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Disclaimer

This report is a product of a Task Force with participants of diverse expertise
and affitiations, addressing many compléx and contentious topics. It is inevi-
table that arriving at a consensus document in these drcumstances entailed '
- compromises. Accordingly, it should not be assumed that every member is
eutirely satisfied with every formulation in this document, or even that all
participanis would agree with any given recommendation if it were taken in
isolation. Rather, this group reached consensus on these recommendations as
a package, which taken as a whole offers ; a‘b_a]anced_ approach to the issue.

Tt is also important to note that this report is a product solely of the partid-
pants from the NCEP convened Task Force on America’s Future Energy Jobs.
The views expressed here do not necessarily reflect those of the National Com-
mission on Energy Policy.
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_Foreword:

Jobs, energy, and climate change—these issues are not new, but they
have converged with greater urgency in the political spotlight over recent
months. Efforts to advance climate legislation in Congress have re-ener-
gized a long-standing debate about the jobs and competiﬁvéness irripacts
of greenhouse gas consiraints, even as immediate measures to stimulate
the economy have emphasized the job-creating potential of clean energy
investments. In this fast-changing context, one central premise is beyond
dispute: Transforming our nation’s energy systems represents an enormous
undertaldng. It will require not only new, low-carbon technologies and
systems, but people with the expertise to create those technologies and to

plan, design, build, operate, and maintain those techmologies and systems.

P -

In this report, the Task Force on America’s Future Energ oy Jobs makes
the compelling case \‘hat our nation’s educaﬁonal mfrasn'uc’nne must be
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Broadly speaking, the Task Force believes the

. - United States is-facing a critical shortage of .

irained professiorials to maintain the existing
eleciric power system and design, build, and.
operate the future eleciric power system. The

" {mplications of this shortfall are wide-ranging '

and, in the view of the Task Force, of national
significance. The ability to maintain a highly
reliable, economically affordable eleciric power
system while modernizing the nation’s gener-
ating infrastructure to support an advanced, .
Tow-carbon technology portfolio' is in serious
jeopardy. This report highlights the main forces
driving this situation and lays out a series of
recommendations for addressing the dominant
workforce challenges that will confront the elec-
iric power indusiry over the next several years.
Ensuring the proper systems and institutions
are in place to respond to these challenges is

important, not only in terms of advancing iti-
. cal public policy goals with respect to energy,
the economy, and the environment, but because

a substantal opporiunity exists fo create new

-high-skill, high-paying jobs in the energy sector -

at a time when growing numbers of Americans
are unemployed or underemployed and face the
prospect of financial insecurity.

Since the formation Z:f this Task Force, the na-
tion has experienced significant political and
economic changes. The Obama Admwinisiration
is committed to an energy policy that aims to
reduce the nation’s consumption of fossil fuels
and contribution to global greenhouse gas
emissions. At the same time, an unprecedented
economic crisis has crippled global finandal .
markets, halted global economic growth, and
led to massive job losses in the United States
and elsewhere. Againsi this backdrop, the Task
Force set about examining the workforce supply

"and demand dynamics in the eleciric power in-

dusiry. The recently enacted American Recovery
and Reinvestment Act (ARRA) will likely pro-
vide a near-term infusion of resouzrces that have

THE UNiTED STATES IS FACING

A CRITICAL SHORTASE OF TRAINED
PROFESSIONALS TO MAINTAIN

HE EXISTING ELECTRIC POWER
SYSTEM AND DESIGN, BUILD,

AND OPERATE THE FUTURE ELECTRIC

POWER SYSTEM.

ASK FORCE ON AMERICA’S FUTURE ENERGY JOBS



team endeavored to commission new work and

access available information to characterize

—-the challenges-While-the-datacollected and o =TT 77
presented in this report represent a significant
coniribution to the debate, we believe that
this assessment is best used as an illustrative
guide to current workforce issues. We have
not atiempied to develop a precise projection. . -.
of future workforce needs. Additionally, our
report is notintended to take the place of state
and regional workforce assessments that can
provide the insights needed to identify specific
focus areas for individual training prograims oz .
education systems. As described further in the v
. report, we believe that bringing: tocether ma]or I
stakeholder groups at a local or regional level is ‘
the best way to evaluate specific fraining needs.
A theme that seems to resonate broadly across
the energy workforce debate is that “green jobs”
are 2 positive ouicome to be promoted. How-
ever, a universally.accepted definition for what

