
GREEN REVOLUTION 1.0
According to the movie Food Inc.  a reveal-
ing documentary about how our food is 
now grown, “the way we eat has changed 
more in the last 50 years than in the last 
10,000 [years].” These changes were the 
direct result of the Green Revolution.

Beginning in Mexico in the 1940s, the 
goal of the Green Revolution was to re-
duce poverty by spreading U.S. mass ag-
riculture economies of scale through the 
industrialization of food production. By 
the 1960s, Mexico had been transformed 
from importing nearly half of its wheat 
into a net exporter of the grain. New ag-
ricultural methods increased global grain 
production 164% in just three decades, 
according to Norman Myers, author of 
The Next Green Revolution : Its Envi -
ronmental Underpinnings. These meth-

ods quickly spread around the globe.  
However, the world’s population con-

tinues to climb. See Figure 2. Global 
population went parabolic in the 20th 
century as the world population hit 6 
billion in 1999. According to estimates, 
population is projected to grow 50% by 
2050 to 9 billion, which will require a 
70% increase in food production and 
additional farmland equaling an area 
the size of Brazil, according to the UN’s 
Food and Agriculture Organization.

THE DARK SIDE
But the Green Revolution had a dark 
side. First and foremost, every aspect 
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of traditional crop production from 
tilling and harvesting to the dramatic 
rise in fertilizers and pesticides greatly 
increased our reliance on petroleum. 
University of Colorado professor Albert 
Bartlett summed it up succinctly in 1978. 
“Modern agriculture is the use of land 
to convert petroleum into food.”  This is 
a huge problem since the U.S. must now 
import more than 70 percent of its oil. 

Second, production increases were ac-
complished by a major shift away from 
growing many crops to very few in the 
trend toward monocultures. According to 
the UN’s Food and Agriculture Organi-
zation, 75% of crop varieties have disap-
peared since 1900 with 90% of calories 
consumed today coming from just 20 crop 

species. Four crops – rice, corn, wheat and 
potatoes provide half of the calories now 
consumed around the globe. 

INDUSTRIAL AGRICULTURE
In three decades, farming methods that 
had evolved over centuries from grow-
ing diverse disease temperature-resistant 
plants using crop rotation on smaller, 
family-run farms gave way to few crops 
grown on large industrial agricultural 
complexes relying heavily on fertilizers 
and pesticides. The chemicals that mod-
ern farming has become so dependent on 
kill the essential microorganisms neces-
sary for breaking down essential min-
erals in the soil absorbed by plants and 
required in the human diet.  

This chart from the Food and Agriculture Organization reveals the composite of 55 food raw materials tracked by the index 
between 1990 and year-end 2010. 

FIGURE 1: FAO Real Food Price Composite
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16% of children were obese and a total of 
81 million Americans either had diabetes 
or were pre-diabetic  by 2007. 

According to a report by the United 
Health Group, of the 57 million pre-dia-
betics, “about 85% of them are unaware of 
their condition.” In 2009, 33 states report-
ed obesity rates of 25% of the population 
or better. These are just two of a long list 
of health challenges we now face, thanks 
to our modern diets. 

 
COMING CLEAN 
Clearly, something must change in or-
der to address these challenges. In an 
effort to meet our growing need for 
safe, healthy and affordable food grown 

IMPACT OF IRRIGATION
A reliance on irrigation has led to in-
creased erosion and water pollution. 
Now foods must be transported over 
increasingly greater distances, further 
contributing to CO2 and other toxic gas 
emissions. Intensive land use and ir-
rigation has contributed to the leaching 
and depletion of essential minerals and 
natural soil nutrients.

HEALTH IMPACT
Perhaps the darkest side of all has been 
the way modern processed foods and 
greater reliance on meat, dairy and sugar 
in our diets has impacted our health. More 
than one-third of American adults and 

FIGURE 2: World Population
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closer to markets, there is a new Green 
Revolution afoot —the Clean Green 
Revolution. How does it work? 

It is taking the process of growing pro-
duce inside. 

THE UPSIDE
One of the biggest benefits of the emerg-
ing Clean Green Revolution is the poten -
tial to dramatically increase yields. 

New technologies combined with 
the ability to grow year-round make it 
possible to grow 20 to 50 times more 
fruits and vegetables than a compara -
ble-sized farm �eld.  

Not only can plant nutrients be con -
trolled carefully, pollution can be re -
duced greatly or eliminated, according 
to Stuart Brazier, president of Ren-
ergy Foods, Canada Inc., a company 
that specializes in building and op -
erating aeroponic fruit and vegetable 
biodomes. 

