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1. The Ralph OdConnor Sustainable Energy Institute http://energyinstitute.jhu.edu
Bluesky: @dankammen.bsky.socia
Twitter: @dan_kammen

2. Energy Matterspodcast

Energy Matters with Claire and Dan

http:// energymatters.world
&SP cE@OE® O

he Renewable Energy & Equity Worldwide Labhttps://kammen.wse.jhu.edu
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Overview: RENEW
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The landscape of sustainable and reliable clean energy

Leveraging clean energy for Justice on a fragile, hot, and crowded planet
- Energy markets in the US west
- Energy Systems models in Japan, China & Africa
- Energy for the UN SDG goals in Africa

An to a Just Energy collaboration in Africa
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My personal experience at:
RAEL (@UC Berkeley), now RENEW (@JHU) is an an innovation engine
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The sad turn away from sanity and civility:

RENEW

RENEWABLE ENERGY
AND EQUITY WORLDWIDE

oLike going on a diet by removing brain tissué

[SCIENCE STALLED

The administration of President Donald Trump began its campaign against
US universities by terminating funding to Columbia University in New York
City and Johns Hopkins University in Baltimore, Maryland. Since then,
administration officials have allegedly frozen US$4.9 billion in research funds
lacross 6 more institutions. On 17 April, the US National Institutes of Health
(NIH) was also directed to stop making any awards to five of the universities.

M Grants terminated M Grants frozen @ Annual NIH funds frozen*

Harvard University
Cornell University

Johns Hopkins University
Northwestern University
Brown Universityt
Columbia University

Princeton University

University of Pennsylvania

o] 0.5 1.0 15 20 2.5

Total funding (billion US$)
“Data reflect the amount that each university got from the NIH during the 2024 fiscal year. Thesa amounts probably overlap to]
some extent with what has already been frozen at these universities. Please note that same amounts represent university systems;|

for instance, numbers for Cornell University include funds for the main campus in Ithaca, New York, as well as Weill Cornell
Medicine in New York City. *Frazen grants have yet to be reported by researchers at Brown University in Providence, Rhode Island |

TERMINATED GRANT TALLY

Under President Donald Trump, the US National Institutes of Health has cancelled
roughly 770 active research grants as of 7 April. Nearly 29% of the grants terminated
were for research that mentioned HIV/AIDS, and about one-quarter of the grants
terminated were related to the health of transgender people. Other topic areas that
the Trump team has deemed no longer in the interests of the agency are COVID-19
and the effects of climate change on health.

Proportion of grants terminated (%)*
HIV/AIDS related 28.7 %
Trans health related

COVID-19 related 171%

Climate related

*Percentages are calculated by searching NIH grant titles and abstracts for key
terms such as ‘transgender’, ‘gender diversity’, ‘climate’ and ‘SARS-CoV-2'.
Percentages do not sum to 100% because these topic do not cover all grants
cancelled and because there is some overlap between them.

https:// www.nature.comarticles/d 415860250128%
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The global damage that the current US administration is doing may be loAgsting \gy
RENEW

RENEWABLE ENERGY
AND EQUITY WORLDWIDE

HOME | LEARN ~ CONNECT  ACT  PEQPLE  JOIN = DONATE First they came for the Communists
And I did not speak out
Because | was not a Communist

To get specific, MIT Economist Robert Solow received the 1987 Nobel Memorial Prize in Economics L.
[2] for his work on economic growth, where he found overwhelming theoretical and empirical evidence Then they came fO!’ the SOCI&/IStS
that 90% or more of economic growth is due to new innovations. There was before, and has been since Aﬂd / dld not speak out
1987, a great deal of important work in this area, but the Solow growth model put the sharpest point on
the centrality of innovation (notably in science), technology, and what we would now call interdisciplinary Because | was not a Socialist
roblem-solving, to show that, without both an ecosystem of innovators and support for ideas, . .
P 9 Y e Then they came for the trade unionists
And | did not speak out

Because | was not a trade unionist

economies can wither and die

Decades of my own work has shown that, in the energy and climate arena, the Solow perspective on the
need to nurture and invest in innovations is vital. Work using patents to show the multiplicative returns

on investing in research and development (R&D) (3] and efforts to study the pathways and communities Then they came fOi’ the Jews
of innovators in the US [4] and in Africa [5] both support this finding.