- constituies a green job does not exist. Organi-

the poteniial to facilitate many of the actons ~ zations of all types tend to attach the “green”
recommended in this report. To ensure that ~ ~ 12pel When describing activities they support
... .. these shortterm investments build the long- and promote, which highlights the ambiguity -
term capacity needed to address multi-decade- in using the term. While it is generally safe to
Menges like climate change, policymakers assume that jobs directly involved in the deploy-
should consider the actions recormmended in ~ ent of energy efficiency and renewable energy

this report when reauthorizing the Worldorce  technologies would be considered “green,”a
Tnvestment Act (WIA) and crafting climate and number of comple:dﬁgs quickly emerge as soon

energy legislation. - as one attempts o apply even this seemingly e
' simple definition. For example, a]meworker—"‘ -
Data and Definitions building a transmission line that ¢onmects a

: . wind farm to the electric, cnd would be viewe
NCEP conducted significant background ana- by most people as having a greenj job. Ifthii
Iytical work to better assess the challenges that ~§21~10:ii=:""a:z-uzsrm'ssion line carries:éle
are often reported anecdotally by concerned.~ - ‘ated from neafby coa’kﬁﬁ:
parties. One of the most 1mportant condu—

sions from this work is that dat. “Collection

and measurement systeras needed to gauge
the state of our nation’s energy workforce are
woefully inadequate. For this reason, the NCEP-

£
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The NCEP Task Force on America’s Future ~ that applicants for open positions at eleciricity
Energy Jobs believes debating the definition companies are not as prepared as they were in

-~z - _efigreen-jobs-maybecomez distraction=In.===decades past-Companies-are-inding that UsSre sz mm s smmsmmns s

fact, we do not use this term elsewhere in this students are not graduiting at the same rates
report. Rather, because our effort is focused on i the relevant fields and with the same quali-
workforce needs associated with buildingand ~ fications as in the past. While the Task Force
supporting energy infrastriicture for a future focused on direct eleciric power sector jobs,
low-carbon energy system, we believe the term  -the Task Force members récogm’ie that other

“ﬁm;re energy job” is more appropriate for economic sectors, such as the manufacturing
our focus. It implies that all types of jobs that séctor, face similar demographic, education,
suppott an energy system consistent with a and iraining challenges.
" long-term goal of reducing greenhouse gas , ; :
emissions should be seen in the same light. ~  In the long-term, the deployiﬁent of new tech-
Some of the jobs related to the transitiontoa nolegies and generating assets—including new
- .. carbon—,con;strained-economywﬂl be new and--- - energy efficdency, nuclear, renewable, advanced —-

will require new skill sets. But many more will ~ coal with carbon capture, and smart grid tech-
; - : ) i ] Tue NCEP Task Force o

use skills that are already in demand today, such  nologies—will require new design, construc-

as thoge required for sheet metal workers, trans-  tion, operation, and maintenance skills. This is . A”"_ER’CA’S F"T”RE E"ER?Y

‘mission lineworkers, and electricians’In effect,  an important opportunity for new job creation JoBS BELIEVES DEBATING THE

if the underlying policy framework reflecis the - and economic growth. Iftoo few individuals ‘

. . ) DEFINITION OF GREEN JOBS
objectives embedded in the term “green job” with the necessary expertise are available when

then future energy jo'bs are green jobs. ' they are needed, workforce bottlenecks cold =~ - MAY BECOME A DISTRACTICH
U . K glow the transition to a Iow-carbon economy. -~ - -..; We BELIEVE THE TeRM

Overamhmg Challenges regardless of the commercial readiness of the

, underlying technologies. i the result is to
Asa starling point, Task Eorcg members shared delay the efficient adoption of improved low- APPROPRIATE FOR OUR FOCUS.

