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There’s a lot going on Iin sustainable energy...

In Boston & the Northeast

Worldwide
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...and much more
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Change Drivers
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Global Climate Change

New Energy Technologies

Digitalization of the Power
System: The “Smart Grid”

: Renewable energy I Photovoltaic

ecological vehicle Wind generator

Cities and offices =
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Impacts of Climate Change Have Begun

= Utilities adapting to climate-driven damage : Impact of Exireme Events

- Extreme weather incidents have increased #of rens # of CustomerHous ilions)
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Source: “Quadrennial Energy Review,” Department of Energy, April 2015.; "ERCOT Long
Term Supply Assessment,” Energy Reliability Council of Texas, 2012.
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New Voices, New Actions

N Christians “must forcefully reject the notion that our being
P created in God’s image and given dominion over the earth
justifies absolute domination over other creatures.”

“What is at stake is our dignity.”

“The low-carbon economy is a >5600 billion/year market”

“...a watershed year for the low-carbon economy.”

. Nations Unies

Conférence sur les Changements Climatiques 2015

Paris Climate Accord, 2015-16
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Solar Power: Costs Coming Down
“ Technological advances

have driven module costs

down and third party $9 -
financing expands the 6 " _,_,n-‘.\,:.:..gﬁ-ﬁ
residential market for roof o N '{\\-
s \Ne
tOp SEIET; A%$7 : .o: ': °::":'.. .;'\{ﬁ"f Residential Scale
§$6 *., \\ < .:\:‘ Installed Costs
. N £ e e NN
= PBrattle found in 2014 utility- E . IR |
scale solar was about halfas <4 et scate MNea TS Residential Scale
expensive on a per MW S ¢ Installod Costs ‘a\\ "~ Dedline Curve
basis compared to g el el
residential rooftop solar z>? Utility Sc;@“\\:
systems ($83/MWh for $1 Decline Curve
utility vs. $167/MWh for %
residential) T 8 8538822332V es e
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Source: Open PV Project, NREL (https://openpv.nrel.gov/)
Note: Total installed costs, before incentives. Rooftop defined as 0-10 kW,
Utility-Scale defined as >1 MW.
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...and Installations Booming
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2/3rds of cumulative PV installations have
come online since 2013
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Source: "“US Solar Market Insight Executive Summary” December 2015, page 5.
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Electric Vehicles and Storage

Chart 1.1 Annual Light Duty Electric Vehicle Sales by Drivetrain, World Markets: 2013-2020
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(Source: Navigant Research)

Source: “Electric Vehicle Market Forecasts.” Navigant Research, Q3 2013
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The Smart Grid

Digital Control of Homes

Automatic Grid Rerouting

Remote Customer Analyfics

DER markets
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Picture the Sustainable Energy Future

California CO2 Emissions to 2050
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Source: “The Technology Path to Deep Greenhouse Gas Emissions Cuts by 2050: The Pivotal Role of Electricity,” published online Nowv. 24, 2013 in Science Express.
http://newscenter.|bl.gov/news-releases/2011/11/24/ca-emissions-2050/
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wm Greer Ribbon
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= Carbon-Free Boston
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Electric Vehicle Adoption
in China

Electric Utility of the Future

Events, Seminars, Efc.
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