable. Yet, as with other industries, this was a correction—not an indictment of the 
technology itself. 

 

11.3 Lessons from Failure 
The failures shared common characteristics: 

1.​ High CAPEX intensity: Facilities were over-engineered, making them too costly to 
replicate.​
 

2.​ Energy inefficiency: Designs relied on power-intensive lighting and climate systems 
without integration of renewables or efficiency measures.​
 

3.​ Narrow crop focus: Most operators adopted technology that was not crop-agnostic and 
could only grow a few leafy greens, limiting revenue diversity and exposing them to 
lower cost competition.​
 

4.​ Retail partnerships without economics: Startups prioritized brand exposure over 
profitability, selling to high-end grocers at unsustainable margins, and then passing off 
crops that couldn’t reach full maturity as “Baby” or “Micro” as more nutritious, which they 
are not.​
 

5.​ Lack of scalability: Facilities were designed as showcases rather than repeatable, 
modular production units. 

For investors within to invest in the CEA sector, these lessons are instructive. The problem was 
not CEA itself. It was flawed business models. 
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11.4 The Slope of Enlightenment 
Today, CEA is emerging from the trough of disillusionment. The failures of Infarm and 
AeroFarms cleared the field of unsustainable players. Investors are more cautious, demanding 
proven economics and scalability. Governments and retailers, having seen the risks of import 
dependency and repeated recalls, are more open to new models that can deliver consistency 
and safety. 

This is the slope of enlightenment. It is where viable operators prove repeatability and 
profitability, setting the foundation for sector maturity. 

 

11.5 Beyond Farming at the Plateau of Productivity 
Beyond Farming has built its model around the very pitfalls that doomed earlier entrants. Its 
differentiation lies in five critical areas: 

1.​ Economic Viability: BYFM achieves EBITDA margins above 60 percent with ROI under 
three years. This contrasts sharply with earlier operators that never reached profitability.​
 

2.​ Multi-Crop Capability: BYFM unique crop-agnostic cultivation technology, software, and 
fertigation systems, enables the production of both fruits, vegetables, and mushrooms in 
the same facility, diversifying revenue and reducing reliance on one crop category.​
 

3.​ REP4S Framework: Reliability, Economics, Practicality, Scalability, Sustainability, 
Safety, and Security are embedded into every facility design. This guarantees 
repeatability and investor confidence.​
 

4.​ Modular, Bankable Facilities: BYFM’s Commercial Production Centers (CPCs) are 
non-special purpose buildings, designed as bankable real assets. They avoid the 
CAPEX intensity of earlier over-engineered vertical farms.​
 

5.​ Water Neutrality. BYFM’s integration of dehumidification directly into its fertigation 
system significantly reduces, if not eliminates, its need to rely on domestic water utility 
sources.  Spare capacity ‘Pure’ water is itself a commodity that has not yet been 
marketed or sold from its facilities, but would be an additional cross-sell opportunity to 
municipalities, grocery stores, restaurants, or directly to consumers.​
 

6.​ Global Pipeline: With expansion across North and Central America, the Caribbean, the 
EU, and MENA, BYFM is not reliant on one market or one regulatory environment. Its 
global spread hedges regional risk (political, economic, currency, and project) and 
multiplies opportunity. 
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For investors, BYFM represents the plateau of productivity: the point at which CEA transitions 
from speculative startup to infrastructure-grade asset class. 

 

11.6 Comparisons with Other Disruptions 
The trajectory of CEA mirrors other disruptive industries. 

●​ Personal computers: Early failures were common, but those who invested after the 
trough of disillusionment backed companies like Apple and Microsoft.​
 

●​ Renewable energy: Solar bankruptcies in the early 2000s scared investors, yet those 
who re-entered later rode the exponential scaling of solar and wind.​
 

●​ Electric vehicles: Dozens of early EV startups collapsed, but Tesla proved viability and 
captured outsized returns. Tesla has now been quickly overtaken by BYD and now holds 
the top spot in global EV manufacturing, surpassing Tesla in total volume. In 2024, BYD 
delivered over 3.84 million units (including both battery-electric and plug-in hybrids), 
capturing around 22% of all global EV sales. Tesla followed with approximately 1.78 
million deliveries, or just over 10% market share  

CEA is at the same stage. The failures are in the past. The investable models are emerging 
now. 

 

11.7 Investor Implications 
For investors within to invest in the CEA sector, the Gartner analysis clarifies risk and timing. 
The hype has passed. The sector has consolidated. The survivors are differentiated by proven 
economics and scalability. 