2 common recognition that the electric power |

“FITURE ENERGY JOE” IS MORE

carbon aliernatives, workdorce shortages would
sector faces near- and long-term workforce

challenges. Its workforce is aging and will need
1o be replaced. Facing a wave of retirements

represent more than a lost opportunity—ithey
could impose substantial costs, both in terms of
economic buyrden and-envirommental-damages...

over the next decade, the-eleciric powerin- e and e ol damageU.3,global compeuhveness. .
———eCustiF il need 10 expand I:J.rm23 g and-triining

Prograriis ]us 10 ma;ntam*ﬂae 1eva1 of quahﬁed Task Force Approach

In fact; -né‘wj’workers will be needed to fill as The Task Force focused on three broad catego-
m;ny as one-thjxd of the nation’s 400,000 cuz- ﬁes of jobS'

- * Apolio Alliance 2nd-Giées: For ATl with Center for American Progress and Center on Wisconsin Sirategy, "G:ean-é?:’lla; Jobsin
America’s Citiéé: Building Pathnways out of Poverty and Careers in the Clean Energy Economy." 2008. Available hitp:/ /w%m_gieen—
fumlLoza/resources/geen-collar jobs-in-americazorgs-cities. .

.. "*While the Task Force future scenarios focus ox electric power generation, fransmission, and distribuiion, we recognize thrdecmc

P uiilities are frequently integrated with natural gas utilities and that matural gas utilites face similar workforce pressures. Accord-

ing to the Bureau of Labor Statistics, natural gas wiilities employ dbout 106,000 people. The CEWD date referenced in this report

combine natural gas utility workforce esiimates with the elecizic utility workforce estimates,

TASK FORCE ON AMERICA’S FUTURE ENERGY [pBS 5
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corresponding chapters.

ew generation to meet future low-carbon

energy needs;and: =

The first chapter summarizes the Task Force’s
findings on existing power indusiry labor max-

kets. Rapid atirition due to retirements from an

aging pool of workers is the primary concern.
Chapter 2 examines what happens when an
expected surge in demand for new low-carbon
energy technologies is layered on top of this
declining base. Comparing pending worldorce

~- requirethents against the existing edication

and training pipeline is the focus of the third .
chapter. Chapter 4 presents suggested policy
solutions and Task Force recommendations.
We summarize key insights from each chapter
along with our primary recommendations be-

low. References for the data are included in the

/¥ Jobs associated with operating and maintain-
N . ing the eleciric power industry of the future.

Chapter 1 Critical Insights — Existing Fleciric

=

--2013, industry surveys suggest 58,200 willbe - - -
_skﬂled craft workers and another 11,200 will

Power Sector Workforce

The eleciric power generation, fransmission,
and distribution industry employs about
400,000 people.

A large fraction (30—40 percent) of eleciric
power workers will be eligible for retirement

or leave the industry for other reasons by 2013.

Of the 120,000 to 160,000 electric power

- workers that will be eligible for retirement

or leave the industry for other reasons by

be engineers.

While recent mdustrv estimates anficipate
that workers will delay retirement due to the -
current economic downturn, it is impossible
to predict how long workers will extend em-




ployment. There is 2 concern in the indusiry
that delayed retirement could lead to more

- acute worker shortages at some pointin the==
future if many workers retire around the
same time.

Chapter z Critical Insights — Potential Workforce
Demand Surge under a Federal Climate Policy

= In addition io needing skilled workers to
replace retiring workers, the industry will
need skilled consiructon workers to design
and construct new eleciric sector infrasiruc-

ture. We estimate that in 2022, design and : . .
= The industry needs to prepare to meet a long-

- construction work for the eleciricseetor - - s s wteene gepeee T
_ term, sustained need for fraining, beyond the

will require about 150,000 professional and . ‘
retivernent gap.

skilled craft workers from the construction
sector. This construction workforce is about
40 percent the size of the existing electric

. power workforce.

* With respect to the design, construction, and
operation and maintenance {O&M) of infra- .
structure and supporting technologies:

= Demand for skilled workers to operate and
maintain the eleciric generation systems of the
firture will increase steadily as new technolo-
gies come online. The nuruber of additional

+ Demand for consiruction labor to build new
high-voltage transmission lines and substa-
tions is expected to spike, especially in light
of the {ransmission nvestments antici-

- patedunder the recent economic stimulus
package. We estimate the peak demand for
.construction labor and skilled crafis to be
about 10,000 o 15,000. However, policy
and regulatory delays have affected the con-

 struction fimetable of a number of proposed Bo-0 perean)
fransmission lines. These defays increase _OF ELECTRIC POWER WORKERS
the uncertainty around projections of future
workforce demand.

workets that will be needed by 2030 is rough-
Iy 60,000—an increase of almost 15 percent.

