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Chairman SchatSenator Smitand Members of thel Sy I 4 S 5 S Y 2 Odtdmiiteéedh { LIS OA
the Climate Crisjsthank you for inviting me her¢éoday to discuss the opportunities and
challenges in the energy sector foelping torevive the U.S.economy during and after the
coronavirus pandemic.

It was myhonor to serve as the 13 Secretary of the U.S. Department of Energy (DOE) until
January 2017During my tenure as Secretaryespecially appreciated th&enatorsfrom both
sides of the aisle came together on numerous occasions to supportigafenergy innovation.

Much of my career has focused on energy innovation. th¢ Massachusetts Institute of
TechnologyNIIT), Ifounded the MIT Energy Initiative, which had a significant focus on innovation
inacarborRO2 Y AU NI AYSR Sy @A NR Y YS sthivoldbgtause$ giracoriseed | f f
that every discipline has a contribution to make for advancing the clean energy transition and
social justice As Secretary of Energy, | made clean energy innovation a cornerstone of the
5SLI NIYSYyGQa Avaidaraat 6 A ¥ ONS Y RSR2 6 h O Racogizh@ dza 2 Y
that climate change is an existential crisis, | plageéntral role in the development andunch

of Mission Innovationan initiative focusedon doubling the federal clean energy innovation
budgets ofthe U.S. and 25 other countries around the workhdl foundedthe Energy Futures
Initiative where clean energy innovatigrenergy jobsand socidequity is fundamentako all of

our work.
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| also wish tabservethat COVIEL9 and the resultant sudden economic recession and massive
unemploymentis one of twoK dzY'l 'y GNJ 3SRAS& i GKS FT2NBFNRYI
Thesecondis a heartbreaking recognition thahe struggle for equal rights an@cial justiceg
almost608 SI NBE I FUSNI a AR YK O deli K § NID S atifrAsmMsyorg & LIS S
way to go. Athe Energy Futures Initiatiyeve share these sentiments aruklieve that a strong

economy, the clean energy transition and social justice are inektyidanked There is little

doubt that both COVIE19 and climate change impact minority communities first and wotrst.
encouragepeople to visit the EFI website to read our statement and action plan for accelerating

and increasing our focus on theszcid and social justicessuest

My testimonytodayfocuses on:
1 The GreerRealDeal: A Framework for Growing Jobs and Addressing Climate Change
1 ThelLabor Energy Partnership: AfLCIO andEFI Initiative
1 The Impact of COViI®on Energy Joband the Potentl Role of Energy Jobs in Economic
Recovery
1 The Role of the Clean Energy Transition and U.S. Job Growth

Key Takeaways

1 EFI fully endorses th&reen New Dealesolution in its emphasis on addressing climate
change and social justice together.

1 EFI developed th&reen Real Deab translateclimate change and social justipeinciples
into practiceto guide our portfolio of activitiesAt the heart of theGreen Real Deak an
SYLKI &A & -othe-t b GSEf + LILINRI OK (G2 NBRdAzOAYy3I 3INBS)
action on climate change must be borne of practicality, not ideology or wishful thinking on
either side of the aisleAlso central to th&reen RelaDealis thatthe low-carbon future must
be just and equitable including accommodatingegional differencesand thatcoalition
building is essential to the success of the clean energy transition.

1 The AHCIO and EFI formed theabor Energy Partnersh{REP), a joint effort to develop a
framework for the 2% century energy system that creates and preserves jobs while
addressing the climate crisi©ur focus will be specificallpn the development ad
commercialization of advanced clean energy technologies and associated job craation
retraining

1 The Energy Futures Initiati&tatement orRacialand Socialusticecan be found at:
https://energyfuturesinitiative.org/news/2020/6/12/arefi-statementon-raciakjustice
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For the last three year&FI has partnered witNational Association of State Energy Officials
(NASEQand BW Research Partnership to produce éimaualU.S Energy and Employment
Report (USEER) According to the 2020 USEER, launchedViarch, the Fuels, Power
Generation, Transmission, Distribution & Storage, Energy Efficiency and Motor Vehicles
Sectors enployed 8.3 million Americansn 2019

This year, we also launché&dveYear Trends: The USEER628020which found thatfrom
20152019, the Fuels, Power Generation, Transmission, Distribution & Storage, Energy
Efficiency and Motor Vehicles Sectgmsnerated 915,000 new jobs, outperforming overall

US employment growth 2 to X 12.4% vs 6%.Energy efficiency, which employed.4
milllion Americans in 2019, alone generated over 400,000 new jobs

COVIBEL9 impacted the energy sector har@he energy sector lost about 1.3 million jobs as
of the end of April considerably more than five years of gairmost half of thoselosses
were in clean energy

We will neednillions of new jobs in order to climb out of the COVI¥-induced economic
hole and most likely additional extraordinary actions by the Federal governn@&ren the
demonstrated track record of the energy sector as having considerable leverage for job
creation, major investments in the clean energy transitig in any further stimulus actions
and in appropriations- should have a high priority.

EFI has proposed, under the umbrella ofearergy jobs coalition22 specific clean energy
measures under six prioritiefisted later in this testimony)

1. Energy Efficiency and Climate Resilience Investment Initiatives

Energy Infrastructure Investment Initiatives

Clean Energy Technology Innovation Investment Initiatives

Laying the Groundwork for the Clean Energy Industifdke Future

Clean Energy Tax Incentsve

Workforce Development

ok wn

We know that continuing energy efficiency gains in buildings, transportation and industry
make both environmental and economic sense.

It is clear that the electricity sector is leadingdawill continue to lead the low carbon
transition. To achieve carbon net zero by madntury across the economy, the electricity
sector will need to reach that point earlier, by 2040, and ideally even earlier, perhaps by 2035,
because success in some tfetharder to decarbonize sectors, such as transportation,
buildings and industry, depend on expanded electrification.
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91 Natural gas will continue to play an important role throughout the transition, including as an
enabler for rapid expansion of wind asdlar deployment.

