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Energy Equity 2021

Overview 

This year the Elk Coast Institute focused on the intersection of Energy Equity and 
Climate Stability. Energy equity is defined as providing each human with the energy 
necessary to meet basic needs and develop to full human potential. 

We have interviewed many experts throughout the year, organized working groups 
to focus on the issue, disseminated the outcomes, and refined the content even 
more at the two-day summit held in October. An overarching conclusion is that one 
cannot address the threat of climate change in the time needed without featuring  
increasing energy equity in all our efforts. 

This book assembles all the created content, which the ECi will use for the last and 
final step: the report creation.  In the meantime, we hope you enjoy this book(let) 
and look forward to hearing more insights from you.



Energy Equity Summit

Table of Contents 

Intro Page 2

Summit Overview Page 4

About the ECi Page 5

Agenda Day I & II Page 6

Participants Page 8

Pre-Summit working Groups Page 10

Energy Equity Definition Page 11

Welcomes Speech by host Peter Eisenberger Page 13

Welcomes Speech by host Nadia Kock Page 14

Keynote Carlota Perez Page 15

RethinX - Rethink Humanity Video Page 16

Keynotes: Vijay Swarup & Edgar Bronfman  Page 17

Abstract Page 19

Framework Group Report, presentations and Summit Additions Page 20

Technology Group Report, presentations and Summit Additions Page 31

Government Group Report, presentations and Summit Additions Page 50 

Finance Group Report , presentations and Summit Additions Page 65

Diagram Page 77

Capturing CO2 from the Air at Low Cost:

A National Security and Economic Priority Page 78

Joint Declaration Page 82

Isabella Correa - call to action Page 85

Feedback Page 86

Participants Biographies Page 87

Contact & empowered by Page 107



Energy Equity Summit

About the Summit

Responding to Climate Change involves transforming our energy use even as energy 
use is strongly linked to human development. In October, he ECi is held a Summit to 
ensure that the energy transition can create a more equitable future globally.

In 2020, the transition to abundant and clean energy was the central thesis of the 
Climate DAC Mobilization Summit held by the Elk Coast Institute. This year, we 
focused on the intersection of energy equity and climate change. As in our previous 
Climate/DAC Mobilization Summit, experts with diverse perspectives have put in a 
great deal of effort to develop findings and recommendations. After the many 
month-long elaborate work conducted by leaders from technology, business, policy, 
finance, communications, and civil society (working groups participants), we have 
developed a new framework to help successfully design a sustainable and equitable 
future. The goal of the summit was to present each group's findings and get 
recommendations for improvement from the summit participants. With the help of 
the input from these participants, we hope to accelerate the Energy Equity and 
climate action plan by using an enabling framework that features Energy Equity as a 
goal which will simultaneously serve to propel mitigation of the climate threat. The 
ECi’s goal is a co-creation and results-oriented dialogue to help imagine, design, and 
implement a sustainable and equitable future.

Now is both an important and opportune moment to align around a compelling, 
positive vision and an actionable road map for a framework that addresses the threat 
of climate change and builds a more sustainable, equitable, and prosperous future 
for humanity.

https://clicks.eventbrite.com/f/a/77oxPK0hz5E2VM56LgLKWQ~~/AAQxAQA~/RgRjJ5R4P0QjaHR0cHM6Ly93d3cubW9iaWxpemVmb3JjbGltYXRlLm9yZy9XA3NwY0IKYUJ4D0VhS9pC3lIaaW5mb0BlbGtjb2FzdGluc3RpdHV0ZS5vcmdYBAAAAAQ~
https://clicks.eventbrite.com/f/a/77oxPK0hz5E2VM56LgLKWQ~~/AAQxAQA~/RgRjJ5R4P0QjaHR0cHM6Ly93d3cubW9iaWxpemVmb3JjbGltYXRlLm9yZy9XA3NwY0IKYUJ4D0VhS9pC3lIaaW5mb0BlbGtjb2FzdGluc3RpdHV0ZS5vcmdYBAAAAAQ~
https://docs.google.com/drawings/d/1gzSGIhxmboFx0P_FANA-mjaJXxGJ65ESoyikzH7PiHc/edit?usp=sharing


About the Elk Coast Institute

One day we would like to see you back and in person at The Elk Coast Institute. Please consider 
stopping by if you find yourself traveling on Highway 1 north of San Francisco.

This Video gives you a little feel of what the Elk Coast Institute feels like.

http://www.youtube.com/watch?v=IScN1vPHXKc
http://www.youtube.com/watch?v=IScN1vPHXKc


Energy Equity Summit

Wednesday, October 20th

Agenda Day I

8am - 11am PT / 11am - 2pm ET / 4pm - 7pm GMT / 5pm - 8pm CET

Please Note: Zoom links will be shared directly to registered participants on prior day of the Summit

7:40 - 8:00 am PT - Pre-Launch Zoom Networking

8:00 - 8:05 am PT - Welcome by Dr. Peter Eisenberger & Nadia Kock

8:05 - 8:35 am PT: Opening Session - Setting the Stage for the Summit (30 Mins)

○ Call to Action & Collaboration:  Host Peter Eisenberger & Summit Leaders 

Overview of the Summit, Objectives, Process, Principles: Nadia Kock

8:35 - 9:35 am PT - I9.30am PT:  Interactive Working Group Presentations (~60 mins)

○ Working Group Chairs Present Draft Findings & Recommendations

○ Participant Questions and Feedback

9:35 - 09.40 am PT - Break

09.40 - 10.40am PT Working Group Breakouts  (~60 mins)

○ Small group discussions to refine the Working Group recommendations 

10.40 am - 11.00am -  Day 1 Closing Session (20 mins)

○ Summary of Day 1 Takeaways

○ Joint Declaration Workshop

○ Preview of Day 2



Energy Equity Summit

Thursday, October 21th

Agenda Day II revised

8am - 11am PT / 11am - 2pm ET / 4pm - 7pm GMT / 5pm - 8pm CET

Please Note: Zoom links will be shared directly to registered participants on prior day of the Summit

7:45am PT:  Pre-Launch Zoom Networking 

8:00 am PT: Opening Session (20 Mins)

● Review of Day 1 Key Learnings

● What’s At Stake - Reflections by Vijay Swarup, ExxonMobil; Edgar Bronfman, Jr., 

Accretive Capital

● Preview of Day 2 Process and Objectives

8:25am PT: Interactive Working Group Report Outs  (60 mins)

Working Group Representatives Share the Key Findings and Refinements from 

Day 1 Breakout Groups

09:25 am PT:  “Joint Consensus of the Summit” Review & Voting  (~30 mins)

An interactive dialogue to align around core statements reflecting the consensus 

of participants

09:55 am PT:  Closing Next Steps & Commitments Discussion (~30 mins)

An interactive discussion to clarify concrete Next Steps that have been identified 

during the Summit and to solicit voluntary commitments to carry them forward

~10:45 am PT:  Summit Adjourns

Post Day 2, Thanks, and Celebration



Energy Equity Summit
Interactive Summit - Invite Only 

 
Participants:

Adeola Abedesi Lagos State Government
Armando Araujo Belo Monte Transmissora de Energia Brazil
James Arbib                    RethinkX – Rethinking Humanity
Stephanie Arcusa            ASU lightworks
Matthew Atwood AirCapture LLC
Habib Azarabadi              ASU Research
Ron Baiman                 Benedictine University
Edgar Bronfman Accretive
Scot Bryson                    Orbital Farms
Raymond Chavez Earth Council Alliance
Matthew Chester Energy Analyst
Ariella Chichilnisky du Lac Stanford University
Graciela Chichilnisky Global thermostat / Columbia University
Isabella Correa Lockheed Martin
Brent Constanz Blue Planet Ltd.
Leon Di Marco Renewable Energy and Direct Air Capture
Brian Green Sustainable Systems and Carbon Management 
Deepak Divan          Center for Distributed Energy
Douglas Grandt Climate Leader
Jonathan Goldberg Carbon Direct
Peter Eisenberger    Global Thermostat/Elk Coast Institute
Nicholas Eisenberger Pure Energy Partners / Global Thermostat
Marcius Extavour Energy & Climate at XPRIZE
Grant Faber Global CO2 Initiative
Richard Faber            International Monetary Fund
Carly Fisher                     For Freedoms
Patrick Furlotti NuCarbon/Projects for Good/Global Mana
Nick Gogerty                   Carbon finance Labs
Jason Hochman DAC Coalition
Cortney Holness      Carbon180
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Participants:

Nadia Kock              Elk Coast Institute/Global Thermostat
Hannah Kolus          Rhodium Group
Sandra Kwak           10Power
Klaus Lackner ASU LightsWorks
Hanna Madbak Bailey Duquette P.C.
Aria McKenna Global Cooling Productions
(Sasha Maeckler BiPartisan Policy
Na'im Merchant       Climate Change and Development)
Vijay Modi Earth Institute Columbia University
Evvan Morton                  NJ senate Majority Office 
Todd Moss Energy for Growth
Darius Nassiry Climate Finance Advisors
John North
Alisha Pathak Ministry of Electronics & Information Technology
Chief Patrick Clover Country
Carlota Perez Lecturer and International Consultant)
Don Poebstel Natural Power Concepts
Matthew Realff Georgia Tech Research 
Dorit Roest Holland in the Valley
Griffin Smith GM Motors
Vijay Swarup ExxonMobil
Ron Swenson International Institute of Sustainable Transp.
Julian Turecek Corporate Carbon

https://www.linkedin.com/search/results/all/?keywords=
https://www.linkedin.com/search/results/all/?keywords=




Energy Equity Definition

 Providing the globe with the energy needed 
to meet all basic needs and to unlock the full human potential.  



Universal Access to Reliable Energy 

is the driver of a sustainable, just and resilient future. 

Inclusivity will mobilize the global populations 

to a net zero emission energy transition.



Peter Eisenberger | Elk Coast Institute
Summit Host Welcome Speech

I welcome you all to the Energy Equity Summit sponsored by the Elk Coast Institute and thank the 
many people with a great variety of experts who have taken the time out from their busy 
schedules to prepare the content distributed to you in the Summit Booklet.

When we started this Summit prep, I thought that energy equity was the right thing to achieve 
from a moral perspective because energy is the key to social benefits - the use of energy is what 
life is about. But as I listened to the many experts, it became clear to me that energy equity is 
needed to address the two challenges we face – social stability and environmental stability. That 
making energy equity, a central feature in our policies, financial mechanisms, technology design, 
and deployment is essential to achieve the global mobilization effort needed to address the dual 
goals of social stability and climate stability in the very short time we have.

 While the challenges we face are formidable, there are reasons to be optimistic – we have the 
technologies and knowledge needed to achieve the future we all want. Next, we have to decide to 
cooperate and obey Einstein's famous dictum collectively:

"One cannot solve a problem with the same sort of thinking as created it."

We all have to think and act differently than previously. We have the capabilities and knowledge 
needed. We just need to use them wisely.   

It is our hope that with the working group reports and with all your help during and after this 
Summit, we can provide a new framework and actions steps that will help mobilize, with the 
efforts of others, the global cooperative effort needed to achieve the future we all want.  

The Future is Us – not someone else's. We all need to work together.

Nadia Kock, who has worked tirelessly on this Summit, will now share her perspective and the 
logistics for this Summit.    



Nadia Kock | Elk Coast Institute
Summit Host Welcome Speech

Good morning and welcome to this year's Elk Coast Institute Summit/Symposium. It's a 
great pleasure to see you all here finally.

The ECi's mission is to push for solutions for humanity's biggest challenges. Through a 
unique & mindful process of content acquisition and dissection with our very diverse 
participants, we thrive in finding solutions that may not be available otherwise.

The biggest challenges for humanity right now are climate change and poverty or 
inequity. Peter, with over half a century of experience in the energy industry and me with 
almost 40 years of fear for the future of our climate have, with your generous help, been 
taking a stab in dissecting these challenges in a way that makes them more accessible 
for a broader audience and also for comprehensive solutions. We believe these solutions 
will help humanity and our planet to prosper.

I want to thank our summit chairs Deepak, Jamie, Nick, and Ron! And, of course, all of 
you who were involved throughout the many previous months. As you will see in the 
next two days, this event and content wouldn't have been possible without your support.

Also, a special thank you to Patrick Furlotti and David Elanowitz for their generous 
contributions. Without you, we wouldn't be here.



Carlota Perez
British-Venezuelan researcher, lecturer and international consultant, Carlota Perez studies the mutual 
shaping of technical change and society and the lessons provided by the history of technological 
revolutions for economic growth and development. Carlota is a Honorary Professor at the Institute for 
Innovation and Public Purpose (IIPP) at University College London, UK and at SPRU, the Science Policy 
Research Unit at the University of Sussex, UK; Adjunct Professor of Technology and Socio-Economic 
Development at the Ragnar Nurkse School of Innovation and Governance at TalTech, Estonia.

https://www.ucl.ac.uk/bartlett/public-purpose/people/carlota-perez
https://www.ucl.ac.uk/bartlett/public-purpose/people/carlota-perez
http://www.sussex.ac.uk/profiles/92491
http://www.sussex.ac.uk/profiles/92491
http://technologygovernance.eu/eng/the_core_faculty/carlota_perez/
http://www.youtube.com/watch?v=V-V1RKqjChE
http://www.youtube.com/watch?v=V-V1RKqjChE


The Rethinking Humanity 

RethinkX
"Blind to the deeper process of change, humanity has no idea it’s on the brink of epic, existential 
transformation." Episode 1 of the Rethinking Humanity series by @RethinkX explores how humanity is failing 
to see its immediate future: a decade of existential transformation, triggered by technologies converging deep 
in the foundations of our global civilization. We all feel the tremors, but we’re blind to the deeper process of 
change. Before it’s too late, we must all see the mind-blowing possibility space of the next decade, as well as 
its catastrophic risks.

https://www.youtube.com/channel/UCBQAC69i3HBvraOMvJEj58g
http://www.youtube.com/watch?v=Rtesg8tYAu4
http://www.youtube.com/watch?v=Rtesg8tYAu4


Vijay Swarup

Vijay Swarup, Vice President of Research and Development at ExxonMobil. 

Vijay's mission is to ensure worldwide access to energy while minimizing the impacts of climate change. 
By preserving endless curiosity and driving continuous improvement, Vijay sees ExxonMobil as leading 
the scientific discoveries to solve the biggest energy challenges of the next 50 years. 

http://www.youtube.com/watch?v=v8w8aT8ehkA
http://www.youtube.com/watch?v=v8w8aT8ehkA


Edgar Bronfman Jr.

Edgar Bronfman Jr. is a Managing Partner at Accretive, LLC. Bronfman is the former Chairman and Chief 
Executive Officer of Warner Music, one of the world’s largest music companies. During his tenure, WMG 
was named one of Fortune Magazine’s “Most Admired Companies” in 2007, the first music company ever 
to receive the honor, and, in 2009, was recognized as one of the “The World’s 50 Most Innovative 
Companies” by Fast Company magazine. 

Bronfman also serves on the boards of fuboTV and as Executive Chairman of Global Thermostat LLC, a 
pioneering company designed to develop and commercialize the technology for the direct capture of 
carbon dioxide from the atmosphere and other sources. He is Chairman of the Board of Endeavor Global, 
a non-profit organization pioneering a new approach to international development. In addition, he serves 
on the board of the New York University Elaine A. and Kenneth G. Langone Medical Center and is a 
member of the Council on Foreign Relations. 

http://www.youtube.com/watch?v=merbA1PoxIQ
http://www.youtube.com/watch?v=merbA1PoxIQ


Framework  Working Group

Introduction 

Over the past 400 years, advancements in the energy supply have underpinned extraordinary 
economic growth and improvements in prosperity and quality of life. However, it has come 
with two seemingly intractable problems:

1. Energy Equity: The energy growth of the past century has not been evenly distributed. 
Many global regions are still mired in poverty, unable to access low-cost, resilient 
energy supplies and the economic and social benefits that follow. These developing 
countries need more access to energy.

2. Climate Change: Greenhouse gas emissions from the burning of fossil fuels are 
breaching planetary greenhouse gas limits and risk crossing certain thresholds that 
trigger catastrophic irreversible climate change. We both need to curtail our future 
emissions and remove CO2 currently in the atmosphere. 

Both of these issues threaten stability — of our species, and of our planet. It is imperative 
that we as a species work towards resolving both the issue of energy equity, and mitigate the 
rapid changing of our climate, in order to ensure a prosperous future.

We argue that the best and only way to tackle these problems is simultaneously. This 
solution, we propose, will involve the use of low cost renewable energy, as well as carbon 
capture and conversion technology. Through these technologies, we will be able to effectively 
sequester carbon and create carbon-neutral and easily accessible technologies, to both halt 
anthropogenic climate change and increase access to energy for all those who need it.