.= The deployment trajeciory for new genera-

A LARGE FRACTION

fion technologies direcily impacts workforce
demand. Tn scenarios with steady annual de-
ployment of new geﬁeraﬁng assets, workforce
demands will peak at a lower level and will
be spread out over more years. In scenarios

~where construction is delayed and several
generating assets are planned to come info
operation in the same year, the workforce

" peak is higher and the demand is more con-

cenirated around the peak year. This variabil-
ity reinforces the need for local and regional.
assessments of workforce demand as climate

WILL BE ELIGIBLE FOR

RETIREMENT OR LEAVE

The near-term deployment of smart grid e INBUSTRY FOR GTHER
technologies will require over 9o,000
workers. However, smart grid deployment
will result in about 25,000 electricity power
industry workers looking to transition to
new positions. This supply of workers high-
lights the need for training programs that

REASONS BY 2013.

policy becomes dlearer.

Task FORCE onN AMERICA’S FUTURE ENERGY JOBS 7



retrain existing workers to take advantage
of new 0ppormniﬁes within the industy.

grams and could number in the thousands
for each program. While these jobs will be

Consrcuctlon and maintenance of CO,
pipelines as part of a commitment to ex-
panded carbon capture and storage (CCS)
will marginally add to the demand for

3  skilled workers. While not directly calcu-
lated as part of the NCEP Task Force esti-

mates, additional workers will be needed to

retrofit fossil fuel-fired power plants with
carbon capture technologies.

Rumning energy efficiency programs requires

and people to promote those programs
and sign up new customers. We estimate

) thai utility or other third-party managed -
' energy efficiency programs in the United
' States will require all or part of the time off
approximately 11,000 employees per year
through 2030. Additionally, we expect the
-~ . . program managers to hire contractors fo
implement or deploy efficiency technolo-
gies. These coniractors are expected io '
s1gmﬁcant1y outnumber the nugmber of -
direct employées réqiired 16 adrninister”

and promote customer-side efficiency pro-

ON AMERICA’S FuTu ENERGY JOBS

people to design and administer programs - -

—-an-important-component-of-future energy . . .-
jobs, the Task Force decided not o seek to
. quantify these jobs.

Chapter 3 Challenges — Training the Future
Ener Workforce

= Challenges to preparing students in grades Ka2:

+ Low Graduation Rates. Of the approximaie-
ly four miilion students who will begin
high. school this fall in the United States,
- less than three million-are expected to com- . - . - - -
plete high school.

- Lack of Technical Skills. Of those who com-
plete high school, many are ill-prepared to
purste a career that requires basic techni-
cal skills.

+ Lack of Indusiry-Specific Traiting for . ..
Educators. Teacher training and refraining
is a key component of repairing our basic
educational systern.

» Challenges 1o iraining and eduéﬁng skilled.

craft workers:

Individuals can acquire the techmical skills
and training to enter the skilled craft eleciric
power or construction workforce from several
types of institutions or programs, including:
- commumnity colleges,

commumnity-based organizations {CBOs),
- apprenticeship programs,

- company-specific training programs, and e
Worlcer retraining programs. ) =

"

1

Understanding the E}ect:it.'l"ower. Secior
Demand for Skilled Workers. A key chal-

-




lenge is aligning training programs with
the demand for workers. This challenge is
compéunded by the current system used by
the Bureau of Labor Statistics (BLS) fo esti-
mate future industry demand. That system

" relies on historical irends to project future

industry growth and does not include esti-
mates for replacing positions lost through
retirements or other atirition.’ o

Lack of Communication among Stakehold-
er Groups. Compounding the assessment
challenge noted above is the fact that better
communication is needed among stake-
holders—particulatly between training
institutions and the electric power sector.

» Lack of Credential Portability. A lack of

standardized skill sets and curri_culafor
some of the skilled crafts within the eleciric
power sector presents a significanit chal-

lenge for students, community colleges,

and employers. This issue is spedifictoa

subset of sldlled crafts within ’rhe Jectnc IS

power sector—it does not- apply %o slqlled

Costs of Education. Even students who
have adequéte education in technical skills
rnay have trouble paying for post-secondary
education. : '

" imiproving the Trisge of Hléctricity Indus-

fry Careers. Students and parents often do
not view apprenticeship programs or other
programs outside-the four-year degree

‘construct as providing similar or better op-

portunities for career and salary potential.

