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Avenues to interact:

1. The Ralph O’Connor Sustainable Energy Institute    http://energyinstitute.jhu.edu

                                                                                               Bluesky: @dankammen.bsky.social

                    Twitter:  @dan_kammen

2. Energy Matters podcast

     

http://energymatters.world

3. The Renewable Energy & Equity Worldwide Lab: https://kammen.wse.jhu.edu

https://energyinstitute.jhu.edu/
https://kammen.wse.jhu.edu/
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Overview:

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

https://energyinstitute.jhu.edu/
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My personal experience at:

RAEL (@UC Berkeley), now RENEW (@JHU) is an an innovation engine

Community Groups

Businesses

Institutions

https://energyinstitute.jhu.edu/
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The sad turn away from sanity and civility:
“Like going on a diet by removing brain tissue”

https://www.nature.com/articles/d41586-025-01289-4

https://energyinstitute.jhu.edu/
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The global damage that the current US administration is doing may be long-lasting

https://www.oxfordclimatealumni.org/post/an-antidote-to-the-ongoing-suicide-of-a-superpower

https://energyinstitute.jhu.edu/


President Barack Obama

Blue Ocean Initiative
Secretary of State John Kerry 

Energy Access Summit

Science Envoy, US State Department

US Ambassador to Morocco Dwight Bush

US-Africa Clean Energy Partnership Summit



Letter on Twitter
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http://rael.berkeley.edu
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The world is not on pace to meet the SDGs

This is where the Johns Hopkins innovation ecosystem must focus

https://unstats.un.org/sdgs/report/2023/progress-chart/Progress-Chart-2023.pdf

https://energyinstitute.jhu.edu/


2013 2020 2030

California Energy & Environmental Justice Path 
35%+ of Carbon Cap & Trade Funds for Under-Served Communities

20%
33%

50%

1

3

California Senate Bill 100: 100% clean energy by 2045 and 
2030 standard now 60% (without nuclear or large hydro)

60%



Storage almost exclusively moves solar to the night
Geothermal only remaining substantial baseload

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

Flexibility and variable renewables dominate
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The Learning Curve

Swanson’s Law

 “Moore’s Law”

Cost (C) & Sales(V) 

at times t1 and t2 

𝐶𝑡2

𝐶𝑡1
=

𝑉𝑡2

𝑉𝑡1

−𝑏
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Shangwei Liu, Gang He, Minghao Qiu & Daniel M. Kammen (2025) “Can China break the ‘cost 
curse’ of nuclear power,” Nature, 643, 1186 – 1188. doi: https://doi.org/10.1038/d41586-025-02341-

z

https://energyinstitute.jhu.edu/
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Shangwei Liu, Gang He, Minghao Qiu & Daniel M. Kammen (2025) “Can China break the ‘cost 
curse’ of nuclear power,” Nature, 643, 1186 – 1188. doi: https://doi.org/10.1038/d41586-025-02341-

z

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 

domestic content rate against unit overnight construction costs.

https://energyinstitute.jhu.edu/


Materials Science & Engineering for Storage Innovation

Kittner, Lil & Kammen (2017) Energy storage innovation. Nature Energy, 2, 17125 



The SWITCH Modeling Framework

http://rael.Berkeley.edu/project/SWITCH
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https://www.nytimes.com/interactive/2024/05/07/climate/battery-electricity-solar-california-texas.html

A UC Berkeley-RAEL proposal 

became the California 2013 

Energy Storage Legislation: 1.2 

Gwpeak of new storage online by 

2020



From (perceived) utility crisis to energy innovation opportunity
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https://energyinstitute.jhu.edu/
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Clean Energy Japan scenario details:

Published today in Env. Research Letters

July 10, 2024:
The role of Hydrogen in the low-cost, high-reliability 

decarbonization of the Japanese power sector.

https://energyinstitute.jhu.edu/
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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

Consistent and complementary production profile

https://energyinstitute.jhu.edu/
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ANNUAL PROFILE

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

Attractive for seasonal balancing.  

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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TRANSPARENT IN STORMS – AMPLIFIED IN NORMAL OPERATION
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TRANSPARENT IN STORMS – AMPLIFIED IN NORMAL OPERATION



29

PRODUCT: 5-30MW+ CLUSTERS
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ELECTRICAL CONNECTION ARCHITECTURE: 5-30MW CLUSTERS

6.6kV string

6.6kV string

6.6kV string

6.6kV string6.6kV string

6.6kV string

6.6kV string

287 Arms

6.6kV string

33/66kV export
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1/3
OF SPACE REQUIED

OCEAN FOOTPRINT &  DEVICE SIZE

31

9MW turbine
300kW WEC



http://rael.berkeley.edu

From laboratory to green market innovation and transformation



Electric Vehicle Data Science: 

China and New York City

Midnight (0:00) to 3 pm (15:00)

Red dot: taxi with passengers

Blue dot: taxi w/o passengers

Green: optimal charging



As of 2021: 95% of the taxi fleet is EV in Shenzhen, China (21,000+ vehicles)

Example: Shenzhen Taxi Fleet Transformed

in partnership with RAEL: 0 to 95% EV in 1 year



Big Data Application | Solving long wait time outside EV 

taxi charging stations

Rows of faster chargers (total 637) 

inside China’s largest EV charging station

Lines of EV taxis waiting 

to enter the charging station



Data Science for Optimized dispatch: 
20% reduced delay time; increased revenue



Integrated Energy-IT Systems for Equitable Access

Integrated green mobility of subway, bus, bike & EV in Chengdu



Johns Hopkins - O’Connor Sustainable Energy Institute

So many business opportunities while ‘doing good’