Beyond Farming is one of those survivors. More than that, it is positioned as the leader. Its 
REP4S framework addresses every failure mode of past entrants. Its economics are validated. 
Its global pipeline diversifies revenue. Its financing is secured. Its branding as the supplier of 
“Pure” produce creates both consumer and regulatory demand. 

Investors who re-enter now are not speculating at the peak of inflated expectations. They are 
investing at the slope of enlightenment, with a clear path to the plateau of productivity. 
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11.8 Closing Note 
The failures of Infarm, AeroFarms, and others are not a warning against CEA. They are a 
roadmap of what not to do. The sector has matured. The economics are proven. The enablers 
are aligning. Beyond Farming sits at the intersection of inevitability and investability. 

For investors within to invest in the CEA sector, the timing is right. The lessons of the hype cycle 
have been absorbed. The market is ready. The opportunity is immediate. 

 

 

 

12. Conclusion and Closing 
Controlled Environment Agriculture (CEA) is no longer theoretical; it is a proven and investable 
disruption that solves the inefficiencies, vulnerabilities, and externalities of traditional agriculture. 
For investors looking to participate in the CEA sector, the opportunity goes beyond technology. It 
is about macroeconomics, healthcare, and resilience. It is about redirecting billions in value from 
foreign imports, wasted resources, and public health costs into domestic GDP, sustainable 
profits, and scalable infrastructure 

 

12.1 The Economic Case Revisited 
This paper has demonstrated that: 

●​ Traditional agriculture is structurally inefficient, consuming excessive land, fertilizer, 
pesticides, water, and fuel.​
 

●​ Nations across North and Central America, the Caribbean, the EU, and MENA spend 
tens of billions annually importing produce, representing GDP leakage.​
 

●​ Recalls and foodborne illness are systemic, not occasional, creating billions in 
healthcare costs and undermining public trust.​
 

●​ Food waste shortens shelf life and drives landfill costs, while consumers are left with 
produce that is aged, fragile, and nutritionally depleted. 
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CEA reverses each of these failures. It reduces water use by up to 95 percent, eliminates 
pesticides, compresses land use, and cuts food miles from thousands of kilometers to less than 
40. It extends shelf life, retains nutritional value, and produces safe “Pure” food that reduces 
healthcare burdens. Every dollar spent on CEA-grown produce remains within domestic 
economies, strengthening GDP and trade balances. 

 

12.2 The Timing Advantage 
The Gartner Hype Cycle has already played out. Early failures such as Infarm, AeroFarms, 
Bowery, and Plenty represent the trough of disillusionment. Investors learned what does not 
work. The survivors are those that prioritized profitability, scalability, and repeatability. CEA is 
now on the slope of enlightenment, moving toward the plateau of productivity. 

For investors, this timing matters. Capital deployed now captures growth before mainstream 
adoption. As with personal computers, renewable energy, and electric vehicles, the outsized 
returns flow to those who invest in the survivors emerging from the trough. 

 

12.3 Why Beyond Farming 
Within the sector, Beyond Farming (CSE: BYFM) stands as the investable leader: 

●​ Proven economics: EBITDA margins above 60 percent, ROI within three years.​
 

●​ Multi-crop advantage: Fruits, vegetables, and mushrooms produced within one 
AI-driven platform.​
 

●​ REP4S framework: Ensures projects are reliable, economic, practical, scalable, 
sustainable, safe, and secure.​
 

●​ Global pipeline: Expansion across North and Central America, the Caribbean, the EU, 
and MENA.​
 

●​ Financing strength: A $50 million GEM facility ensures liquidity and institutional 
backing.​
 

●​ Regulatory alignment: Early adoption of GMP standards positions BYFM ahead of 
tightening food safety regulations.​
 

●​ Branding: “Pure” produce positioned as the Apple-standard of food quality. 
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For investors within to invest in the CEA sector, BYFM offers the rare combination of proven 
economics, global scalability, regulatory alignment, and strong brand positioning. 

 

12.4 The Investor Call to Action 
The case for CEA is urgent and compelling: 

●​ Imports represent GDP leakage. CEA captures that value domestically.​
 

●​ Foodborne illness and recalls cost billions annually. CEA eliminates contamination at the 
source.​
 

●​ Water scarcity and climate pressures are increasing. CEA enables production where 
traditional agriculture is collapsing.​
 

●​ Public demand for food safety is rising. Governments will eventually regulate food to 
water-like standards, favoring CEA operators.​
 

Investors who act now will not only benefit financially. They will anchor a sector that addresses 
food security, sustainability, and public health. They will position themselves at the inflection 
point of a trillion-dollar disruption. 

