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2020 Vision4

Humanity faces a “perfect storm” of ecological 
challenges that are converging and threatening 
societal collapse within the coming decade. 

Foremost among the driving factors are human 
overpopulation and climate disruption. 
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2020 Vision6

Perfect Storm of Ecological and Economic Calamities

Climate Disruption  Human Overpopulation
Peak Oil                    Biodiversity Crisis
Water Depletion        Ocean Acidification
Land-use Change     Ecosystem Toxification
Resource Depletion  Ecological Overshoot
Federal Bankruptcy  Economic Collapse



2020 Vision7

With a global population of more than 7 billion 
and atmospheric concentrations of carbon 
dioxide about 400 parts per million, humans 
have created an unprecedented planetary 
emergency on Earth. 
Every one of our current environmental 
problems is accelerating in severity as our 
population continues to increase toward an 
estimated 10 billion by 2050.



The Big Questions8

Ø When every problem facing humanity, 
from poverty to violent conflict over 
resources, is exacerbated by a ballooning 
human population, why is this 
demographic explosion ignored by 
policymakers and the media?



What’s Your Answer?9

Ø When will we start addressing the most 
important equation impacting the future 
of people, biodiversity, and the planet?

Ø Overpopulation + Overdevelopment =

Overshoot



Too Little, Too Late

Thesis Statement: 

Momentum of  human population growth and 
accelerating pace of  global climate disruption in the 
face of  societal change inertia and political denial 
realities are rapidly foreclosing opportunities for 
humanity to avert ecological disaster and avoid 

collapse of  civilization.

| 

10



Ecomodernists say:
¨ Industrialization has been good for humanity. It has fed billions, 

doubled lifespans, slashed extreme poverty, and, by replacing 
muscle with machinery, made it easier to end slavery, emancipate 
women, and educate children. Any costs in pollution and habitat loss 
have to be weighed against these gifts. As the economist Robert 
Frank has put it, there is an optimal amount of pollution in the 
environment.

¨ Steven Pinker: The trade-off that pits human 
¨ well-being against environmental damage 
¨ can be renegotiated by technology.
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Anthropocene: - malaria not so bad? 
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HIV/AIDS getting better too!
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Anthropocene - maternal mortality down!
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Anthropocene: L. E. is rising!
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Human Overpopulation

Global 
Human 
Population
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World human population is growing at 
rates unprecedented before the 
20th Century.

Continuous growth—population and 
economic—is an anomaly. 

The growth spurt that recent 
generations take to be normal is the 
single-most abnormal period in 
human history. 



Human Overpopulation

Global 
Human 
Population
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2015 Population: 7.3 billion 



Human Overpopulation

Global 
Human 
Population
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Only an idiot would deny that there is a limit 
to how many people our Earth can support.

Question: Is the limit 7, 10,  or 28 billion?

Emerging scientific consensus:
“The human population is now so large that 
the amount of resources needed to sustain it 
exceeds what is available at current 
consumption patterns” 

…Achim Steiner , UNEP Executive  Director



Human Overpopulation

Global 
Human 
Population
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Population momentum represents a long-
term concept rather than an indication of 
current population growth rates. 

Consequently, global population will 
continue to increase because future child-
bearers are already living and maturing.

Homo sapiens is a young species: More than 
26 percent are under age 15, approximately 
the same number are older than age 45. 
Nearly half (46%) are in the reproductive 
years of ages 15 – 44.



Human Overpopulation

Global 
Human 
Population
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Even at today’s slowing growth 
rates (currently 100 persons every 
minute; 145,000 per day), world 
population may exceed 12 billion 
people by 2100 because of 
population momentum.

This number terrifies ecologists, 
who warn that the 7 billion of us is 
already stretching the world 
beyond its breaking point. 



How many people can live on Earth?

Earth’s

Carrying

Capacity 

¨ Assumptions: Diet = 2,000 plant kilocalories/day

¨ Agriculture: 2 billion hectares under cultivation

¨ Production: 1.5 million kilocalories/hectare

¨ Yield: 3.0 million billion kilocalories

¨ Biocapacity: 0.73 million kilocalories/year/person

¨ Population: 4,110,000,000 people
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Answer: Earth is already overpopulated by 3.2 
billion people!

In 2009, FAO estimated a global population of 
more than 1 billion undernourished people 
and numbers are increasing rapidly.

Today, at least 2 billion are hungry.

What are the implications of the number: 
4,110,000,000?

22

How many people can live on Earth?



Several studies have confirmed that 
a sustainable human population 
would be less than 2 billion for the 
world (Pimentel et al., 1994); a 
population far below the current 7.3 
billion now inhabiting Earth.

What are the implications of the number: 
4,110,000,000?23

How many people can live on Earth?