THE BENEFITS
Since soil is not needed, and weather is 
less important in hydroponic and aero -
ponic operations, they can be located 
in urban areas close to consumers on 
less-expensive land previously used 
for manufacturing or industry  — called 
brown land. Renergy’s biodomes also 
allow for the capture of carbon diox -
ide, which enhances plant growth and 
therefore produces valuable carbon 
credits, according to Brazier.   
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cost-effective if they were able to uti-
lize natural light. Electric lighting is too 
expensive. This concept would not be 
effective in structures more than two or 
three stories high. 

One concept featured was the single-
story VerticCrop hydroponic system 
developed by Valcent Products Inc. 
Valcent is operating a 1,000-square-
foot prototype facility at Paignton 
Zoo in Devon, England. The growing 
system looks like a large lazy-susan 
shelving system consisting of a number 
of hydroponic growing trays stacked 
vertically that move on rails to capture 
even amounts of sunlight. According to 
Valcent’s Dan Caiger-Smith, the facil-
ity should be able to produce 500,000 
heads of lettuce per year and up to 20 
times more produce than a similar-
sized area required using traditional 
field-growth methods. 

BRIGHTFARMS SYSTEMS
Also featured in the Economist article, 
Brightfarms Systems is a designer of 
hydroponic rooftop natural-light green-

DOUBLE EDGED SWORD
This new agricultural revolution is new 
and is a double-edged sword. Like all 
new industries, numerous players will 
be competing, and many won’t survive. 
However, the rewards for those that do 
survive make it all worthwhile. Win-
ners that do prevail potentially could 
make their founders and investors very 
wealthy indeed.  

COMPANIES TO WATCH
Here are three companies, each with a 
unique approach to growing produce in 
urban areas, to provide healthy food while 
reducing petroleum demand as well as 
the need to transport produce over long 
distances. The first company trades on 
the over-the-counter bulletin board. The 
other two are currently private.

VALCENT PRODUCTS INC. 
A December 2010 Economist article 
titled Vertical Farming – Does It Stack 
Up?, discussed vertical farming (high-
rise greenhouses in urban areas) and 
concluded that such operations would be 

Source: www.renergyfoods.com

Architectural rendering of the two-story, 
10,000-square-foot Renergy Biodome. 
Plants will be aeroponically grown in verti-
cal cabinets on the upper floor. This allows 
the maximum densities in the minimum 
area. It ensures all plants receive the opti-
mal amount of light, thanks to their diffuse 
plasma lighting system.
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plant growth per area versus traditional 
field farms.  

Another difference is that Renergy’s 
biodomes will be made from nonpetro-
leum plastic ETFE (ethylene tetrafluo-
roethylene), which has high corrosion 
resistance, tensile strength and is highly 
elastic over a wide temperature range. 
Its similar to the material used to build 
the Eden Project in the UK. Supported 
by steel or aluminum supports, biodomes 
are also more cost-effective and faster to 
build than standard greenhouse or ware-
house construction, according to Brazier.  

BOTTOM LINE
Like any new industry, the Clean Green 
Revolution has a long way to go before it 
will be able to provide a significant per-
centage of fresh produce to market. 

However, there is a rising demand for 
nutritious and affordable food that de-
creases our dependence on petroleum. 
With the rising concern about the fail-
ures of the Green Revolution 1.0 meth-
ods and environment issues, it is an 
industry whose time has come. It is up to 
us as, proactive investors and traders, to 
search for new companies that will meet 
this demand most successfully.

Matt Blackman is a full-time technical and financial 
writer and trader. 

houses “designed to grow premium-
grade vegetables and fruit in the heart of 
your community” 365 days a year, ac-
cording to its website. 

The company, which recently merged 
with Better Food Solutions, lists three 
completed projects on its website: the 
Manhattan School for Children in 
New York City, a Whole Foods Markets 
greenhouse in Millburn, N.J., and The 
Science Barge located in the harbor in 
midtown Manhattan scheduled to open 
this year. 

RENERGY FOODS INC. 
Unlike the two technologies discussed 
above, Renergy Foods, Canada Inc. is 
a development stage company that will 
build and operate biodomes to house 
vertical growing tables using state-
of-the art efficient lighting systems to 
enhance natural light.

Produce is grown aeroponically and 
nourished by a set of rotating nozzles to 
spray the roots with a mixture of water 
and nutrients. 

According to Brazier of Renergy 
Foods, the system of vertical grow-
ing cabinets allows much higher plant 
densities, thanks to the combination of 
natural lighting and an energy-efficient 
light system. 

The big upside is the higher growth 
rates, due to longer hours of light and 
virtual elimination of weather interfer-
ence. It allows more than 40 times the 
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