


Feeding The Next 2.3 Billion Peo

*very conservative estimate



World Population Density



Billions % Urban



In 2050 Population Stabilizes At 8.6-8.9 billion*

*
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And if you think they are the only ones having problems…….

Gulf “Dead” zone following flood of 1993.
Its still there.



“Think globally, act locally”
R. Dubos

Sustainability of irrigated agriculture in the San 
Joaquin Valley, California.
.
The sustainability of irrigated agriculture in many arid and semiarid
areas of the world is at risk because of a combination of several
interrelated factors, including lack of fresh water, lack of drainage,
the presence of high water tables, and salinization of soil and 
groundwater resources. Nowhere in the United States are these issues
more apparent than in the San Joaquin Valley of California. A solid
understanding of salinization processes at regional spatial and decadal
time scales is required to evaluate the sustainability of irrigated agriculture.
A hydro-salinity model was developed to integrate subsurface hydrology
with reactive salt transport for a 1,400-km(2) study area in the San Joaquin
Valley. The model was used to reconstruct historical changes in salt storage
by irrigated agriculture over the past 60 years. We show that patterns in
soil and groundwater salinity were caused by spatial variations in soil
hydrology, the change from local groundwater to snowmelt water as the
main irrigation water supply, and by occasional droughts. Gypsum
dissolution was a critical component of the regional salt balance. Although
results show that the total salt input and output were about equal for the
past 20 years, the model also predicts salinization of the deeper aquifers,
thereby questioning the sustainability of irrigated agriculture.

Schoups G, Hopmans JW, Young CA, et al. Proc Natl Acad Sci U S A. 2005 Oct 
25;102:15352-6





Both regional and global climate
would be impacted, since summer
sea ice currently reflects sunlight
out to space, cooling the planet's
surface, and minimally warming
the planet’s atmosphere.

The ice in the Arctic Ocean is melting

Sources of CO2

October 25, 2005



Foley, J. Science Magazine. 2005 Vol. 310: 627-628

The albedo of the 
Earth will change,
increasing atmospheric
warming at twice the 
current rate.



Every human being brought into this world
is entitledentitled to:
2.3 liters of safe drinking water/day
2,000 calories worth of safe food/day
for as long as their genetics will allow!





Hookworms                    740,000,000Hookworms                    740,000,000

AscarisAscaris lumbricoideslumbricoides 1,472,000,0001,472,000,000

TrichurisTrichuris trichiuratrichiura 1,049,000,0001,049,000,000



Geohelminths (hookworm, ascaris, trichuris)

Eliminate feces as an environmental contaminant and you effectively 
control all parasitic diseases acquired by fecal-oral route.

Two approaches, two different outcomes:

United States : 
The birth of the outhouse. This single architectural 
wonder controlled all fecally-transmitted infections:  
viruses, bacteria, protozoa, and helminths.  

Southeast Asia and China: 
Ferment feces before using 
as fertilizer on crops: eliminated hookworm, only. 



Population Growth and Poverty



Mathis Mathis WackernagelWackernagel

William ReesWilliam Rees



The Impact of Food Production on the Ecological Landscape
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Sources Of Pollution

Non-point Sources:
1. Agricultural*
2. Residential

Point Sources:
1. Industrial
2. Residential

*Largest world-wide source - soil erosion, pesticides, fertilizers, herbicides, heavy metals,
animal and human waste, etc.

Sources Of Pollution

Non-point Sources:
1. Agricultural*
2. Residential

Point Sources:
1. Industrial
2. Residential



Estimated Overall Waste from
US Agriculture (1999 figures)

1. Topsoil erosion - 1,500 MMT

2. Undigested and un-recycled feedstuffs - 25 MMT



Problem:Problem:
How to feed the next 2.3 billion peopleHow to feed the next 2.3 billion people

and at the same time and at the same time avoid using up avoid using up 
all the remaining all the remaining natural resourcesnatural resources



A Possible Solution:
The Vertical Farm



Another kind of  vertical farm*

* Again, not exactly what I had in mind.



Vertical Farm (www.verticalfarm.com)

Andrew Kranis



The Living Tower - Pierre Sartoux



Chris Jacobs

Vertical FarmsVertical Farms



http://www.urbanecology.org/

Vibrant, 
successful cities 
are not only 
possible but 
necessary for the 
health of society 
and our planet.
Urban Ecology 
plans and designs 
cities that sustain 
the people, 
natural 
resources, and 
economy 
necessary for 
everyone to 
thrive. 



Some Advantages Of Vertical Farming
• Year-round crop production; 1 indoor acre = 4-6 outdoor acres
• No weather-related crop failures due to droughts, floods, pests 

• Eliminates agricultural runoff
• Returns farmland to nature, restoring ecosystem services
• Greatly reduces the incidence of many infectious diseases
• Converts black and gray water into potable water
• Adds energy back to the grid via methane generation 
• Dramatically reduces fossil fuel use (no tractors, plows, shipping.)
• Converts abandoned urban properties into food production
• Creates sustainable environments for urban centers
• Creates new employment opportunities
• Cannot go to the moon, Mars, or beyond without one
• Reduces the incidence of armed conflict over natural 

resources, such as water and land for agriculture



Some Applications of Urban Agricult

1. Food production
A. Urban
B. Relief programs - e.g., Niger, Ethiopia, Sudan, etc.
C. Military

2. Methane production for generation of electricity
3. Purification of polluted water to drinking water 
4. Air purification using buildings skinned out with titanium oxide-coated glass
5. Soil production through remediation of black water
6. Create fresh water from salt water using genetically engineered plants 
7. Production of pharmaceutically relevant higher plants (e.g., Artemisia sp.)
8. Production of corn/sugar cane/sugar beets for making ethanol
9. Production of decorative plants and “ecological banking” of rare plants
10. Urban nurseries for urban forests - e.g., NYC has 4,000 acres of forest
11. Integrated urban complexes (vertical farms, restaurants, living quarters, parks, etc.)