In this document, we outline a framework for how, exactly, this proposed solution will be 
accomplished. We then enumerate specifics, focusing on the main disciplines, including 
technology, government, and finance,  which will play a role in enacting these solutions. The 
issues at hand are large-scale, much larger than most of the problems that the human 
species have encountered, and as a result we need an interdisciplinary, broad-spanning, 
innovative effort, with everybody on board, to come to a solution.

There is reason to be optimistic about our future. But we must act soon, as time has already 
begun to run out. 

Energy Equity 



Energy Equity 
Framework
Group Report

Working Group members: 

Ron Baiman, Professor of Economics at Benedictine University

Ariella Chichilnisky du Lac, Stanford University

Peter Eisenberger, Global Thermostat Co-founder

Nadia Kock, Elk Coast Institute Director

Vijay Modi, Earth Institute faculty/Columbia Professor for mechanical Engineering

Armando Araujo, Belo Monte Transmissora de Energia Chief Technical Officer

Adeola Adebisi, Lagos State Government

Advisors:

Chetan Singh Solanki, Indian Institute of Technology, Bombay

Matthew Realff, Georgia Tech Professor

Alisha Pathek, Internations Innovations Corps Associate
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Peter Eisenberger, Global Thermostat Co-founder
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Advisors:
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Premise

For years, there has been increasing knowledge of climate change and its disastrous 

consequences, although climate change denialists have and continue to exist. The climate threat is, 

however, becoming more and more undeniable, and moreover it is beginning to have significant 

impacts — wildfires, floods, and hurricanes, to name just three. A dramatic decrease in the usage of 

fossil fuels, as well as a transition to renewable energy sources, are essential, if we hope to reduce 

future destruction of the planet.

However, there is another side to the coin of energy consumption, namely the inequity of 

energy distribution. We define energy inequity, quite simply, as occurring when there is an unequal 

access to energy around the world. Currently, we live in a world in which energy inequity is a huge 

problem. Developing countries need more access to energy — and the current infrastructure makes 

fossil fuels the most accessible energy — in order to better their economies, improve the lives of 

their citizens, and continue developing. 

Here, we are faced with two fundamentally important goals which seem as though they are at 

odds with each other. However, we propose a new framework which outlines a solution to both of 

these seemingly incompatible problems. This framework is based on a positive feedback loop, and 

centers around using the existence of climate change to fuel the solution for energy equity, and vice 

versa. In this framework, meeting the energy needs of humanity world-wide, and increasing both 

energetic self-sufficiency and economic growth, are the long-term goals. This positive feedback loop 



Energy Equity 
has already been proposed with a partial basis in carbon-capture technology by Graciela 
Chichilnisky and Peter Eisenberger (Chichilnisky and Eisenberger, 2009).

Through this framework, the climate crisis can be seen as an opportunity for 
growth — it is certainly a threat, but it is a threat which can help to coordinate, 
collaborate, and create a better and more equitable future. In fact, we argue that not 
only will this framework help bring about positive changes on both fronts, but it is also 
the only feasible framework to implement as we go forward in our fight against climate 
change.

Discussion
Introduction

As Einstein famously said, “One cannot solve a problem with the same thinking 
that created it.” We have long lived in a world in which inequity is rampant, and it is from 
this world that the climate crisis arose. The basis of our new framework is that we must 
give energy equity a top priority in our future planning, because increased energy equity 
is vital for reaching a global accord that will allow us to prevent further catastrophic 
impacts of climate change within the required timescale. Without adopting this 
framework, we risk increasing energy inequity, and causing larger-scale problems — 
perhaps even wars — as some countries transition to renewable energy and others are 
unable to.

Technology and Implementation

As mentioned, the basis of this new equity-based framework is in both renewable 
energy sources, and in carbon capture technology. The purposes of carbon capture 
technology are twofold. To begin with, we have reached levels of carbon dioxide in the 
atmosphere that necessitate its removal, rather than just a cessation of continued 
emissions, if we don’t want our planet to continue warming. Therefore, one of the uses 
of carbon via carbon capture will be sequestering it, either in usable products such as 
building materials, or underground. 

Additionally, we are developing the technologies to turn captured carbon into a 
usable energy source, specifically liquid fuel. Through the captured atmospheric carbon 
and hydrogen from water, hydrocarbons can be synthesized, a form of liquid fuel which 
is carbon neutral. 



Energy Equity 
One of the driving forces of our ability to cleanly capture and convert carbon into 

a usable product is the accessibility of renewable energies such as solar, wind, and 
hydropower. Without the availability of this renewable energy, carbon capture and 
conversion would be necessarily done in a non-neutral way. The combination of 
renewable energy sources and carbon capture, sequestration, and conversion to fuels, 
therefore, can close the carbon cycle and provide an opportunity for human civilization 
to evolve from our current "industrial mining of the Earth's resources" to a more 
equitable, sustainable, inclusive, and prosperous Renewable Energy and Carbon 
Materials Economy (REME) (Eisenberger, Renewable Energy and Material Economy). A 
REME, based on renewable energy from sources such as solar and wind, and 
hydrocarbon fuel, will allow for an industrial version of photosynthesis, akin to the 
self-sustainability of organisms which conduct natural photosynthesis.

Transitioning to this new economy, and tackling both the problem of climate 
change and of energy inequity, involves visualizing the solution not as top-down, but as 
bottom-up. These new REME technologies are modular and scalable, enabling 
decentralized utilization that is essential to achieve equity. Specifically, these 
technologies must be built where the people are. Through carbon capture and 
hydrocarbon synthesis, we have the ability to provide clean, carbon-neutral energy that 
makes use of existing infrastructure. 

To this point, we focus on the utility of the liquid fuel, which can be synthesized, 
as mentioned, using water and captured carbon. The ability to generate this 
carbon-neutral fuel will allow for those who do not have access to electric machinery, 
generally those in developing countries, to further their development. In more 
developed countries we have the ability to use renewable energy sources to fuel our 
electric vehicles and other technologies which rely on electricity. However, without 
large-scale changes to the current technology in developing countries (incurring 
exorbitant costs), there is no way for the electricity generated from renewable energy 
sources to be converted into the kind of energy that is needed for growth.

 Through the scalability of clean and carbon-neutral energies, accessibility to 
energy creates a dramatically different architecture compared to the unrenewable fossil 
fuels which are currently being used. Unlike how oil must be extracted and distributed 
from few locations, new REME technologies can be implemented, on small and large 
scales, in many places simultaneously. Further, once the implementation of these new 
energy sources begins, it will reduce the problem of energy equity, and self-perpetuate 
the creation and distribution of technologies, creating a clean, energetically equitable 
world.



Energy Equity 

Concluding Thoughts 

As these technologies become more readily distributable, this systemic solution, 
which works from the bottom-up, will begin to perpetuate itself. As countries are able to 
access and use clean energy, economic growth will occur, leading to more adoption and 
usage of carbon-neutral energy sources. In this way, as people's lives improve through 
these REME technologies, they are simultaneously contributing to the fight against 
climate change.

There's reason to be optimistic for the long term as we have the necessary 
knowledge and technology. In developed energy-rich countries, there are legacy systems 
that we may be able to adapt for the transition and build on for the long run. Market 
forces are a tailwind and provide patch-up solutions to ease the transition as we build 
new energy, food, and other infrastructure utilizing industrial and 
government-supported efforts. Furthermore, in the near future, we will have cheap and 
abundant renewable energy that is globally more equitably distributed than fossil fuel 
energy sources. Indeed, more renewable energy sources are located in the global South 
than in the global North.  And as these REME technologies become cheaper to develop 
and distribute, people will respond positively to these opportunities and changes. 
Investors will respond to profit, while politicians and countries as a whole will be 
motivated by a "race to the top" as countries benefit from their more robust energy 
systems and REME.

Pursuing energy created by carbon capture, due to the fact that this will allow us 
to use existing infrastructure, will help address the challenges we face at the fast pace 
needed with much less disruption. A lower cost and, most importantly, a more equitable 
transition to a REME economy is viable in the foreseeable future. It is vital that as we 
make this transition to a clean world, nobody be left behind. Rather than maintaining 
the existing inequities of the world, we must maintain our view of solving the climate 
crisis as a simultaneous solution to energy equity. As technologies develop and become 
distributed, our global framing to these crises must remain bottom-up. We have more 
reason than ever to be hopeful, as there is a solution to climate change — and to the 
pervasive problem of energy inequity. 



1. Energy Equity 

○ The energy growth of the past century has not been evenly distributed.

○  Many global regions are still mired in energy poverty and the related lack 
of  social benefits

○ The inequity threatens social stability so we need to increase the energy 
supply 

2. Climate Change

○ We risk crossing certain thresholds that trigger catastrophic nonreversible 
climate change.

○ We both need to curtail our emissions and remove CO2 already in the 
atmosphere 

Energy Inequity and Climate Change 

threaten all aspects of life as we know it

By ensuring that governmental climate change policies feature increased energy equity 
explicitly, one will help reach the global accord and mobilization effort needed for 
addressing the threat of climate change. 

The scale, complexity, and need for global mobilization effort needed to avoid 
catastrophic consequences creates unprecedented challenges to government and 
financial policies that require innovative solutions.  

Summit Presentation Framework
Overview



1. There is a lack of recognition of the interconnectivity of Energy Equity and 
Climate Change

2. Energy inequity will produce major disruptions for the global community 

3. In order to prevent catastrophic climate change, we must increase energy 
equity 

4. Low cost renewable energy will enable cost-competitive energy and carbon 
to value products

5. Broad public action is still necessary to address climate and energy equity  
tipping points

6. Technologies exist to achieve Energy Equity and Climate Stability 

○ Major efforts in education, broadband connectivity, empowerment of 
women, etc., are needed

7. Renewable energy sources are globally more equitably distributed than 
fossil fuels have been.

8. Market forces will promote equity if there are sustainable solutions at 
lower-cost.

○ Investors will respond to profit.

○ Countries will benefit from their more robust energy systems.

9. There is reason to be optimistic because we have the necessary knowledge

     and technology.

10. We need to distinguish between packaging up old systems/band-aids and 
innovative solutions

● We need to make a complete transition to a new and different energy 
economy

Findings



Recommendations

1. A positive framework, as well as a variety of incentives and opportunities are 
needed to begin this process. 

2. We also need new approaches to technology implementation, governmental 
policies and financing mechanisms

3. Einstein's dictum must be recognized                                                                                                       
"One cannot solve a problem with the same thinking that created it"  

4. We must ensure that this new framework replaces win-lose competition with 
win-win cooperation.

5. We need to change our framing to feature creating energy equity and 
economic opportunity 

6. This optimistic view will be appealing to all but essential for the very poor.

The increased capability, demand, and social stability created by 
achieving more energy equity is necessary to achieve the global 

effort required to address the threat of climate change within the 
necessary time scale.



Recommendations
7. A unifying and inclusive message stating that everyone can play a role is 
necessary.

8.  Both massive private and public efforts are necessary to avoid 
unprecedented global suffering  

9. Public effort must enable a positive feedback loop between energy equity 
and climate change 

10. Government intervention and leadership are necessary and appropriate

11.  A Marshall Plan equivalent of a Global Green New Deal is needed  

12. With public policy support, the rate of social change can be greatly 
accelerated. 

13.  We need to build on and adapt our existing physical and social 
infrastructure 

14.  We can build a broader coalition of support and break the North vs. South 
divide. 

Our actions need to directly impact people's lives to provide 
the global support at the scale and pace required to address 

the dual threats of energy inequity and climate change.  



● Ron Baiman
● Griffin Smith
● Ariella Chichilnisky du Lac
● Chip Comins
● Dough Grandt
● Patrick Furlotti
● Nadia Kock
● Peter Eisenberger
● Vijay Modi
● Sunand Sharma
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● We must empower different types of communities — including young and 
underprivileged communities — to help make a change

● It’s important to recognize that there are some areas where energy is not in use yet. 
We need to recognize that energy distribution will look different in different areas

● The main challenges here are that we need to affect the lives of individuals, 
working-bottom up, while simultaneously encouraging adoption that is faster than the 
rate of climate change 

● We need hope. In order for action to begin, we first must believe in what we are 
trying to accomplish

Key Feedback Provided
During breakout
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Background:  

We are at an inflection point in the transition from a fossil fuel-powered world to one supplied 
by clean renewable energy. Previous transformations, especially in the energy sector, have been 
driven by those who could afford the benefits and luxuries of new products, technologies, and 
services. Wider adoption of electricity only came from policy and regulations that guaranteed 
universal access. However, in many developing countries, grid extension continued to be 
impractical and expensive as a mechanism to serve the more impoverished communities.

The unfettered use of fossil fuels over the last 400 years to power the global economy has 
resulted in greenhouse gas (GHG) emissions that have been the root cause of anthropogenic 
climate change. Over the last 20+ years, efforts to force mankind to confront climate change by 
reigning in GHG emissions have had mixed results. The choice has been positioned as one 
between enjoying the privileges and luxuries that come from access to as much affordable 
carbon-emitting energy as one wants and using a much more expensive form of energy that 
provides fewer emissions but may reduce levels of an 'invisible gas that may or may not be able 
to reverse the effects of climate change in a timely manner'. Further, for emerging economies 
that had little to do with creating the current GHG levels, there would be a substantial penalty on 
their ability to grow their economies. It is not surprising that few countries have adhered to the 
limits prescribed by COP, at least until now.



Energy Equity 
Viewed in traditional terms of rolling out new technologies - with winners and losers, and haves 
and have-nots – this battle to reduce CO2 levels would have been long and protracted (as others 
have been). As recently as 2004, the IEA was projecting less than 4% penetration of renewables 
by 2030. With a resurgence of fracking, peak oil was no longer a concern, and the oil industry 
had dug in for sustained dominance. Coordinated and concerted action against climate change 
was viewed as aspirational and not very practical – especially for the poorer nations, where talk 
of reduced carbon emissions came hand in hand with slower growth and increased poverty. 
However, most predictions in this area, even by leading pundits and organizations, have proven 
spectacularly wrong.

Over the last 20 years, the world has become a different place. Renewable energy is much 
cheaper than fossil fuel. Electric vehicles cost much less over the vehicle's life cycle and will soon 
have a first cost below the mature and very much cost-reduced gasoline car. Coal plants are in 
retreat, and gas plants that should have been base generation are running as peaker plants with 
inferior capacity factors. Utilities are struggling to accommodate increasing levels of poor 
capacity factor renewables on the grid and are having to build more transmission to integrate it 
with the grid – all operating at even lower utilization factors than today's grid. The traditional 
paradigm of a centralized grid sees limits to how well it can integrate distributed resources. 
Digitalization also increases the threat of cyber attacks, which can be especially crippling for 
large centralized systems.

Overview:

Globally, we have an extremely tight timeline to reign in carbon emissions and move towards a 
sustainable society that will require unparalleled global mobilization to avoid the devastation 
and to manage the needed adaptation that will come from catastrophic climate change. In this 
journey, it is important that all people be included and have an opportunity to become a 
productive part of modern society. If the push for equity comes from philanthropy and the 
adoption of services that do not have a viable economic model, the initiatives are not scalable. In 
fact, the modular nature of many of the new technologies, together with the more equitable 
distribution of the inputs required to generate energy, i.e., sun/wind, hydrogen from water, and 
carbon from the air, can create positive alignment between the need to address the climate 
threat and improve energy equity. Increased energy equity is a necessary condition to address 
the climate threat in a timely manner - it is not a cost. If it is done right, addressing the climate 
threat will not have to involve sacrifice and reduction in human development, with its associated 
difficulty in achieving consensus and enforcing the measures. A different strategy is called for 
and made possible by the new emerging technologies that align people's interests with societal 
interests, using technology, policy, and access to finance as enablers that can accelerate the 
emergence of a new prosperous and sustainable era. Some of these enablers are discussed 
next.



Energy Equity 
Findings:

1. New technologies such as PV solar, wind, energy storage, nuclear, electrolysis, and direct 
air capture, carbon conversion, and hydrogen to synthetic hydrocarbons provide the core 
capability for the energy transformation needed. Their effective implementation is 
enabled by a host of other developments in digital computing, communications, power 
electronics, battery energy storage, novel synthetic materials, sensing, IoT and new 
additive manufacturing – all follow steep learning curves that persist for decades, leading 
to continued improvement in performance and reduction in cost. PV solar, for instance, 
has seen a 21% learning rate for over 50 years and does not show signs of easing up. 
Such 'exponential' technologies are at the heart of technologies that will enable an era of 
affordable and abundant energy for all. A significant finding is that many of these 
technologies will achieve economic viability at volumes that represent a tiny fraction of 
the capacity needed to meet the demand created by the conversion of our industrial 
ecology to a renewable and sustainable basis – a key requirement to address the threat 
of climate change.  