1 The innovation budget for research, development and demonstration will needuble or
triple over this decadeo position the U.S. for success in addressing the climate crisis and
social equity challenges, and for establishing an unrivaled competitive poskiorth
enhanced domestic supply chairfor a multitrillion -dollar global business.

1 In conclusion,l strongly believe that a solution for our 2050 goalsvill require major
breakthroughs in new technologiesVe need a supercharged decade of acralse-board
clean energy innovation, with no time to waste.

The Energy Futures Initiative

My testimonytoday draws from the work of the Energy Futures Initiative (EFI), an organization
founded in April 2017 with two colleagues from my tenure as Energy Secretdglanie
KenderdineFounder andDirector of the Gfice of Energy Policy and Systems AnabstsEnergy
Counselor to the Secretargnd Joseph Hezir, who served as Chief Financial Officer and Senior
Advisorto the Secretary

EFQ @énission focuses omesearch andanalysisto explore the ways technology and policy
innovationcreateclean energy jobgxpandthe economy, enhance national and global energy
security, andaddress the imperatives oflimate change. Tdulfill this mission, EFI produces
unbiasedand independent datadriven reports for policymakers and the publibat offer new
insightsinto and recommendations oamerging energy issueslo haveanaximum impact EFI
identifies solutions that are effective, realistic, and sufficiently robust for adoption in these
uncettain times. Over the lasthree years EFI hapublished 5 reportsaddressing a broad range
of energychallenges andpportunities, including four reports on U.S. energy fobs

Five Year Trends: The U.S. Energy and Employment Repof2Q2@{&arch 2020)

The 2020 U.S. Energy and Employment Réptatch 2019)

The 2019 U.S. Energy and Employment Réptaich 2019)

The 2018 U.S. Energy and Employment Réptatch 2018)

Regional Clean Energy Innovation: Regional Factors for Accelerating the Development and
Deployment of Climate Mitigation Technologiesith the University of Maryland
(February 2020)

arwpdE

2The U.S. Energy and Employment Reports (USEER) were producederspartwith the National Association of
State Energy Officials and BW Research Partnership. Previous editions (2016 and 2017) were published by the U.S.
Department of Energy (DOE).
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6. Clearing the Air: A Federal RD&D Initiative and Management Plan for Carbon Dioxide
Removal Technologi¢September 219)

7. The Green Real Deal: A Framework for Achieving a Deeply Decarbonized Eémgoisty
2019)

8. Optionality, Flexibility & Innovation: Pathways for Deep Decarbonization in California
(May 2019)

9. Carbon Removal: Comparing Historical Federal Research Investments with the National
I OF RSYASaQ wSO2YYSYRSR Cdzil dzNB Cdzy R@hpfiB [ SOS
2019)

10. Advancing the Landscape of Clean Energy InnovatitimJHS Marki{February 2019)

11.Investing in Natural Gas for Africans: Doing Good and Doing(Mé&iember 2019)

12. Promising Blockchain Applications for Energy: Separating the Signal from thg Nbjise
2018)

13. Advancing Large Scale Carbon Management: Expansion of the 45Q Tai\Ge@018)

14.Leveraging the DOE Loan Program: Usin§ 88lion in Existing Authority to Help
a2RSNYAT S GKS bl (A2(Maxh2028y SNHE& Ly TN aidNHzOG dz

15.The U.S. Nuclear Energy Enterprise: A Key National Security EAaglest 2017)

All EFI reports arpublicly availablat: https://EnergyFuturesinitiative.org/efireports. AllU.S.
Energy and Employment Reports are asailablefree at: www.USEnergyJobs.org

TheGreenRealDeal AFramework forGrowing Jobs and Addressing Climate Change

Introduced in February 2019, theéreen New DedResolutiorfocused orthe climate crisis and
jump-started a national conversation on the imperatives of addressing climate change risks to
the economy, environment, and national security. Equally importdr& Resolutiorhighlighted

the significant and growing need to addresscial equity issues for disadvantaged communities
that areleast able to afford the costs of climate change.

EFIfully endorseshe DNB Sy b Sfécusmi® thd siriiltaneousnperativesfor achieving

deep decarbonizationand ensuring that social eqyitissues are central in the clean energy
transition. Translaing these overarching princi@sinto practicewasthe objective of what we

have termed theGreen Real DealThisconceptwas introduced in a March 2019 egd that |

wrote with Andy Karsner, former DOE Assistant Secretary for Energy Efficiency and Renewable
Energy during the George W. Bush Administration.

In August, 2019EFI publishech detailedplan that articulated the missn, principles and
elements that could help operationalize a green real deal. This plaeGreen Real DealA
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Framework for Achieving a Deeply Decarbonized Econ@®RDf guides our portfolio of
activitiesat the Energy Futures Initiative

The GRDoffers anactionable framework for meeting deep decarbonization of energy and
associated systems by midcentury in ways that minimize costs, maximize economic
opportunities, accelerate solutions, and promote wboequity. lllustrated by theschematic
presentedin Figurel, thisframeworkr starting from five broaebased principles and organized
around eight higHevel key elements is designed to provide policymakers, stakeholders, and
industry with thecontext and building blocks for prioritizing, selecting and implementing energy

policy, technology and business model innovations to effectively accelerate economywide
decarbonization

At the heart of theGROs an emphasis on an|-df-the-k 6 2 @S¢ I LILINR I OK G2 NBRd:
gas emissionasrapid action on climate change must be borne of practicality, not ideotmgy

wishful thinking A just and equitable lowcarbon future must be founded oroptionality,

flexibility, and inmvation to accommodate regional differencesin energy resources,
infrastructure, jobs, technology needs and costs

FIGURHE. MISSION, PRINCIPLES AND ELEMENTS OF A GREEN REAL DEAL

f} Mission, Principles and Hements of a Green Real Deal
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Source: EA 2019

3 Hyperlink:The Green Real Deal: A Framework for Achieving a Deeply Decarbonized Economy.
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TheGRDis guided by five princips. These ardighlighted and furthedescribedn Table 1, The
Green Real DedPrinciples and Description.