And I did not speak out

Because | was not a Jew

It is for this reason that the current self-harm that the US is doing to its research base — the current and

the future research community — is such short-sighted stupidity. In terms of current research capacity, the
new administration has already cancelled hundreds of National Science Foundation [6] and National Then they came for me
Institutes of Health [7] grants, and grants for science in the armed forces [8], and is engaged in highly
L ‘ L o And there was no one left
indiscriminate mass layoffs of staff with specialised skills across government [8]. There is simply no other
way to understand these cuts than to invoke the poorest of short-sighted, self-destructive urges we have To speak out for me
witnessed before, which have been immortalised in the famously haunting Martin Niemaller poem:

https:// www.oxfordclimatealumni.gogst/an-antidoteto-the-ongoingsuicideof-a-superpower
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Science Envoy, US State Department
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RAEL Berkeley




Renewable & Appropriate Energy Laboratory

RAEL

THE WHITE HOUSE

WASHINGTON

January 12, 2017

Daniel Kammen, Ph.D.
Berkeley, California

Dear Dr. Kammen:

Please accept my deepest gratitude for the distinction with which
you have represented our country and my Administration as a Science
Envoy.

Embodying the spirit of service and the search for shared values that
speak to our common interests and humanity, you’ve helped promote the
advancement of science, diplomacy, and partnership between nations and
strengthen our country’s standing in the world. I want you to know how
much I have appreciated your work and the role it has played in our efforts
to bring about a future of greater possibility, both here at home and across
the globe.

Again, thank you for endeavoring alongside me to demonstrate that
there is far more that binds us than that divides us and to bring us closer to a
tomorrow that reflects this essential truth. You have my very best wishes
for all that lies ahead.

Sincerely,

Berkeley

UNIV CALIFORNIA

Letter on Twitter

DIRECTOR, RENEWABLE AND APPROPRIATE ENERGY LaB (RAEL) DanieL M. KAMMEN

BerkEeLEY, CA 94720-3050 ProFESSOR AND CHAIR, ENERGY AND REsourcEs GRouP
URL: hitp://rael berkeley.edu Proressor oF PusLic PoLicy IN THE GOLDMAN ScHoOL
TwiITTER: @DAN_KAMMEN ProFESSOR OF NUCLEAR ENGINEERING

August 23, 2017

Mr. President,

I am resigning from my position as Science Envoy for the Department of State of the United States. Since 1996,
I have served the Departments of Energy, the US Environmental Protection Agency, and the State Department
in a number of roles. Working closely with the talented teams at State Department Headquarters and at U. S.
embassies abroad, we have built significant partnerships in North and East Africa, and in the Middle East,
around shared visions of national security, job creation in the U. S. and sustainable energy.

My decision to resign is in response to your attacks on core values of the United States. Your failure to

condemn white supremacists and neo-Nazis has domestic and international ramifications. On this issue, | stand
with the unequivocal and authoritative statements of Charlottesville Mayor Mike Signer, Virginia Governor
Terry McAuliffe, Ohio Governor John Kasich, Senator John McCain, Congresswoman lleana Ros-Lehtinen,
Governor Arnold Schwarzenegger, Presidents George H. W. Bush and George W. Bush, Dr. Cornel West, Linda
Sarsqurk, the Palestinian-American activist and one of the organizers of the Women's March, and many others.

Particularly troubling to me is how your response to Charlottesville is consistent with a broader pattern of
behavior that enables sexism and racism, and disregards the welfare of all Americans, the global community
and the planet.

Examples of this destructive pattern have consequences on my duties as Science Envoy. Your decision to

abdicate the leadership opportunities and the job creation benefits of the Paris Climate Accord, and to
undermine energy and environmental research are not acceptable to me.

Acts and words matter. To continue in my role under your administration would be inconsistent with the
principles of the United States Oath of Allegiance to which | adhere.

Character is vital in leadership. | find particularly wise the admonition of President Dwight D. Eisenhower, who
cautioned that, “A people [or person] that values its privileges above principles soon loses both.”

Herein, with regret, | resign. | deeply respect and value the work of the many fine people | have encountered

in our federal agencies and will miss the opportunity to work with and support them. Your actions to date
have, sadly, harmed the quality of life in the United States, our standing abroad, and the sustainability of the
planet.