2. For example, PV solar and wind, paired with 4 hours of energy storage to make it 
dispatchable, is already well below grid parity at utility-scale and is projected to get down 
to as low as $10/MWHr for solar and $15/MWhr for solar plus storage. The building 
blocks for these systems are modular and can rapidly be integrated to achieve 
utility-scale. This also enables the use of these distributed modules as building blocks 
that can be located at a smaller scale along the grid edge. Distributed generation 
technologies that can be deployed at the edge, such as dispatchable carbon-neutral or 
carbon-negative power generation, are already cost-competitive with the grid or have the 
potential to reach that point in a few years. The creation of a distributed synthetic fuel 
and closed carbon cycle economy will be enabled by cheap energy and will experience an 
enhanced rate of cost reduction enabled by the need to develop the needed capacity 
rapidly.    

3. The technologies for integrating and managing such decentralized systems are also being 
proven in the market and promise to provide the easy to use, flexible, scalable systems 
that are needed.

4. PV, wind, and battery storage are examples of 'exponential technologies' which exhibit 
strong and persistent learning curves. The rapid growth of these new markets was 
initiated by a forward-leaning policy in the form of incentives, applied when the 
technology was approaching and had a clear line of sight to price parity. Continued price 
declines and performance improvement allow access to broader markets with time. PV 
solar, wind, electric vehicles, and grid-scale energy storage are prime examples of such a 
strategy. These examples show that viable candidate technologies are available today 
that are already at or are a reasonable distance away from price and performance points 
that would make them feasible at scale.



Energy Equity 
Findings:

5. For a complex energy system such as the grid to work, a wide range of standard, 
abnormal, and fault conditions must be anticipated and managed – including loss of 
communications and cyberattacks. Such a system cannot be operated easily with only 
purely variable renewable generation. Dispatchable generation is needed in the mix that 
can be provided by nuclear energy and synthetic clean liquid fuels made from hydrogen 
and carbon from the air using low-cost renewable energy. Such a system may also 
require dynamic control that can route power along desired paths, avoid congestion and 
manage the grid. This technology is not widely deployed on the current grid, and its 
absence makes grid integration of renewables very challenging and expensive. In fact, the 
lower cost of renewable energy also reduces the cost of the materials used to produce.

6. This is an example of how the broad range of technological advances that are underway 
will have positive feedback between them that will allow many of them to become 
economically viable and adopted faster. This is also part of a more general finding that 
there will be a transition period where we still need to use our existing capacity and 
technologies, but in a way that helps address the threat of climate change. At the same 
time, we are scaling the new technologies. Most notable of these is the use of natural gas, 
where technologies are being developed to create carbon-negative power plants.       

7. Penalties and taxes against GHG emitters have not proven to be very successful. A better 
approach is possible because of new technologies that have shown steep learning rates 
and can become economically viable and outperform existing technologies when at scale. 
Incentives and subsidies that temporarily help technologies on the cusp of economic 
viability and sustainable scaling can be very effective, especially to address the 
well-known valley of death faced by all emerging technologies. The climate threat 
requires that we help accelerate deploying those solutions that have desirable attributes 
at an appropriate scale. At the same time, this should not encourage monopolies nor 
limit the implementation to only the advanced economies. It is also important to make 
sure that life cycle costs, including disposal and recycling at end of life are included to 
avoid a replay of a GHG type scenario, and a further abrogation of the rights of future 
generations.

8. The biggest challenge will be to provide equitable energy access to the almost 1 billion 
people who live off-grid and the 3 billion who live in extreme energy poverty. Grid 
extension as a means of bringing them into modern society is very expensive and not 
scalable. For example, 95% of utilities in sub-Saharan Africa cannot meet their capital or 
operating costs. Yet, the preferred approach followed by national governments and the 
World Bank has primarily been grid extension. There has been increasing interest in 
microgrids, but they have not been able to sustain themselves because load growth, the 
key to their survival, does not occur at the pace that is needed for viability.
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Findings:

9. With income levels of less than $1.90/day, the challenge is not to give them energy access 
– they do not have the ability to use the energy or to pay for it, but to help them improve 
their livelihood. Their energy needs do not only include lights and electronic devices but 
also cooking, cooling, transportation, agriculture, and energy to support a small business. 
Sophisticated systems that need skilled technical support cannot be installed and 
maintained in these communities – both because of cost and level of skills needed. Yet, 
companies with technology and product capability do not have a viable business model 
for achieving scale in energy access markets. Any metrics that assess equity should 
address typical use cases, such as those defined by SE4ALL for energy access as Tier 1 at 
100 WHr/day, Tier 2 at 1 kWHr/day, and Tier 3 at 10 kWHr/day – levels of use which 
translate into specific utilization for the energy delivered. The application of new modular 
technologies and advanced digitalization can offer an unprecedented opportunity for 
these communities to leapfrog the advanced economies. 

Recommendations:

1. Climate change and energy poverty can be addressed, not through taxation and barriers, 
but through establishing incentives and policies for enabling a move by the market 
towards a more desirable future energy and industrial ecosystem that meets our societal 
energy need for clean, cheap, abundant and sustainable energy and materials for all. All 
the technology elements exist today to achieve that outcome and show trajectories that 
promise the ability to achieve impact at scale over the next 20 years.

2. To achieve scale in the desired timeframe, the preferred technologies are distributed and 
utilize inputs that are universally available, ensuring equitable access. This will also help 
to ensure that addressing the threat of climate change most effectively will also improve 
energy equity. Increased energy equity is a necessary condition to address the climate 
threat in a timely and sustainable manner.

3. Many of the promising technologies have made the leap from science to market and are 
following steep learning curves primarily driven by continuing advances in basic science, 
new materials, engineering, and manufacturing processes (not just economies of 
production scale). This calls into question the wisdom of building extensive, centralized 
infrastructure that becomes obsolete and too expensive even before it is built and is 
often vulnerable to catastrophic weather events or cyber-physical attacks. Industry has 
adopted this approach up until this point. A better strategy is a more flexible modular 



adaptive approach based on plug-n-play building blocks that can be easily integrated into 
central or distributed locations and assembled, operated, and maintained without a 
highly skilled technical workforce. With appropriate design, such modular systems can 
achieve interoperability across multiple vendors and technology generations (e.g., 
Bluetooth and 5G) while preserving the security and proprietary IP that individual 
companies may have.

4. There is clearly a strong interest at the government and policy level to achieve the above 
goals. However, to achieve scale rapidly over the next critical 20 years, it is important that 
interoperability between vendors be a key objective. Standards are a time-consuming 
process and problematic in fast-moving technology areas – a better strategy is to direct 
public funding towards those companies and entities that will support the development 
of independent competing solutions that are still interoperable and flexible. This can be 
achieved through consortia, partly funded by the governments, that coordinate and 
demonstrate the technical viability through field trials and pilots, ensuring that issues of 
interoperability and IP sharing are also addressed. High-level technology-agnostic metrics 
can be established to ensure that compliance is achieved. Further financial incentives and 
specific captive markets can also be targeted towards compliant solutions to get them to 
start moving along the learning curve.

5. A modular approach to building energy infrastructure will fundamentally change the way 
such smart, complex and dynamic systems are built and operated. Much as a cellphone 
user does not need to know how it operates or the massive infrastructure that supports 
it, so will the future energy ecosystem operate. This will also trigger a massive new jobs 
boom, both in the factories that design and build the modules but also a more significant 
wave of jobs in the field where the distributed ecosystem is deployed and operated. 
Thus, a major effort in education and training of local workforces is necessary, which of 
course in turn creates a positive feedback loop by creating greater demand which will 
drive the costs down and enhance the rate of adoption.  

6. If Edison were to build a new grid today, it would likely be a modular and decentralized 
cluster of interconnected microgrids. Off-grid communities have an opportunity to 
leapfrog the traditional grid extension model and to develop resilient energy 
communities where advanced attributes such as load diversity, dynamic balancing of 
generation and load, advanced protection and implementation of a simultaneous 
transactive and physical control of the grid can be intrinsically designed and built into the 
system – at a much lower cost than a traditional grid could be built. With proper design, 
this could be built such that any future grid extension, if and when it were to occur, 
would integrate with the existing microgrid.

7. The question of carbon-neutral fuels cannot be ignored – both liquid and gaseous. The 
use of advanced catalysts and novel materials that allow efficient extraction of hydrogen

 



and carbon (or other organic feedstock) from the air or from natural gas is now in 
commercial production along equally steep learning curves. These liquid fuels can also 
address issues of dense energy mediums or applications such as cooking in rural 
low-income off-grid areas. Making a true carbon-neutral fuel by using renewable energy 
to power electrolysis to produce hydrogen and carbon capture from the air can play an 
important role in enabling existing hydrocarbon infrastructure to be used to help address 
the threat of climate change.

9. It is likely that the next 20 years will see many competing technologies, each clamoring 
for a piece of the market – each claiming to have overcome the challenges, and each 
looking for public monies to move them beyond the 'valley of death'. At such time, the 
focus needs to be on a holistic assessment of the specifications for the new energy and 
industrial ecosystem, including problems that these technologies will leave behind for 
future generations to resolve. Public resources should only be given to those entities and 
to support the development and deployment of those technologies that are sustainable, 
minimize externalities, and include the impact on future generations in their life cycle 
cost assessment.

10. It will be noticed that there are no recommendations regarding phasing out old 
technologies. Implementing carbon taxes or a carbon market will help move the process 
along at a faster rate needed to avoid catastrophic climate change. Still, an important 
distinction is that it is not important that the new system be at a lower cost today than 
the system it replaces. It is critical that the learning curves show a clear path to economic 
viability at volume levels that are a low fraction of the total estimated market. To 
stimulate demand and growth, incentives can be applied to large users of energy or 
emitters of CO2 – e.g., generation, steel, aluminum, cement, fertilizer, and organic 
feedstock industries. The ability to sustainably reduce emissions should be incentivized, 
but only after a holistic assessment. The costs of lingering long-term issues, such as toxic 
ash from coal plants, or radioactive waste disposal from nuclear plants, or 
phosphorus-rich waste flow into rivers and oceans – these are all externalities that may 
have been difficult to avoid at one time but are now easy to measure and track, and must 
be addressed.



The Role of Intellectual Property and Standards Setting in Energy Equity

By Hanna Madbak

Energy equity cannot be accomplished without ensuring global access to the energy solution(s), 
without technological, economic or legal barriers.  Once the solutions are identified and proven, 
technological barriers can be overcome by ensuring that a solution is the product of a modular 
and interoperable system.  A plug-and-play system that does not require the user to have any 
particular training or expertise to operate the system (much like how a user can sync and use a 
Bluetooth device without knowing anything about how the device operates).  Such a 
plug-and-play model requires the active engagement of all stakeholders in the development of 
standards that govern the operation of the technical solution(s).

Intellectual Property (IP) rights and Standard Essential Patents (SEPs) are often falsely accused of 
impeding or delaying innovation.  This is rarely the case and only true when IP rights are abused 
by those who wish to extract from their IP more than what they are entitled to, which is virtually 
always counterproductive.  There are those who believe that IP rights should not attach to 
life-saving and globally-needed innovations.  I respectfully disagree.  IP rights encourage and 
reward innovation.  Innovations are protected by granting the innovator a patent, which grants a 
monopoly for a couple of decades.  This monopoly gives the innovator a commercial competitive 
edge when applied to a limited market.  In such a limited market, a commercial entity has an 
incentive to exclude its competition in order to access and profit from as much as possible of the 
market.  However, in a virtually unlimited market (such as the energy market) monopolies do not 
make commercial sense, because no individual company can address the whole market.  
Instead, what matters the most for the commercial success of the technology is universal 
adoption.  This is the role of Standard Setting Organizations (SSO).

An SSO manages the development of the standards surrounding the technology and encourages 
transparency among all stakeholders.  Setting standards facilitates universal accessibility and 
adoption by guaranteeing the right for any market participant to obtain a license on a Fair 
Reasonable and Non-Discriminatory (FRAND) basis. FRAND rates are generally relatively very low 
compared to the average industry rate, making them accessible to virtually any commercial 
entity.  FRAND licensing does not require extensive negotiation between licensors and licensees, 
because generally the licensing rate is set by the SSO. 

 



Two challenges and their consequences
● Lack of energy equity threatens social stability
● Climate change threatens environmental stability and ultimately humanity 

as a whole

We must prioritize selecting technologies that will allow us to overcome both of 
these challenges. 

Over the last 20 years, renewable energy has become something that is no 
longer a compromise. It is now cheaper than fossil fuel with, for example, 
dispatchable wind at $24/MWHr versus gas at $50/MWHr

Globally, we have an extremely tight timeline to reign in carbon emissions and 
achieve sustainability.

Overcoming these challenges will require unprecedented global mobilization to 
avoid the devastation and social instability resulting from catastrophic climate 
change and energy inequity.

The modular nature of many new technologies and the more equitable 
distribution of the inputs can create positive alignments between the need to 
address the climate threat and improve energy equity. 

 

Summit Presentation Technology
Overview



1. New technologies such as PV solar, wind, energy storage, nuclear, electrolysis, 
direct air capture, carbon conversion, solid carbon sequestration and 
hydrogen to synthetic hydrocarbons provide the core capability for the 
needed energy transformation. 

2. These technologies follow steep learning curves that persist for decades, 
leading to continued improvement in performance and reduction in cost. PV 
solar, for instance, has seen a 21% learning rate for over 50 years. 

3. The new technologies will (or can) achieve economic viability at volumes that 
represent a tiny fraction of the capacity needed to address climate change 
and create energy equity.  

4. For example, PV solar and wind, paired with 4 hours of energy storage to 
make it dispatchable, is already well below grid parity at utility-scale and is 
projected to get down to as low as $10/MWHr for solar and $15/MWhr for 
solar plus storage. 

5. With steep learning rates, we need modular building blocks for these systems 
that interoperate across technology generations, and can be rapidly 
integrated to achieve utility-scale. 

Findings



6. Technologies for integrating and managing such edge-intelligent 
decentralized systems, that are flexible and can scale, poses a new 
paradigm for the electric utility industry.

7. Rapid and simultaneous change in many adjacent areas makes the overall 
energy system very complex and difficult to predict. This requires flexible 
adaptive solutions that can evolve based on how the market is developing.

8. Dynamic control of the grid, especially with massive distributed generation, 
requires new capability for controlling power flows and congestion 
management that is not there today. 

9. The creation of a closed carbon cycle economy is critical and will need 
distributed synthetic fuels from cheap renewable energy (for mobile 
applications), or solid and permanent carbon sequestration (for stationary 
applications).

10. In the transition period where we still need to use our existing capacity and 
technologies, but in a way that helps address the threat of climate change - 
including natural gas plants that can operate carbon-negative, or generate 
solid carbon, energy and water.

Findings



11. The climate threat requires that we help accelerate solutions with desirable 
attributes at an appropriate scale. Rapid scaling will only occur if the entire 
sector aligns along common objectives and metrics, creating solutions that 
compete but also interoperate with each other.

12. Penalties and taxes against GHG emitters have not proven to be very 
successful. Incentives and subsidies for technologies with steep learning 
rates that are on the cusp of economic viability can significantly derisk 
scaling and financing of these new solutions and accelerate deployment. 

13. An enormous challenge is to ensure that the 1 billion people who live 
off-grid and 3 billion who live in extreme energy poverty are not left behind 
again, struggling with 20th century grid extension solutions, even as the 
developed world deploys lower cost 21st century solutions.

BIG CHALLENGE:

Transition to the future energy system needs to be smooth – hiccups on 
the way can halt, or even reverse progress. Industry is highly regulated 
(but in a highly fragmented manner), and is unable to deal with speed and 
complexity of change.

Findings



Recommendations

1. To achieve impact at scale in 10-30 years, we need to focus on 
technologies that have steep learning rates, are close to breakeven 
and economically attractive in the short-term, have low resource 
impact, can scale rapidly, and achieve real long-term sustainable 
decarbonization.

2. Establish technology agnostic goals and metrics to assess 
progress/success of programs. To achieve scale in the desired 
timeframe, incentives and policy support should be provided for those 
technologies that are interoperable across many vendors and 
providers, are flexible and allow rapid scaling.

3. There are many new technologies that hold the promise of significant 
impact and show new ways of doing things that have traditionally 
resulted in massive carbon emissions (metallurgy, fertilizers, cement, 
power generation, transportation, etc.). Mechanisms are needed to 
accelerate the time from innovation to impact.