Table 1.The Green Real Deal: Principles and Description

Principle #1 Solutions for addressing the climate challenge cut across all portions of the econom
Broad and inclusive coalitions | require participation of businessefabor, financial institutions, religious and milita
must be built. leaders,consumers, governments, and advocacy groups.

Principle #2 The transformation of energy and associated systems must also improve lives, grow

Social equity is essential for | acceptance of the widespread change required to address climate change, and p
success. meaningful, welpaying jobs. The GRD sualibes to the National Academy of Pub

I RYAYAAUGNI GA2yQa RSTAYA(GARZY 2F a20Al ¢
Principle #3 Electricity isesponsible foronly 28 percent of U.S. emissions and is arguably thesa|

All GHG emitting sectors must bl to decarbonize. Sectoral analyseslectricity, transportation, industry, buildings an
addressed in climate solutions.| agriculturer will be central to identifying solutions and advancing innovation and net ;
emissions targets.

Principle #4 Multiple clean energy technology options are needed for each sector of the econom
Optionality and flexibility are | region of the country this requires technology and policy options and flexibility.
needed 6r technologies, policies
and investments.

Principle #5 Innovations in technology, business models, and policy are essential for meeting de
Technology, businessodel, and | decarbonization targets by midcentury.
policy innovations are essential

RPN 0KS LJzN1LI2 &S 2F (2RI &QapkK®leNAy IS L GAff
Principle #X BroadAnd Inclusive Coalitions Must Be Built

Coalition-buildingis essential to the successtbke clean energy transitionlhe lack of focus on
coalitionbuilding has hamstrung coherent and comprehensive climate policy atigaton
efforts, hampering our ability to rapidly move forward with effective responses. -Hnglact
coalitions must be committed to deep decarbonization, as well as recognize that their members
will have a range of interests and be impacted very diffdyeloy mitigation pathwaysCoalitions

are also critical for acknowledging and effectively addressing the issues of economically
dislocated communities, displaced workeasid stranded assetshat could accompanyan
accelerated clean energy transition.

Solutions for addressing the climate challenge cut acroseatbrsof the economy anaf our
communities Finding common cause, proactively addressing conflict, and ensalfimgmbers
of society benefit fronthe transformation to a lowcarbon economy will put wind in the sails of
meaningful actionlt is fortuitous,therefore, that the growing recognition of the importance of
coalitions to climate policy and mitigation is occurring simultaneously with increasedtel
change commitments by a broad range of stakeholders. For example:
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Qubnational entities including25 states, counties, cities, faithased organizations,
businesses, and academic institutions have committed to doing their part to help meet the
U.S. commitments under the Paris Climate Agreement and, increasinglyzero
commitments.

Over 2200 businesses and investoigsA 3y SR U KS dcéaionplétBe, ifidicakiigf L y €
their support for the Paris Agreement, together with states, ciied counties, tribes, health
care organizations, cultural institutions, academia and faith groups

Of the 274 highest emitting publicly listed companiesthe world 54 percentare now
integrating climate change into operationdécisionmaking.

TheU.S.Chamber of Commerce, which represents three million U.S. businesses at home and
abroad, issued a statement in March 2019 saying that concrete steps are needed to address

Of AYIFIGS OKIy3aS FyR GKFG (KSHNSfthisdisddssivheauld 3 NP d
ONJ Fi NBFf az2ftdzirazyadé

The National Association of Manufacturdnas launched the Energy Advance Centan,
initiative that seeks to build partnerships with industry groups that are committed to carbon
management policies.

Last year, athe landmark2019 Vaticardimate Summit on TheEnergy Transition and Care

for Our Common Homd joined leaders frommany ofthe 4 2 NX RQ&a I NBSad 2
companies and investment funds as they committed to adhere to the Paris Agreeament

do their part to transition to a lovcarbon future U.S. participantsncluded ExxonMobil,

Chevron ConocoPhillips and Occidental aBthckRockVanguard CalSTRS, CalPERS

State Street Corporation

Notably, tese stakeholdershave different goals, measures, timelines, and policy drivers
underscoring thechallengeof achieving ambitious economywide targets absemusiveand

robust, broad-based coalitiong&nd a comprehensive clean energy innovatmtfolio. At EFI,

we doand will work with all of these sectors and others towards a common deml example, |

am an individual Founding Member of the Climate Leadership Céuhatl is advancing the
carbon dividend approach created by former Secretaries of State Jim Baker and George Shultz,
as | believahat their plan is the starting point for complex discussions on resource allocation,
regulatory restructuring and carbon bordariffs.

4 Hyperlink:The Climate Leadership Council.
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The Labor Energy Partnership

In the spirit of coalition building,amespeciallypleased thathis yearon April 22, theAmerican
Federation of Labor and Congress of Industrial Organizat®fsGIQ and EFannounced the
creation of theLabor Energy Partnership (LE®)oint effort to develop a framework for the 21
century energy system that creates and preserves jobs while addressing the climateTbesis.
LEP, jointly staffed by the ARILOand EFlis based on a shared commitmenthighquality jobs,
d20AFft SldzZAdGe> YR 62NJ] SNEQ NX-BIRaadbconak BK | NR
steering committee. The LERvill focus its work on a series of critical policy analyses that will
provide practical, achievable solotis to the technological, social, and regional barriers to
implementing a 21stentury clean energy transitionwith robust good job creationThe
schematian Figure2 below shows the four princiles and 1Qanticipatedareas of our analytical
focus.

