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CEBN MEMBERS

4,000+ across all 50 U.S. states
representing diverse technologies
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BCSE RESILIENCE &
RELIABILITY DIALOGUE

=  Readiness for Resilience -TX & PR

= Thought Leader Speaker Series

= External education and advocacy initiatives -
Resilience Project Case Studies
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https://www.bcse.org/readiness-for-resilience-project-hosts-workshops-in-texas-july-9-2019/
https://www.bcse.org/images/2019%20Resilience%20Dialogue/Readiness%20for%20Resilience_7.2.19.pdf
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What is E2?

* National network of business leaders, investors,
professionals

 We advocate for policies that are good for the
economy, good for the environment

e 8,000+ members and supporters nationwide

e Started in CAin 2000; nine US chapters

e E2 members:
* Founded or funded more than 2,500
companies
e Created 600,000+ jobs
e Control $100 billion in private, venture
capital
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To: E2, EATheFuture, and ACORE

From: Philip Jordan
Vice-President, BW Research Partnership

Date:  May 13, 2020

MEMORANDUM

Clean Energy Employment Initial Impacts from
the COVID-19 Economic Crisis, April 2020

INTRODUCTION

The COVID-19 pandemic brought historic job losses over the month of March. In April, these losses
doubled. Initial unemployment claims for April total 23.1 million, while the impact of the COVID-19
pandemic on the US workforce currently totals 33.7 million.

April brought clean energy job losses triple those seen in March, for an estimated 447,200 new clean
energy jobs lost. This totals 554,300 clean energy jobs lost since the beginning of the pandemic, ora 17
percent drop in clean energy employment. The cumulative losses represent more than double the past 3
years of industry-wide clean energy employment growth, now erased. Due to updates in reported March
employment statistics, the estimated 106,400 clean energy jobs lost during March has been revised up to

147,100 jobs (see Appendix B: State Clean Energy Job Losses in March 2020, Revised). Unfortunately, E

these impacts do not include many temporarily furloughed or underemployed workers. Dependent on @”Uﬂfn Er—
back-to-work orders, job losses in clean energy will likely continue to grow into the coming months but at 5 % BER 2019
a decreasing rate. Fﬂeesq,EE
IMPACTS

While the clean energy industry faced a significant initial drop in March and a staggering tripling of those
declines in April, job losses will likely continue to increase. Now that stay-at-home orders have been
extended and non-essential work has been shut down, job losses are being seen more comprehensively
across the economy, in industries like healthcare services, manufacturing, and retail trade. Clean energy

calatnd cnmme i nbirine wlamdie dhat mendiinn cenebbine framn alacteio ciabiolar ced hedbaciae 0 ERERSY
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10 years of Rapid
Change, 3 Months
of Major Disruption

Clean energy update for BCSE/E2/CEBN
webinar
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Sustainable Energy in America Factbook

U.S. energy overview:
Productivity

U.S. GDP and primary energy consumption U.S. energy productivity
Indexed to 1990 levels $ trillion of GDP / quadrillion BTU of energy
- 0.20

GDP (indexed) Energy productivity

20 0.18
1.8 0.16
1.6

0.14
1.4

0.12
1.2
10 Primary energy consumption 010

: (indexed)
0.8 0.08
1990 '95 2000 ‘05 10 15 19 1990 '95 2000 '05 "10 "15 "19

Source: BCSE Factbook, Bureau of Economic Analysis, EIA, BloombergNEF Notes: Values for 2019 are projected, accounting for seasonality, based on latest monthly values from EIA
(data available through September 2019). 2019 GDP estimate is a projection from economists compiled at ECFC <GO> on the Bloomberg Terminal.
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U.S. power is de-carbonizing

U.S. electricity generation, by fuel type U.S. electricity generation, by fuel type

® Renewables TWh
(including

hydro) 4,500
4,000
= Natural gas 3,500
3,000
2,500
=L B89 m Nuclear 2,000
1,500
1,000

a coa o00

Source: EIA, BloombergNEF Note: Values for 2019 are projected, accounting for seasonality, based on latest monthly values from EIA (data available through October 2019)
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Sustainable Energy in America Factbook