Recommendations

4. Given fast moving technologies and steep learning rates, large central 
plants will be increasingly challenged to be economically viable. 
Technologies and solutions that are modular, distributed and can be 
rapidly assembled using plug and play components, will likely provide 
more flexibility and ability to adapt to new developments.

5. There should be smooth pathways from today to the future – both for 
brownfield and greenfield scenarios (leapfrog for energy access 
communities). This includes using existing infrastructure where 
possible (e.g. natural gas lines), building new when needed, but 
ensuring that sustainable decarbonization is achieved.
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● Broad agreement on need for interoperability, modularity, decentralized 
paradigm with local capacity for self-sufficiency

● Marshall Plan may not be the correct metaphor because it did nothing to 
solve equity, in fact made it worse globally

● Simplicity is important but in terms of use - high functionality in easy to 
use manner that can then scale rapidly 

● To operate, derive value, and sustain it in the field - this is where simplicity 
is critical 

● If all manufacturing for a given technology is centralized in any given 
location/region, having a more distributed manufacturing base would 
reduce transportation costs, build local businesses/wealth, and thereby 
reduce inequity and resource consumption 

● More decentralized, modular, distributed sources of power generation 
would allow matching of generation to consumption that is present and 
allow scaling of generation as consumption increased 

Key Feedback Provided



Key Suggestions for Improvement:

● Identify technologies that have steep learning rates and are close to economic 
breakeven, so they can be supported with incentives and policy 

● Attempt to identify and develop those technologies that can have accelerated 
learning rates, low resource impact and can scale rapidly

● Need to come up with outcome based metrics that allow assessment of how 
technology is solving the given problem, and is having impact at a holistic and 
technology agnostic level

● Any outcome is dependent on multiple elements of technology, policy, finance 
and business models working together - approach problems holistically, not 
within narrow silos

● Identify sub-components of related technologies that could limit the 
achievement of steep learning rates and desired outcomes over long periods of 
time 

● Reasonable to focus on incentives, policies and economic drivers that 
everyone is responsive to - craft policies to speed boulder going down the hill, 
not lift up the hill

● Standards based solutions for interoperability are slow, adopt techniques for 
faster alignment and scaling in the early years of a technology



● There is not a single learning curve for any single technology but rather, 
multiple learning curves for different elements within a given technology - as 
one reaches a limit, demand drives alternatives

● Importance of achieving cost reductions/efficiencies in material inputs/supply 
chains - use location neutral resources and local assembly

● Science is being developed that can tackle pressing problems, but we do not 
know how to get it to market quickly enough - need to shrink time from science 
to market so that desirable technology can scale rapidly enough to impact 
outcomes of energy equity and climate change 

● Question: How do you get policy to align between 100s of governments as 
well as World Bank, IFC, other key institutions?

● Answer: Technology innovations and improvements, with right financing 
mechanisms, can create market pull and demonstrate viability which then 
allows government to align themselves and craft and implement policy to 
accelerate scaling

Big Ideas Brainstorm
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Framing/ Background (see also Technology/Framework working paper) 

Over the past 400 years, advancements in the energy supply have underpinned extraordinary 
economic growth and improvements in prosperity and quality of life. However, it has come with 
two seemingly intractable problems:

1. Energy Equity: The energy growth of the past century has not been evenly distributed. 
Many global regions are still mired in poverty, unable to access low-cost, resilient energy 
supplies and the economic and social benefits that follow.

2. Climate Change: Greenhouse gas emissions from the burning of fossil fuels are 
breaching planetary GHG limits and risk crossing certain thresholds that triggers 
catastrophic nonreversible climate change.We both need to curtail our emissions and 
remove CO2 already in the atmosphere. 



Energy Equity 
Findings: 

1. The distributed, low-demand areas in developing regions are not well matched and thus 
not effectively addressed by the large-scale, centralized infrastructure of conventional 
power systems and the associated funding and governance challenges. 

2. With significant and various government support there has been extraordinary, faster 
than predicted, improvements in the cost and capabilities of renewable energy sources 
such as solar and wind in the past two decades. Technology has allowed for 
decentralized, simple to install, and modular renewable energy production. This 
transformation in the nature of our energy infrastructure will impact our approach to 
providing energy and the products it produces. 

3. The availability of lower-cost energy and the right government carbon incentives and 
regulations will help create a Renewable Energy and Carbon Materials Economy 
([2012.14976] REME -- Renewable Energy and Materials Economy -- The Path to Energy 
Security, Prosperity and Climate Stability). REME uses renewable energy to produce 
hydrogen from water and atmospheric CO2. These components transform via an 
industrial version of photosynthesis into synthetic hydrocarbons and carbon materials. In 
other words, a circular carbon economy can be created where the carbon cycle will be 
closed and a sustainable future of unparalleled energy prosperity is enabled. 

4. The emerging renewable energy-driven REME offers the potential not just to address the 
'flow' of greenhouse gas emissions but to confront the built-up 'stock' of emissions by 
radically transforming the cost of sequestration via transformation of CO2 into 
economically valuable products such as synthetic green hydrocarbons  

5. The modularity, scalability and distributed potential of renewable energy and REME 
provide electricity and carbon neutral synthetic hydrocarbon energy sources and 
products needed locally and regionally. This in turn creates a positive feedback between 
more energy equity and climate change protection because of the bottom up nature of 
the transforming technology.  This transforms the trade-off between creating equitable 
prosperitate communities and addressing climate change into positive feedback – the 
more energy equity, the more climate change protection.

6. The bottom-up nature of the transforming technologies empowers local entrepreneurs 
and communities to create cascading positive feedback across society while  low-cost 
energy becomes accessible, independencies and jobs are created, and prosperity 
increases while ensuring growth potential. No longer is addressing energy equity/ poverty 
exclusively in the domain of top-down intervention that characterized the centralized, 
capital-intensive nature of energy in the past. 

https://arxiv.org/abs/2012.14976
https://arxiv.org/abs/2012.14976


Energy Equity 
Findings: 

7. Low-cost renewable energy and the new system architecture will have a wide range of 
impacts on the future of transport, food production, water desalination, and many more 
essential sectors.

8. As we have witnessed within the solar industry, government leadership is crucial for 
furthering actions for more equity and a cohesive climate action plan. Subsidies , policies 
and procurements set the right environment for a successful implementation of our two 
most important modern objectives, energy equity and climate change protection. 

9. Learning by doing will reduce the cost of REME technologies resulting in market forces 
enhancing the rate of adoption because the products reach lower cost than those 
produced by fossil fuels just as was done by renewable energy. 

10. The crucial elements in hindering our objectives are: government stability, corruption, 
socio-, gender, and economic inclusiveness 

11. A transition to clean energy will see many developing regions benefit from an advantage 
of geography. Equatorial zones have better solar potential and limited seasonality to 
overcome, meaning they will benefit more from far lower cost power than many northern 
developed regions.

12. Equity and sustainability are not the inevitable result of low-cost renewable energy and 
have potentially catastrophic climate and social, political consequences if not achieved on 
time. Ensuring a timely transition will require leadership, a coherent plan, and 
unprecedented cooperation between governments, industry, and philanthropy. It will 
also need a holistic approach that looks beyond geographic boundaries and sees the 
possibilities beyond the narrow confines of the current energy system. 

13. In an unlimited market, such as the energy market, monopolies do not make commercial 
sense because no individual company can address the whole market. Instead, what 
matters the most for the commercial success of a technology is universal adoption. This 
is the role of Standard Setting Organizations (SSO). An SSO manages the development of 
the standards surrounding the technology and encourages transparency and fairness 
among all stakeholders. Setting standards facilitates universal accessibility and adoption 
by guaranteeing the right for any market participant to obtain a license on a Fair 
Reasonable and Non-Discriminatory (FRAND) basis. FRAND rates are generally relatively 
low compared to the average industry rate, making them accessible to virtually any 
commercial entity. FRAND licensing does not require extensive negotiation between 
licensors and licensees, because generally, the licensing rate is set by the SSO.



Energy Equity 
Findings: 

14. The social science and policy knowledge of how to implement the technology 
transformation in an equitable way lags far behind our technical capability to provide the 
increased energy demand to achieve energy equity.                                                            

Recommendations: 

Change the mindset for government action and adopting a more holistic, systemic approach. 
Critical to understand this is not just a technology substitution but a new system with new 
properties, architecture and possibilities – addressing the challenge of climate change with a 
focus on  energy equity and bottom up focus will transform those threats into an  opportunity 
and the positive feedback between them will enhance our capability to address both energy 
equity and climate change in the timely manner needed.  

1. Support the transition to REME. In WEIRD  (Western, educated, industrialized, rich and 
democratic) countries, REME offers the transition to a sustainable and more equitable 
economy. For developing countries, REME offers the possibility of  becoming 
self-sufficient  because of the wide accessibility to its input components: water, CO2 and 
renewable energy.

2. Create the capability for locally produced carbon neutral synthetic fuels together  with 
renewable electricity to provide increased energy equity to the  large energy poor 
agrarian societies. Carbon neutral fuels have the benefit of an expansive existent 
infrastructure and equipment . 

3. Implement public policies like "Build Back Better" in the US that align market forces and 
equity can address the dual threats of energy equity and climate change. Complementary 
policies that enable countries to become self-sufficient will enhance energy equity. 
Particularly important are policies that create positive feedback between those building 
back better and those becoming self-sufficient. 

4. Generally one should have policies and subsidies that support efforts that create positive 
feedback between energy equity and climate change protection. For example the distributed 
nature of REME will need less costly physical infrastructure that will free capital for vital 
social infrastructure(-e.g., education, broadband, etc.) which in turn increase demand and 
enhance the capability to achieve energy equity and address the threat of climate 
change. 



Energy Equity 
5. The policies and subsidies needed to enhance the rate of the transition to REME should 

not be installed permanently. They need to start high to enable the technologies to be 
implemented while their costs are high  and need to be reduced eventually going to zero 
as costs are lowered by learning by doing and market forces take over. 

6. An important instrument for governments generally to align equity and market forces is 
the use of public procurement policies that directly link the two. 

7. Many current approaches and suggested solutions to energy equity are based on an 
incomplete understanding of our future capabilities, and the magnitude of the challenges 
we will face in implementing them. They need to be updated.

8. Generally, there is reason to believe that we have greater capability than reflected in our 
current policies. Not unlike the Covid pandemic - we have the vaccine (technologies) and 
can scale their production. The equivalent challenge we face is to get it into the arms 
globally (social and political policies)  before the virus (social and climate instabilities)  
take over.  

9. The policy challenge is to accelerate the transition to where market forces will take over 
through fiscal policy (tax and subsidy), and ensure markets are open and transparent by 
removing barriers to the adoption of REME and adapting market structures to the new 
properties/architecture of REME and the new industries they enable. 

10. Enable unparalleled cooperation between governments and the industry to ensure a 
timely transition. As was done in war efforts use government powers to march in and 
direct private capabilities to public purposes( Ford to make tanks in World War II) and 
allow cooperation within industries for those efforts of Johnson and Johnson  and Merck 
to manufacture the J&J vaccine. 

11. Remove subsidies on fossil fuels (unless it is required to 'keep the lights on') as existing 
conventional power plants become uneconomic and instead provide subsidies to 
enhance the transition to REME that sunset 

12. Remove barriers ( for example corruption and monopolies) to implementation and 
cooperation by giving individuals and distributed  organizations the right to produce and 
sell energy. In general support the bottoms up approach. 

13. Create clear international regulations that ensure interoperability to allow new clean 
power supplies to plug and play. Establish an international SSO for renewable energy and 
REME that will establish Fair Reasonable and Non-Discriminatory (FRAND) licensing rates 
for renewable energy and REME IP to enable the technologies to be implemented by 
essentially any commercial entity anywhere.  



Energy Equity 
14. Ensure pre-requirements for prosperity are met: Focus on access to capital and financing 

mechanisms to deliver low-cost capital anywhere. Enable transfer of technology and 
training of local workforces that:

● Ensures equal access to information (internet connection) and education 

● Empowers local entrepreneurs to provide low-cost plug and play renewable 
energy solutions to communities in the developing world   

15. Develop plans to mitigate the impacts of disruption. Focus on protecting people, not 
businesses. Leave no one behind by following a bottoms up approach :  

● Equity assessment of each proposed change so the most vulnerable and 
underserved communities can be helped first and most. 

● Procedural justice so all stakeholders have the opportunity to engage and have 
agency in how changes are implemented, bottoms up approach..

● Places/countries advantaged by the transition need to support the efforts of those 
regions disadvantaged. Learn from the reasons such transfers did not work in the 
natural resource based economy by providing  the capability to be self sufficient 

16. Establish Climate/Equity Power Corps, similar to Peace Corps but updated to reflect 
equity priority, to transfer knowledge, technology, and funds.

● In a collaborative, culturally sensitive effort, the Climate Corps would help set up 
and support community-led initiatives such as:  

○ Provide and connect with investment capital

○ Free skill development and learning courses to train community members 
on business best-practices, and technical know-how to install and maintain 
renewable energy technology. 

○ Technical workshops targeting utility professionals on how to transition to 
a clean energy grid.

○ Workshops that focus on fostering community resilience and adaptive 
planning through community empowerment. 

● The Climate Corps would also transfer financial support for entrepreneurs, 
training, and local staff support.

● The Climate Corps would also provide training for carbon sequestration and 
utilization infrastructure and business practices so that developing countries can 
also benefit from the new carbon economy



The scale, complexity, and global mobilization effort needed to avoid catastrophic 
consequences for humanity creates unprecedented challenges to government and 
financial policies that require innovative solutions.

Two challenges:

○ lack of energy equity threaten social stability

○ climate change threatens environmental stability 

Government policies for climate change should explicitly feature 
increasing energy equity. This in turn will:

○ help reach global accord

○ provide the basis for selecting technologies that will enhance achieving 
both objectives

Summit Presentation Government
Overview



1. The rate of cost reduction of renewable energy sources has 
demonstrated the power of learning by doing and they, in turn, 
enable a modular distributed energy infrastructure that will increase 
energy equity 

2. Low cost renewable energy creates the opportunity for generating 
wealth  while addressing the threat of climate change, thus enhances 
energy equity ( eg, sequestration is a cost to the economy) 

3. This, in turn, creates positive feedback between more energy equity 

and climate change protection

4. Energy equity demands are in rural areas are not well served with 

today's energy infrastructure

5. The bottom-up nature of the transforming technologies empowers 
local entrepreneurs and communities to create cascading positive 
feedback across 

6. Low-cost renewable energy will have a wide range of impacts on the 
future of transport, food production, water desalination, and many 
more important sectors.

7. As we have witnessed within the solar industry, government 
leadership is crucial for furthering equity and a cohesive climate 
action plan. 

8. Learning by doing will reduce the cost of the technologies that can 
transform hydrogen from water and CO2 from the air into synthetic 
hydrocarbon fuels and materials (REME )technologies resulting in 
market forces enhancing the rate of adoption 

9. The crucial elements in hindering our objectives are: government 
stability, corruption, socio-, gender, and economic inclusiveness 

10. A clean energy transition will benefit many developing regions 
because of their geography

Findings



11. Equity and sustainability are not the inevitable result of low-cost 
renewable energy and can have catastrophic climate and social, political 
consequences if not achieved on time. 

12. Ensuring a timely transition will require leadership, a coherent, holistic 
global plan, and unprecedented cooperation between governments, 
industry, and philanthropy. It will also need a holistic approach that 
looks beyond geographic boundaries and recognizes the possibilities 
beyond the narrow confines of the current energy system. 

13. What matters the most for the commercial success of a technology is 
universal adoption. The role of Standard Setting Organizations is crucial 
(licensors and licensees, because generally, the licensing rate is set by 
the SSO

14. Social science and policy knowledge of how to implement the 
technology transformation in an equitable way lags far behind our 
technical capability to provide the increased energy demand to achieve 
energy equity. (see financial group) 

15. Generally, there is reason to believe that we have more technological 
capability than reflected in our current policies.  The challenge to 
governments is to get then scaled in the time needed    

Findings



Recommendations
1. Change government action mindset – addressing the challenge of climate 

change with a bottom-up focus on energy equity will transform threats into 
opportunity. The positive feedback will enhance our ability to address energy 
equity and climate change on time

2. The scale, complexity, and need for global mobilization effort needed to avoid 
catastrophic consequences creates unprecedented challenges to government 
and financial policies that require innovative solutions(see financial report) 

3. Create the capability for locally produced carbon-neutral synthetic fuels with 
renewable electricity to provide increased energy equity to the energy-poor 
agrarian communities.

4. Promote policies that create positive feedback between those building back 
better (developed countries) and those becoming self-sufficient.