Lack of Careet Preparatory Skills within
‘the Workforce. Because of a lack of fechni-
cal skills among the potential workforce,

" introductory courses have become more
. prevalent at the commumity college level.

= Cha]lénges to trainjng and educating engineers:

Lack of math and sdence skills in the
populauon of high school g:aduates.

e

quﬂiz‘iﬁ”g%’é’?fé'search Community. PTo-
ssional engineers are needed to develop,
design and implement new, low-carbon

technologies that produce electricity. There

is a need for active and mﬂvorated research

A LACK OF STANDARDIZED

SKIEL SETS AND .CURRICULA

FOR SOME OF THE SKILLED

CRAFTS WITHIN TEE-E&LECTR[C‘-v e
POWER SECTOR PRESENTS

‘A SIGNIFICANT CHALLENGE

FOR STHBENTS, COMMUNITY

COLLEGES, AND EMPLOYERS.

programs in power &ngmeennv and_related.». ——

areas, To‘appropnately engage s students; "
- ".:Eacul"y need to be engaged through the de-

velopment ot Fresearch programs, including

o e £

TASK FORCE ON AMERICA’S FUTURE ENERGY JOBS @



programs that are multidisciplinary in their mendations for federal policy. The recormenda-
approach and thinking. - toms, summarized here, are available following

e I ~rthesconclusions it Chapter f of the Teport:

- Encouraging Studentsto Workinthe . While these recommendations are épedﬁcally
Electric Power Sector. In addition to stimu-  focused on the development of direct future
lating research, it is important to foster energy jobs associated with design, construc-
mechanisms for pulling both research and  tion, and operation of asseis in the energy .
students into the eleciric powersector.  sector, many of the insights could be applied o

- job training agsociated with deploying energy

- Costs of Education. The cost of education efficiency and manufacturing the materials

in the United States is daunting and can be  and equipment needed to build and operate the

2 barrier to eniry. : future energy system. -
Task Fercs Recommendations Recommendaiion 4 Evaluaie regional

: . S e - - iraining needs and-faciliizte mulii-stake- .
The workforce challenges identified by the Task  holder enargy secior raining programs
Force are significant and addressing them will - acvess the country. In addition to the work
take a concerted and sustgmed effort by many currently underway at the Department of Labor
stakeholders. To advance that process, the Task  [DOL) and the Department of Energy (DOE)
Force developed a set of five primary recorn- " 4o address the workforce gaps associated with




proje&ed reﬁréﬁi&ﬁtsmi ‘the initiatives in
the American Recovery and ﬁénvestmenf Act
“of 265, Congress should appropna = farids
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. TheU.S. Department of Labor reporis the _ most electric power employees traditionally
median age of Americen workers reached 40.7  retire at age 55.9
in 20085 By comparison, the median age of
energy workers in 2008 was 45.5 Estimates of - Over the past five years, however, the electric
the average age of the electric power worldforce  power indusiry has made an effort o address

range from the mid-40s to 50; both Eleciric worldorce issues, with the result that the aver-
Light & Power, an industry publication, and DOL  age age of the workforce appears to be declin-
found the average age of eleciric power work- ing. A 2007 survey by the Center for Energy

ers 1o be nearly 50 in 2006 and 2007, respec- Workforce Development (CEWD) found that
tively® These older demographics present a - the average age of utility workers declined from
particular challenge to the indusiry because 45.7 1. 2007 10 45.3 in 2008 Surveys of pub-

EsTimaTES OF THE

AVERAGE AGE OF

THE ELECTRIC POWER

N U ) N WORKFORCE RANGE
U.8, Department of Labor, Bureau of Labor Stafistics: hitp:/jwww.bls.govjopubjworking/pagezb.him.

§ CEWD. “Gaps in the Energy Workforce Pipeline: 2008 CEWD Survey Results.” October 2008. Available hitp:/fwww.cewd.org/ - FROM THE MID-40S T0 50. o
documents/CEWD,_o8Results.pdf. .

? Elecizic Light & Power: http:/, /uadp.pemnetcom!disp]ay_arﬁde/z;6344/34/ARTCL/none/none/ g

1.5, Depariment of Labor, Employment and Treining Administration. “Identifying and Addressing Workforce Challengesin .

America’s Energy Indusiry.” March 2007. Available htip:/ fwww.doletz.gov/BRG/pdffEnergy?s20Report_final pdf.