E-bikes and battery swapping in Kenyan cities

Light-duty e-bikes now #1 delivery option in Kenyan cities

https://energyinstitute.jhu.edu/
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So many business opportunities while ‘doing good’

Integrated  EV truck and eHelicopter: delivery of supplies, patients, supplies

https://energyinstitute.jhu.edu/
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So many business opportunities while ‘doing good’

Integrated  EV truck and eHelicopter: delivery of supplies, patients, supplies

https://energyinstitute.jhu.edu/
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Over 50 fusion startups:

https://energyinstitute.jhu.edu/
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Forecast: 

In 2070 we will be ~70% 

powered by fusion energy, 

with half of it 

150 million kilometers away

1/3 solar

1/3 terrestrial fusion

1/3 other

https://energyinstitute.jhu.edu/


End-of-life (EOL) recycling rates for 62 metals in your phone

A new innovation agenda is needed.

Graedel, Reck et al. (2011), J. Ind. Ecol., 15(3): 355-366.
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We must center ‘Directed Innovation’ to Make Wise Choices

“Sustainable minerals and metals for a low-carbon future”

Benjamin K. Sovacool, Saleem H. Ali, Morgan Bazilian, Ben Radley, Benoit Nemery, Julia Okatz and Dustin Mulvaney
DOI: 10.1126/science.aaz6003

Science 367 (6473), 30-33.
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Centering Ecosystem Protection

https://www.blueclimateinitiative.org/nex

t-gen-batteries-eliminate-need-for-dsm

The Lithium Phosphate (LFP) 

market has grown from 7% to 

over 30% in 2023. In China the 

LFP battery share is over 20% 

https://impact.economist.co

m/ocean/sustainable-ocean-

economy/dont-buy-the-

greenwashing-we-dont-need-

deep-sea-mining



The Need: HETA

Health, Electrification & Telecommunications Alliance

Source: Kakoulaki, Georgia; Moner-Girona, Magda (2021)

100,000 facilities (public) 

lack access to reliable or 

no power in SSA

Nearly 1 billion globally 

served by health facilities 

without reliable electricity

Source: Recent Energizing 

Health report

$5 billion is needed to 

achieve universal health 

electricity



http://rael.berkeley.edu

A partnership to transform health and invest in the SDGs
No longer ON-PACE: Electrify 10,000 health facilities by 2025; ultimately 100,000 



http://rael.berkeley.edu

A social/technical strategy is needed for HETA

Photo: Jeremy Weate

Photo: Power Africa/Justice Kalebe 



The largest mini-grid in Africa: Goma, DRC

Design and monitoring with UC Berkeley spin-out technology

Outage time
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For seven decades, Johns Hopkins students have distinguished themselves by 

pursuing academic excellence in international relations. The school was established 

in Washington, D.C., in 1943, opened its campus in Bologna, Italy, in 1955 and in 

1986 initiated one of the first Western university programs in the People’s Republic of 

China in Nanjing.

Plan: open programs in Africa in 2026

Plan: open campus in Africa in 2027

https://energyinstitute.jhu.edu/


Johns Hopkins University Africa  - Phase I proposal
• An R1 research and teaching university in Africa, with a deep foundation in data 

science, smart systems & AI, sustainability and social justice.

• Phase 1: Excellence in three mission-driven areas:

Energy Systems  Sustainable energy is critical to inclusive growth

The Blue Economy  Marine conservation and ocean health is our health

Land use, gender & biodiversity Sustainable lives, sustainable ecosystems & 

    vibrant culturally rich and diverse societies

We seek partners in this vision where African and other needy students attend on scholarship



http://rael.berkeley.edu

Launching the Blue New Deal

https://www.blueclimateinitiative.org



Johns Hopkins - O’Connor Sustainable Energy Institute

Launching the Blue New Deal

https://www.blueclimateinitiative.org

https://energyinstitute.jhu.edu/


Johns Hopkins - O’Connor Sustainable Energy Institute

Personal / scientific eSubmarines now under development

Precision Ecotourism and science

https://energyinstitute.jhu.edu/


Johns Hopkins - O’Connor Sustainable Energy Institute

Avenues to interact:

1. The Ralph O’Connor Sustainable Energy Institute    http://energyinstitute.jhu.edu

                                                                                               Bluesky: @dankammen.bsky.social

                    Twitter:  @dan_kammen

2. Energy Matters podcast

     

http://energymatters.world

3. The Renewable Energy & Equity Worldwide Lab: https://kammen.wse.jhu.edu

https://energyinstitute.jhu.edu/
https://kammen.wse.jhu.edu/
https://kammen.wse.jhu.edu/


Johns Hopkins - O’Connor Sustainable Energy Institute

https://energyinstitute.jhu.edu/


http://rael.berkeley.edu

Hoegh-Guldberg. O., et al. (2019). ‘‘The Ocean as a Solution to Climate Change: Five Opportunities for Action.’’ 

Washington, DC: World Resources Institute. http://www.oceanpanel.org/climate 

Ocean solutions:

We need to reduce emissions 

by 30 – 40 Gt CO2
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