FIGURR. THE LABORNERGY PARTNERSHIP: LEADERS, PRINCIPLES AND FOCUS AREAS

@
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EF andAH_-CIOFormthe Labor Energy Partnership

I LEP Principles

Energy policy must be based on solid scientific review that acknowledges that
climate represents an existential threat to human society.

Successful social solutionsto climate change must be based on an call-of-the above¢
energy source strategy that is regionally focused, flexible, preserves optionality, and
addressesthe crisis of stranded workers.

An essential priority of all climate policy solutions is the preservation of existing
jobs, wherever possible, and the creation of new ones that are equal to or better

LEP Leadership

The Partnership will be implemented through a joint
steering committee consisting of Richard L Trumka,
President, AA-QO; Cecil E Roberts, President,
UMWA and Chair, AH.-AO Energy Committee; Lonnie
R Sephenson, President, IBEW and Vice-Chair,

AR-AO Energy Committee; BErnest J
Moniz, President, Energy Futures

than those that are displaced
dimate policy represents
an economic opportunity
to the United Sates
when the benefits of new
technology deployment
result in the creation of
quality jobs and the
creation of competitive

\,JO"LS“C SJM% Transition pathways for natural gas

Domestic capacity
assessment of mineralsand
metalsfor low carbon
technologies

Offshore wind supply chain analysis /‘

Labor Energy
Partnership
analytical focus
areas

National Action Plan for GQUS

Sting/ permitting of new
electricity transmission

Optionsfor existing nuclear fleet
and deployment of next
generation nuclear technologies

\o

Initiative; Melanie A. Kenderdine,
Principal, Energy Futures Initiative; and
Joseph S Hezr, Principal, Energy
Futures Initiative.

Carbon dioxide removal roadmap /
Apriority energy infrastructure analysis
Expansion of efficiency finance mechanisms
Hydrogen fuel alternatives
for transp./ industry
/ Source: EA 2020

The four principals guiding thtée LERre:

1. Energy policy must be based on solid scientific review that acknowledges that climate change

is real,anthropogenic, and represents an existential threat to human society.
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2. {dzO0SaaFtdAg &az20Alf az2fdzirAzya GHIREANDAGSOKBYE
source strategy that is regionally focused, flexible, preserves optionality, and addresses the
crisis of stranded workers.

3. An essential priority of all climate policy solutions is the preservation of existing jobs,
wherever possible, and the creation of new ones that are equal to or better than those that
are displaced.

4. Climate policy representsiaconomic opportunity to the United States when the benefits of
new technology deployment result in the creation of quality jobs and the creation of
competitive domestic supply chains.

While thee is a clear synergy between thé&P theGRD 9 C lfo@ua under the LERwill be
specificallyon job creation and the development and commercialization of advanced clean
energy technologiessuch asadvanced nuclear technologies, advanced vehid#éshore wind,
carbon capture and storagCCSincluding for natural gas and the industrial sector), carbon
direct removal(CDR)hydrogen, low carbon fuels, secure supply chains, and smart and resilient
infrastructure. Our focus on job creation will address pathwagsdxpanding job opportunities
across all geographic regions and seexonomic groups.

We are already planning oumitial workshopfor this summertto refine our framing of a range of
critical issues before establishing the initial analytical priorities. We will be guided by the four
LEP principles and focus @an allof-the-above energy strategy that recognizes regional
differences and preserves optionality aswmtechnologies are developed addployed

The Impact of COVHR9, Its Impact onEnergy Johsand the Potential Role of Energy Jobs in
Economic Recovery

Direct impacts on energy arise mostly from the social changes needed to cQ@Ali>19 and

from the associated demand reductions, especially forfear example, tone point, oil demand
dropped about 30%, and oil prices even went negative briefly because of the demand drop, the
RussiaSaudi Arabia increase in production, and the US shertd storage space.

For theelectricitysector, the U.S. Energy Information Administration expects 2020 summer U.S.
electricitydemandto be at itslowest since 2009. Impacts on demand tell a compelling story for

U.S. jobs and the economy: residenti@imand is projected to be +3%, commercial demand is
projected to be-12%, and industrial demand is predicted to #86. As an indicatiorof the

impact on the economy and jobs associated with C@@@ndof the need for flexibility for

electricity custom®l B Q o Af Ade& (2 LI & (GKSANIoAffasz (GKS ¢!
extended $1 billion of credit support to local retail power providekad 71% of power and utility
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LINE A RSNBE ARSYOGATFTASR a7FAyl yOAgderations, Yutdre Qeriads A y Of d:
2F fAldARAGE YR OFLAGEFEE NB&a2dzNBISH ¢ & GKSANJI

As we are all keenly aware, the impact of COI8n U.S. jobs has been devastatiegving no
industry unscathedlt is clear we are in the midst of an economic calamity leading to significant
business closures and further job losses, notwithstanding the stimulus packages enacted by
Congress to date.

To more fully understand the imptscof COVIEL9 on U.S. energy jobs and needs going forward,

it is instructive to examine the pr€OVIBLI U.S. energy jobs data from tA620 U.S. Energy and
Employment Repoft In 2019, U.S. energy, energy efficiency, and motor vehicles firms employed
more than 8.27 million Americans, comprising 5.6 percent of the U.S. workforce. Employment in
the five energy sectors of the U.S. economy (fuels; electric power generationjmissisn,
distribution and storage; energy efficiency; and motor vehicles) increased in 2019 by 1.8 percent.

o The Fuels sector employed 1,148,900 Americans, representing an increase of 26,100
jobs or 1.9% in 2019. The oil and natural gas subsectors atideddst jobs-more
than 18,000, totaling 615,500 oil jobs and 276,000 natural gas jobs.