 

12.5 Closing Perspective 
History rewards those who invest at moments of structural transition. The Green Revolution 
transformed agriculture in the 20th century. Controlled Environment Agriculture will transform it 
in the 21st. The difference is that this transition is not decades away. It is happening now. 

The inefficiencies of the current system are visible daily in recalls, shortages, waste, and import 
bills. The economics of CEA are proven. The failures of earlier players have cleared the path. 
Governments, banks, universities, and the public are aligning. 

Beyond Farming is positioned as the leader of this transition. Its REP4S framework, global 
pipeline, and proven profitability create an investable model at the center of a sector about to 
scale. 

For investors within to invest in the CEA sector, the opportunity is immediate. The question is 
not whether CEA will disrupt agriculture. The question is which companies will lead. Beyond 
Farming is that company. 
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💼 What Happens Next? 
Beyond Farming is now in the final phase of amalgamation and regulatory clearance for public 
listing on the Canadian Securities Exchange (CSE) under the ticker BYFM. 
Upon resumption of trading: 

●​ Investors will be able to participate in a simple capital structure backed by real assets 
and revenue potential.​
 

●​ Expansion capital will be deployed to launch CPCs in North and Central America, the EU 
and UAE and beyond. 

🛫 From there, BYFM is preparing dual listings on exchanges in Europe and Asia to meet 
investor demand in regions actively investing in food security, energy independence, and urban 
sustainability. 
For investors, this is a rare opportunity to enter just as the industry moves from experimentation 
to expansion—and just before global equity market exposure begins. 

 

📬 Interested in participating early? 

📩 Contact for Investment 

For access to investment opportunities: 

📧 invest@beyondfarming.com ​
 🌐 https://beyondfarming.com/investors 

 

📡 Stay Connected 

For updates, investment opportunities, and information on Pure Produce partnerships: 

🌐 Website: www.beyondfarming.com​
 🔗 LinkedIn: linkedin.com/company/beyondfarmingbyfm​
 📘 Facebook: facebook.com/beyondfarmingbyfm​
 📸 Instagram: instagram.com/beyondfarmingbyfm​
 📧 Email: mainweb@beyondfarming.com 

 

📩 Contact for Licensing, or Deployment 
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For access to verified data, or Pure Produce licensing and CPC deployment: 

📧 mainweb@beyondfarming.com/get-started  

 

🔐 Verification Note 

All claims made in this report regarding Beyond Farming (BYFM) operations, technology, and 
purity standards are based on internal logs, controlled environment certifications, QA records, 
and peer-reviewed assessments conducted between 2022–2025. 

Full audit trails and environmental sensor logs are available upon request for regulatory or 
institutional due diligence. 

 

⚠️ Forward-Looking Statements Disclaimer 
This paper contains “forward-looking information” within the meaning of applicable Canadian 
securities legislation, including, without limitation, statements regarding the potential economic 
impacts of Controlled Environment Agriculture (CEA), the projected performance of Beyond 
Farming Inc. (“Beyond Farming” or “BYFM”), the anticipated expansion of its operations, future 
revenue, profitability, return on investment, and growth in domestic and global markets. 
Forward-looking information is generally identified by words such as “expect,” “believe,” “plan,” 
“intend,” “estimate,” “may,” “will,” “potential,” “projected,” “target,” “goal,” “opportunity,” or similar 
expressions, and includes statements regarding future events or conditions. 

Forward-looking information is based on the opinions, estimates, and assumptions of 
management as of the date hereof, including but not limited to assumptions regarding: the 
scalability and profitability of CEA facilities, adoption of regulatory frameworks supportive of 
CEA, continued access to financing, demand for contamination-free produce, the successful 
development and application of Beyond Farming’s REP4S framework, and macroeconomic 
conditions supportive of domestic food production. Although management considers these 
assumptions reasonable, they are subject to significant business, economic, competitive, 
political, and social uncertainties and contingencies. 

Actual results may differ materially from those expressed or implied in the forward-looking 
information due to known and unknown risks, uncertainties, and other factors, including but not 
limited to: risks relating to CEA technology and operations; risks related to energy availability 
and cost; the availability of skilled labor; risks associated with regulatory change or delay; risks 
related to financing and access to capital markets; risks associated with supply chains and 
logistics; risks relating to public health, food safety, and contamination; risks associated with 
climate change and environmental events; general economic conditions; and the factors 
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discussed in the risk disclosures of Beyond Farming’s public filings available on SEDAR+ 
(www.sedarplus.ca). 