5. Promote policies and subsidies that support efforts that create positive 
feedback between energy equity and climate change protection

6. Policies and subsidies to enhance the rate of the transition to a renewable 
energy driven economy need to start high to enable technologies to be 
implemented. Start their costs high to be reduced, eventually going to zero as 
costs are lowered by learning by doing, and by market forces taking over.

7. An essential instrument for governments is to align equity and market forces by 
using public procurement policies that directly link the two.

8. The policy challenge is to accelerate the transition to where market forces take 
over through fiscal policy (tax and subsidy). And ensure markets are open and 
transparent by removing barriers to the adoption of REME and market 
structures to the new properties/architecture of REME and the new industries 
they enable

9. Enable unparalleled cooperation between governments and industry for a 
timely transition. As in war efforts, use government powers to march in and 
direct private capabilities for public purposes (Ford to make tanks in World War 
II). Allow cooperation within industries. (Example: J&J and Merck to manufacture 
the J&J vaccine



Recommendations

11. Remove subsidies on fossil fuels with due care for energy supply continuity

12. Remove barriers (corruption and monopolies) to implementation and 
cooperation by giving individuals and distributed organizations the right to 
produce and sell energy.

13. Establish an international SSO for renewable energy and REME to establish 
Fair Reasonable and Non-Discriminatory (FRAND) licensing rates for 
renewable energy and REME. 

14. Focus on access to capital and financing mechanisms to deliver low-cost 
capital anywhere. Enable transfer of technology and training of local 
workforces that:

15. Develop plans to mitigate the impacts of disruption. Leave no one behind 
by following a bottom-up approach 

16. Establish Climate/Equity Power Corps, similar to a Multi-country Peace Corp 
but updated to reflect equity priority, transfer knowledge, technology, and 
funds.

 



Energy Equity 
Government
Breakout Refinement Session
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Key Feedback Provided

● Key to all of this is to continue to remember not to let perfect be the 
enemy of the good—it’s hard to get total agreement behind every 
recommendation, but by bringing these voices together we’re getting ever 
closer to the optimal solutions getting clear, actionable recommendations 
in the form of a plan is tough for a variety of reasons, but perhaps just as 
valuable would be to recommend to the world a set of guiding principles 
that should encompass the types of policies that will be best suited to 
address these problems moving forward. 

● Those guiding principles will center around:

Critical to recognize that amid the push for these changes, there are a lot 
of stakeholders across the globe that don’t want change because it will 
cost them—but with accountability and pressure (e.g., ESG demands from 
investors of private companies, more populist leaders who speak for the 
people rather than incumbent energy interests) that can be overcome 
Moving forward, there needs to be a simultaneous pressure from top 
down and bottom up:

Prevailing theme: we have the tools we know and there are also tools we’ll use 
that we don’t know about yet. We need to use those, because using yesterday’s 
tools for tomorrow’s solutions will not be fruitful.

● Reducing barriers to technology adoption

● Ensuring modular clean energy solutions will create opportunities for all to 
move up the ladder

● Ensuring access to finance and information

● Recognizing that we’re moving from a world of scarcity (which was true of 
fossil fuels) to a world of abundance (clean energy) and how that impacts 
the prevailing models

○ This is a key piece of the framing: it’s not extractive system with the 
inherent geopolitical challenges, and it’s not about flows because 
once equipment is stocked the capacity is there rather than seeing 
flows cross-borders of electrons/oil; it allows total energy security



Key Feedback Provided

● When the limits are gone, and energy is close to free and more abundantly 
consumed, it doesn’t work to fit it into existing models—that’s why the 
solutions will likely need to be created anew rather than adopted from 
elsewhere (see the Global Carbon Reward example discussed)

● There will still be winners/losers, but that can’t be a deterrent. Every 
major landscape change in human history has come from the fringe and 
not from the incumbents, and it’s not the incumbents who will be 
guiding this change (e.g., see Tesla first moving the world to EVs rather 
than incumbent automakers)

○ This will require mindset change and attention to 
incentive/structure: need to reduce the resistance but those 
resistances will remain especially strong in countries with weaker 
governments

○ The global supply nature will also come into play: extractors are 
also exporters, so change in other nations will lead to impacts to 
their markets

● More distributed systems also spell risk for the incumbents, and while 
some like Shell are trying to adopt new tools for the energy transition, 
they all won’t be doing so
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Influenced by: Chief Patrick

Network Capital: Applying an effective 
framework for energy equity solutions
 1)   Why this is important: Resources for Scale

 There is no single silver bullet or single solution to be deployed. 1,000 shots on goal even 
with a single technology require multiple types of innovation around deployment, 
partnerships and roles. Effective deployment at scale requires resource efficiency.
 Silver bullet single solution proscriptive solutions approaches to complex problems 
almost always fail. See William Easterly.

2)   Why today is Broken: example voluntary carbon
i)      No scale
ii)    stories v. outcomes
iii)  Uncertainty of "purchase" outcomes
iv)   No factors for co-benefits

3)   What has worked in finance (what can we learn) credit markets
i)      Moving from stories to factors of effect in terms of projects
ii)    Development of risk/factor tools
iii)  Independent raters and reviewers are required
iv)   Risk taking insurance aids in private sector risk management
v)    Regulators for ratings & insurance products
vi)   Institutional scale assets and portfolios (global resource allocations)



Energy Equity 
4)   What is proposed

i)      Focus on normalized effects. Buying / investing in effective outcomes vs. 
prescriptive solutions to maximize degrees of freedom among actors and innovations
ii)    Constrain the risk factors of desired effect to normalize it. i.e. 20 yr outcome with 
95% certainty threshold to normalize cost v. outcomes.
iii)  Build portfolios and tools for normalizing capital deployment
iv)   create the policy / market environments for risk insurance & raters independent
v)    Identify co-factors (to enable purchase management of co-benefits) innovation, 
social development, biodiversity etc. factor

5)   What this may enable
i)      Scale and finance, innovative public / private sector innovations for deployment
ii)    Outcomes at scale multi factor
iii)  Incorporation of normalized non-financial outcomes = Energy equity: examples 
engagement of people’s hours for some duration with x level of energy quality.
iv)   Co-benefit factors associated with energy access: education, healthcare to be 
incorporated if they desire is weighting co-benefits or externality costs

6)   Who is involved (roles and actions)
i)      Capital project initiators issuers, to identify the outcomes they deliver. ROEs return 
on effect
ii)    Policy/regulators to define "outcome targets" and any public support investment 
for outcomes
iii)  Finance, to initiate, package and bundle "effective products & portfolios"
iv)   Technology to track/assess effects
v)    Consumer/beneficiaries
vi)   Various NGO / regulatory policies to define "effects" principles & guidelines.

7)   Where to start
i)      Pick outcome metrics to measure and incorporate effects beyond the horizon of 
capital
ii)    Pick the effective constraints to normalize outcomes to allow matrix risks, roles and 
engagements in a non-prescriptive manner.
iii)  Identify the risk factors
iv)   Sequence the roles & goals

Read the Extended Finance Report here 

https://docs.google.com/document/d/1lC3N4A7aQvORcaKKCSF90b9FphxNP1j7lFuVVNtp6_k/edit?usp=sharing


1. Energy equity solutions scale from project to infrastructure level

2. Energy equity solutions vary in maturity stage of deployment

3. Energy has qualitative dimensions such as uptime etc. and should be 
incentivized relative to QOS delivered over time v. capex deployed. 
https://sdg-tracker.org/energy

4. Scale requires normalization of target outcomes “effects” such as X Yrs 
of energy related improvements in quality of life vs. simple MW installed or 
MWhs delivered/deployed. Equity is likely a function of the household or 
individual effect over time.

5. Normalized portfolios of public and private sector actions at scale require 
3rd party raters and validators of investments and effects over time

6. New Soft infrastructure capacity and roles is critical for high quality and 
high volume capital flow to go beyond the project or anecdotal level of 
investment.

7. Complex capital flows systems hold lessons learned from successes and 
failures of credit markets and voluntary carbon markets

Summit Presentation Finance
Overview



Recommendations

o Global (define effects and outcomes)

○ Technical (define the goals in normalized duration effects) 20 yrs of 
qualitative energy consumption linked to a human development 
outcome. define targets or ambitions for both outcomes and 
opportunities. Example 1 MWh/household/yr impact in LDC v. 
developed country.

○ Soft infrastructure: recognize legal and regulatory requirements to 
enable cross border flows with high quality information feedback 
loops. Normalize the risks, returns and places capital can flow for 
maximum “energy equity effectiveness”

○ Capital flows: Structure incentives and recognition for cross border 
flows where possible to maximize return on effect

o Regional (enable public private sector coordination)

○ Gap analysis for maximum return on effect opportunity

○ Legally Empower independent reviewing and ratings of project 
effects.  Don’t just do “good” maximize human effect/$.

○ Force transparency and failure rates. Normalized outcomes 
allows for high risk projects.

o Local

○ Incentivize Actions and actors unbiased to private and public 
sector

○ Encourage risk taking using normalized approach

o Learn and iterate constantly with feedback
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Overall Vision: maximum HU effect

Soft and Hard infrastructure to provide 
maximum effect measured as

HU= (Household Unit) of energy

● 20 yrs duration/capacity

● Safe thermal temperature (location 
relevant)

● Secure food storage / preparation

● Available potable water stored/gathered 
or running

● Communication / information access

Measure progress across 
baselines of HU= per country 
population 
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● How does last mile traditional finance practically work? The last mile payments and 
how can that work across developed to developing country divide?

● The time between 20 yr payback vs 3-5 yr risk that finance is willing to take in 
developing countries is a wide gap. How is this bridged?

● The long term currency risk across international investors needs to be stabilized

● Lack of trust in the market with the technologies is limiting to uneducated areas.

● People don't have a level of confidence in the underlying assets

● Carbon will become important into the global trade 

● Netzero is story not a solution or tool

● Government should be funding R&D efforts

● Missing examples existing equity based business models and framework to be 
replicated from other sectors.

● How can the end users be moved to value a product (energy) be something that they 
will pay for?

Key Feedback Provided



Key Suggestions for Improvement:

● Usability of technology is not well explained to the end user (reliability etc, this 
needs to be addressed)

● Bundling investments (risky and lucrativ)

● The 1MWh/household/yr example is good, but should take into account the 
importance of improved efficiency of devices and also regionally defined

● Make clear how government should be funding R&D efforts



● Incentivizing anything that furthers basic human needs elements should be a given in 
the future. This Includes a stable and clean environment as well as energy

● Incentives for solutions that will further humanity's basic needs including a stable & 
clean environment

● How can tokenization be used to support equity?

● How can forex exposure be mitigated over long term >5-10yrs for forign CAPEX

● Project by project is too slow New financial tools are needed to be created to finance 
these projects 

● Green Bonds, Social Bonds and outcome based, contingent capital should be a big 
consideration

● Insurance for projects to address the credit worthiness of the projects

● Global Carbon credit and offsets revenue could be used to fund the equity portion of 
commercial projects

● Refinance existing and future energy projects to include equity

● Incentivize investors to gain their return on investment from the development of the 
projects vs the profitability of the project.

● Equity (public good requirements) are already being mandated and blocking PV 
projects in the US (example: FB PPA projects in NM)

● Bringing Public Development Banks to the table to develop solutions who are looking in 
this area.

Big Ideas Brainstorm



Key Next Steps & Commitments

NEXT STEPS DESCRIPTION/RATIONALE

1. Set up a falsifiable goal and 
metrics for energy equity.  

2. Establish how to measure the 
current state and climate/human 

costs of energy inequity

3. Produce and open framework 
with examples of technologies 

and policy innovations that may 
reduce energy equity.

4. Understand the whole picture 
better -- how much capital is 

needed,...

To get the bigger picture.



Energy Equity Diagram 
of Crucial Components

Collaborate here

https://app.mural.co/t/energyequity7646/m/energyequity7646/1632864086960
https://app.mural.co/t/energyequity7646/m/energyequity7646/1632864086960


   Partial DRAFT:

Capturing CO2 from the Air at Low Cost: 

A National Security and Economic Priority

By Peter Eisenberger1   , Matthew Realff2   , Klaus Lackner3   , and Graciela Chichilnisky1 

 Executive Summary

An important US National Security issue identified by the Pentagon is the economic and 
political instabilities that can be triggered by climate change. A related challenge is how 
to make the transition to a sustainable energy system in which the human contribution 
to the carbon cycle is closed without compromising national/international economic 
growth. These challenges are now understood to be more serious, as was recently 
acknowledged in the 2013 IPCC report, because a significant percentage of the CO2 we 
emit stays in the atmosphere much longer than previously thought. This makes the goal 
of getting below 450 ppm impossible to achieve, even for the most optimistic IPCC 
emission scenarios, without being able to reduce the amount of CO2 already in the 
atmosphere, so called negative carbon. This White Paper will argue that both challenges 
can be addressed by the development and implementation of technology that can 
capture CO2 at an economically viable cost directly from the air (DAC). This document 
will make the case that DAC can be carried out at an economically viable cost contrary to 
previous assessments and that delaying its implementation will be both costly and risky.

The main conclusions from using the new understanding of the long lifetime of human 
caused CO2 emissions and of the costs of DAC are the following:

1. Attempts to capture and sequester CO2 from flue gases, which are included in the 
IPCC optimistic emissions scenarios, so called avoided carbon, will help reduce the 
amount of CO2 in the atmosphere. However, they cannot on their own, for any realistic 
level of de-carbonization of our energy and related economic disruption, prevent the 
CO2 concentration from going well above 450 ppm reaching levels of greater than 
600ppm by the end of the 21s  t  century.



2.
The CO2 pollution problem differs from the Sulfur pollution problem. In the case of acid 
rain the natural system could remediate the excess sulfur in 10’s of years so slowing the 
rate of emissions could solve the problem. In the case of CO2, a significant fraction of 
emitted CO2 remains for thousands of years in the atmosphere before natural 
remediation occurs. Thus slowing the rate of emissions would have to be so drastic that 
it is not economically and politically feasible. One needs DAC in order to avoid an 
enhanced risk of catastrophic climate change.

3.
Using the new understanding of the lifetime of increased CO2 concentration reveals we 
have entered a regime where delaying global scale implementation of negative carbon 
technology comes with a rapidly increasing cost and risk. If we started our large scale 
negative carbon implementation in 2010 for an emissions scenario characterized as 
optimistic by the IPPC required a CO2 removal capacity of 7.5 GtC/yr. With a cost of $50 
per tonne of CO2 sequestered the maximum cost per year to stay below 450 ppm is 
about 2% of the Global Gross Domestic Product (GGDP). Even if we now start such a 
program in 2020 we will no longer be able to avoid going well above 450ppm, getting to 
520ppm. To get back to 450ppm in 15 years after reaching 520ppm requires a 
maximum CO2 removal capacity of 10.5 GtC/yr at a cost per year of 3% GGDP. If we wait 
till 2030 the concentration reaches 540 ppm and to get it back to 450 ppm using DAC in 
25 years requires a capacity of 16 Gtc/yr and will have a maximum cost per year of close 
to 4%. If that is considered too risky and we need to get back to 450ppm in 15 years a 
capacity of 24GtC/yr is needed and the costs are around 6% of GGDP. In the case of 
Catastrophic Climate Change the cost will be much greater than that demonstrated by 
the recent Pandemic. Thus at even $100 per tonne from a National Security perspective 
DAC should be implemented.

4.
It is now very clear no amount of avoided carbon can prevent the atmosphere CO2 
concentration from exceeding 450 ppm

5.
A proper cradle to grave life cycle analysis of net carbon fluxes with respect to the 
atmosphere makes clear the critical distinction between our current efforts on avoided 
carbon and negative carbon. It can thus provide the basis for setting carbon limits and 
possible carbon market or tax programs that will level the playing field between 
practices which on net still add to the atmospheric concentration, avoided carbon, and 
those that reduce it, negative carbon, or are carbon neutral processes.
 





6.

DAC can be economically viable while satisfying cradle to grave life cycle analysis of 
reducing the CO2 concentration in the atmosphere. The argument that DAC can be low 
cost, less than $50 per tonne, is science based and is supported by the National Academy 
Report on Direct Air Capture and for Global Thermostat a third party evaluation by Norske 
Veritas. Other DAC efforts are also economically viable.

7.
The ability to site DAC facilities anywhere, but in particular near where the CO2 can be
 used or sequestered, can reduce the post capture costs significantly. In particular it can 
make DAC very economically attractive for monetizing the CO2 for EOR, synthetic fuels 
and industrial gases and as an alternative feedstock for materials made from fossil fuels. 
Large Corporations interested in monetizing CO2 have also done due diligence on the 
same technology as DNV and are prepared to share their assessment if it is deemed 
important to have additional input than that provided by DNV. They view their recognition 
that DAC is economically viable as a competitive advantage but they also recognize that to 
meet the challenges we face will require a very large effort.