Regions are moving at
different speeds

Northwest
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Source: EIA, BloombergNEF Notes: MISO is the Midwest region; PIM is the Mid-Atlantic region; SPP is the Southwest Power Pool which covers the central southern U.S.; Ercot covers most of Texas.
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Sustainable Energy in America Factbook

Renewables are generally the lowest- SRR SRR SRR SRR +

cost source of generation
Cheapest new bulk electricity on an LCOE basis, U.S. 1H 2020

Excluding tax credits Including tax credits

Wind corridor Wind corridor

New England
Northwest $47/MWh New England
37T $38/MWh
$37/MWh Northwest *
New York
$44/MWh $35/MWh New York
CAISO $36/MWh
$35/MWh $42/MWh CAISO -I;.IJM :
Southwest $29/MWh SPP $34/MWh 24
$32/MWh Southwest I $16/MWh ey
$26/MWh
- Southeast
$35/MWh — Southeast
$§§;€,|(\3,\Ih $32/MWh

ERCOT
$15/MWh

Onshore wind

Gas — combined cycle

Source: BloombergNEF. Note: Independent System Operators (ISO) territories in this map follow state boundaries. The maps show the benchmark LCOE of the cheapest technology.
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Sustainable Energy in America Factbook L

The U.S. only builds renewables and gas-

fired capacity
U.S. electric generating capacity build, by fuel type
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Source: EIA, BloombergNEF Note: All values are shown in AC except solar, which is included as DC capacity. “Renewables” here does not include hydro, which is shown separately. All capacity figures
represent summer generating capacity. Includes installations or planned installations reported to the EIA through October 2019, as well as BloombergNEF projections.
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Sustainable Energy in America Factbook

Coal plants continue to retire

Total U.S. coal retirements, 2018 vs 2019

U.S. coal retirements, by type
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Source: EIA, company announcements, BloombergNEF Notes: “Retirements” does not include conversions from coal to natural gas or biomass; includes

retirements or announced retirements reported to the EIA through October 2019. All capacity figures represent summer generating capacity.
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Sustainable Energy in America Factbook

Corporate procurement of renewable
power keeps growing

U.S. corporate PPASs, by technology Largest global corporate offtakers, 2020
Annual (GW) Cumulative (GW) MW _
15 13.6 45 Verizon 330 130
' General Motors 429

12 36 Amazon 301 122

9 27 Anglo American 330

6 18 University of Pennsylvania 286

3 9 Cargill 260

0.1 0.2 AB InBev 200
0 0 UPM Kymmene 192 -
Solar =Wind
2010 11 12 13 14 15 16 17 18 19 YZTOD DSM 177
O
s \Wind Solar mmmmQOther e=Cumulative range 150

Source: BloombergNEF. Note: PPA’s are power purchase agreements. Charts show offsite PPAs only. Figures here are current as of April 2020 and
updated from those published in the 2020 BCSE Factbook.
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Sustainable Energy in America Factbook

Household spending on energy was at
historically low levels entering 2020

Total energy goods and services as share of total Electricity and natural gas as share of total
consumption expenditure consumption expenditure
10% 2.5%
8% 2.0% .
Electricity
6% 1.5%
4% : 1.0%
Total energy expenditures
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Source: Bureau of Economic Analysis, BloombergNEF, BCSE Factbook.
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Sustainable Energy in America Factbook

Greenhouse gas emissions have
peaked, but must fall faster

Economy-wide and energy sector GHG GHG Emissions by sector
emissions
MMtCO2e MMtCO2e
8,000 Total (gross) 2,500 5
T ower
;(5)88 GHG emissions 2 000
6,500 1,500 V‘/_\/V\/_/‘\/_—\
6,000 Industrial
5,500 1,000 Buildings
5 000 GHG emissions > —
’ from energy sector 500 Other-(inck:
4,500 agriculture)
4,000 0
1990 ‘95 2000 ‘05 ‘10 15 19 1990 ‘95 2000 '05 ‘10 ‘15 19

Source: BloombergNEF, EIA, EPA Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2016 Notes: “Sinks” refer to forests and green areas which absorb carbon dioxide.
Values for 2019 are projected, accounting for seasonality, based on monthly values from EIA available through September 2019.
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Covid-19

The early indicators
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Covid-19

U.S. electricity demand has
taken a hit...