0 The Electric Power Generation Sector employed 896,800 jobs, growing by almost 2.5
percent, gaining over 21,200 jobs. Job losses in nuclear and coal generation were
offset by increases in natural gas, solar, wind, CHP, hydropower and geothermal.

o Transmission, Distribution and Storage employed more than 1.4 million, an increase
from 2018 of 17,800 new jobs or 1.3%; an additional million Americans are employed
in retai (gasoline stations and fuel dealers), for a total of 2.4 million, but these retall
jobs have not been included in the Energy total.

o Energy Efficiency employed 2.38 million jobs in the design, installation and
manufacture of Energy Efficiency projects amulvices. Energy Efficiency employers
added 54,000 net jobs in 2019, an increase of 3.4%.

o The Motor Vehicles sector employed over 2.55 million, adding 20,000 jobs in 2019, an
increase of just under 1 percent.

The USEER also provides four cross cuttiadyaes that look at the interrelations of jobs across
the entire value chain of the natural gas, petroleum, coal and nuclear industries

o The Natural Gas industry employed 636,042 up 1.7 percent in 2019.

0 The Petroleum industry employed 824,290 up 3.1 patén 2019.

o The Coal industry (including mining and extraction, utilities, and wholesale trade,
distribution and transport) employed 185,689, down 5.9 percent from 2018.

5 https://www.pwc.com/us/en/library/covid19/how-covid-19-is-impactingpower-and-utilities.html
6 Energy Futures Initiative. (2020)e U S. Energy Employment Repiidshington, DCwww.usenergyjobs.org
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In addition,according toFiveYear Trends: The USEER: 22080/over the past fiveyears, the
energy sector created almost 2 million new jobshile U.S. GDP energy intensity declined by
8%. Energy production and distribution created 379,000 new jobs and energy efficiency and fuel
efficiency created 481,000 new jolisnergy, Energy Efiency and Motor Vehicle sectors added
915,000 jobs over the five years, outpacing the overall US employment growth 2 to 1 (12.4% to
6%). The Energy Efficiency sector is literally a powerhouse with 2.4 million jobs (about half in
construction), adding ovet00,000 jobs in 5 years. Figure 3 provides a-teghl overview of the

five year trends.

FIGURB. FIVEYEAR TRENDS IN US ENERGY JOBS

NASEO=

Hve Year Trends, Key Takeaways: 2015-2020 USHER

EMERGY FUTURES|
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Between 2015 and 2019:
S 3.3 million Americans work every day
. 4 | to produce and distribute less USGP
519 Ql. expensively the fuels and electricity ir‘?{gg%'y
) Z that power our lives. decreased

by 8%

Energy Energy
4.9 million Americansin Energy Pro‘;’]‘(’;'o” Hficiency
Hficiency and Motor Vehicles work iSributi and
distribution Fuel Bficien
every day to use that energy more created atod ey
efficiently. 379,000 o
: new jobs. 481,000 new

jobs.

Between 2015-2019, Energy, Energy Eficiency and Motor Vehicles added 915,000 jobs, outperforming overall U.S
employment growth by 2 to 1 (12.4%vs 6%).

Energy Eficiency led the way with 402,000 new jobs, at 2.38 million.

Hectric Power Generation added 177,000 new jobs for 799,000.

Transmission, Distribution and Sorage added 156,000 new jobsfor atotal of 1.4 million (excluding gas stations.)
Fuels added 46,000 new jobs for 1.15 million. }

Motor Vehicles added 134,000 new jobs for 2.5 million. Source: B 2020

Vv
V
V
V
V
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At the same timeijt is important to recognize thadiversity continues to be a challenge in the
energysector?
1 Women are significantly underrepresented in every technology and every segment of the
value chain, at roughly half the participation compared with the overall US workforce.
1 Hispanic or Latino workers are well represented in the energy seotnall, close to the
representation of Latinos in the workforce generally.

‘Energy Futures Initiative. (202®iveYear Trends: The USEER: 28080 Washington, DC.

www.usenergyjobs.org.

8 This section draws both from the USEER data and analysis by BW Research Partnership. Additional and detailed
information can be found atittps://www.bwresearch.com/covid/
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1 Black workers are underrepresented in every category examined except automobile
manufacturing.

1 Onthe plus side, veterans comprise from 8 to 10% of employment in geeters, higher
than the national average of 6%.

Gven the incredible job growth of the energy sector over the past decade, this lack of diversity
in the energy sectohas resulted in women and black workers being underrepresented in one of
I Y'S NA O teSiéconamid@®xpansian

In contrast to theoverallU.S. energy jobs success story over the past fivesy@a2020,the
impact of COVIBEL9 on unemploynentis truly a national challengand the energy sector is no
exception The pattern ofob losses by state is seen@olumn 2 ofFigure4. The toplO states in
absolute number of unemployment filings is, not surprisingdgen in states with large
populations. When total unemployment filings are, however, normalized as @p&ge of a

FIGURE. TOP 10 STATES IN UNEMPLOYMENT CLAIMS AND ENERGY EMPLOYMENT BY KEY ENERGY
SUBSECTORS

Top 10 Sates Unemployment Aaims @zios6. TOp 10

Satesfor Employment in Key Energy Job Categories oo

Ranking i

of Top 10 Total Oajmsas%of: Natural NaIuraIGas= Hficiency Eﬂidenw: [e=el]] Gag/ Oil i Solar Solar : Wind Wind

Sates, Unemploy- Workforce | Gasand | and Oil Fuels] JobsActual | Jobsas% | Generation | Generation | Generatio | Generation | Generation | Generation

Highest ment Aaims I Oil Fuels | Jobsas%of | of I Actual as%of | ndbs Jobsas% ! JobsActual | Jobsas%of

to (03/ 16-06/ 06) i Jobs Workforce i Workforce i Workforce i Actual 1 Workforce
A