Sincerely,

Professor Daniel M. Kammen
Science Envoy, U. S. State Department (former)



L JK. Rowling @jk_rowling Aug 23
I wonder whether there's anyone left in America who doesn’t
know what an acrostic is.

Daniel M Kammen @darn_kammen

Mr. President, | am resigning as Science Envaoy. Yoaur
response to Charlottesville enables racism, sexism, & harms
our country and planet. pic.twitter.com/eWwzDcS5YwEt
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A former Trump science adviser on his “impeach”
message, getting rid of coal, and embracing
renewable energy

Energy expert Dan Kammen weighs in on recent controversies.

State Dept. Science Envoy Spells Out -
'IMPEACH' In Resignation Letter

Daniel Kammen, e Department science envoy, quit Wednesday with a blistering letter,
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IPCC Estimates of Climate Damages

IMPACTS AT 1.5°C AND 2°C OF WARMING

DIRECT IMPACTS 1.5°C 2°C
EXTREME HEAT L3
@ oo 14% V37%
B\ SEA-ICE-FREE ARCTIC AT LEAST 1 EVERY ATLEAST 1 EVERY
e 100 YEARS 10 YEARS
e ek i 0.40 merers 0.46 merers
SPECIES 1.5°C 2°C
SPECIES LOSS: VERTEBRATES ' .
m Vertebrates that lose at least half 4% 8%
of their range
SPECIES LOSS: PLANTS » ~
Plants that lose at least half of 8% 16%
their range
SPECIES LOSS: INSECTS . b Y
Insects that lose at least hal of 6% 18%
their range
OCEANS 1.5°C 2°C
CORAL REEFS 70- 99
Further decline in coral reefs 90% 0
@4 FISHERIES :
¢ Declinein marine fisheries MILLION MILLION
J, TONNES TONNES
Figure 16: The difference in projected climate impacts between 1.5°C and 2°C of warming. Source: IPCC 2018
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The world isnot on pace to meet the SDGs &
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Progress assessment for the 17 Goals based on assessed targets, 2023 or latest data (percentage)
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https:// unstats.un.ord sdgdreport/ 2023progress-chart/Progress-Chart-202 3pdf
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California Energy & Environmental Justice Patl
35%+ of Carbon Cap & Trade Funds for Un8erved Communities

-

2013 2020 2030

-

California Senate Bill0OO. 100% clean energy b045and
2030standard now60% (without nuclear or large hydro)



Dispatch in 2050(SWITCH-WECC, Western North America):

Flexibility and variable renewables dominate

Storage almost exclusively moves solar to the night
Geothermal only remaining substantial baseload
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Solar cost decreases 10% per year @W

The Learning Curve RENEW
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Setting the agendain research
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Figure 3 The effect of indigenization (domestic content rate) on unit overnight
construction costs of Chinese operating nuclear power plants. Each dot represents
a nuclear power plant (including multiple units), as costs and domestic content rates are
typically reported at this level. The dashed line represents the fitted linear regression of
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Materials Science & Engineering for Storage Innovation

Product price (US$,4;5 per kWh,)

Kittner, Lil & Kammen 20173 Energy storage innovatidtature Energy 17125

Renewable & Appropriate Energy Laboratory
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e System = Pack ¢ Module a Battery

® Pumped hydro (utility, =1+ 8%)
Lead-acid (multiple, 4 £ 6%)
Lead-acid (residential, 13 + 5%)

A Lithium-ion (electronics, 30 + 3%)

= Lithium-ion (EV, 16 £ 4%)
Lithium-ion (residential, 12 + 4%)

e Lithium-ion (utility, 12 + 3%)

= Nickel-metal hydride (HEV, 11£1%)

e Sodium-sulfur (utility, -)

e Vanadium redox-flow (utility, 11+ 9%)
= Electrolysis (utility, 18 £ 6%)

= Fuel cells (residential, 18 + 2%)



The SWITCH Modeling Framework
http:// rael.Berkeley.edu /project/SWITCH
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A UC Berkeley -RAEL proposal Giant Batteries Are Transforming the
became the California 2013 Way the U.S. Uses Electricity

i i . They're delivering solar power after dark in California and helping to
E ne rg y Storag € Leg I SI atio n ) 1 ! 2 stabilize grids in other states. And the technology is expanding rapidly.
GW peak Of neW Sto rag e O n I I n e by By Brad Plumer and Nadja Popovich May 7, 2024

2020

How California powered itself in April 2021 ... and in April 2024.