Actual electricity demand versus expectations without Covid-19 Continent Mot America
(Deviation from 'business as usual') Timeframe Last7 weeks v

Region Sub-Region
US.  Lower48 ]
California
Los Angeles
ERCOT
Florida
MISO
New England
New York
New York (Zone F)
New York (Zone J = NYC)
New York (Zone K)
Northwest
PJM
Southeast
Duke
Southern Company
TVA
Southwest
SPP

-14% -13% -12% -11% -10% -9% -8% -7% 6% -5% -4% -3% -2% -1% 0%
Source: BNEF.com Covid-19 electricity demand tracker.
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Covid-19

Electricity demand trails prior
years

U.S. daily electricity demand (GW)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct
550

500
450

400

350
l 2020 W 2019 W 2018 2017
Source: BNEF.com Covid-19 tracker. Note: shows rolling seven-day demand.
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Covid-19

But transport fuel demand
declines have been deeper

U.S. gasoline consumption

Million b/d
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Source: Energy Information Administration, BNEF.
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MANUFACTURING

UPDATED: LM Wind Power outbreak could ‘overwhelm’
Grand Forks health systems, hospital leader warns

Grand Forks

eral

{';‘.__rananrksHerald.mm b

Written By: Joe Bowen | Apr 18th 2020 - Sam.

. ' Virus crisis forces SunPower to
O SNEWADIES jdle factories, cut working
hours

WINDPO\VER TPI forced to reduce production levels

TERERRRERRRRRR RN R R DEONTHLY Hinnmmmnmmmm
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Covid-19

Wind and solar construction, manufacturing S R
and auctions as of mid-April

Country Construction continuing? Factories open? Auctions going ahead?

Australia

Belgium n/a n/a

Brazil |
China - 1]

Denmark

France _
Germany

India [/
Italy |

Japan |
Netherlands

Norway - 1] n/a n/a

Poland

Portugal |
South Korea

Spain 0] n/a

Sweden n/a n/a

Thailand n/a

Turkey

UK* - 1] n/a

u.s. | n/a

Vietnam n/a

Yes, with disruptions - Partiallybanned/Postponed [N

Source: BloombergNEF, Note: N/A refers to the absence of manufacturing or scheduled auctions. In the U.K. construction is halted in Scotland, but can go ahead in
England and Wales. More voluntary shutdown measures in place in Japan.
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Rooftopb solar: U.S. SnapShOt .........................................

Weekly solar rooftop permits issued in a sample of U.S. cities, selected states
(rebased to 1 in the week of January 6, 2020)

Rooftop solar permits issued

1.8
1.6

1.4

12 : />
1 > >,

08 ‘ \<\

0.6

0.4

0.2

Jan 6 Jan13 Jan20 Jan 27 Feb 3 Feb1l0 Feb17 Feb24 Mar 2 Mar 9 Mar 16 Mar23 Mar 30 Apr 6 Apr 13 Apr20  Apr 27 May 4 May 11

—— California —Texas ——New York Florida —— Nevada —— Colorado

Source: Ohm Analytics, BloombergNEF. Note: Data from select counties by state. New York data is for New York City only.
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Covid-19

\A/“q(j EUﬂ(j F)\/iaLJCiJC)FHECi(ZEHOEiCﬂt)/ N
scheduled for 2Q-4Q 2020

4 B
Onshore wind -.

Offshore wind

0 10 20 30 40 50
= Unlikely Possible  ®mProbable  ®Already delayed GW

Source: BloombergNEF. Note: Includes rounds over 100MW with a target in capacity and for which application deadline has not yet passed. If target
Is a range, the maximum is used; and if a round is for multiple technologies, an equal split between PV and wind is assumed
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GIObaI S()Iar PV new bu”d L

GW Low forecast High forecast

<
<

»