¢ Ibid . B

* CEWD. “Gaps ir the Energy Workforce Pipeline: 2008 CEWD Survey Resuits.” Ociober 2008. Available htip:/fwrwvcewd.org/

docuroents/CEWD_o8Results.pdf .

ASK FORCE ON AMERICA’S FUTURE ENERGY JoBS 13



the industry will have to hire new employees at
amuch hlbher rate.

As dlscussed in Chapter 3, new workers will

- have to come from a training system that needs
1o be refocused and reinvigorated. The number
of people who have trained to become part of
the electric power secior worldforce has fluctu-
.ated over the years in response to the needs of
the industry, macroeconomic conditions, the at-
fractiveness of alternate career paths, and other
factors. After a period of relatively rapid growth
in the 19705, When eleciricity demand grew
5 percent annually, the indusiry experienced
much lower demand growth in the 1980s and -
1990s. The advent of a corﬁpetiﬁve market for

_ eleciric power companies led to anincreased
focus on productivity, which dampened hiring _

."frends and led to an overall decline in workforce
levels through the'end of the 1990s.%5 Because
the industry’s demand for new workers slowed
significantly over this period, conipanies scaled
- ‘back internal training programs. At the same -
time, the pool of qualified candidates for jobs
and training programs decreased.dramatically.

lic power compalﬁes by the American Public
Power Association (APPA) show a drop in the

“-average age of &e‘?ublic power workforce from
48 in 2005 10 43 In 2008 12

The declining average age of electric power
workers suggests ‘that the industry has recog-
7777 nized the impending shortage and has begun -

accelerating the hiring of younger workers.
~Howeyes, the same survey data suggest that -

2 wave of em»g}gyees will becomie eligible for

HAVE TO COME mom e To address the énﬁcipéted shorifall of skilled

e ret:xement m the next ﬁve 0 ten- yeats. As dJ.S- R
e workers, industry stakeholders formed CEWD
=T TRAINING “SYSTEM THAT cussed in more"deta:l below, the electnc power | L. A
e . .. in2006. CEWD is a non-profit consortiun of
L industry estimates that’ ,o:cp o percent of its ™,

- HEEDS TO BE REFOCUSED

- workforce; which-numbers about 400,000
AND REIVICORATED- employees, will be eligible to Tétire;in the next

- five yedrs. To make up for these 1e11re£nents
. 7 P N - CEWD’s mgm'bershlp includes public, private,

"‘elechic, natural gas, and nudear uilites, and

theit assodiations that is tasked with addressing

the mdustrjf‘s workforce training and education.

e ", N 0y
-, | LY D S
e 5 ., 'Y

.

. .2 APPA. “Growing Your Employees of Tormorrow.” 2008 Avaﬂable h‘t@ [mzypmeﬁotv/ﬁls/

PDPs/zooSWorHorceSurveyRepoerdﬁ ] P
"‘=APP.£L«."W0}:1~. Force Planning for Public Power Utﬂltt:s. Ensm.m= Resourcesto Meet Pro)ected Nﬂeds 2005.
Availzble hitp: / {wwwagpaner.org/ﬁles /PDFs/WaﬂcForcaP]ammg:orPubthowerUﬁhﬁs pdf

While the Task Force futfire scenarios focus or electric . power generation, transmission, and distribution, we recognize that
elecixic uiflities axeﬂequendy infegrated with natural gas utflities'and fhat natural gos urtilities face similar workforce pressures.
According to the Bureau of Labar Statistics, natural gas ytilities employ 2bout 106,500 people. The CEWD data referenced in this
zeport combine natural:gas utility workforce. gstimates with the electuc uiility workforce estimates..
% Badhul Chowdhury. "Power Education atthe Crossroaos IEEE Sned:u.m October 2.000. i :
U.S. Deperiment of Energy. “Workforce Trends In The Electic Uhhty Industry: A Report’l‘o Ihe Umted States Congress Pursuart
To Seciion mwoz Of The Energy Policy Act Of 2005.” Angust 2006. :
Available hitp:/ fwweroe enesy gvgov/Documenfsandlvfedm[Woﬂ:force_Lrands_Repuzt_ogoyc G_HI\ AT pdf
% U.S. Depariment of Energy. “Workiorce Trends In The'Eleciric Uﬁhty Industry; 4 Report To The Umted States Congress Pursuant
. -— ...~ -IoSectionror Of The Energy Policy Act Of 2003, Aucus'znoﬁ
TR nﬂzbl.. hiip:/ fwwwrw.oe-energygoy, /Doaanenisandbiema[\i’odd'orcw.nd._lleaort.ogc706_HNALpd._
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and government-owned uiilities as well as the and about 200,000 will need to be replaced by
' major utility trade associations: the Edison Elec-  20618. Figure 2 compares these numbers.
e ee .. G Insiinute (EET), American Gas Assodation

