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1. The climate crisis reinvented (3.28.2016)
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2. Our mistrust of the future makesit hard to give up the past (4.4.16)
Klein, chapters3 | Optional: Dove & Kammen, chapter 5
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Klein, chapter 9 | Optional: Dove & Kammen, chapter 2
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Resources: New design mentality

Website: http://rael.berkeley.edu

% pumping loop cut its power
from 70.8 to 5.3 kW (-

4 92%), cost less to build,

and worked better

= Just two (key) changes in
) design mentality
Twitter: @dan_kammen
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What does it mean to ‘solve the carbon and climate
problem’ over the next 50 years?
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What is a “Wedge”?

A “wedge” is a strategy to reduce carbon emissions that
grows in 50 years from zero to 1.0 GtC/yr. The strategy
has already been commercialized at scale somewhere.

‘>1 GtC/yr

50years

— Pvyeans

Cumulatively, a wedge redirects the flow of 25 GtC inits first 50
years. This is 2.5 trilion dollars at $100/tC.

A “solution” to the CO, problem should provide at least one wedge.
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More Solar Jobs in California Than the
3 Investor Owned Utilities Combined
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RecallKlein Chapter 4: “Planning and banning” oures

- Jobsin Ontario,Canada
- Housing is a Climate Issue

Marginal Abatement Costs for Cooling Scenarios
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Global cost curve of GHG abatement opportunities beyond business as usual
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Just a few examples of big changes...

Integrating these systems tools with civil
society-industry dialog

TIME
Science

Borneo Says No to Dirty Energy
By Jennifer Pinkowski
Feb. 22, 2011

Daniel Kammen of the University of
California, Berkeley, who directed an energy
gand environmental-impact study
commissioned by a coalition of green
groups, which was used widely in the
discussions of Sabah's energy options. "It is
a turning point that should bring deserved
praise and partnerships toMalaysia atthe
upcoming climate conference in Durban,
South Africa,”
http: //www.time.com/time/hea Ith /art icle /0,8599 ,20 5262 7,0 0. htm| #ixz z1 lvOeiiyz




JABATAN PEGU/ M EESAR NEGERI SARAWAK f
(SARAWAK STATE AT TORNEY-GENERAL'S CHAMBERS)
TINGKAT 15 8 16

WISHA BAPA MALAYSIA,
PETRA JAYA, 93502 KUCHI 1G Laman web
SARAVAK, MALAYSIA,

Our Ref. CSMYYOIWS)Z 2015 Date 15" March, 2016

YourRef. :  Please advice

Messrs Harrison Ngau & Co. Acvocates

Lot 1046, 1st Floor,

Shang Garden Commercial Gentrs,

Jalan Bulen Sabit, 98000 Miri,

Sarawak By Fax 085-421236 only

Dear Sirs,

Re: I the High Court In Sabzh and Sarawak at Miri
Suit No. MYY-21NCVC-1/; 2015
Plaintifis : Tama Wing Kalang & 3 Ors
Defendants : Superinten dent of Lands and Surveys Wiri Division & 2 Ors

We refer to the above matter @ “The Land (Native Customary Rights) (No.53) 2014
Direction”

2. Weare please to inform yu that the above mentioned Direction has been revoked
vide “The Land Native Customary Fights (No.2) (Revocation) Direction 2016" published on
18" February, 2016 in the Sarawak Govemment Gazette under G.N. 569. We forward
herewith a copy of the Gazette for your record and further action.

Thank you
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Property-Assessed Clean Energy (PACE)

$$ Upfront

$$ Repaid
on tax bill

Identifies work & chooses
contractor

Creates financing district
& approval process
Provides upfront capital Repays financing as a line
Attaches repayment item on the property tax bill
obligation to the building * Repayment obligation
transfers with ownership

PAYG supports expanded access

(energy consumer survey, Kenya)

~80% prefer follow-on
financing for expansion...