4
A

Change from previous version:
-6-11% revision for 2020 Tier 1 module capacity, 1Q 2020:156.6GW 158
-3-5% revision for 2021

6.5 8.3

20082009201020112012201320142015201620172018201920202021 2022 2019202020212022

= Europe ® Mainland China ® |India
= Other Asia = North America & Caribbean m Central & South America
m MENA Sub-Saharan Africa B Buffer/Unknown

Source: BloombergNEF. Note: For full, updated short-term demand forecasts by country see BNEF’s Capacity and Generation tool: web.
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https://www.bnef.com/core/data-hubs/7/43?tab=Capacity%20(short%20term%20forecast)

conee o

Quarter-on-quarter Change tO .........................................
BNEF's global wind forecast

-12% 17% 4% 5%
o)
©
2020 2021 2022 2023 2024 2025

= Q42019 m=Q1 2020

Note: Previous forecast only to 2023. Data is for onshore and offshore wind combined.
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Annual U.S wind and solar T RN e SRR AR ERERARRREs
capacity additions

24 Gigawatts
22
20
18
16
14
12
10

o N B~ OO

2012 2015 2020 2025
Offshore wind @ C&I PV = Residential PV Utility PV = Onshore wind

Source: BloombergNEF. Note: all solar capacities and costs noted within this report are denominated in the direct current (DC) capacity of the modules, unless otherwise stated
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UpdatEd short-term passenger EFV e
sales forecast

By type By region
Million Million
6 5.4 6
S 5
4.0 16
4 4
3 3
2.1

) 1.9 5 1.9 — 1.7

11 06 A O I - 02
1 07 424 1 07 82 0448~ 05

: 0.2 = EFEE EEN KX
, m ;

2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023
Plug-in hybrid = Battery electric =RoW = Australia = S. Korea = Japan
® India mU.S. = Europe ® China

Source: BlombergNEF. Note: Based on Covid-19 Scenario 2.
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China and Europe pull further
ahead of the U.S.

0
& EV share of new passenger vehicle sales _
50% China
4% Europe
U.S.
30% S. Korea
0% Japan
e e= (l|obal
10% - RoW
- - -
0% India
0
2015 2020 2025

Source: BNEF. Includes battery electrics and plug-in hybrids
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TWO tlpplng pOIﬂtS e

Global passenger vehicles by drivetrain

Sales Fleet
Million Billion
100 = Internal - Batt
combustion [ battery
80 B : ~ electric
m Fuel cell  Plug-in
60 | "~ hybrid
40 - - Plug-in m Fuel cell
Hybrid .
20 T : -
w Battery = Internal
0 Electric combustion
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

EV share of global fleet

Evzgzgre of global sales 5 8% 9040 3 1%

Source: BNEF
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Indicator Covid-19impact to date

1. Green policy delays - eg, postponement of auctions, compliance deadlines or other key policy decisions

. Green legislation deceleration -eg, delay of progress on legislation to support green technologies or activities

. Green economic stimulus -eg, supportto boost economic recovery while backing green technologies or activities

. Green targets and mandates - eg, zero-carbon goals, renewable portfolio standards

. Support for carbon-intensive technologies or activities —eg, expedited permitting for oil pipelines

. Retall fossil-fuel price subsidies - eg, subsidies for consumers to reduce electricity or gasoline costs

. Fossil-fuel taxes —eg, levies on gasoline at the point of purchase

2
3
4
5. Punitive policies for carbon-intensive technologies and activities - eg, landfill fees, carbon taxes
6
7
8
9

. Electricity taxes - eg, levies on consumers for using power

10. Trade barriers —eg, import tariffs on climate-friendly equipment and materials

Source: BloombergNEF Legend ‘Negative ‘Somewhat negative ‘Neutral Somewhat positive ‘Positive
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Bloomberg NEF (BNEF) is a leading provider
of primary research on clean energy,
advanced transport, digital industry,
innovative materials, and commodities.