8.
Thus DAC would enable the development of the capability to address the National 
Security objective of CO2 atmospheric concentration stabilization. When combined with 
hydrogen produced by nuclear or solar energy, the CO2 can provide our hydrocarbon 
based liquid fuel needs in a way that is sustainable without the need for expensive new 
infrastructure. DAC is thus clearly a dual use technology which historically has reduced 
the actual cost of addressing a national security threats such as was the case for 
Eisenhower’s national highway system.

9.
With a carbon market that values negative carbon and rules that allow one to offset 
emissions, then DAC can provide both the transition solution, offsetting emissions from 
fossil fuel sources, and the long term solution of using renewable energy to drive the 
removal of the excess CO2 above 450ppm (or other target) that has accumulated in the 
atmosphere threatening catastrophic climate change.

10.
The most important conclusion is that DAC is essential for National Security and because 
it is also economically viable it can also facilitate the transition to a sustainable energy 
future without economic dislocation. Policy makers and strategic planners in the 
government should be made aware of this new option and the increased need to 
aggressively evaluate and implement efforts to enable DAC to address the climate change 
risk we face at an economically affordable cost.



We all agree that we urgently need to reach a globally inclusive, just, 
transparent, and collaborative effort for global Energy Equity. Current, 
growing, positive momentum in the green transition will not be sufficient if 
left to proceed organically and at the current pace. Featuring Energy Equity 
in our efforts to address the threat of climate change is highly crucial for the 
outcomes. 

1. Energy inequity and climate change threaten all aspects of life as 
we know it, and the two issues are intrinsically linked.

2. We need to make energy equity a central feature in our policies, 
financial mechanisms, technology design, and deployment to 
achieve the global mobilization needed to address the dual goals 
of social prosperity and climate stability in the very short time we 
have.

3. In doing so, we will remove many of the obstacles which we are 
currently struggling to overcome in our fight against climate 
change and poverty, and in fact, by featuring energy equity, those 
obstacles are transformed into a positive basis for reaching a 
global accord on climate change.

Joint Declaration 
As introduced at the the Summit



4. We have the necessary technologies, and these technologies are 
fueled by such inputs as water, air, and the sun, which are more 
equitably distributed than fossil fuel resources. These technologies 
are modular and scalable, and therefore they are able to be more 
easily distributed to, and accessed by, the people who will use them. 
Furthermore, these technologies can all be made economically 
viable so that both government action and markets will be 
incentivized to implement them.

5. The scale, complexity, and short time horizon of the global 
mobilization effort needed to avoid catastrophic consequences 
creates unprecedented challenges to government and financial 
policies that require innovative solutions to enable technology to 
both address energy equity and climate change.

6. Our actions must directly impact people's lives, and we must leave 
no one behind. By doing so, we will be able to achieve government 
support for the scale and at the pace required to address the dual 
threats of energy inequity and climate change.

7. Mitigating the tragedy of the horizons is important as it is one of the 
causal factors of current problems humanity is facing. 
Acknowledging the limit's to laissez faire will allow for a balanced 
approach to resolving those limits.

8. The future is us. It is not somebody else’s responsibility, but all of 
our responsibilities, working cooperatively — together.

Joint Declaration 
Introduced at the the Summit



Energy Equity 2021
Participants Joint Declaration

Poll Outcomes:

Point 1: 91% Fully agreed, 9% adjusted the text

Point 2: 96% fully agreed, 4% adjusted the text

Point 3: 88% fully agreed, 13% adjusted the wording

Point 4: 71% fully agreed, 29% requested adjustment

Point 5: 86% agreed, 14% requested wording adjustments

Point 6: 71% fully agreed, 29% requested adjustment

Point 7: Item added, per suggestion

Point 8: 83% fully agreed, 17% adjusted wording

Next step:

Implement suggestions and edits



Isabella Correa’s call to action
Isabella Correa is a first-year mechanical engineering student at Stanford University. Previously, she’s led 
local and global climate advocacy initiatives such as organizing a 1000+ attendee Youth Climate Action 
Summit with the help of her student team and the Tech Interactive in San Jose. Isabella has also 
represented her state at the Washington D.C. Youth Summit on the Environment and interned at the 
Climate Museum in New York City, co-creating content centered on the rise of climate change-mitigation 
innovations. Intersecting her interest in technology and climate justice, Isabella has engaged in personal 
environmental engineering projects and worked with student run political hubs to mobilize towards 
policy change within Silicon Valley that supports equitable, sustainable action.

https://docs.google.com/file/d/1NzgGLHMsJoujg2fX3eInorypgqDd3hHm/preview


Feedback

“Thank you so much for having us and for giving us a platform to share our creative 
approach with such a distinguished collection of thinkers.”

“THANK YOU for the summit. This has been excellent.”

“ I truly enjoyed being a chair and appreciated how much I could learn from the other 
groups with the different angles and perspectives.”.

“This was mind-opening.”

“This summit has been incredible! I have a lot of reflecting to do.”

“Thank you for all of your efforts at the energy summit. Thank you for inviting me, 
allowing me to meet so many great people who are unidirectionally focused on achieving 
the same objective: To leave the planet better than we found it!”

“Thank you for a truly memorable two days of content collaboration.”

“Thank you for involving me in a fun and impactful project.”

“Incredible! I learned a lot! Most importantly: how central improving energy equity is to 
come together to successfully address the threat of climate change in the time needed. “

“Fantastic job! Kudos!”

“ECI’s webinar was excellent and an amazing job of coordinating and organizing. Brava!!”

“Thank you for allowing me to be involved!”

“Congratulations, and thank you for organizing such an impactful activity. Participating 
has truly made new connections in my brain.”



Energy Equity Summit

Participants

NOTE: Compiled from online sources.

List may be incomplete due to registration time.



Armando Araujo | Belo Monte Transmissora 
de Energia Brazil
Pre-Summit Contributor - Technology

Power Engineer (Federal University of Rio de Janeiro, UFRJ – 1965), MSc (Illinois 
Institute of Technology – 1968), PhD (Federal Engineering School of Itajuba – 1974). 
Former professor at UFRJ and University of Brasilia for ten years each. Former 
positions: Director of Procurement Policy at World Bank (WB); National Secretary of 
Energy of Brazil; Board member of Itaipu Binational, Furnas and Chesf; President of 
Eletronorte. Twenty years of experience in world-wide development projects at WB and 
more than thirty years in energy projects in Brazil (large hydroelectric and 500 kVAC 
and 800 kVDC transmission).

Adeola Abedesi | Lagos State Government
Pre-summit Contributor - Government/Framework

Finance Professional for Lagos State Government Office of the Honorurable 
Commissioner for Energy & Mineral Resources with the background n Chartered 
Accountant (ACCA), Energy & Infrastructure, Business Development Strategy, and  
Investments.

James Arbib   | RethinkX – Rethinking 
Humanity
Pre-Summit Contributor - Government Chair

James Arbib is a London-based investor in technology. He is the founder of Tellus 
Mater, an independent philanthropic foundation dedicated to exploring the impacts of 
disruptive technology, and its potential for solving some of the world’s most 
challenging problems.  In addition, Jamie oversees a London-based family office with 
a diversified portfolio, across all asset classes and a focus on the risks and 
opportunities of technology disruption. A graduate in History from Trinity College, 
Cambridge, he has a Masters in Sustainability Leadership also from Cambridge. He is 
a qualified chartered accountant and worked as an investment analyst covering 
utilities.

Stephanie Arcusa | ASU Lightworks
Pre-Summit Contributor - Government

Climate scientist with experience in climate science policy, emission accounting, and 
sustainability project management. Project lead on designing certificates of carbon 
sequestration and on engaging stakeholders in planning the decarbonization of 
Arizona in the context of an industrial hub spanning the Inter-Mountain West. 
Contributing member on a project investigating the intersection between global energy 
equity and climate action. Contributing member on a Mitsubishi Chemicals project 
exploring carbon as a waste management problem.



Habib Azarabadi | ASU Research
Pre-Summit Contributor - Finance

Habib is a PhD student in the Center for Negative Carbon Emission (CNCE) at 
Arizona State University. His research is focused on carbon capture methods, 
especially air capture technology to absorb carbon dioxide from ambient air. With a 
background in chemical engineering, he started his PhD as a sustainable engineer 
focused on the life cycle analysis (LCA) of passenger car tires, funded by Cooper Tire 
and Rubber Company. Later on, he joined Dr. Klaus Lackner’s group and 
concentrated on CO2 capture technologies and clean power plants. Air capture has 
the potential to improve current carbon management systems to address climate 
change issue. Reducing the cost and emissions of basic infrastructure industries (e.g. 
power plants) by scale down and mass production is another field of interest that 
Habib is working on.

Matthew Atwood | AirCapture LLC
Participant

Matt runs a start-up in direct air capture and carbon utilization transitioning into 
commercialization. Decarbonizing the industry while addressing legacy CO2 
emissions. At Algae Systems, Matt led the development of an energy-positive, 
carbon-negative integrated municipal wastewater treatment process that produces 
high quality water and liquid transportation fuels while recovering nutrients in the form 
of fertilizers and biochar. Matt has been involved  in various 501(c)(3) orgs, primarily in 
disaster relief and drug policy reform, where he helped write the Illinois Medical 
Cannabis Act and was the lead lobbyist for the effort. He served as Chairman of SSDP 
for several years. Matt's  mission is to develop systems that bring balance and remove 
externalities from the human-earth system.

Ron Baiman | Benedictine University
Pre-Summit Contributor - Framework Chair

Ron is a Associate Professor of Economics at Benedictine University. He is also the 
Director of Budget and Policy Analysis at the Center for Tax and Budget 
Accountability. Prior he was a Policy Research Project Development Analyst at Loyola 
University in Chicago, as well as an visiting assistant professor at the University of 
Chicago.

https://engineering.asu.edu/cnce/


Scot Bryson | Orbital Farm
Participant

Scot Bryson is the founder and CEO of Orbital Farm, a circular project development firm 
utilizing industrial by-products to produce food, vaccines, and medicines for billions of 
people. We integrate carbon capture, renewable energy, green hydrogen, biotechnology, 
and aquaponics to build entire new economies and food systems that can be created 
anywhere with water, green energy, and food grade CO2. Orbital Farm projects can 
provide daily protein requirements for 4.5M people every day per facility. By developing 
only 200 circular, mega projects around the planet we will feed more than a billion people 
everyday, and end world hunger by the 2030 timeline. Orbital Farm’s mission is to use 
food and health as catalysts to tackle climate change with the pace and scale required to 
meet the challenges of our growing world and develop hundreds of CO2 capture projects 
globally. 

Edgar Bronfman | Global Thermostat
Participant

Edgar Bronfman Jr. is a Managing Partner at Accretive LLC, a unique firm that specializes in 
creating companies to solve important problems in large industries. Mr. Bronfman invested in 
Global Thermostat in 2010, becoming its first investor. Mr. Bronfman is also Executive 
Chairman of Global Thermostat LLC, a pioneering company designed to develop and 
commercialize a technology for the direct capture of carbon dioxide from the atmosphere and 
other sources. He is also a co-founder and General Partner of Waverley Capital, a venture 
capital group focused on the opportunities presented by disruption in the media industry. Mr. 
Bronfman is the former Chairman and Chief Executive Officer of Warner Music, one of the 
world’s largest music companies. Bronfman also serves on the boards of InterActiveCorp, is 
Chairman of the Board of Endeavor Global (a non-profit organization pioneering a new 
approach to international development), serves on the board of New York University Elaine A. 
and Kenneth G. Langone Medical Center, and is a member of the Council on Foreign Relations.

Nour Batyne | Columbia 
Participant

Nour is a New York-based creative producer, facilitator, and artist whose work lies at the 
intersection of immersive storytelling, futures thinking, and social innovation. She founded 
Disruptivist, a global community of artists working to amplify the power of the arts as a tool for 
social change and innovation with the mission to challenge and transform the status quo. Their 
most recent production includes Resilience 2032, a social media theatre experience that 
transports you to the year 2032. It received the Next Generation Foresight Practitioner Award 
(North America) for its aim to democratize and scale futures thinking by leveraging social 
media theater to inspire widespread civic engagement with a focus on climate change, 
data-driven technologies, and systemic inequality. Current projects also include Future 
Ancestors, a community-led platform of story-seekers that exists to unlock the power of our 
legacy. Nour has worked in the nonprofit sector both locally and internationally for the last 14 
years with a focus on collaborative impact and movement building. Nour serves as an 
Associate Instructor in the M.S. in Nonprofit Management program at Columbia University and 
is a Next Generation Foresight Practitioner Fellow at the School of International Futures. She is 
a member of the Wide Awakes, an open-source network who radically reimagine the future 
through creative collaboration.



Matthew Chester | Z Federal
Pre-Summit Contributor - Co-Chair Government

Matt Chester provides subject matter expertise on the U.S. energy and utility industry, 
including technologies to watch, market forces at play, and upcoming state and federal level 
policy that will guide the evolution of this space. He is the owner of Chester Energy and 
Policy LLC, where he provides data analysis, market research, and expert written content on 
all aspects of the energy sector. He has over 10 years of experience consulting in the world 
of energy, including at major consulting firms working with the U.S. Department of Energy, 
assisting utility industry executives, and providing energy and climate insights for businesses 
seeking to meet internal and external sustainability goals. Matt holds a Bachelor of Science 
degree with high honors in Mechanical Engineering from the University of Virginia, where he 
also specialized in Civil Engineering and Science & Technology Policy.

Ariella Chichilnisky Du Lac | Stanford
Pre-Summit Contributor - Framework

Ariella Chichilnisky du Lac is a junior at Stanford University, pursuing a bachelor’s 
degree in Symbolic Systems with a concentration in sustainability. She’s interested in 
finding solutions to the climate crisis that involve many different fields and 
interdisciplinary approaches. In her free time, Ariella rock climbs, reads, and plays with 
her five pet frogs.

Raymond Chavez | Earth Council Alliance
Co-Host, Pre-Summit Contributor - Sustainable Mobilization

Raymond Chavez, a Senior Program Development Specialist at Earth Council Alliance 
& Senior Advisor at Geographic Planning Collaborative (GPC) Group, has more than 25 
years of experience with project design, strategic planning, public-private partnerships, 
fundraising and communications for U.S. and international sustainable development 
programs that integrate biodiversity conservation, climate change, sustainable 
agriculture, marine resource conservation and ecotourism. Raymond works 
extensively with sustainable development program funding organizations that include 
private foundations, U.S. government, multilateral banks, bilateral donor agencies and 
private corporations. Raymond has extensive experience with multimedia 
communications for live events, cause-related marketing and public relations for 
large-scale international conservation and sustainable development programs. This 
includes his work as an award-winning writer, director and producer of documentary 
films for National Geographic, Discovery Channel and PBS, as well public-awareness 
programs for television, Internet, radio and print.



Brent Constanz | Blue Planet Ltd.
Participant

Chief Executive Officer at Blue Planet Ltd. Blue Planet’s technology uses CO2 as a raw material 
for making carbonate rocks. The carbonate rocks produced are used in place of natural 
limestone rock mined from quarries, which is the principal component of concrete. CO2 from 
flue gas is converted to carbonate (or CO3=) by contacting CO2 containing gas with a 
water-based capture solutions. This differentiates Blue Planet from most CO2 capture 
methods because the captured CO2 does not require a purification step, which is an energy 
and capital intensive process. As a result Blue Planet’s capture method is extremely efficient, 
and results in a lower cost than traditional methods of CO2 capture.

Graciela Chichilnisky | Global Thermostat
Participant

Dr. Graciela Chichilnisky is the co-founder and CEO of Global Thermostat, and co-creator of a 
carbon removal technology that can reverse climate change. The technology was chosen by 
MIT Technology Review as one of the Ten Breakthrough Technologies of 2019, a list curated 
by Bill Gates. Dr. Chichilnisky is also a Professor of Economics and Mathematical Statistics 
at Columbia University, and Director of the Columbia Consortium for Risk Management. Dr. 
Chichilnisky acted as the lead author on the Intergovernmental Panel on Climate Change, 
which received the 2007 Nobel Prize for its work in deciding world policy with respect to 
climate change, and she worked extensively on the Kyoto Protocol, creating and designing 
the carbon market that became international law in 2005. Dr. Chichilnisky is the author of 
more than 300 scientific articles and more than 15 books, including the recently published 
Reversing Climate Change and the award-winning Saving Kyoto, which won the American 
Library Association’s 2010 Outstanding Academic Title of the Year and the American 
Geographical Society’s Book of the Month Award in October 2009. She holds two Ph.D. 
degrees, in Mathematics and Economics, and her graduate studies were at MIT and the 
University of California, Berkeley.