Humans share Earth with over 10 million other species, so 
we can’t use entire bio-capacity exclusively for human 
consumption. 

What are the implications of the number: 
4,110,000,000?24

How many people can live on Earth?



Ø Create a “Green Revolution” by using artificial 
fertilizers to increase crop yields?

Ø Consume fossil fuels to drill, mine, manufacture, 
produce, and transport fertilizers (N, P, K)?

Ø Reduce global biocapacity and natural capital?

How can we sustain > 7 billion people?25



Ø Nitrogen fertilizers will no longer be 
available

Ø Crop yields will drop to support only 
4 billion people

Ø Mass starvation of hundreds of 
millions of people

What happens when fossil fuels become too expensive, 
scarce, or unavailable?26



Human Overpopulation

Global 
Human 
Population
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According to Ehrlich and Ehrlich 
(2013), the most serious threat to 
global sustainability in the next few 
decades will be difficulty avoiding 
large-scale famines.
The optimism of many analysts 
concerning our ability to feed 
additional billions of people is quite 
disturbing, given that millions 
annually die of malnutrition already. 



Proceedings of the Royal Society 2013
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Human Overpopulation

Global 
Human 
Population
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Global food security is a major 
concern as the world tries to feed  
a growing population on a 
dwindling resource base in an era 
of increased volatility.  World Economic Forum 

Report 2013.
Managing to feed too many people 
doesn’t mitigate the population problem. 



Human Overpopulation

Global 
Ecological 
Footprint
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Global Ecological Footprint

Source: Global Footprint Network 2010



Biodiversity Loss & Eco-Footprint

Serious

Stuff..!!
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Climate Disruption

Global 
Warming 
as Big 
Hoax
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Climate Disruption

Recent 
Proof of 
Global 
Warming 
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Climate Disruption

PLANET 
EARTH      IS 
WARMING

Source: NOAA/NCDC
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Climate Disruption

CARBON DIOXIDE 
INCREASING

GLOBAL 
TEMPERATURES 
RISING

Source: NOAA/NCDC 
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Climate Disruption

HUMANS 
ARE 
EMITTING 
MORE 
THAN 
JUST CO2

Source: NOAANCDC
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The National Academy of Science and 
Intergovernmental Panel on Climate Change

Overwhelming scientific consensus 
past climate change is undeniable and 

future climate change is inevitable.            

Climate Disruption37



Climate Disruption

FUTURE 
CLIMATE  
MODEL 
PROJECT
IONS

Source: NOAA/NCDC
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Can We Hold it to only 2ºC ?

CARBON 
DIOXIDE 
INTENSITY

VS

GLOBAL 
TEMPERATURE 
PROJECTIONS

Source: NOAA/NCDC 

39



Science reveals a 40-year time lag between 
global emissions and climate impacts.

Hence, we haven’t even begun to experience 
the worst effects of our emissions.

Climate Disruption40



Recently, the UN Environment Program predicted up to a 

5 degree C increase in global temperature by 2050.

This is shocking information, because a 3.5 degrees C increase 

would render the planet uninhabitable for humans due to 
collapsing  ocean food chains and 

limiting terrestrial vegetation severely affecting our 

ability to feed ourselves. 

Climate Disruption41



Humans have never lived with temperatures 

3.5 degrees C greater than historical levels.

Ecocide wrought by “industrial civilization” coming from 
anthropogenic climate disruption and the myriad other 
methods of polluting the planet may be causing our own 
extinction.

Climate Disruption42



The Upshot

WELCOME TO 
THE 
ANTHROPOCENE

¨ Humanity is profoundly altering the 
planet and has become the 
dominant agent of  global 
environmental change. 

¨ Humanity is surpassing natural 
processes in creating ecological 
changes that will endure far into the 
future.

¨ Cousteau: “We HAVE a choice!”
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The Upshot

NASA-
FUNDED 
STUDY

2014

¨ Global industrial civilization faces 
collapse in the coming decades due to 
unsustainable resource exploitation 
related to human overpopulation 
and climate disruption.

¨ These factors are converging with the 
result of stretching natural resources and 
straining ecological carrying capacity.
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The Upshot

NASA-
FUNDED 
STUDY

¨ Will technology resolve these challenges?

¨ Technological change may raise the 
efficiency of resource use, but it also 
tends to raise both the per capita resource 
consumption and the scale of resource 
extraction.

¨ Increases in human consumption more 
than compensate for increases in 
efficiency.
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The Upshot

NASA-
FUNDED 
STUDY

¨ Policy and structural changes could 
help avoid collapse and advance 
society toward a more stable 
civilization.

¨ Unfortunately, Elites and their 
supporters, who oppose these 
changes, advocate “business as usual”
resulting in doing nothing.
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The Upshot

NASA-
FUNDED 
STUDY

¨ The reality is that “business as usual”
cannot be sustained.

