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1. The climate crisis reinvented (3.28.2016)
Klein, chapters 1 & 2 | Optional: Dove & Kammen, chapter 1

2. Our mistrust of the future makesit hard to give up the past (4.4.16)
Klein, chapters 3 | Optional: Dove & Kammen, chapter 5

3. We don’t tenure Mother Teresa (4.11.2016)
Klein, chapter 9 | Optional: Dove & Kammen, chapter 2

4. What are the barriers to action? (4.18.2016)
Klein, chapter6-8 |

5. A new economics of the planet (4.25.2016)
Klein, chapter 4 | Optional: Dove & Kammen, chapter 3; Klein 12

6. Pasteur’sQuadrant (5.2.2016)
Klein, chapter 7,11 | Optional: Dove & Kammen, chapter 4

Resources:

Website: http://rael.berkeley.edu

Twitter: @dan_kammen

Homework #1: Due in class for L#3

List one item raised by Klein

in Chapters 1 —3 where you:

a) want more information

b) have a strong factual agreement or disagreement

c) have a strong visceral agreement or disagreement

(b) is optional

Some Klein Questions:

” Nature speaksand mankind does not listen” (V. Hugo)
Chapter 1: The Right is Right

What explainsthe refusalto accept the science and current entitlement and economic success|
Climate science has not alwaysbeen politically driven. What changed?

“Coddling climate denies does not work” Jon Foley. Why?

Chapter 2: Hot Money

Economic growth = emissions? Canit really be that simple?

Chapter 3: Public and Paid For
The German energy transition, “Energiewende”: shrewd or costly?

What institutions workto enableasocial transformation? Which do not?

The Cascade of Commitment:
IPCC Science, CA and US targets
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Emerging economies continue
to driveglobal energy demand

Growthin primary energy demand

© 4500 =
<]
£ 4000 1 China
3500 4 M India
3000 o Other developing Asia
2500 4 Russia
2000 = Middle East
M Rest of world
1500 4
OECD
1000 4
5001 )‘4
o T T T T 3

2010 2015 2020 2025 2030 2035

Globalenergy demand increases by one-third from 2010 to 2035,
with China & India accounting for 50% of the growth
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WORLD OIL CONSUMPTION, 2009 (Millions of barrels per day)
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DRILL OUR WAY OUT OF THIS? Projected U.S.
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WHO HAS THE “CHEAP” (TO PRODUCE)EASY (TO EXTRACT) READILY ACCESSIBLE OIL..
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..With one little gasoline tax, we can make ourselves more economically and
strategically secure, help sell more Chevy Voltsand free ourselvesto openly
push for democratic valuesin the Middle East without worrying anymore tha
it will harm our oil interests.

Yes, it will mean higher gas prices, but pricesare going up anyway, folks. Let’d
capture some it for ourselves. (Tom Friedman, NYT, Feb 23,2011)

U.S. consumes= 150 billion gallons/yr.... at10¢/galraise $15B /yr
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The Cinderella options

A study of modernized renewable energy
technologies
Part 1-A technical assessment

M.J. Grubb

This paper exanines the status of and prospects  obiections are raised increasingly as the major con-
for renewable energy technologies. It is argued  straint.
Uhat the prospecis for obtaining large-scale sup-  There are two main atitudes towards the pros-
plies are good, especially in the industrialized pects for and importance of non-hydro renewable
countries, and thal sufficient evidence exiss for  energy. One, widely expressed throughout the en-
Uhem 10 be taken much more seriously in the  vironmental community, is that in the long run
energy policy process. Reasons for their low  renewable encrgy will sav us allfrom the unsustain-
Status include inadequate data and a scepricism  able consequences of relying upon fossl fucls and
born of past disappointments. However,  fai-  nuclear power. The Brundtland Commission echoe:
lure 10 transfer existing knowledge 10 the policy  this in stating that rencwable energy ‘should form
umurity and well documented insitutional  the foundation of the gobal energy sructure during
and psychological processes are probably more  the 21st Century"
important. A major change of atitudes is re-  other common atitude is tha inthe short to
quired and is in the long run ineviable, butthe  medium tim horizon rlevant o the

Renewable energy is an enigma.
Everyone is in favor of it, but few take it seriously.
- Michael Grubb (1990)




A study of modernized renewable energy
technologies
Part 1-A technical assessment

M.J. Grubb
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They were quietly removed by the Reagan

administration during a roof resurfacing in
1986

In 1986 the Reagan ad 1 quietly di led the White House solar
panel installation while resurfacing the roof.

"Hey! That system is working. Why don't you keep it?" recalls mechanical
engineer Fred Morse, now of Abengoa Solar, who helped install the original
solar panels as director of the solar energy program during the Carter years
and then watched as they were dismantled during his tenure in the same job
under Reagan.

He then said, "Hey! This whole [renewable] R&D program is working, why
don't you keep it.”

We will return to this key issue at the end of the course

The Terrestrial Solar Resource
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A political, not just a technological lightning rod
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Solar Resource is VAST!

Solar Energy Resource Base
1.5x10'® kWh/year
1.7x10° Waw

Solar constant: 1368 W/m?
Surface, 30 — 50% less

Solar constant: 1 kW/m?
x 0 — 8 hours/day, or

An average of

Solar Resource on
Earth’ sSurface
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Wind Energy Human Energy Use
Resource Base (mid- to late-century)
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72 TWave 50 TWave




4/10/16

The World’s Largest Solar Thermal Power Plant
(Parabolic Trough)

Solar Energy Generating System (SEGS)

310 MW
San Bernadino County, CA

The World’s Largest Solar Thermal Power Plant (

Ivanpah Solar Thermal Project
370Mw
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If the generated electricity is valued
at the current residential rate of
ct/kw hr, the solar energy would repre-
sent o potental tolal yearly return of
$200. the system described the
posk power capbility of the rotary
equipment would have to be 11 kw.
The costs of the rotary equipment, as-
suming that an inexpensive induction
motor design s usd for the aternator,
would probably be less than $1000. At
the present state of technical duvcloy
ment the cost of a large-area semicon-
ductor converter would be prohibited.
For instance, the fabrication of a 100
m? panel from currently available solar
cells would cost in the neighborhood
of $250,000. It is worth remembering,
however, that this cost is predominately
one of fabrication and will be greatly

when new techniques—for in-
mnce, evaporative methods of fabri-
cation—are developed.
. 1. GucoLETTO
Scientific Laboratory, Fani Motor
Company, Dearborn, Michigan
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Actions to reduce emissions

GHG Intensity-Demand Diagram

2050 BAU
Emissions
(830 MtCO,e)

GHG
Intensity

Fuels

Electricity

Demand

From: California’s Energy Future—The View to 2050, CaliforniaCouncil on Scienceand Technoluy, 2011 23|

San Bernardino County,CA 2
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Falling Solar Prices Lead to Rapid Growth
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The Challenge is Big...
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\Imost 80% of the California RPS is
rojected to Be Met by Solar & Wind by 2020
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