EJ Chichilnisky | Stanford University
Participant

Ej is a professor at Stanford University. His laboratory performs basic research on the 
function of the retina in vision, and neuroengineering research on the development of 
artificial retinas for treating incurable blindness, scientific investigation, and eventually 
visual augmentation.



Isabella Correa | Lockheed Martin Space
Pre-Summit Contributor 

Isabella Correa is a first-year mechanical engineering student at Stanford 
University. Previously, she’s led local and global climate advocacy initiatives such 
as organizing a 1000+ attendee Youth Climate Action Summit with the help of her 
student team and the Tech Interactive in San Jose. She has also represented her 
state at the Washington D.C. Youth Summit on the Environment and interned at 
the Climate Museum in New York City, co-creating content centered on the rise of 
climate change-mitigation innovations. Intersecting her interest in technology and 
climate justice, Isabella has engaged in personal environmental engineering 
projects and worked with student run political hubs to mobilize towards policy 
change within Silicon Valley that supports equitable, sustainable action.

Craig Dykers | Snøhetta                     

Participant

As one of the Founding Partners of Snøhetta, Dykers has led many of Snøhetta’s 
prominent projects internationally, including the Alexandria Library in Egypt,[2] the 
Norwegian National Opera and Ballet in Oslo, Norway,[3] the National September 11 
Memorial Museum Pavilion in New York City,[4] and the recently completed Ryerson 
University Student Learning Centre in Toronto, Ontario, Canada.[5] Dykers is currently 
leading the design of the San Francisco Museum of Modern Art Expansion in San 
Francisco,[6] the new Times Square Reconstruction in New York City,[7] both of which 
are currently under construction, as well as the Calgary Public Library, in Alberta, 
Canada.[8]

Deepak Divan | Center for Distributed Energy
Pre-Summit Contributor - Chair Technology

Dr. Deepak Divan is Professor, John E Pippin Chair, GRA Eminent Scholar and Director 
of the Center for Distributed Energy at the Georgia Institute of Technology in Atlanta, 
GA. His field of research is in the areas of power electronics, power systems, smart 
grids and distributed control of power systems. He works closely with utilities, 
industry and is actively involved in research, teaching, entrepreneurship and starting 
new ventures.

https://en.wikipedia.org/wiki/Bibliotheca_Alexandrina
https://en.wikipedia.org/wiki/Egypt
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-2
https://en.wikipedia.org/wiki/Norwegian_National_Opera_and_Ballet
https://en.wikipedia.org/wiki/Norwegian_National_Opera_and_Ballet
https://en.wikipedia.org/wiki/Oslo,_Norway
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-3
https://en.wikipedia.org/wiki/New_York_City
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-4
https://en.wikipedia.org/wiki/Ryerson_University_Student_Learning_Centre
https://en.wikipedia.org/wiki/Ryerson_University_Student_Learning_Centre
https://en.wikipedia.org/wiki/Toronto
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-5
https://en.wikipedia.org/wiki/San_Francisco
https://en.wikipedia.org/wiki/San_Francisco
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-6
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-7
https://en.wikipedia.org/wiki/Alberta
https://en.wikipedia.org/wiki/Craig_Edward_Dykers#cite_note-8


Douglas Grandt | Climate leader
Participant

Experienced Energy and Climate Messenger with a demonstrated full-time encore 
career as an energy and climate activist (presently working with an international 
team on CO2 and methane removal). Skilled in Corporate Planning, Project 
Management, Corporate Social Responsibility, and Environmental Regulation 
Writing. 44-year Corporate Professional from Signal Oil, Humble Oil and Exxon to 
CalEPA Air Resources Board with a Bachelor's degree in Industrial Engineering 
(Major) and Petroleum Engineering (minor) from University of California, Berkeley.

Leon di Marco | FSK Technology Research
Pre-Summit Contributor - Technology

Leon di Marco took a BSc in physics and electronics from Manchester University, and then 
studied for a Ph.D in solid-state physics at the University of Reading. He then joined the GEC 
Hirst Research Centre researching VMOS semiconductor processes. After a period with 
Multitone Electronics designing single chip direct conversion radiopagers, he managed the 
technical direction of two communication companies and is now a renewable energy 
consultant specializing in large-scale solar power and solar fuels. He co-wrote a 2011 IEEE 
Spectrum Special Issue paper on “Energy Storage via Carbon-Neutral Fuels Made from CO2, 
Water, and Renewable Energy” which forms the basis for this talk.

Brain Green | Sustainable Systems and 
   Carbon Management 

Pre-Summit Contributor

Advocate and champion for immediate action to address key drivers of climate 
change. Passionate about infrastructure electrification, distributed electricity 
generation, Microgrids for increased redundancy and continuity of supply, community 
grid equity, local grid hardening and sustainable energy storage solutions. Enthusiastic 
supporter of point source and direct air carbon capture, carbon utilization 
technologies and subsurface sequestration, storage and mineralization solutions in 
the transition to the Renewable Energy and Materials Economy (REME). The transition 
to the REME represents a massive financial opportunity and a means to limit 
significant global environmental damage. Actively working to connect sustainable 
innovators with end user companies to drive accelerated adoption and 
implementation and drive funding and investment. Provides support for renewable 
startups and carbon management firms to shift the paradigm to more sustainable, 
higher energy equity solutions. Challenges those who advocate for status quo and are 
not open to solutions addressing the climate emergency. Experienced subsurface 
engineer with background in Chemistry. 



David Elenowitz | Zero Carbon Partners
Sponsor

David Elenowitz is the President and Founder of Zero Carbon Partners, an investment and 
strategic/operating firm focused on emerging companies in the low carbon space, funded with 
$50 million of capital. Mr. Elenowitz is also Senior Advisor of Global Thermostat, a leading 
company engaged in carbon dioxide removal from both the atmosphere (direct air capture) and 
industrial flue gas emissions (point source capture). Previously, Mr. Elenowitz ran Mercury 
Capital, a private equity firm, where he led the acquisition, and helped run, a number of 
companies with total revenues in excess of $1 billion and combined enterprise values in 
excess of $350 million. Prior to forming Mercury in 1994, Mr. Elenowitz ran the U.S. operations 
of The Sutton Company, a private equity firm. Previously, Mr. Elenowitz spent five years in 
corporate strategy consulting for Bain & Company in Boston and London, and as an 
independent consultant. Mr. Elenowitz is a graduate of Tufts University with a degree in 
Economics, summa cum laude.

Dr. Peter Eisenberger  | Elk Coast Institute  
 Global Thermostat

Summit Host

Dr. Peter Eisenberger has studied and worked in the applied sciences field for more than four 
decades. He started his career at Bell Laboratories in 1968 where from 1974-1981 and his 
research interests involved using X-ray produced by Synchrotron radiation to study the structural 
properties of complex solids and surfaces. In 1981, Dr. Eisenberger joined Exxon Research and 
Engineering Company as Director of their Physical Sciences laboratory. Throughout his work 
career, Dr. Eisenberger has remained active in various academic roles and scientific 
associations. He was a consulting professor at Stanford University’s Applied Physics 
Department from 1981-1987, chair of the Advanced Photon Steering Committee and a 
participant in National Academy of Sciences (NAS) and Department of Energy (DOE) studies. He 
was appointed by the Governor of New Jersey to the New Jersey Commission on Science and 
Technology and is a member of the GEO2000. Dr. Eisenberger attended Princeton University 
from 1959-1963, where he received a B.A. in Physics with honors. He received a Woodrow 
Wilson Fellowship for his first year at Harvard University and a Harvard Fellowship for his second 
year. He graduated in 1967 from Harvard University with Ph.D. in Applied Physics and remained 
at Harvard for one year as a Post-Doctoral Fellow, where he did research in both biophysics and 
on the polaron theory.

Nicholas Eisenberger | Pure Energy Partners 
Global Thermostat

Participant

Nicholas is Managing Partner of Pure Energy Partners, a venture catalyst firm that invests in 
high¬ potential clean economy companies and partners with innovators to drive profit and 
impact. He is a Senior Advisor to Global Thermostat, a leading Direct Air Capture company. 
Nicholas led the effort to raise ~$100MM from a consortium of global energy companies and 
governments to launch the Carbon XPRIZE and founded the Circular Carbon Network with the 
XPRIZE Foundation to accelerate flow of capital and commercial activity in the sector. He 
co-founded and serves as a director of the CREO Syndicate, a network of family office investors 
with a half trillion dollars plus of accumulated wealth focused on opportunities in the clean 
economy, and chairs CREO´s Carbon Removal Committee. Mr. Eisenberger was an investor at 
Churchill Capital, a pure play cleantech venture firm, and founded and led several pioneering 
companies in the digital clean economy sectors.



Grant Faber | Global CO2 Initiative
Participant

Grant serves as a Techno-Economic Assessment Researcher at the University of 
Michigan Global CO2 Initiative. In this role, he conduct techno-economic assessments 
of carbon capture, utilization, and storage technologies and engage in scholarship 
related to technology assessment. Grant aquiered a Master of Science in Sustainable 
Systems from the School for Environment and Sustainability and a Bachelor of 
Business Administration in Finance from the Ross School of Business, both at the 
University of Michigan. I subscribe to the philosophy of effective altruism and intend 
to use my career to mitigate the threat-multiplying, catastrophic risk of climate change 
as effectively as possible.

Richard Faber | International Monetary Fund
Pre-Summit Participant - Finance

Richard Faber has a wide spectrum of experiences including representing the United 
States on the Executive Board of the IMF, ensuring the stability of the international 
monetary system and providing financial assistance to members focusing on 
low-income, fragile, conflict-affected states, and emerging markets.
His 35+ years of extensive experience in capital markets and portfolio management 
as senior level investment professional have ensured highly consistent positive 
returns on investment under variety of market conditions.

Marcius Extavour | Carbon XPRIZE
Pre-Summit Contributor - Finance

Marcius Extavour combines his experience in partnership building and strategy with 
his training in physics and engineering to bolster the transition to a clean energy 
future. He is lead of Environment, Energy, Climate at NRG COSIA Carbon XPRIZE, a $20 
million global competition to recycle CO2 into valuable products. Before joining 
XPRIZE, Dr. Extavour served as Director of Government and Corporate Partnerships in 
the Faculty of Applied Science and Engineering at the University of Toronto. He has 
also held positions at the U.S. Senate Committee on Energy & Natural Resource as the 
OSA/SPIE/AAAS Congressional Science & Technology Policy Fellow, and at the 
Council of Canadian Academies. In the private sector, Dr. Extavour has developed risk 
management software for North American electric power markets at Ontario Power 
Generation, and designed and fabricated optoelectronic devices at Nortel Networks 
Research Labs. Dr. Extavour received a PhD and MSc in Physics from the University of 
Toronto, where he explored the quantum mechanics of light and matter near absolute 
zero. He also holds a BASc in Engineering Science from the University of Toronto.



Jonathan Goldberg | Carbon Direct
Pre-Summit Contributor - Finance

Jonathan Goldberg is the founder and CEO of Carbon Direct, working with consumers 
and businesses to fulfill demand for negative emissions, and with the negative 
emissions industry to scale to combate climate change. Mr. Goldberg has over 15 
years of experience in energy investing and project finance. He founded and launched 
hedge fund BBL Commodities, and started his career at J. Aron, the commodities 
division of Goldman Sachs where he managed a large proprietary trading book with an 
emphasis on commodities. He was a managing partner for Glencore’s US derivative 
business prior to its IPO. Mr. Goldberg’s focus on climate change and negative 
emissions continues through his work at Columbia University where he sits on the 
board of the Center on Global Energy Policy. Mr. Goldberg has been a lecturer on 
energy issues at the university and helps steer the Carbon Dioxide management 
program. He is also an advisor to Lawrence Livermore National Lab’s report on 
negative emission. He graduated with honors from Yale University, with a degree in 
economics.

Carly Fischer | For Freedoms
Pre-Summit Contributor - Outreach

Carley is the Impact Strategist and Collaborative Facilitator for Wide Awakes, an 
open-source artist network who radically reimagine the future through creative 
collaboration.

Patrick Furlotti | Projects for Good/Global Mana
Sponsor

Patrick Furlotti applies 16 years of combined experience in geography and marine sciences to 
finding solutions for human and environmental health. He has launched Silicon Valley startups, 
an engineering firm that pioneers clean technology, and a nonprofit organization focused on 
accelerating global sustainability. Patrick is dedicated to connecting people to viable climate 
solutions: regenerative agriculture, novel waste-to-energy systems, carbon-negative 
technologies, and digital platforms to monitor and reduce global carbon emissions while 
driving digital assets toward environmental protection efforts. With the Hanalei River Heritage 
Foundation, he captained research vessels with leading marine biologists to study coral reef 
degradation and monitor ocean health. With the Earth Justice Organization, Patrick launched 
an action case that pushed the Navy to move subsonic weapons testing 100 miles offshore. 
Now with Projects For Good, Patrick promotes planetary thriving by helping communities 
launch sustainable economic development. He has directed and produced numerous 
documentaries, including the recent short film, Carbon Negative (2017).



Jason Hochman | DAC Coalition 
Pre-summit Contributor - Technology Co-Chair

Jason helped craft the policy and regulatory construct promoting utility clean energy 
efforts at Con Edison, and has worked on climate and sustainability issues at the 
Department of Defense, Acclimatise, and Demos. He earned a B.A. in History and 
Public Policy from Brown University and a M.S. in Global Energy & Environmental 
Policy from NYU. Currently, he is the Co-Founder and Senior Director of the Direct Air 
Capture Coalition, a non-profit, multi-stakeholder, climate-focused global coalition to 
help educate, engage, and mobilize society around Direct Air Capture deployment.

Nick Gogerty | Risk specialist
Pre-Summit Contributor - Finance Chair

Nick Gogerty creates & builds fin-tech solutions with great teams. He builds global 
strategic relationships in financial services, government & technology firms at the 
highest levels. He has applied Blockchain, macro-economics, quantitative research 
and managed innovation across verticals in technology, finance and renewable energy. 
Recently role advising G20 working group on changes in sustainable finance and 
blockchain implications. He co-designed a blockchain crypto & monetary theory class 
for Fordham university. Winner MIT Solve competition for Healthcare solution using 
micro-health records and blockchain. Award presented at United Nations HQ. Creator 
of SolarCoin, a free solar energy incentive program using blockchain technology. 
SolarCoin deployed to 73 countries partnered with energy platforms tracking 5% of 
global solar energy.Chief Analyst for a European science research incubator modelling 
on the MIT medialab, he oversaw incubation & IP capture for 70 PhD projects: Artificial 
Intelligence & material sciences, fin-tech & others.

Rob Fraley | AirCapture
Participant

Rob is responsible for developing new markets and applications for modular onsite 
direct air capture and also for developing and managing AirCapture’s portfolio of 
carbon assets, which are generated through the deployment and operation of the 
company's direct air capture systems. This includes representing the company, and 
direct air capture more generally, in policy discussions surrounding carbon 
capture/direct air capture legislation and trading markets for carbon credits and 
allowances in the U.S. and the EU.



Nadia Soraya Kock | Elk Coast Institute
Summit Host

Nadia, born in Hamburg to a German mother and Persian father, was raised between 
Northern Germany and Tehran. Supporting herself while studying chemistry at the 
University of Hamburg, Nadia got involved in the commercial film industry, which 
became the incidental start to an international career as a film editor, writer and 
producer. Her achievements in all genres of film, from commercials, TV, to features and 
documentaries, led to numerous international awards and brought her to the U.S. 
Triggered by her activist efforts to produce a documentary about the possibilities of 
reversing climate change, she was introduced to Peter Eisenberger and Graciela 
Chichilnisky. This led Nadia back to her scientific roots and an unexpected, but 
meaningful career change. Working to further Peter and Graciela’s efforts, organizing 
their outreach and trying to promote the way to a renewable energy and materials 
future resulted in her position as a director of the Elk Coast Institute for mindful 
innovation.

Hanna Kolous | Rhodium Group
Pre-Summit Contributor - Framework

Hannah Kolus is a Research Analyst with Rhodium Group's Energy & Climate practice, focusing 
on US energy markets and policy. Before joining Rhodium, Hannah worked with global land 
models and output at the Jet Propulsion Laboratory and researched historical climate at 
Northern Arizona University. She has a Bachelor’s degree in Physics from Brown University and 
a Master’s degree in Environmental Science and Policy from Northern Arizona University.

Courtney Holness | Carbon 180
Pre-Summit Contributor - Government

Courtni supports the Carbon 180 on tech-based carbon removal policy. She holds a BE in earth 
system science and environmental engineering from The City College of New York. 

