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Hypothesis

The pace of energy technology development is
accelerating, particularly in the areas of solar PV and
battery storage, which are reaching grid parity, making the
electrical grid optional for many consumers, reducing the
revenues received by utilities and threatening to strand
billions of dollars of energy assets.
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Jeremy Rifkin sees a global economy in which the marginal costs
of producing some goods is lowered to zero...

We are witnessing the emergence
of the third industrial revolution:

The 15t industrial revolution was
driven in part by coal and the
locomotive.

The 29 ... by electricity and trucks.

The 3@ ... by the Internet, renewable
energy and the exponential growth in
digital sensors, moving, tracking and
transporting goods.

In Ontario, the power grid frequently has a surplus of electricity ... such that wind and
solar producers push the price of electricity into negative territory.
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o The accelerating pace of change...
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Mass Use of Inventions

The overall rate of
adopting new
technologies,
parallels the rate of
technology progress.
It is currently
doubling every

Ity decade.
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Kray Kurzweil, 2005: THE SINGULARITY IS
NEAR: When Humans Transcend Biology,
Viking Press.
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o Gregory Aliff, 2013: Energy &
my Resources, Deloitte LLP
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TN RAL ¢ The electric power industry could soon be facing

LUARREE  the most disruptive period of change since the

INARENEY commercialization of electricity in the 19th century.

I.','.'.'.'.'.'.'.' +»* Distributed renewable generation, demand side

TR O B management technologies and energy storage
1l i

TR technologies are breaking the traditional boundaries

||||I||' i llllllll between LDC and customer.

TRy +* The customer is being enabled to produce, conserve,

NEEEN RRERN 1
TR shift and store energy.
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Five Dimensions Controlling
Velocity of Change

Demand o ..:::.. ‘
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Rocky Mountain Institute, February 2014:
* Will the Electricity Grid Become Optional?

e Report identifies when and where solar-
plus-battery systems could enable
affordable customer defection from utilities.

* Grid parity exists today in Hawaii for

commercial customers, and will rapidly
— expand to reach residential customers as
AR REREE . 7 early as 2022.

1520 FOLSOM STREET 1 BOULDER, CD 80307 | AMLORC
COPYRICHT ROCKY MOUNTAIN INSTITUTE.
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Rocky Mountain Institute, February 2014:
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Grid cost, solar PV price, ($/kWh)

Solar PV industry — long-term outlook
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NRG Energy Inc. of New Jersey buys
Toronto based residential roof-top solar
installer Pure Energies Group Inc.

Richard Blackwell, Globe and Mail, October 3, 2014

* Solar systems more cost effective

¥ * Innovative financing (LIC Bylaws)

* In 10 US states solar power @ grid
parity; 10 more in 2 years

* |n Ontario, we have seen a

dramatic increase in rooftop solar

due to the FIT.
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World'’s first solar battery

runs on light and air

Researchers at the Ohio State University have
invented a solar battery -- a combination solar
cell and battery -- which recharges itself using air
and light. The design required a solar panel which
captured light, but admitted air to the battery.
Here, scanning electron microscope images show
the solution: nanometer-sized rods of titanium
dioxide (larger image) which cover the surface of
a piece of titanium gauze (inset). The holes in the
gauze are approximately 200 micrometers across,
allowing air to enter the battery while the rods
gather light.

Credit: Yiying Wu, The Ohio State University.

Read more at: http://phys.org/news/2014-10-solar-cell-
power-world-battery.html#jCp

October 3, 2014: Nature Communications
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CANADIAN EV SALES BY MONTH
SOURCE: GOODCARBADCAR.NET
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Conclusion

* The pace of energy technology development is accelerating.
 Solar PV and battery storage are reaching grid parity.

 The velocity of change will be controlled by market demand, technological
innovation, alternatives to the grid, the regulators ability to regulate, &
competition from new entrants to the market.

 The electrical grid could become optional for many consumers, reducing the
revenues received by utilities and threatening to strand billions of dollars of
energy assets.

 The pace of change will be altered by at least two forces: reliability and electric
vehicles, both of which may act to slow down or speed up grid defection.
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