BNEF’s global team leverages the world’s
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perspectives and in-depth forecasts that
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COVID-19 Causes
Unprecedented Job Crisis

Weekly initial jobless claims in the United States

(seasonally adjusted)
6,000,000
33,483,000
5,000,000 Americans filed for unemployment
in the seven weeks ended May 2

4,000,000
3,000,000
2,000,000
1,000,000

et eneetinsundituadiione.,

1970 1980 1990 2000 2010 20

Source: U.S. Department of Labor
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NATIONAL CLEAN
ENERGY EMPLOYMENT
Q4 2019

CLEAN ENERGY JOBS BEFORE COVID-19

Led economy in job growth
» Job growth outpaced rest of US economy by 70% (2015-2020)
* More clean energy workers than teachers, real estate agents, farmers
» BLS: Fastest-growing jobs — Solar installer, wind turbine technician

TOTAL:

3,355,419

Mationwide Clean Energy Employment
(10.4% 2015-2019)

I Energy Efficiency: 2,378,893
B Renewable Energy: 522,811

M Clean Vehicles: 266,264 Total Mationwide Employment

) (6.1% 2015-2019)
Grid & Storage: 147 644

B Fuels: 39,704 ¢

2015 2019




CLEAN JOBS: ACROSS THE SUPPLY CHAIN

While construction and manufacturing accounted for the most clean energy jobs in the U.S. economic

value chain in 2019, more than 1.1 million other clean energy workers are employed across agriculture,

trade, distribution and transportation, professional services and more. Those jobs alone employed as

many workers as the entire fossil fuel sector in 2019.

AGRICULTURE: UTILITIES:
26,843 JOBS 16,777 JOBS
OTHER:

248,301 JOBS

PROFESSIONAL
SERVICE:

536,867 JOBS

WHOLESALE TRADE,
DISTRIBUTION, AND
TRANSPORT:

TOTAL:

3,355,419

CONSTRUCTION:

1,684,420 JOBS

MANUFACTURING:

i)

295,277 JOBS

546,933 10BS




1 California 536,919 142,957 24,021 323,529 5,785 40,621 Jobs In eve ry s tate

2 Texas 241,289 39,303 13,204 169,398 2,073 17,309

3 Florida 166,032 24,987 5,499 123,560 2,897 9,090 « Coastal, South, Midwest, Mountains

4 NewYork 159,337 18,049 4,290 126,739 1,680 8,579 * Geography, geology, politics don’t matter

5 | Michigan 125365 e 3890 25,123 = 24073 « New opportunities in rural areas, inner cities

6  llinos 125,364 17,707 5,077 91,024 1,468 10,088

T Massachusetts 122477 21,963 7,050 88,231 569 4,664

8  Ohio 114,388 10,607 3,135 83,165 1,353 16,129

9 NorthCarlina 112,720 12,349 3,721 88,001 1,538 7,105

10  Virginia 97,305 9,047 2,520 80,181 312 5,245

11 Pennsylvania 53,861 8,744 3,698 71443 1436 7541

12 Indiana 86,892 10,075 3,07 55,663 ) 16,369

13 Washingun B5,035 11,188 3,628 64,930 1,936 3,351

14| Manland s a3 00t maw o 2

15 | Georgia 83,806 8,751 4,241 62924 487 7423

16 Tennesse 79,626 5,763 B,778 53916 1,138 9,971 s
17 Wisconsin 76,685 5,958 2175 63,569 368 4,615 States 11-20
18 Colorado 62,420 17,924 3.072 36,002 2130 3,212

19 Arizna 62,106 11,629 2,273 44,762 345 3,077

20 Minnesota 61,805 7920 2,859 47114 681 3,191
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Nearly 600,000 jobs lost g

&' Climate change is looming. But America has lost

850,000 JOB LOSSES PROJECTED 600,000 clean energy jobs

Industry

Energy Efficiency
Renewable Energy
Clean Vehicles
Grid & Storage
Clean Fuels

Total
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SUBSCRIBERS ARE READING
SCIENCE

; So you really want to see your friends? Here's
X how to assess the risk

- CALIFORMIA
L.A. County has more open this weekend than it
has im months. What you can and can't do

Ehe New ork Times :
Clean Energy Has Shed Nearly
600,000 U.S. Jobs Due to Pandemic:
Report
May 13, 2020 f v = 4 []

(Reuters) - The U.S. clean energy sector has lost 1704 of its work
force, or nearly 600,000 jobs, as stay-at-home orders halt
production of components from solar panels to electric cars and
slow installations at homes and businesses, according to a report
released on Wednesday.