...beyond

power
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An example opportunity for financing

& I Transformative
opportunities for
Research, philanthropy
and

business development

$2+ Trillion US profits are “parked” overseas

A0 Apple $138B  Cisco $48B
A0 GE $110B {A[] Google $48B
{40 Microsoft $938 A HP $38B
A0 1Bm $52B AL Pepsi $34B
{40 Johnson & $50B {40 Oracle $33B
Johnson

<4 through the cost barrier”

lew design mentality: expanding returns, “tunneling

3z

“JDETOUR

marginal cost of efficiency improvement

cumulative resource savings to even BIGGER

and CHEAPER
resource savings

23

New design mentality: expanding returns,
“tunneling through the cost barrier”

3

“Tunnel” straightto the
superefiicientlower-cost
destination rather than
taking the long way
around

marginal cost of efficiency improvement

...to even BIGGER
t==wew).| and CHEAPER
resource savings




Old design mentality:
always diminishingreturns...

3

marginal cost of efficiency improvement

cumulative resource savings

5/9/16

Use Inspired Basic Science
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Federal R&D Policy
Can be Effective

Figure 1. Total U.S. patents granted and
total U.S. investments in R&D.
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Lack of Federal R&D policy...
leads to lack of support for energy options

Figure 2. U.S. energy technology patents and
total U.S. energy R&D.

Year

R&D (2002 $b)

If you think US public sector energy R&D
funding is doing poorly ...

—o— Public energy R&D
—— Private energy R&D

1970

1975 1980 1985 1990 1995 2000 2005

Kammen & Nemet (2003

Private
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Sector R&D Investment in Health and Energy
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Medicines

R&D as % of Net Sales.
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Figure 3. R&D as percent of net sales for selected sectors
in the U.S. in 1995.
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Figure 2. Regional pattems inenergy patents.
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Innovation in Electric Vehicles:
100 mile range, recharges in 20 minutes
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The Zero Waste Household

Categorizing R&D and Innovation

Research is inspired by:
Consideration of use?

That's less
than 1% of the
US average

1

Ib/year

Zero waste
goal

1,048

Ibs/year

Average
American

No Yes
Pure Basic

Yes Research
Quest for (Bohr)
Fundamental
Understanding?

Pure Applied
N Research
o (Edison)

Adapted from Pasteur’s Quadrant Basic Science and Technolo gic al

Innovation,  Donald E. Stokes 1993
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Categorizing R&D and Innovation

Research is inspired by:
Consideration of use?

No Yes
Pure Basic Use-inspired
Yes Research Basic Research
Quest for (Bohn) (Pasteur)
Fundamental |
Understanding?
Pure Applied
N Research
[¢] (Edison)

Adapted from Pasteur’s Quadrant Basic Science and Technological Innovation, Donald E.Stokes 1997
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Number of planet Earths

How many Earths does it take to support humanity?
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June 28, 2030
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Discussion: Questions, Directions, Opinions ...

From Klein:
Chapter 4: Planning and Banning
”But | confessthe last five yearsimmersed in climate issues has left me impatient.”

Chapter 5: Beyond Extractivism

Nauru, the Jared Diamond “Collapse” anecdote. What ability do we have to transition from
extraction to investment under current economic models?

Chapter 6: Fruits, Not Roots

The Nature Conservancy and “carbon cowdoys” engagement on fracking: When are ‘market
based’ climate solutions workable,and when are they the road to ruin. [See next slide]

Chapter 7: No Messiahs
Where climate science needsa public relations makeover.

Chapter 8: Dimming the Sun
Hasanyone read Garrett Hardin? “Social problemsrarely [if ever] have a technicd fix.

Chapter 8: Blockadia

Chapter 11: Youand What Army?

Fugitive Emissions: WECC

(if we take the 2 degree cap seriously)

Carbon emlsslons Mt-CO2eq/yr

Base: Carbon budget

2020 2030 2040 2050

technology
. Methane leaks

Gas CT + storage
Gas CT
Gas CCGT
. Coal
|
- -

NG Leakage Rate as % of dellvered fuel
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