¨ Policy and structural changes are 
required immediately.

¨ In view of the current political 
stalemate, there is little likelihood that 
these changes will come in time to 
avert collapse. 
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The Upshot

Bulletin of 
the Atomic 
Scientists

January 2017

Ø 2016 was hottest year on record 
continuing the trend: 14 of 15 warmest 
years ever since 2000.

Ø Tipping  point of ice loss in western 
Antarctica has been reached, meaning 
that melting is now unstoppable.

Ø Climate changes will harm millions of 
people and threatens many vital 
ecological systems.
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The Upshot

The 
Stark 
Reality

¨ The economy and jobs trump curtailing 
use of fossil fuels in current government 
policy.

¨ Geopolitical economic inequities persist, 
so poorer countries will not abandon 
efforts to relieve their current poverty.

¨ This outlook dims political appeal for 
cutting emissions, even among the richer 
nations that emit the most carbon.
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The Upshot

The 
Stark 
Reality

¨ Many advocate that the only real hope 
of disarming these conflicts is new 
technology, but no magical “silver 
bullet” fix has emerged. REALLY?

¨ And, technological leaps have yet to 
solve anything without causing other 
unforeseen problems. All energy 
sources have some problems.
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The Upshot

The 
Stark 
Reality

¨ Solar and wind power are increasing 
but still represent a tiny share (< 1%) 
of global energy.

¨ Nuclear energy bugaboos persist..???

¨ Hydrogen is not a fuel.

¨ Carbon capture and storage is not 
commercially viable and represents 
another “too little, too late”  palliative.
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Remember E = MC2 ?

The Energy 
Density (in 
Tonnes per 
Terrawatt
hour) shows 
nuclear to be 
more 
competitive 
with so-called 
renewables 
than we 
thought.
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The Outlook

Prospects 
for the 
future
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Predicting the future is difficult, because we 
are uncertain about what humans are going 
to do.

Emissions now amount to 36 billion tons of 
carbon dioxide per year, or about 5 tons per 
capita for the world’s population.

EIA (Energy Information Administration) 
projects global emissions of green house 
gases will rise ~50% from 2010 to 2040.



The Outlook

Prospects 
for the 
future
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Tipping point: When global climate changes 
from one stable state to another irreversible 
stable state.

NASA scientist James Hansen stated that this 
tipping point was reached in April 2008, 
when CO2 was only 385 ppm. 

We will not know when the tipping point is 
reached until after it happens.



The Outlook

Prospects 
for the 
future
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“If humanity wishes to preserve a planet 
similar to that on which civilization developed 
and to which life on Earth is adapted, 
paleoclimate evidence and ongoing climate 
change suggest that CO2 will need to be 
reduced from current levels (400 ppm) to at 
most 350 ppm.”   James Hansen, NASA Scientist

Note: Climate scientists agree 350 ppm is the “safe” 
level of CO2; 450 is considered “dangerous”.



The Outlook – starting with 2013
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What if Nuclear Replaced Fossils?

EIA 
projections 
to 2040
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The Outlook

Prospects 
for the 
future
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Only Nuclear power has the energy-density 
and reliability to replace the 3 fossils; if  we 
fail to use it, our “goose” is cooked…

If emissions stopped altogether, it would take 
many thousands of years for atmospheric C02
levels to return to “pre-industrial” levels.

The amount  and rate of further warming will 
depend almost entirely on how much more C02
humankind emits.



The Outlook
Barriers to 
rational 
behavior in 
the face of a 
planetary 
emergency
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Kim Cobb Refuses to Discuss It

Recent 

Climate 

Summit 

In Madison
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Kim Cobb Loves Her 4 Kids!

Kim’s

Last 

Slide
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The Outlook

Prospects 
for the 
future

62

Human overpopulation and climatic 
disruption are not disparate problems to be 
addressed with separate solutions, but part 
of a larger complex of interrelated 
environmental and economic issues, all 
demanding simultaneous systemic solutions.

These ecological problems are getting 
continually worse … driven by increasing 
human population & excessive consumption. 



The Outlook

Prospects 
for the 
future

63

¨ We have put ourselves at a crossroads, 
which offer two paths with dire 
consequences. 

¨ If we continue to burn fossil fuels, we face 
imminent ecological collapse.

¨ If we cease burning fossil fuels, the 
industrial economy will collapse.



The Outlook

Prospects 
for the 
future
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Our choice: Our money or our life.

Bottom line: Industrial age “leaders”  

have chosen not 

Path #1 (ecological collapse) and not 

Path #2 (economic collapse), but

BOTH OF THE ABOVE.



