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Capitalism, GDP/growth based economics vs. “Herman Daly” economics (no-

growth/steady-state)

Solutions? Paradigm shift? From we can’t/too expensive to WE CAN

There is promise, but at what cost? (One might be surprised).

* Energy

e Mitigation — Agricultural revolution/biofuels: Biochar for Carbon Dioxide Removal
(CDR)



The economics/the solutions?
continued

e What NREL is doing: Efficiency, Solar, wind, other
8. Other strategies:
e CCL- carbon fee/dividend
e (Capand trade?
9. Gloom and Doom? NO! IT’S A CHALLENGE, and humanity has always been challenged
and we are an adaptable species that has met the challenge over and over again!
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Departure of Temperature From Average (°C)

Global Temperature Change From 20,000 B.C. to 2012 A.D.
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Ice Age Ends

IPCC Prediction /
for the year 2100

Observations

as of 2012 ——

Ice and Sediment Cores From Shakun er al. (2012, Nature)
— Sediment Cores From Marcott ef al. (2013, Science)

—— Ohbservations From 1880 - 2012
—— Prediction up to the Year 2100 by the IPCC A1B Scenario
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USDA Plant Hardiness Zone Maps

2012

Springisspringing forward: Spring events, like bird and butterfly migrations, flower
blooming times, and frog mating, have been advancing by about three days per decade over the
past 30 years.

SOUICE: Jeong et al., 2011, “Phenology shifts at start vs. end of growing season in temperate vegetation over the Northern Hemisphere for
the period 1982-2008"
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U.S. Temperature Change, 1900 - 2011
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the last time inferred temperatures
will have been this high —once

equilibrium is reached, will have been
3-5 million years ago or more ' ! 41K ! 100K s oo
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When CO, levels get below ~400-600 ppm Orbital parameters
become more important than CO,



Global Deep Ocean Temperature
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The Debate Should Not Be About Whether
Climate Change Is Happening...

http://media.hhmi.org/hl/12Lect4.html
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e IPCC AR5 WG2: http://www.ipcc.ch/report/ar5/wg2/#.UuAsbxDn9hE




e https://en.wikipedia.org/wiki/Bj%C3%B8rn Lomborg

e http://www.desmogblog.com/bjorn-lomborg

* Which leads to whether or not we need a paradigm shift (item 3)






Economics
e of doing nothing (solely adapting) vs. the economics of mitigation

e Actual will likely be a combination
2. Capitalism, GDP/growth based economics vs. “Herman Daly” economics (no-

growth/steady-state)
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Figure I.1. Income inequality in the United States, 1910-2010
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Courtesy of Gary Wyngarden: Capitalism vs. the Planet



Source: Census Bureau
Data from 1967-2013

Real (Inflation-Adjusted) Mean Household Income dshort.com

By Quintile and Top 5%

Household

2013 Mean
Income

Top 5%

$322,343

Top Quintile

$185,206

2nd Quintile

583,519

Middle Quintile

$52,322

4th Quintile

$30,509

Bottom Quintile

511,651

Source: Census Bureau
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Courtesy of Gary Wyngarden: Capitalism vs. the Planet



CEOs have fared far better than the average worker for the last several decades
(EO-t0-worker compensation ratio, 1965—2012
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Courtesy of Gary Wyngarden: Capitalism vs. the Planet



e Biocapacity can then be compared with humanity’s demand on
nature: our Ecological Footprint. The Ecological Footprint represents

the productive area required to provide the renewable resources
humanity is using and to absorb its waste.



Overshoot is a vastly underestimated threat to human well-being and

the health of the planet, and one that is not adequately addressed.












http://media.hhmi.org/hl/12Lect4.html






1. Economics
e of doing nothing (solely adapting) vs. the economics of mitigation

e Actual will likely be a combination

3. Solutions? Paradigm shift? From we can’t/too expensive to WE CAN



 If we are so concerned about leaving a national debt to our children and
grandchildren, shouldn’t we put the costs of climate change as part of that equation?

e For those that don’t accept climate change maybe it would be a good thing to limit
CO2 into the atmosphere anyway, especially at the rates we are putting it into the
atmosphere — BECAUSE OF OCEAN ACIDIFICATION issues and the law of unintended

consequences!



1. Economics
e of doing nothing (solely adapting) vs. the economics of mitigation

e Actual will likely be a combination

4. There is promise, but at what cost? (One might be surprised).

* Energy
e Mitigation — Agricultural revolution/biofuels: Biochar for Carbon Dioxide Removal

(CDR)



Hawaii becomes First State to Mandate 100% Renewable Energy.

See NREL slides for more details: http://denverclimatestudygroup.com/wp-
content/uploads/2015/04/0OSHER-10.14.15.pdf




Can be deployed on 15-25 year time
scale
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LOMPACT &
FLISION

http://aviationweek.com/fusion- 'S CLOSER THAN YOU THINK £
Od CaSt It's no secret that our Skunk Worlk,?.@ tee:m often

finds itself on the cutting edge of technology. As
they work to develop a source of infinite energy,
our engineers are looking to the biggest natural
fusion reactor for inspiration — the sun. By
containing the power of the sun in a small
magnetic bottle, we are on the fast track to
developing nuclear fusion reactors to serve the
world’s ever-growing energy needs.

Lockheed Martin: Compact Fusion Research & Development












