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It was the best of times, 
It was the worst of times
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Freedom





Addicted to Growth
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CLIMATE CHANGE



TEMPERATURE CHANGE SINCE 1880 (degrees F)
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Dying Forests
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OVERCOME CHALLENGES 
BEFORE



INNOVATING



POLICY

BIZTECH



SMOG IN NEW YORK CITY, 1966
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NASA

CFC Release (thousands of tons)





Lead
Benzene
Sulfur Dioxide
Acid Rain
Water Pollution
Smog
Particulates
Asbestos
CFCs
…



“The war to feed humanity is over… 
Billions will die”



Number Hungry Worldwide

Percent Hungry





Multiplier / Reducer: Agriculture



LIFETIME CHILDREN PER WOMAN



POPULATION (millions)



ON THE HORIZON











NATION-WIDE: 2017









DESALINATION ENERGY

Atlaslin









Bern@tUSDA



Bern@tUSDA



10,000 x



1 Day of Humanity’s Energy Use = 



10 Seconds of Sunlight



1 Year of Humanity’s Energy Use =



1 Hour of Sunlight





31 GW

318 GW 

10x Growth
11 Years
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Wind Cost Per Kwh (US)

55 ₵ / kwh

2.5 ₵ / kwh

20x Price Decline





Cost of Solar Power$77.00

$0.50 

150x Price Decline









First Solar: Luz del Norte, Chile:  162MW, Unsubsidized



XINJIANG – TURPAN PREFECTURE
1,000 MW SOLAR PROJECT



Sambhar Ultra: Rajasthan India:  4 GW, Unsubsidized



First Solar: Macho Springs:  50MW @ 5.7 cents per kwh

NextEra: 4.2 cents per kwh  in New Mexico





ENERGY STORAGE





LOWER COST HIGHER DENSITY
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CHEAPER ENERGY





“Renewables are now deflationary to 
energy prices.” - UBS





SOLAR DROPPING BELOW GRID PRICES



Fraunhofer ISE Projection







MAJOR CHALLENGES



SOLAR GROWTH



SOLAR + WIND





CARBON EMISSIONS STILL RISING



SUNK COST







PROBLEMS NOT SOLVED



BUT THEY’RE SOLVABLE



ONE KEY RESOURCE





iPhone vs. ENIAC

Michael O’Donnell



Knowledge is a Replicator



WE’RE IN 
A RACE



DESTRUCTION 
VS

INNOVATION



WHAT CAN WE DO?



POLICY

BIZTECH





TECHNOLOGY INNOVATION$77.00

$0.50 

150x Price Decline



POLICY INNOVATION
(NET METERING)





BUSINESS MODEL INNOVATION
SOLAR FINANCING



POLICY

BIZTECH



TECH

BIZ

POLICY

LEADERSHIP



KEEP HOPE





Cleveland State University



Brent Durken



Not Exhausted, Multiplies Other 
Resources



RAMEZ NAAM

mez@morethanhuman.org                                @ramez
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