The Outlook

Long Term 
Federal 
Budget 
Simulations 
2013 Fiscal 
Outcomes
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U.S. Government Bankruptcy



The Outlook

Long Term 
Federal 
Budget 
Simulations 
2013 Fiscal 
Outcomes
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q The challenge is to reorder our fiscal priorities 
to address emerging environmental problems.

q Closing the “fiscal gap” will require increasing 
taxes , spending reductions, or more likely, 
some combination of  the two.

q The long-term fiscal challenge will not be easy 
and will require difficult choices, sooner than 
later.



The Outlook

Prospects 
for the 
future

67

¨ Will global population reach between 9 and 10 
billion as expected by 2050?

¨ The world will need to produce 70% more food by 
2050 to feed a projected extra 2.5 billion people.

¨ Growing populations, falling energy reserves, and 
food shortages may create a "perfect storm" 
because the world would require 50% more energy, 
food and water by 2030.

¨ Some observers now think world population will 
decline to about 2 billion around 2050. 



The Outlook

Prospects 
for the 
future

68

¨ Two billion was the world population when 
we had no artificial fertilizers but used fossil 
fuel.

¨ Two billion was the population of the Earth 
in 1930 when the Haber-Bosch process was 
being developed.

¨ Who were Haber & Bosch, you ask?



Haber-Bosch Process

¨ Under high temperature & pressure, 
hydrogen and nitrogen are combined to 
produce ammonia. A century after its 
invention, the process still produces 
500+ million tons of artificial fertilizer 
per year. As of 2015, it sustains nearly 
1 out of 2; our dependence will only 
increase as the global count moves to 
ten billion people or so.
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The Outlook
Prospects 
for the 
future

70

Human population will continue to 
increase toward 10 billion until a 
massive die-off occurs related to civil 
unrest, international conflict, and 
starvation due to climate induced  
calamities, food and water shortages, 
and the ensuing societal chaos and 
collapse .



The Outlook
Prospects 
for the 
future

71

Global warming will continue unabated 
as atmospheric carbon dioxide 
concentrations reach an irreversible 
climatic tipping point between 420-450 
ppm.



The Outlook

Prospects 
for the 
future
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By doing too little, too late, 
future prospects appear to be 

dire for our children and 
grandchildren.



The Logic of our Inaction?

Without 
consensus 
we 
GAMBLE 
with our 
planet?
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The Outlook

Further 
Motivation 
for Sceptics 
and Deniers
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TOO LITTLE, TOO LATE
REALLY???

Let’s ask E. O. Wilson…à



Let’s Ask Another Ecologist..!

2016
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What is Half-Earth?

¨ We needn’t divide the planet into two hemispheric halves, 
nor change ownership of the pieces.

¨ HALF should be set aside into large reserves for NATURE, 
that is, for the millions of other species still alive.

¨ The ecological footprint (land used for habitation, water, 
food production & delivery, transportation, governance) 
can be defined and reserved for each species.

¨ Population growth has already begun to decelerate.
¨ Consumption will resolve as our footprints evolve.  
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Threading the Bottleneck

¨ Competition raises the average quality of life:
¨ Examples include teleconferencing, online purchase 

and trade, e-book libraries, Internet access, indoor 
vertical gardens with LED lighting, and genetically 
engineered crops and microorganisms.

¨ Ed suggests 1,000 small, unobtrusive, hi-res cameras 
to broadcast live (24/7) from sites within the reserves.

¨ People could visit them physically or travel virtually 
from their homes, schools or lecture halls.
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Threading the Bottleneck

¨ For humanity to flourish rather than merely survive 
requires moving from current economic measures to 
fully valuing natural capital.

¨ Growth should be more intensive and less extensive.
¨ New instruments will allow us to achieve more with 

less per capita consumption of materials & energy. 
¨ With innovation & effort we’ll find a way to steer 

through the C.C. crisis without having to resort to 
dangerous geoengineering programs in discussion.
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Threading the Bottleneck

¨ The spearhead of economic evolution and biodiversity 
will link biology, nanotechnology and robotics.

¨ Examples include: artificial life (Mycoplasma & yeast) 
and artificial intelligence.

¨ Secure jobs: recreational therapists, athletic trainers, 
dentists, clergy, chemical engineers and fire-fighters.

¨ Less secure jobs: secretaries and accountants.
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Which Ecologist is Correct?

¨ Trauger seems to be pretty discouraged, but 
Wilson, like others, believes that technology will 
save the day.

¨ Admission: I’ve made Trauger look better than 
Wilson by inserting some questions about nuclear 
energy as a last-ditch saving grace.

¨ Is there a pathway that could incorporate some of 
the best aspects of both views?
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Steven Pinker thinks so!
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Mark Lynas Gives A Challenge
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