The Impact Of Agriculture
On Hardwood Forests

Corn, Cotton, SorghumCorn, Cotton, Sorghum1650

1850

1926



Indiana - 36,420 sq mi
15 million acres of farmland

Ohio - 44,828 sq mi
14 million acres of farmland

Iowa - 56,276 sq mi
26 million acres of farmland

Total = 55 million acres 

Carbon sequestration of mature hardwood forest = 1 ton/5 acres

Carbon sequestration = 11 million tons of C/yr

% CO2 removed from atmosphere/yr = 4%





Restoring ecosystem functions
means increasing the biodiversity
of a given area.



One small advantage of improving the biodi

Fast Tracking Drug Development



Results of Medical EcologyResults of Medical Ecology
class project so far:class project so far:
1.1. A single 30 story building one square cityA single 30 story building one square city

block in footprint could easily feed 50,000 people/yr.block in footprint could easily feed 50,000 people/yr.

2.2. That building will require 26 million kW hrs of electricity.That building will require 26 million kW hrs of electricity.

3.3. The same building will generate 56 million kW hrs The same building will generate 56 million kW hrs 
via methane digestion and capture of solar radiation.via methane digestion and capture of solar radiation.

4.4. Over 40 different kinds of vegetables can be grown indoors.Over 40 different kinds of vegetables can be grown indoors.

5.5. Poultry, fish, crustaceans, and mollusks are easy to raisePoultry, fish, crustaceans, and mollusks are easy to raise
indoors.indoors.

6.     Forget beef! Just get over it. Remember BSE and move on!6.     Forget beef! Just get over it. Remember BSE and move on!



How It Could Work
Sustainability through re-cycling.

If the rest of nature can do it, so can we!







Living Machines!



Biodigesters



Methane Digester
No new technology needed



Online Methane Digester





Raw Sewage

Methane Digester

Sludge Dryer

Deurne, Belgium
Pop. 67,773



How to Proceed:

1. G8s - ante up 2 billion/country
2. Each G8 hosts an equal number of LDCs, to include

all LDCs.
3. Each G8 recruits 10 fully funded teams consisting of:

a. Sanitary engineer - G8 + LDC
b. Agronomist - G8 + LDC
c. Microbiologist - G8 + LDC
d. City planner - G8 + LDC
e. Materials science engineer - G8
f. Hydrologist
g. Architects - G8 + LDC
h. Construction engineer
I. Others to be named as the need arises

4. Each team invents vertical farming and shares 
their results at an international annual meeting.

5. At the end of 5 years, the first vertical farm is constructed. 
5. The rest is history in the making, as the G8s give away the vertical farm 

ideas and patents to the LDCs for use in their own countries, 
FREE OF CHARGE!!!!!



Who else could fund this program?

The Rockefeller FoundationThe Rockefeller Foundation
The Ford FoundationThe Ford Foundation
Bill and Melinda Gates FoundationBill and Melinda Gates Foundation
The Pew Charitable TrustThe Pew Charitable Trust
USAIDUSAID
The Geraldine R. Dodge FoundationThe Geraldine R. Dodge Foundation

Ted Turner Ross Perot



1. Johnson & Johnson

2. Merck & Co

3. Novartis

4. Bristol-Myers Squibb Company

5. GlaxoWellcome

6. SmithKline Beecham

7. Roche

8. American Home Products

9. Pfizer

10. Abbott Laboratories

2004 Revenues  Top 10 Drug Companies Logo

46   billion

22.1 billion

31   billion

18    billion

21    billion

15    billion

13   billion

11   billion

?

?



Total - 177.1 billion



At this point, you all must be wondering:

“What has this guy been eating/smoking/injecting?”



Results so far: 

A small pile of
inedible moon rocks!

: New Moon Shots Budget = $24 billion



Total cost to fund vertical farm project = $18 billionTotal cost to fund vertical farm project = $18 billion
Anticipated result: Unlimited food supply for 8.3 billion peopleAnticipated result: Unlimited food supply for 8.3 billion people



So, let me get this straight. Despite all these
wonderful arguments for staying put and trying to solve

the problems of the world, you still want to go in
Outer space?

OK, then,…………….

Yup!



……what what diddid thesethese people eat?people eat?



Before we can go where no man has gone before,Before we can go where no man has gone before,
we will first need to invent vertical farmingwe will first need to invent vertical farming

right here on earth!right here on earth!



Only then can we establish a permanent lunar colony



… or attempt to live on Mars.



Of course, we may not be welcome there!



Look Whose Looking At Us

November 12, 2005 www.verticalfarm.com



The Dawn Of 
A New Beginning

The Dawn Of 
A New Beginning

(perhaps)



So, What’s For Dinner?



Anything You WantAnything You Want



Any Time You Want It



Any place on earthAny place on earth



or in the Universeor in the Universe


	Anything You Want