Jan Hartke | Earth Council Alliance
Participant

Jan Hartke helped to internationalize the environmental agenda and is recognized as 
one of the founders of the sustainable development movement. He is President of the 
Earth Council, formed by UN Secretary-General Maurice Strong at the Earth Summit of 
1992. He served for 12 years as the global Director of Clean Energy for the Clinton 
Climate Initiative. He served as Senior Adviser to UN Secretary- General Sha Zukang at 
the UN Conference on Sustainable Development and was a strong advocate in efforts 
to create the UN Sustainable Development Goals for 2030. He is a co-founder of 
Ceres, a network of institutional investors with $10 trillion in assets, and helped 
establish the Global Environment Facility, the largest environmental grant- making 
institution globally. Nelson Mandela praised Jan’s leadership for helping the New 
South Africa create green jobs for women and young people. He is married to JoEllen 
Fortune Hartke, has four sons, and lives near Washington DC.



Sasha Mackler | Bipartisan Policy Center
Pre-Summit  Advisor

Sasha Mackler directs the Energy Project at the Bipartisan Policy Center. He has worked for 
more than two decades at the intersection of energy policy and commercial markets. Prior to 
leading the Energy Project, he spent nearly 10 years in the private sector, first as vice president 
of Summit Power Group’s carbon capture business and then overseeing market development 
activities for Enviva, the largest biomass fuel supplier to the global utility industry. His 
professional work has focused on the innovations necessary to scale emerging energy 
technologies along with developing the business models and policy frameworks that support 
the deployment of low carbon energy systems. Mackler has managed a number of energy 
policy projects on topics such as tax incentives, federal RD&D, finance, workforce transition, 
carbon capture and storage, low carbon fuels, cap and trade, climate impacts and adaptation, 
and geoengineering research. Prior to his work with NCEP, he was an analyst in the Clean Air 
Markets Division at the Environmental Protection Agency.

Klaus Lackner | Center for Negative 
 Carbon Emissions

Pre-Summit  Advisor

Dr. Klaus Lackner is the director of Center for Negative Carbon Emissions and professor at the 
School of Sustainable Engineering and the Built Environment of the Ira A. Fulton Schools of 
Engineering, Arizona State University. Lackner’s research interests include closing the carbon 
cycle by capturing carbon dioxide from the air, carbon sequestration, carbon foot-printing, 
innovative energy and infrastructure systems and their scaling properties, the role of 
automation, robotics and mass-manufacturing in downscaling infrastructure systems, and 
energy and environmental policy. Trained as a theoretical physicist, he has made a number of 
contributions to the field of carbon capture and storage since 1995, including early work on the 
sequestration of carbon dioxide in silicate minerals and zero emission power plant design. In 
1999, he was the first person to suggest the artificial capture of carbon dioxide from air in the 
context of carbon management. His recent work at Columbia University as Director of the 
Lenfest Center for Sustainable Energy advanced innovative approaches to energy issues of the 
future and the pursuit of environmentally acceptable technologies for the use of fossil fuels.

Jim McGreen | The climate center
Participant

Jim has been working on solutions to climate change since at least 1988 when he rode a 
single-cylinder motorcycle north to Inuvik, Northwest Territories to see the Arctic warming 
firsthand. An inventor/designer/entrepreneur since his teens, he started what’s believed to be 
the first electric bicycle company “ZAP” Zero Air Pollution in 1992 and during the decade made 
over 25,000 micro EVs. He joined the CCP board in 2005. For the past three years he’s been 
focused on Dr. Delton Chen’s “Silver Gun” hypothesis and the Global Carbon Reward.



Na’im Merchnat | Climate Change & 
Development
Pre-Summit Contributor

A social impact and international development professional with experience 
managing organizations through rapid growth, forming strategic partnerships, 
scaling-up impactful programs, and leading teams to set and achieve 
mission-driven goals. Passionate about disruptive innovations that make the 
world a better place. Currently seeking opportunities to make an impact on 
climate change.

Aria McKenna | 
Summit Contributor - Engagement

Aria McKenna is an actress, writer and producer turned climate advocate. She founded Global 
Cooling Productions and is in development with several mission driven projects. She trained 
with Al Gore as part of his Climate Reality Leadership Corps and has studied, worked and 
presented with organizations such as The American Sustainable Business Council, Citizens 
Climate Lobby, American Renewable Energy DAY, EarthX and the Cooperative Impact Social 
Innovation Conference. She is currently working with the Healthy Climate Alliance and the 
Planetary Restoration Action Group to advocate for an emergency three pronged approach to 
restore the climate to safe levels.

Hanna Madbak  |  Global thermostat
     Bailey Duquette

Pre-Summit Contributor - Technology 

Strategic, collaborative executive with deep General Counsel expertise, advising senior 
executives on a range of legal issues relating to technology transfers, general corporate and 
commercial matters, creating and negotiating a variety of commercial contracts, including 
commercial real estate transactions, SaaS licensing, and driving regulatory compliance in data 
protection and privacy (GDPR/CCPA). Experienced in protecting technology innovations, 
forming private equity funds and sourcing private capital, supporting product launches, 
ensuring freedom to operate (FTO) and managing litigation. 



Vijay Modi | Earth Institute Columbia University
Pre-Summit Contributor - Framework & Technology

Vijay Modi is a professor of mechanical engineering at Columbia University and an 
Earth Institute faculty member. He also lead the UN Millennium Project effort on the 
role of energy and energy services in reaching the Millennium Development Goals 
(MDG’s). Currently, he is focused on making consumer-scaled versions of technology 
that is normally supersized available to developing countries. ”There are no 
small-scale power generators. Ten kilowatts capacity is standard and requires lots of 
maintenance. There is no interest in the one kilowatt version. It is not appealing to the 
western market. The key is to figure out how to make innovation happen in a low-cost 
market.” He adds that the engineer’s dream is not only a new device but one that is 
maintenance free. “Why not create a small-scale generator that is robust?” His 
students are also designing robust information technology systems that allow remote 
access to information from agricultural villages. “These are projects that are not 
typically driven by large amounts of funding, but they occur in places that are in need 
of innovation.”

Tod Moss | Energy for Growth
Pre-Summit Contributor - Government

Todd Moss is a senior fellow at the Center for Global Development where he leads 
the Energy for Growth Hub and his research focuses on US-Africa relations, 
energy policy, and private investment. Moss is also a nonresident scholar at the 
Center for Energy Studies at Rice University’s Baker Institute and the Payne 
Institute at the Colorado School of Mines. He served as COO/VP at the Center 
from 2009-2016. Moss is currently working on electrification in Africa, cash 
transfers in new oil economies, and modernizing US development finance tools. In 
the past he led CGD’s work on Nigerian debt, reconstruction in Zimbabwe, the 
future of the World Bank’s soft loan IDA, and the African Development Bank.

Evvan Morton | NJ Senate Majority Office
Pre-Summit Contributor - Government

Evvan’s research examines the effectiveness of US policies that govern carbon 
dioxide emissions and atmospheric concentrations to mitigate climate change 
and explores what new policies are needed to promote carbon dioxide removal. 
Motivated to bridge the gap between science and decision-making, she looks 
forward to a career in science policy to develop innovative policies for 
transitioning to a sustainable energy future. She is also the co-founder and Vice 
President of BioGals, a non-profit organization empowering women of color in 
STEM through global sustainable development projects.

http://www.columbia.edu/cu/mechanical/
http://www.columbia.edu/
http://www.energyforgrowth.org/
http://www.bakerinstitute.org/center-for-energy-studies/
http://www.bakerinstitute.org/center-for-energy-studies/
https://payneinstitute.mines.edu/
https://payneinstitute.mines.edu/
http://live-cgdevelopment.pantheonsite.io/topics/energy
http://live-cgdevelopment.pantheonsite.io/topics/oil-to-cash
http://live-cgdevelopment.pantheonsite.io/topics/oil-to-cash
http://live-cgdevelopment.pantheonsite.io/opic
http://live-cgdevelopment.pantheonsite.io/topics/nigerian-debt-relief
http://live-cgdevelopment.pantheonsite.io/topics/zimbabwes-crisis-future
http://live-cgdevelopment.pantheonsite.io/publication/ida-65-heading-toward-retirement-or-fragile-lease-life-working-paper-246
http://live-cgdevelopment.pantheonsite.io/publication/ida-65-heading-toward-retirement-or-fragile-lease-life-working-paper-246
http://live-cgdevelopment.pantheonsite.io/publication/building-africas-development-bank-six-recommendations-afdb-and-its-shareholders


Darius Nassiry | Climate Finance Advisors
Pre-Summit Advisor 

Darius Nassiry provides expertise on sustainable finance and climate-related 
investments. He also serves as a senior expert on climate-related financial disclosures 
with a track record of successful engagements with multilateral and public sector 
banks on TCFD disclosure. He has served as a consultant to the Department of 
Energy Advanced Research Projects Agency–Energy (ARPA-E), a principal with 
Rocky Mountain Institute (RMI), as a research associate with the Overseas 
Development Institute (ODI) and as a visiting fellow with the Center for Global 
Development (CGD). He has also advised the Asian Development Bank (ADB), 
Climate Bonds Initiative, and the German development agency (GIZ) on green 
finance, He served as advisor to the Director-General and head of international 
cooperation at the Global Green Growth Institute (GGGI) and led country teams at the 
Millennium Challenge Corporation (MCC), where he developed investment programs 
in Asia and launched the agency’s climate change initiative. Earlier in his career he 
worked as an investment banker for energy and utilities sector clients in the U.S., 
UK/Europe, and Japan. He began his career as a U.S. diplomat in Mexico and Kenya. 

Alisha Pathak  | Ministry of Electronics &   
                                   Information Technologies
Pre-Summit Contributor

Alisha is a trained science researcher and a mountaineer, and trying to merge the 
two interests through innovation and technology. She asks the fundamental 
Question: “Can tech really save us? // Keywords: Tech, Innovation, Research, 
Community, Policy, climate change” 

John North | Producer 
Participant

John North is a media producer for sound picture, stage, print, and Web, and a 
technology developer for systems, applications, and processes with a mission in 
all cases to 1) create rich user-experiences across media types and venues, 2) 
organize multi-disciplinary teams of like-minded collaborators, and 3) automate 
the processes for best-practice engineering, operations, administration, 
compliance, and governance.



Don Proebstel | Prisma Solutions
Participant

Don is currently guiding NuCarbon with carbon capture project development in 
Hawaii and Tahiti and aligning NuCarbon efforts with international sustainability 
standards. Don has 30 years of professional experience as an independent ESIA and 
Biodiversity Consultant including: Application of World Bank (IFC) Social and 
Environmental Performance Standards to modern mining practices and 
international renewable energy development projects; Senior CSR, ESIA, Biodiversity 
and Climate Change Advisor and Associate, Prizma LLC. - International ESIA & CSR 
Advisory and Consulting Group; CEO and Director, Natural Power Concepts- 
international leader in innovation and development of renewable energy 
technologies; VP Environmental and Sustainability at Gold Reserve Inc.; Senior 
Environmental & Social Analyst with the US Overseas Private Investment Corporation 
(OPIC); Senior Analyst Pike Research (now Navigant Research); and Senior Environmental 
Analyst at AATA International. Don is engaged on multiple levels with the transition to a 
clean energy economy.

Carlota Perez | Economist 
Pre-Summit Advisor & Speaker            

British-Venezuelan researcher, lecturer and international consultant, Carlota 
Perez studies the mutual shaping of technical change and society and the lessons 
provided by the history of technological revolutions for economic growth and 
development. Carlota is a Honorary Professor at the Institute for Innovation and 
Public Purpose (IIPP) at University College London, UK and at SPRU, the Science 
Policy Research Unit at the University of Sussex, UK; Adjunct Professor of 
Technology and Socio-Economic Development at the Ragnar Nurkse School of 
Innovation and Governance at TalTech, Estonia.

Chief Patrick | Clover Country 
Pre-Summit Contributor            

“Anyone can help to change the look of the future - an equitable future,” - Chief
Chief Patrick founded Clover Country as a social ecosystem that aims to transform 
people’s lives in an equitable future through technology, AI, and blockchain 
innovations. Clover Country is a digital nation built for 100 million global citizens. Its 
sole purpose is to democratise wealth and to empower the citizens to do good, better; 
in Clover’s social impact initiatives of humanitarian, environment, digital health, digital 
education and charity.

https://www.ucl.ac.uk/bartlett/public-purpose/people/carlota-perez
https://www.ucl.ac.uk/bartlett/public-purpose/people/carlota-perez
http://www.sussex.ac.uk/profiles/92491
http://www.sussex.ac.uk/profiles/92491
http://technologygovernance.eu/eng/the_core_faculty/carlota_perez/
http://technologygovernance.eu/eng/the_core_faculty/carlota_perez/


Matthew Realff | Georgia Tech
Pre-Summit  Advisor

Professor Matthew Realff completed his Bachelor’s degree in chemical engineering at 
Imperial College London in 1986, and was a Kennedy scholar 1986-87 at MIT, where he 
earned a Ph.D. in 1992. He has been a faculty member at The Georgia Institute of 
Technology since 1993, and is currently the David Wang Senior Faculty Fellow in the 
School of Chemical and Biomolecular Engineering. From 2005-2007 he was a program 
officer at the National Science Foundation, where he helped develop programs in 
resilient and sustainable infrastructure and environmentally benign processing. He has 
led efforts to develop product sustainable assessment standards at NSFI, and 
currently chairs or co-chairs the joint committees for photovoltaic modules and 
computer servers. He is the Associate Director of the Georgia Tech Strategic Energy 
Institute with responsibility for advanced materials and separations applications for 
energy systems and an Associate Director of the Georgia Tech Renewable 
Bioproducts Institute to help develop programs in chemicals and fuels with a focus on 
lignin isolation and conversion.

Ron Swanson | International Institute of 
Participant                              Sustainable Transportation
                       
Ron Swenson is a Nurture Capitalist, guiding start-up teams to push the envelope in 
renewable energy development ... solar car racing with university students in Mexico, 
sailing renaissance using acre kites to pull cargo ships (we hold the world record), 
advancements in commercial solar installations, 100% solar powered transportation. 
Ron: “Our ancestors lived within a solar budget ... or we wouldn't be here today. We 
have the tools now to return to living on a solar budget.”

Sunand Sharma | Strategic Advisor
Participant                             

Business leader with 40+ years of experience with demonstrated qualities of 
leadership and strategic thinking, having led companies to great success and 
expansion, especially in the highly regulated economies of India and South Asia.
Led cross-cultural teams of senior management drawn from diverse geographies 
across the world and interacted with the leadership of global corporations. An 
excellent communicator with a vast array of global relationships across governments 
and businesses as well as in the financial sector.
Served as President of the Indo-French Chamber of Commerce & Industry for two 
terms and has chaired and served on various committees of the Confederation of 
Indian Industry and Federation of Indian Chambers of Commerce and Industry and on 
the CII National Council and FICCI National Executive Committee, during his tenure 
with Alstom.



Ryan Wartena | Hanwha Q CELLS America Inc.
Participant

Ryans Specialties: Internet of Energy Business Models, Operating Systems for Energy Storage 
Solutions, Energy Computing, Energy Networking, Aggregated Energy Services, Monetization of 
Energy Storage Services, Energy Storage, Networked Energy Storage, Grid Energy Storage, 
Energy-Economic Models, Integrated Energy Systems, Energy and Power Systems, Battery 
Materials, Long-lived Batteries, Development of (small) battery assembly techniques. Battery 
Design and Manufacture; computational Chemistry; Photovoltaic Design; LED Design; Healthy and 
harmonious integration of technology into our lives.

Julian Turecek | Corporate Carbon
Participant

Experienced energy executive and carbon market practitioner with almost 30 years in 
the industry. Currently Project Director, Direct Air Capture project. Corporate Carbon is 
in the business of creating new pathways to profit through innovative carbon 
management. We work with clients, partners and investors to deliver commercial 
value from managing energy and emissions and from greenhouse gas abatement 
projects

Vijay Swarup | ExxonMobil
Co-Chair - Vision

Vijay Swarup is vice president of research and development at ExxonMobil. A 30-year 
veteran of the company who joined as an engineer at Exxon Research and Engineering, 
Swarup has assumed a variety of leadership roles in engineering, chemicals, and 
planning from offices in Alberta, Canada, to Baytown, Texas. Vijay believes successful 
research and development has the ability to change society’s future and its impact on 
the environment, and is focused on leading the scientific discoveries to solve the 
biggest energy challenges of the next 50 years. Vijay leads a team of scientists and 
engineers in developing ways to improve supply options of the world’s energy 
resources, as well as advance carbon capture technology, biofuels, and alternative 
energy.  He has a PhD in chemical engineering from Rutgers University and serves on 
the board of trustees for the Liberty Science Center in Jersey City, NJ. 
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