Overgrazing the Earth



Overview

Overgrazing the earth S
iPAT F,
Peak everything

— An era of limits
— Era of consequences

Spaceship earth
— A new mission?
— New business models




IPAT

| =P*A*T [1]

where | is environmental impact
P is population

A Is affluence

T is technology

« [1] Proc. Natl. Acad. Sci. USA Vol. 94, pp. 175-179, January 1997

The Sustainable Scale Project - http://www.sustainablescale.org/




Population




Population Growth

* Population growth has
started a process

* Once the developing
world gains income to
purchase technology,

— Consumption
skyrockets

— We would need ‘five
earths’ to meet
demand

Figure 1 United Nations World Population Projections, 1950-2050

Source: World Population Prospects
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Affluence




Population / GDP Growth

Visualizing Economics Visit www.visualizingeconomics.com
Making the invisible Hand Visible  tO view mare examples

° S I nce 1 950 World Income and Population for last 2,000 Years
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Technology

http://www.wildriverreview.com/



Gapminder

Trendalyzer data tool
UN data (160+ nations)
Logistic plots (log-log)
Development statistics
— Indexed against PPP

— Scroll year by year
— Compare countries

http://www.gapminder.org/world/
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Peak Everything

Era of limits PEAK EVERYTHING
Era of consequences

Logistic curves
Population growth
Development

IPAT effects
— energy

RICHARD HEINBERG

http.://www.richardheinberqg.com/




Peak Oil

M. King Hubbert’'s famous 1956 prediction!
— Peak olil production around 2004 - 2010

— After that, more expensive to find / refine
Economies built on oil / gas will struggle

Not the end of oil, the end of easy oil!
— More expensive to find

— Technically challenging

— Environmentally damaging

http://en.wikipedia.orqg/wiki/Peak oil




Oil Production — Reserves

Billions of 20
Barrels
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Figure 1I-1. Net Difference Between Annual World Oil Reserves Additions
and Annual Consumption

Data from ‘The Inevitable Peaking of World Oil Production’, Hirsch, 2005



Peak Oil — 'After the Crash’
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Peak Oil

Peak oil production is
estimated to occur
between 2004 — 2011.

85 — 90 M barrels / day

Extended hydrocarbon
extraction can occur well
into 2025 (if we choose).

Width of ‘plateau’ is 20-25
years (2007-2030), but
tension between demand
and supply is significant.
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Peak Everything: 8 Things We Are Running Out Of And Why




Peak Solil

 The world is losing soil 10
to 20 times faster than it
IS replenishing it.

« Soil productivity is in
decline — and climate
change is affecting soil
ecology and chemistry.

« Agrifuel development has
not been helpful, nor has
poor farming practice,
such as use of fertilizers.

Peak Everything: 8 Things We Are Running Out Of And Why




Peak Food

We are reaching peak
grain production in many
regions across the globe.

Rice, wheat, soy are in
great demand, and corn
to feed cattle (and cars).

Rising affluence drives
consumption of protein.

Aquiculture is still fairly
new, but a good solution
to land farming.

Peak Everything: 8 Things We Are Running Out Of And Why




Peak Water

* In parts of the US,
aquifers are depleted,
and reservoirs are not
refilling. The rate of
water demand is
greater than the filling
rate of dams.

 40% of the world
depends on glaciers
for over 50% of fresh

water
Peak Everything: 8 Things We Are Running Out Of And Why




Peak (natural) Gas

« Natural gas (methane) is
a clean fossil fuel, with
‘heat from hydrogen’.

« There are significant
amounts of methane, but
they aren’t developed.

 Methane is controlled by
nation states (Russia)
and remote: deep under
the sea, and requires
pipelines and liquefying.