Readers are cautioned not to place undue reliance on forward-looking information. Beyond 
Farming undertakes no obligation to update or revise any forward-looking information, whether 
as a result of new information, future events, or otherwise, except as required by applicable law. 

Risk Factors 
An investment in Beyond Farming Inc. (“Beyond Farming” or “BYFM”) involves risks. 
Prospective investors should carefully consider the risks described below, in addition to the 
other information contained in this paper and in Beyond Farming’s continuous disclosure filings 
available on SEDAR+ (www.sedarplus.ca). The risks described are not exhaustive. Additional 
risks and uncertainties, including risks not currently known to management or risks that 
management deems immaterial, may also materially and adversely affect Beyond Farming’s 
business, financial condition, and results of operations. 

Technology and Operational Risks 

●​ Technology performance: While Controlled Environment Agriculture (CEA) 
technologies have demonstrated efficiency gains, there is no assurance that Beyond 
Farming’s technologies will perform as anticipated under all conditions or at all scales.​
 

●​ Operational execution: CEA facilities depend on complex integration of software, 
hardware, and energy systems. Any operational failure, crop loss, or system malfunction 
may materially impact profitability.​
 

●​ Energy dependency: CEA facilities require stable and cost-effective access to 
electricity. Volatility in energy costs, supply disruptions, or insufficient renewable 
integration may impact margins.​
 

Market and Competitive Risks 

●​ Adoption rates: While demand for “Pure” produce is growing, there can be no 
assurance that consumers, retailers, or governments will adopt CEA produce at the 
scale projected.​
 

●​ Competition: Other companies and technologies may emerge that reduce Beyond 
Farming’s competitive advantage, including new vertical farming models or alternative 
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protein production systems.​
 

●​ Retail concentration: Large grocery chains hold significant bargaining power. Changes 
in contract terms or loss of a major customer could materially affect revenue.​
 

Financial and Capital Risks 

●​ Financing requirements: Beyond Farming will require significant capital to execute its 
global expansion strategy. There can be no assurance that financing will be available on 
acceptable terms, or at all.​
 

●​ Liquidity and valuation: As a publicly listed company, Beyond Farming’s share price 
may fluctuate significantly due to factors unrelated to company performance, including 
market volatility and investor sentiment toward the agtech sector.​
 

●​ Dependence on facilities: Each Commercial Production Center (CPC) represents a 
major capital project. Delays, cost overruns, or underperformance at any facility could 
materially impact financial results.​
 

Regulatory and Legal Risks 

●​ Regulatory approvals: CEA is an emerging sector. Urban zoning, health and safety 
approvals, and GMP certifications are evolving. Delays or denials in approvals may slow 
expansion.​
 

●​ Food safety regulation: While stricter standards may benefit CEA, regulators may 
impose new compliance burdens that increase costs or delay operations.​
 

●​ Litigation and liability: The food industry is subject to product liability risks. Any 
contamination incident, even if minor, could result in litigation, reputational harm, and 
financial loss.​
 

Environmental and Climate Risks 

●​ Climate-related events: While CEA mitigates many climate risks, extreme weather or 
infrastructure damage (e.g., power grid failures, flooding) could disrupt operations.​
 

●​ Sustainability scrutiny: Investors and regulators increasingly demand transparency on 
carbon footprint, water use, and ESG factors. Failure to meet evolving standards may 
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impact market access or financing.​
 

Human Capital and Execution Risks 

●​ Talent availability: Skilled labor in engineering, agronomy, and data science is 
essential. Competition for talent may increase costs or limit scaling.​
 

●​ Management execution: The success of Beyond Farming depends on its leadership 
team. Loss of key executives or inability to execute strategic plans may materially affect 
results.​
 

International Expansion Risks 

●​ Geopolitical risks: Expansion across North and Central America, the Caribbean, the 
EU, and MENA exposes the company to geopolitical events, currency fluctuations, and 
trade restrictions.​
 

●​ Local market risks: Consumer demand, regulatory frameworks, and infrastructure vary 
widely. Failure to adapt to local conditions could limit success.​
 

#ControlledEnvironmentAgriculture #VerticalFarming #IndoorFarming #UrbanFarming #Agtech 
#FoodTech #ClimateTech #ImpactInvesting #SustainableInvesting #AgriInvestment 
#PrivateEquity #InstitutionalInvesting #FoodSecurity #ResilientSupplyChains #PureProduce 
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