Lowest
CA GA (47.8%) CA
A KY (44.3% LA ND TX WY A HI MA HI IL D
NY HI (38.4%9) oK AK NY DE X NH NY CA @ @
GA AK(346% ! A OK A R KS ut A VT IN IA
™ WA (33.699 PA LA IL MA NY A X ut cA IN
n PA LA (32.9%9 (eo) NM MA MD MA AK NV MA =} ME
OH NV(31.8% | NM X NC wi IL MA Az NM MI T
8 | M MI (31.8% IL wv M OR Az < NJ OR IA NH
Em v R (31.1% ND @ OH ut M Az NC Az NY KS
OK@EBL1% | O KS cr 0

IL H VA H MS | OH ® WA IL
Total 40,754,311 : 906,998 :2,378,893 : 128,031 : 345,393 - 114,774 -

Bold denotestop 10 statesthat are in top 10 for actual unemployment claims or claims as percent of workforce and are also in top 10 jobs for specific energy
sector, both actual an/or as %of workforce. * Includes DCand Puerto Rico

c
@

Source: Department of Labor, dUnemployment Insurance Weekly daimsé https://www.dol.gov/ ui/ data.pdf

adrasqQa G20l t ¢ 2 NImprizeNde $op 10RG, Gebr§iddg Kentutky topi tea
list, compared toCaliforniaand Floridg which top the list imbsolute unemploymentclaims
(although Georgia and Michigan are on both listSijgure4 also highlights the top 10 states for
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number ofjobs, both actual and as a percent of the workfora@severalenergy sectorsoil and
gas fuelsenergyefficiency; natural gaand oil power generation; wind generation; and solar
generation. This points ttheir potentialfor job creation, as well as for coalition building as we
work on investmentsn transitioningto clean energy systems

What these rankingslustrate, for exampleis that Texas is numbéive intotal unemployment
claims but numbeione in bothoil and gaduels and wind jobsPennsylvania is numbé in
unemployment clains and numbeb in oil and gas fuels jobs. Ohio i§'10 oil and gas fuel jobs

as well as in solar jobs:lorida is number 2 in unemployment claims and oil and gas generation
jobs, as well as number 4 in solar jobs. Michigan is number 8 in unemployment filings, both actual
and as a percent of workforce, a&ll as number 9 in gas/oil generation jobs and number seven
in wind jobs.Sates with smaller populationalso suffer major impacts as they ofteise to the

top of the lists of energy jobs asp&rcentageof the total workforce. Theactual andrelative
importance of energy jobs in states hardest hit by COGMHelated unemployment and the
crosscutting interests in both conventional and clean energy jebsuld be considered as we
transition our energy systems to ensure that we do not strand workevsedsuild out new clean
energy infrastructures and systems.

In terms of the ongoing impact of COVIB onthe energysector, there are many unanswered
guestions.

1 As much as 50% of the US workforce has been working remotely (generally with
surprisingly hlgh productivity-and EFI fits in that category). This has a profound impact
on fuels demand, especially for automobiles and airplat@dl much of this persist post
COVIBEL9? Will remote work productivity remain high when the society is fully
opened?

1 Public transport development has been a pillar of sustainable city design and intercity
travel discussions Will the public be pospandemic averse to the relatively close
quarters often experienced in public transportaVill automobile communhg
increase?Will micromobility get yet an additional impetus?

1 How will cityscapes change? Will office space needs contract dramatically, perhaps with
I Y2@0S (2 Y2NB a&K2 Wl ftherg Bet widesprdat yoRVBI¥idh yfal a K
residential space®A f f aavYIlI NI OAGASaed oS GFr1Sy G2

1 1 26 ¢ A tatO ALEENI Vi) Eaé positiGekexperience during COMIDof romote

working lead to a move by many to more rural locationdMl we implement universal
broadband access to enable this?
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The® are just some of the questions that are not credibly answerable tod@geanswers
however, will have measureable impaston energy systesiin the future, with unclear net
impact on greenhouse gasmissias. The biggest wild carchowever,may be tha if pandemic
preparedness is not dramatically improved and anothecalledd 2 V&0 Sy G dzZNB ¢ LI YRS
strikes again soon, we can expect the answers to the above questions to tip in the direction of
more extensive change and more profound imgmh erergy systers. Even without another
pandemic, COVIR p Q& € I & ( A y 3 indreasdh tBeiperdehtége af the U.S/workforce
working from hone together with increased geographdispersionpossibly to less urban and
more rural areas. This impact usrdcores thamportance of information and communications
technologiesg and universal broadband upon which they depend, together wittel@atricity
system that is affordable, accessipteliable and cybersecure.

What will the recovery be likeThe U.S. withessed an unprecedented number of unemployment

claims in a short time: over 42 million between March and June, with over 20 njuom the

month of April. unny predictions of a rapid return to the statusi@ ante are simplynot
credible.Sock price recovery is not the same as economic recoespeciallyif unemployment
NEBYIFAya G aNBOSaaArzy (TedS Fedefal Re®Ng projcsSidawi Sy RS R
recovery with unemploymentpredicted at 9.3% by the end of the year, but the unknown

trajectory of the coronavirug especiallyin light ofthe increase ofCOVIBL9 cases since many
statesstarted reopening; injects a huge amount of uncertainty, with surprises most likely on the
negativeside.

The Role of the Clean Energy Transition and U.S. Job Growth

We will need millions afiewjobs in order to climb out of the COVI@-induced economic
hole. The U.S. recovery will extend at least into 2021 and likely beyond and it will undoubtedly
require additional extraordinary actions by the Federal government, including the Federal
Reserve.These actions should be aligned withedtions that we need to be heading in anyway,
including the clean energy transition and its associated major energy infrastructure néeas

the demonstrated track record of the energy sector as having considerable leverage for job
creation, major inestments now in the clean energy transition should have a high priority for
strategically important projects that will propel job growth in the near, mediand longefterm

time frames.