Peak Everything: 8 Things We Are Running Out Of And Why




Peak Corn

1 billion tons of corn goes
to feed cattle, and more
cattle (globally) puts
strain on 2 billion tons

5% of corn now ‘diverted’
to feed cars (agrifuels)

Water, soil, and energy
requirements for corn are
not insignificant

Global corn stocks are
decreasing (5% last year)

Peak Everything: 8 Things We Are Running Out Of And Why




Raw Materials
Consumption

Raw materials consumption in the United States
Million tonnes
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http.//maps.qgrida.no/qo/qraphic/raw materials consumption in the united states




Will it Last?
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Ecosystem Services

Water purity
Soil enrichment
Vegetation

Air filtration
Fishing stocks
Forest growth e o AT S SIS,

including: water filtration, groundwater
recharging, stormwater control, air

Pollination P, e ey, o




Understanding Limits

The earth is an ecoSYSTEM

Systems are processes, not things
Higher order, emerging properties

* Ecosystems can have multiple states
— They can be ‘switched’,

— But may not be ‘reversible’

Systems have roles and dependencies
— Every part exists for a reason

Understanding ecosystem dynamics for conservation of biota Journal of Animal Ecology 2006 75 , 64—79



Antarctic Ice Cores

the Story of Vostok
T = -




Vostok Ice Core Data

*A perfect correlation between CO,, temperature, and sea level
‘For every one ppm CO,, sea level rises 1 meter, temp rises .05 C (global)
‘Process takes 100 years to add 1 ppm CO,, and reach thermal equilibrium
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This is not just a correlation, this is a complex and dynamic process, with
multiple inputs. Touching one input affects all other inputs, and increases
in temperature becomes a further feedback and multiplier of these inputs.
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GHGs and Vostok Data

406 JAMES W. KIRCHNER
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Figure 3 Correlations between atmospheric CO;, methane, and temperature over the last 400000
years, from Figure |, compared to current conditions. Current conditions lie far outside the envelope
of the prehistoric data. and far below any extrapolation from them.

James Kirchner Department of Earth and Planetary Science, University of California, Berkeley
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Modeling and preparing the planet and biosphere for climate change



Finding Equilibrium

* We need new
‘business models’

— Extraction
— Production

— Consumption
— Waste

Will not work!
* Biomimicry?

http.//www.sos2006.jp/english/rsbs _summary _e/1-what-is-sustainability.html|



Civilization 2.0

A world in balance

A planet in harmony
Global collaboration
How did we get there?
What do humans do?




Global Challenges

15 Global Challenges

facing humanity
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Collaboration

It’s time that we got serious about working together to build a better world



Spaceship Earth

This is our only ride
No real ‘2" chance’
Ecosystem services
Redefining the
mission —

- 500 year plan?
Sustainable Values




Civilization 2.0

A world in balance

A planet in harmony
Global collaboration
How did we get there?
What do humans do?




Sustainable Core Values

Environment

1. Ecosystem services — Eco-economy and valuing ecosystem services

2. Concept of limits — linear / exponential rates of extraction in a finite world. Peak Everything.

3. IPAT (Gapminder) — impacts from population, affluence (consumption) and technology

4. Waste = food and ‘cradle to cradle’ manufacturing / remanufacturing and recycling

5. Biomimicry — learning from nature — and employing ‘natural’ (biogenic) solutions

6. Diversity — how it works in nature — how it works in society — specialization of skills (economic)

Social

7. Social equity — healthy societies / social systems — foundation of sustainable societies

8. Environmental justice (more complex subset of industry, and social systems, class issues)
9. Cultural sustainability — awareness of cultural identity and cultural values, language, art

10. Personal sustainability — health, personal relationships, foundation for lifelong learning

11. Intergenerational impacts (economics and environmental — debt and resource depletion)
12. Civic engagement (interaction of individual and society) — healthy societies / social systems
13. Ethics (doing what'’s right when no one is looking)

14. Conflict resolution (at all levels — personal / interpersonal / organizational / political)

Economic

15. Sustainable development — building new innovation economies not tied to consumption
16. Built to last — design, build, and maintain for the long haul

17. Collaboration vs. individualism (as an ethic vs. individual wealth)

18. Collaborative value creation (personal, social and economic models) — Wikinomics

19. Value vs. wealth (new economic models and metrics)

20. Social production / Social capital (adding to information, knowledge and culture)
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