AVERAGE DAILY GENERATION, BY FUEL TYPE
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UNIVERSITY OF CALIFORNIA

https:/ww.nytimes.com/interactive/2024/05/07/climate/battery-electricity-solar-california-texas.html
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From (perceived) utility crisis to energy innovation opportunity

California's duck curve hits record lows

Lowest minimum net load day each year in CAISO, 2015-2023 / 43 % BidireCtionql EV Chqrging

Energy Flow Cycle

Evening
peak

Morning
peak

Evening ramp
“neck of the duck”

0 AC power from Grid to Charger 0 Excess Energy used by homes

Midd ; Wit . il e Converted DC power into the DC power converted to AC, and
idday solar saturation -

EV battery supplied back to grid
“belly of the duck”
0
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Abstract

‘With countries and economies around the globe increasingly relying on non-dispatchable variable
renewable energy (VRE), the need for effective energy storage and international carriers of
low-carbon energy has intensified. This study delves into hydrogen’s prospective, multifaceted
contribution to decarbonizing the electricity sector, with emphasis on its utilization as a scalable
technology for long-duration energy storage and as an international energy carrier. Using Japan as
a case study, based on its ambitious national hydrogen strategy and plans to import liquefied
hydrogen as a low-carbon fuel source, we employ advanced models encompassing capacity
expansion and hourly dispatch. We explore diverse policy scenarios to unravel the timing, quantity,
and operational intricacies of hydrogen deployment within a power system. Our findings highlight
the essential role of hydrogen in providing a reliable power supply by balancing mismatches in VRE
generation and load over several weeks and months and reducing the costs of achieving a
zero-emission power system. The study recommends prioritizing domestically produced hydrogen,
leveraging renewables for cost reduction, and strategically employing imported hydrogen as a risk
hedge against potential spikes in battery storage and renewable energy costs. Furthermore, the
strategic incorporation of hydrogen mitigates system costs and enhances energy self-sufficiency,
informing policy design and investment strategies aligned with the dynamic global energy
landscape.
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Abstract

Offshore wind (OSW) power is critical to addressing energy security issues in nations with limited
land and fuel resources. This study aims to assess the quality of OSW resources with high temporal
and spatial resolution and to elucidate the economically feasible deployment of OSW using
advanced power system models with Japan as a case study. First, comprehensive evaluations of
OSW resources were performed by integrating a geographic information system (GIS)-based
resource assessment with simulated data for hourly resource availability and renewable power plant
operation. Then, using the ‘SWITCH-Japan’ model developed in our previous study, four key
policy scenarios (‘pathways’) were analyzed. Each scenario incorporated three technology cost
sensitivities and was assessed on multiple criteria including affordability, energy security, and
land-use change. Finally, the potential for hydrogen production in other sectors was explored. We
found that the Least-Cost scenario, which accelerates renewable energy growth, reduces average
system costs by 43% and increases energy self-sufficiency by 31 percentage point compared to the
business-as-usual scenario. While it is a highly valuable resource, OSW nonetheless necessitates
significant infrastructure development and potentially faces both stricter regulations and local
opposition. In recognition of this, the Limited Onshore Resources scenario reduces direct land use
by half but finds only a slight increase in overall costs. While the balance of OSW potential is
utilized for power systems, the remainder can materially enhance energy security for entire
economies. Ultimately, OSW energy presents a strategic opportunity for nations to achieve energy
self-reliance and reduce import dependence, emphasizing the need for timely infrastructure
development.
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Consistent and complementary production profile
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Wind (6.5 GW) and solar (13.5GW) production: Actual time series of the period
Wave production (6.0 GW): Estimate based on measured wave data and CorPower power matrix
6 GW wave energy devices evenly distributed over four sites along the coast of California
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ANNUAL PROFILE

Annual profile is complementary to solar and wind on US west coast.

Attractive for seasonal balancing.
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