In an opinion piece published in The Hill on Apriaached) | outlined how arenergy jobs
coalitioncould help get the U.S. economy back on trag&.you can se@ Figure 5, ouproposed
energy jobs coalition identifies six priority areas and 22 initiatives that could revitalize the U.S.
economy ancenergy jobs.
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FIGURBE. POSSIBLE PROGRAMMATIC OPTIONS FOR AN ENERGY JOBS COALITION
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Programmatic Options for an Energy Jobs Coalition

Priority 1: Energy Hficiency and dimate
Resilience Investment Initiatives

Priority #3. Qean Energy Technology
Innovation Investment Incentives

V Modernization of Sate and Local Government V FEED studies for deployment of innovative
Buildings, Schools, and Public Facilities technologies
V' Modernization of Federal Buildings and V Rapid Prototyping Program
Government Faalltles. . V Follow-on ARPA-E Grants
\ Ad\{anoeq manufadur.n?g e 22 V DOE Energy Technology Commercialization
V Residential Energy Hficiency Fund
Priority #2. Energy Infrastructure Priority #4: Laying the groundwork for
Investment Initiatives Priority #5. Clean Energy the dean Energy Industries of the Future
i i : V  Technologically Enhanced Carbon Dioxide
x Icz)m;"”"'t{ .8"; T‘é’;ﬁfw P Tax Incentives Removal (CDR) RD&D Initiative
Fri]'\c/)?ecrtr']sen sin Aot Gndiodernization V K aggre(gér% Incentives for V  Carbon Dioxide Geological Sequestration
\Y anded Cost Shared Demonstrations of - ) V  Advanced Nuclear Reactor Demonstration
ElxgctricVehicle Charging infrastructure V' Qean Bectricity Tax Qredits Program
\Y %edit Slj[f)%()sl't fccytr Investments in Innovative V Regional ean Energy Innovation Partnerships
ergy Infrastructures. P V' Hydrogen Hubs Assessments
V  Cean Natural Gas Program Priority #6. Workforce

Development

V Project Labor Agreements
w/domestic, clean preferences

V Labor Apprenticeships Source: 7 2020

The first priority area includegnergy efficiency. We know that continuing energy efficiency
gains in buildings, transportation and industry make bahvironmental and economic
sense.We saw that the energy efficiency subsector employs 2.4 million Americans, with about
half in construction and many of the rest in design, manufacture, delivery and installation of
Energy Star productsMany efficiency mjects can get a rapid kickstart, even if the CG18D
pandemic lingersOne exampleis modernization and efficiency upgrades of federal, state and
local government buildings, schools and public facilit®ach buildings, both urban and rural,
typically have large parts of the day when they have very few staff present, so concerns about
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bringing workers into residential environments will be absent for many public build&gsnilar
argument could be made for many commercial buildingspecially small and medium sized
enterprises Delivery mechanisms can be through established progilianesder to get a quick
start (for example, existing energy savings performance contractors to government, or utility
efficiency programs for commercial customers}learly residential efficiency progranasso
remain very important when access is saf¢ha postCOVIBEL9 world.

A second priority is energy infrastructure investmentsis clear that the electricity sector is
leading and will continue to lead the low carbon transitidio achieve carbon net zero by mid
century across the economy, the electricity sector will need to reach that point earlier, by 2040,
and ideally even egédier, perhaps by 2035, because success in some of the harder to decarbonize
sectors, such as transportation, buildings and industry, depend on expanded
electrification. Many initiatives, such as grid modernization and national EV-cfastging
infrastrudure, have the potential to unleash new markets and entrepreneurial activityother
example, perhaps less evident, would be investment in a system of community solar projects,
typically in the 35 MW range.These have the advantage mentioned aboveahly construction
projects that can be carried out, with reasonable precautiongl@bstany stage of the COWD

19 pandemic given the nature of the worl@ates couldexamineand, where necessary, update
their regulatory environment to enable rapid expgon of community solaNatural gas wilalso
continue to play an important role throughout thelean energytransition, including as an
enabler for rapid expansion of wind and solar deployment.

The push on decarbonizing electricity will also give th8. a leg up in decarbonizing other
sectors, since CCS, hydrogen and carbon dioxide removal (CDR) will be needed across the energy
economy in addition to sectespecific technologies.The combination of decarbonized
electricity, a vast hydrogen econontye associated continentacale infrastructures plus CDR

can in principle meet all of the energy services needed, with reliability and resilience, while
driving a deep decarbonization of the economy by -+eeetury. However, other fuel
technologies, suchs advanced cellulosic biofuels and other low carbon fuels (such as renewable
natural gas) can also play critical roles provided innovation significantly lowers their cost. This
reinforces the need for a supercharged decade of clean energy innovatibmavitme to waste.

A third priority is technology innovation investmernikhe last decade has seen bipartisan support
for the innovation agenda, such as establishment and expansion of-ERH#at single program

has produced the better part @hundred early stage comparseA program to assist follovwen
activity could be highly effective, such as support for front end engineering design, rapid
prototyping and novel arrangements for partnering with DOE labs on the way to full
commercialization.
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A fourth priority would belaying the groundwork fomwhat | refer to asthe éClean Energy
Industries of the Futuré.The federal government needs to increase its investment in basic
research, deployment incentives and enablement of novel pyblicate partnerships.For
example, tle innovation budget for research, development and demonstration will need to
double or triple over this decade to position the U.S. for success in addressing the climate crisis
and social equity challenges, and for establishing an unrivaled competitiviiiopesvith
enhanced domestic supply chaiffer a multktrillion dollar global businessin addition to
expanded deployment of renewablesgwghould literally be thinking about new industries, not
just specific technologies:

