v THE 21ST CENTURY ENERGY ERA TRANSITION

PT. 1 - WHERE WE’VE BEEN & HOW WE ARE GETTING BETTER
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We are experiencing the transition to the Solar Hydrocarbon Era from the Hydrocarbon Era

“The history of human culture can be viewed as the progressive development of new energy sources
and their associated conversion technologies. These developments have increased the comfort, longevity

and affluence of humans, as well as their numbers.”
Oil & Culture | Nature | Volume 426 | 20 November 2003

AN ‘ERA’ 15 A NOUN MEANING (1) along and distinct period of history with a particular feature or characteristic and (2) a system of
chronology dating from a particularly noteworthy event.

1) THE HyDROCARBON ERA We mastered fire and unlocked the solar energy stored in wood. As knowledge of chemistry and earthly
substances grew, we unlocked ever denser fossil fuel resources, concentrations of solar energy stored in the molecules of peat, coal, natural
gas, and petroleum. Annually, hydrocarbons supply approximately 80% of the energy that generates the electricity powering our lifestyles.

2) THE BLENDED SOLAR HYDROCARBON ERA commenced when the process of generating electricity from sunlight was validated
and proven to be sccalable. Although Einstein explained the physics in 1905, it took until 1954 for Bell Labs to build a workable prototype
(it still works). Now, the world’s trillion watts of Solar PV (as of 2019) are converting sunlight to usable electricity everywhere.

*
SPHERES
Q\Naves 2015 WORLD ENERGY USE was

WORLD ENERGY

2015 Use 185 TWy/y 18.5 terawatt years per year of which

T OTEC
RENEWABLES W orld ~_ hydrocarbons Supply 80% or 14.8 1 \X/y/y.
Solar 23,000 TWy/y - v°° siomacll
Wind 75-130 TWy/y )
s ol . HYDR I:I.I::AR BONS: Proven hydrocarbon
OTEC 3-11 Twyly ‘ Hydes reserves include Coal (830 TWyy), Petroleum
Biomass 2-6 TWy/y \
Hydro 3-4TWy/y Geothermal. poteurn (335 TWy) and Natural Gas (220 TWy) for a
Geoth I 0.2-3++ TWy/ | )
03wy Tidal g ‘ total of 1,385 TW/y. If global consumption
FINITE remains flat at 18.5 TWy/y, and hydrocarbons
Nat. Gas 220 TWy 0 :
. a5 100 supply 80%, that is a 93.5 year supply.
Uranium 185++ TWy

Coal 830 TWy SoLaARr: Solar’s annual potential is 23,000

terawatt years. That is over 1,000 times global
consumption each year. Solar is proven, clean,
carbonless, and super-abundant.

* First published in 2009, Spheres was updated in the

International Energy Agency’s S HCP Newsletter No. 62 as

“Update 2015 -- A Fundamental Look at Supply-side
Energy Reserves of the Planet.” Used with permission.

“.. the solar resource dwarfed all other renewables, fossil fuels,
and nuclear by orders of magnitude.”

SOLAR PV COSTS DECREASE US SOLAR INSTALLS EXCEEDED TwO MILLION BY 2019
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Early Majority
Early Adopters | Late Majority - SOLAR
arly Adopters : _ UND
7 ) . THERE IS ‘MUCcCHO’ US SOLAR JOBS
: Lagaards ENERGY IN THE SUN. BY YEAR
Innovators . it = L

1
JUST THE FACTS 250271 444 340 249,983
i 208,859

i i
BY MARKET T
SEGMENT, 2019z /i
V] 4 419,017
93,502 105,145

Energy consumed in all forms by the human
race per year (Quadrillion BTUs)

201 2011 2012 201 2014 201 201 2017 201 2019
INNOVATION ADOPTION LIFECYCLE Q10 2001 2012 20 200 20 20t 2017 2018 20
SOLAR HAS PASSED THE INNOVATOR STAGE AND IS NOW NATIONAL SOLAR JOBS CENSUS 2019 SolarJobsCensus.org

IN THE EARLY ADOPTER PHASE. THE INNOVATOR PHASE Solarenergy hitting the face of Earth every hour
(Quadrillion BTUs)

AMOUNTED TO 1.75 MILLION BUYERS (2.5% DOE EST.
70 MIL. POSSIBLE US SOLAR INSTALLS), AT 13.5%,

THE EARLY ADOPTERS = 9.54 MILLION.
Solar Energy
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