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Land & Ocean Temperature Percentiles Jan-Dec 2016
NOAA's National Centers for Environmental Information
Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0
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2016 temperatures compared to normal around the globe. (NOAA)

The Southeastern U.S. is no longer an "anomaly”.
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$180 billion of new power plants to meet this
load, or can we better manage our demand?
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Peak Temperatures Will Push Electric Grid to the Brink in an Ever-Warming W...
Rising temperature could cost U.S. utilities as much as $180 billion this century due
to greater electricity demand.
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Red ~ Current Policies
Blue ~ The Paris Accord — The “First Pivot”
Green ~ The 2°C Goal — The “Second Pivot”
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The Paris Accord is an important first step, but it is not strong
enough to limit the global temperature increase to 2°C above the
pre-industrial revolution.

Source: Adapted from the International Energy Agency’s World Energy Outlook
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* IEA: Energy efficiency and renewables will likely dominate the
“Second Pivot”

Estimated Least-Cost “Second Pivot”
38

Emissions after the First Pivot —

3/ e e e e e — —

Upstream methane
reductions (15%)

B Reducing inefficient coal
(9%)

Renewables investment
(17%)

® Fossil fuel subsidy reform
(10%)

W Energy efficiency (49%)

GtCO,-eq

Emissions with the “Second
Pivot” -- To the 450 Scenario
32 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2014 2020 2025 2030

Adapted from: IEA (2015) Energy and Climate Change: A Special Report
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Solar
A 12-18¢
Geothermal
Wind Biomass 8-14¢ 8140
5-12¢
Levelized 9- 12¢ NGCC
Cost of 4-10¢
Electricity
(LCOE) I
5 cents/kWh
How can the answer not be energy efficiency & renewables? Energy
Efficiency
The LCOE metric is incomplete: 1-8¢

--the hourly shape of supply and demand,
--the need for frequency and voltage control and support,
--reactive power planning and other locationally variable resource issues.

Source: Green Savings, Figure 2.10
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Atlanta

The U.S. has about 75,000 jobs in coal mining. Automation has had a major
impact on this workforce: autonomous trucks work the Powder River Basin....

See: 30-minute CNN discussion: 175,000 live “hits”

https://www.facebook.com/cnn/videos/10156318782866509/?hc ref=NEWSFEED
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Nearly 1 million U.S. workers
spend a majority of their time MYENERGI LIFESTYLE
installing energy-efficient

equipment and services.

Technologies include: o e o
 Advanced windows & insulation

* High efficiency HVAC

* Smart thermostats

* Efficient lighting and controls
* Energy Star appliances, etc.

- SUNPQWER E.-T-N

Whlrlpool

Georgia [«
iiTechmnology

Source: Environmental Entrepreneurs (E2) and E4
The Future. 2016. Energy Efficiency Jobs in America.
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30 MW S k. ~ e Date Con October 2016
240 acres - & ' 52 MW
$75 million > > 450 acres ™
US Army, Georgia Power (" & £ : ; ’ Silicon Ranch, Mpower EMC
* The U.S. has about 250,000 workers in the solar mdustry ”m =
See Jimmy Carter s Stand for Solar" in
* One out of every 50 new jobs added in the U.S. in 2016 was Pl 3 ey AT

created by the solar industry.

Source: The Solar Foundation. 2017. National Solar Jobs Census 2016, available
at: SolarJobsCensus.org.
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in Energy Efficiency and New Solar & Policy
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Residential Commercial Industry New Solar
B Architecture and Engineering Services = Program Administration
il Insurance and Finance M Energy and Environmental Management and Smart Controls
Industrial machinery manufacturing Other Electrical Equipment
Motors, Drives and back-up generators B Material for Envelope
M Lighting = Water Heating
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Jobs in the U.S. are forecast to continue to

grow, especially service sectors: Conventional energy jobs are forecast to
shrink, but jobs In the new energy economy
B Public Administration Wi" grow.
L]
H Financing and Other services o
160 <
Retail and Wholesale Trade 2 2
n M Incremental Energy Efficiency
Energy and Water Utilities 1.8
140 - m Ref Energy Efficiency Jobs
Transportation and Communications E 1.6 (Indirect+Direct)
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2016 2030 . dand b
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Reference Source: GT-NEMS modeling results
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Co-optimizing demand- and supply-side
resources can cut carbon and save money

Smart climate policies are needed:
— Carbon caps: “Clean Power Plan”

— Carbon taxes: “Carbon Dividends
Plan”

— redistribute taxes on a per capita
basis vs

— redistribute per source of CO,.

Energy Policy 109 (2017) 249-250

i 5 . n - £l
o Contents lists available at ScienceDirect ENERGY
s
t Energy Policy
ELSEVIER journal homepage: www.elsevier.com/locate/enpol

Exploring the impact of energy efficiency as a carbon mitigation strategy in @CWMM

the U.S.

Marilyn A. Brown™”, Gyungwon Kim®, Alexander M. Smith®, Katie Southworth”

* Georgia Institute of Technology, 685 Cherry Street, Atlanta, GA 30832-0845, USA
* EMV Energy Solutions, Nashuile, TN 37215, USA

Cumulative policy costs in 2015-2030
per cumulative tons of CO, avoided

Cost per ton of CO,

Climate Policy: Reduction

Carbon Cap $39.13
Carbon Cap + EE -$26.30
$10 Carbon Tax $8.11

$10 Carbon Tax + EE -$28.63

Cost of climate policy = utility resource
costs + EE costs + administrative costs —
carbon tax recycling (in $2013)
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PO“CV design matters' Cost of Climate Policy in 2030*

e How carbon tax Winner ¢m— |oser

5
revenues are recycled Long Island 2 13
creates different A Ei
regional winners and Upstate New York o
S o
losers. .
2
®
Electricity Market Module Regions %
T ]

Georgia-Alabama Ui_

Great Lakes ?

-1.00 -0.50 0.00 0.50 1.00

m Carbon Tax
M S$10Tax + Per Emission Recycling

m $10Tax + Per Capita Recycling
*Net present value (in $2013) using a 7% discounte rate
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The clean power transformation can grow the economy, create
jobs with livable wages, improve human health, and protect
the environment.

A great deal is at stake, and policy design matters.

Winners and losers are inevitable at all geographic scales.
Blending the engineering and natural sciences with economics,

social sciences, and policy analysis can reveal new possibilities
and avoid undesirable futures.
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Dr. Marilyn A. Brown
Brook Byers Professor of Sustainable Systems
School of Public Policy

Georgia Institute of Technology -~ CLIMATE AND ENERGY
Atlanta, GA 30332-0345 (.78 H POLICY LABORATORY
Marilyn.Brown@gatech.edu & SCHOOL OF PUBLIC POLICY

Climate and Energy Policy Lab:
www.cepl.gatech.edu
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