The sector lost 447,200 jobs, about triple the 147,100 lost in March
when states first began implementing lockdown orders to combat
the spread of the new coronavirus, according to the analysis of U.S.
unemployment data conducted by BW Research Partnership.
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Home Oil/Gas Wind Solar EPA Road to Rural Prosperity

Oklahoma loses thousands of green energy jobs too

May 14,2020
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State

US TOTAL
California
Texas
Michigan
Florida
Georgia

EVERY STATE IMPACTED

March-April claims

Unemployment Claims Percent Decline

594,347
105,443
31,192
30,150
29,878
27,161

North Carolina 26,417
Pennsylvania 21,093

New York

20,405

Washington 20,239

19,798

17.16%
19.14%
12.67%
22.67%
17.82%
31.46%
23.04%
21.70%
12.46%
22.73%
17.06%




A CLEAN ENERGY
FUTURE




REPOWERING AMERICA
Let’'s Get America Back To Work

« Clean Energy is proven economic catalyst
« After Great Recession:
100k+clean energy construction projects;
1million+ homes weatherized,;
3.4 million jobs;
$100s of billions in investment
« Direct Payment/Incentive Refundability (1603)
« Tax extenders (PTC/ITC)
 Conservation Block Grants; SEP Program; Weatherization
 Clean Corridors; EV programs
« DOE programs
 Big, bold ideas: Grid modernization; EE in schools; electrify buildings




Business leaders advancing smart
E 5 About ~ Who We Are « Advocacy Events Reports Newsroom -

climate policies to grow our economy

May 13, 2020

Clean Energy & COVID-19 Economic Crisis | April 2020 Impact Analysis WWW.e2. org

Nearly 600,000 U.S. clean clean energy workers have lost their jobs since March after 447,208 new workers filed unemployment claims in April, according to the latest analysis of
unemployment data by BW Research for E2, E4TheFuture, and the American Council on Renewable Energy.

Clean Eneray Unemployment Claims in COVID-19
Aftermath, April 2020

Nearly 600,000 U.S. clean clean energy workers have |ost their jobs since March after 447,208

e2.org/reports/clean-jobs-america-

new workers filed unemployment claims in April, according to the latest analysis of e ES DAL B ACOES

unemployment data by BW Research for E2, E4TheFuture, and the American Council on e et atars Bl sl Fn

Renewable Energy. Date:  May 13, 2020 e ——————
The analysis of Department of Labor data found that 594,347 workers in clean energy Clean Energy Employment initial impacts. from

occupations, represent
in April and March. The AFRIL 2020

jobs created since 201: PhmEL R - -
e2.org/reports/clean-jobs-covid-
at the end of 2019. Tha
energy occupations, e

B CLEAN JOBS AMERICA 2020 /A economic-crisis-april2020

workers are losing thei

Bob Keefe
E2 Executive director
bkeefe@e?2.org

EJ twitter @bkeefee?



http://www.e2.org/
https://e2.org/reports/clean-jobs-america-2020/
http://www.e2.org/reports/clean-jobs-covid-economic-crisis-april2020

2" NATIXIS

INVESTMENT MANAGERS

MANAGING TALENT IN A CHANGING WORKPLACE

[OW]
Natixis Future of Work Suruey A b



CLEAN ENERGY

Find your next hire or your next job at
https://cleanenergysocial.com/

©2020 CEBN and BCSE



QUESTIONS

Lisa Jacobson  Lynn Abramson Bob Keefe

President, Business Council President, Clean Energy ~ Executive Director,
for Sustainable Energy Business Network Environmental Entrepreneurs

llacobson@bcse.org labramson@cebn.org bkeefe@e2.org

Ethan Zindler Phil Jordan

Head of Americas, Vice President,
Bloomberg New Energy BW Research

Finance pjordan@bwresearch.com

ezindler@bloomberg.net
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