1 Electricity storage at all timscales, including weekly, monthly and seasonal;

1 CCS and its associated infrastructure;

1 Advanced nuclear, including small modular reactors and microreactors, as well as
novel fusion technology;

1 Hydrogen,;

1 New infrastructuresncludinglong distance high \tage transmission, GQipelines,
hydrogen storage and transportation, EAst charging, smart electricity distribution
systems, resilient natural gas systems;

1 Secure domestic supply chains, including environmentally sound mining of the critical
mineralsand metals that will be in much greater demand as clean energy technology
deploys at massive scale (for example, one massive offshore wind turbine with current
magnet technology will need a ton of neodymium, a rare earth element tbday is
more than 806 sourced in Chinagnd

1 Negative carbon technologiesarbon dioxide removal (CDR) from the atmosphere,
and possibly from the ocean, by natural, technological and technetogmanced
natural processes

1a + O2yONBGS SEI YLptbfshed Bst Sektembel an extchSvie SnRlysis 6nC L
the needed CDR RD&D portfol©learing the Air: A Federal RD&D Initiative and Management
Plan for Carbon Dioxide Removal Technolcti#s concluded that about $10 billion is needed
over the next decadeFurther, the program would have DOE in the lead,tbaet).S Department

of Agriculture, National Science Foundatand Department of Commerce (National Oceanic and
Atmosphere Administrationyvould all play important roles, and yet another seven agencies
would be contributors. This demonstrates how both the Administration and Congresst
address organizational fragmentationathcould otherwiseimpede CDR and other important
crosscutting programsThe importance of CDR specifically cannot be overstated: it holds the
possibility of both netzero andultimately net-negative emissions for th&.S. and global
economy.

9 Hyperlink:Clearing the Air: A Federal RD&D Initiative and Management Plan for Carbon Dioxide Removal
TechnologiesWashington, DC
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Getting out of the box quickly on builditige dClean Energy Industries of the Futéioan pay job
dividends early onFor example, the bipartisan 45Q tax credit that enables CCS requires projects
to start construction by the end of 202®oing so has njar job implications. We all know that

the oil industry is facing considerable uncertainty because of-@@3VIB19 demand volatility

and because of the secular change facing the industry with ecbotyon future. However, the
capabilities needed for laggscale C&sequestration are much the same as those employed in
the oil industry, and an eventual major CCS indystasured in gigatons of CO2 per yesill

have a scale similar to that of ol.smooth transition for workers and communitiesagthin our

reach if we plan for it

A fifth priority is tax incentives for moving tolow carboneconomy The aforementioned 45Q
credits should be strengthened to kick start CCS, for exampktbnpding the project start date
requirement in recogntion of the delays caused by the COMI® pandemic. Renewable
technologies such a®ffshore wind, clearly deserve continuing tax incentives on the investment
or production side.

Lastly a sixth piority is workforce developmentvhich isneeded to buildthe ¢Clean Energy
Industries of the Futuré This isvhy EFlpartnered with the AFECIOto createthe Labor Energy
Partnership. We note that by far the key to workforce development is creatimgyv jobs,
supplemented bytraining and retraining our workforces meet the needs SQupporting project
work agreements and labor apprenticeships valso move the needle. AFLCIO President
Trumka has emphasized that the labor unions do more job training tuayn other US
organizationexcept the military, produce highly skilled workerand pay themduring ther
apprentice period.Government assistance should help expandst@ograns (not venture into
new requirement$. With unemployment higher in thiast three months of COVAD® than in two
years of the Great Recessioobjcreation is the key, andb creationis needechowto address
persistent recessiofevel unemployment.

Conclusion

COVIBEL9 and climate change have unfolded over vdifferent time scales, but also have a
number of commonalities. COVHD9 hit hard and fast with immediate and devastating global
health and economic impacts. We are hopeful that CE@MWvill become a manageable health
issue through the development andstribution of vaccines as well as effective treatments for
those with infections. On the other hand, we have already had five major epidemics/pandemics
in this century®, including two previous coronaviruses, without triggering anything close to a
suffident response for pandemic preparedness.

10 SARS (2003 1N1swine flu (2009), MER2012), Wes#frican Ebola (2013, 2016), and Zika fever (2015 and
2016).
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In contrast, climate change is a growing global threat that we have recognized for decades. Many
communities and regions are already experiencing severe and devastating consequences of
climate change, such astexme weather, rising sea levels, major storm surges, fires, floods,
droughts and increased harmful insect ranges. Yet, somewhat like the pattern of international
epidemics recurring every three years without adequate actions, responses to the impacts of
climate change have not been sufficiently focused or urgent. Climate change will require both
mitigation and adaptation for the duration of this century, and our capacity to respond will be
compromised the longer we wait.

Two lessons should be clear iincour collective lack of preparedness for the current pandemic
that are, however, relevant to both energy jobs and our response to climate change going
forward: we must heed what science is telling us and act accordingly; and government must do
a better jd at its core function of risk management and economic stimulbdkected federal
officials, in both the Executive and Legislative branches of government, have a unique
opportunity and responsibility to address long term risk management for the entiretgoun

Second, lte response to the virus has increased our awareness of and focus on supply chains, an
issue that also needs to be understood in the clean energy transitibimis is not a call to
protectionism but rather an alert to our need to implementarket structures that reflect
economic, environmental and national security.

One direction that is extremely likely to persist under any of the scenarios above: the move to a

low carbon energy systems will continug. KS S @2f dziA2y 2 Fards yhbré dzNJ f ¢
extremes and the dramatically increasing costs of adaptation will continue to drive communities,
business leaders, elected officials and others to support innovations in technology, policy and
business models needed to mitigate climate chan@as is the only prudent way to exercise risk
management.

Thank you for the opportunity to appear before you today to disahese important and timely
issues | look forward to youcomments andjuestions.
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