Nuclear Ene.rgy Imm’fe (NEI), and &eﬁNaﬁ°pal Figure 1. Potential and Possible Employee Attrition and Retire-
Rural Electric Cooperative Association.” ments in the Electric and Natural Gas Industry by 2013
Operation and Maintenance of Existing 20%
Generating Assets and Transmission Lines

o ’ 15%|
Figure 1 shows the age distribution of the electric
power sector workforce as suxveyed by CEWD in
2008. The CEWD survey included respondents %

from 56 investor owmed utility and all rural

- eleciric cooperaiivés, representing about 46 per- - 5%
- cent of the workforce.7 CEWD grouped, survey
N " respondents into four categoriesi” | L elEE E ‘ _ m T
x Non.retlrement atirifion (‘[hose who leave the . 18-22 23-27 2832 33:-37 35-42 43-47 4B-52 53-'7 58—67 53-66 SZ vaer;d
mdustty fOI reasons other than retirement), " m Non-Refirement Attrition - % Potential Retiress by 2013 B Possible Retiress by 2013 % Retained

= Potential retirees by 2013 {those eligibleto-- ~ -~ -~ - = B B : - T _ SRR
retive, based on age and years of service),® o . . -
= Possible retirees by 2013 (employees eligible  Figure 2. Comparison of the Workers Needed to Replace Workers

to retire who could possibly delay retirement Retiring or Leaving the lndustry for Other Reasons 1o Existing

due to the current economic chmate) 9 and Employmen t Levels

"= Retained employees. T ©- 506,600,
‘About 30 perce.nt of the workforce falls into the 400,000

. non-retirement-atirition and potential refire- . . -

ment categories, and about 1o percent falls into

the possible retirement category. That franslates 300,000
into a potential need to replace 30—-40 percent )
of the total worldforce by 2013. BLS esfimates - 200,000 |

that about 400,000 people are employed in the
electric power generation, transmission, and

100,000
distribution industry and about 50 percent will
retire or leave the industry for other reasons
within 10 years.®® Based on these estimaies, 0 - " .
. ol . Existing Electric Potential Five-Year Potential Ten-Year
about 120,000-160,000 workers in the electric Power Sector Demand for Demand for
power industry will need to be replaced by 2013 Waorkforce (2008) Replacement Workers Replacement Workers

1 CEWD, EEI, and NEI are advisars to the Tesk Force on America's Future Enexgy Jobs.

7 CEWD. “Geps ir the Energy Workforce Pipeline: 2008 CEWD Survey Restlts.” October 2008. Available]mp o/ jwwwcewd.org]
documents{CEWD,..o8Results.pdfl

s CEWD defined potentiel zetirees 2s employees who within the next five years will be older than 58 'mthmore‘dzanz; years of
service, alder then 63 with 2o years of service, or older than G7.

s CEWD defined possible retirees as employees who within the next five years will be older than 53 with more than 25 years of sexvice.
2 {J.S. Departmen of Labor, Bureau of Labor Siztistics. “Career Guide to Industriss, 2008-09 Edition, Utilities.” Aﬁﬂableht‘v /[
www.bls.gov/ocojeg/cgsor8 him.
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CEWD is particularly interesied in assessing the  In its 2008 survey, CEWD collected information

need for employees with technical skills, such as  on the potential for retirement in five key job cat-

slkilled craft workers and engineers. These posi-.... . egories: technicians, plant operators, pipefitters/ .. ..~ .. —-rn
tfions require significant training, and thus are pipelayers, lineworkers, and engineers.™ Table 1

an area of great concern for the industry, includ- | shows the detailed results of the CEWD survey

ing members of the Task Force. For example, by job category. ) '

according to CEWD, a pipefitter retiring with 30

Table I. CEWD Survey Resulis by
job Category )

years of experienice would need to be replaced by
a pipefitter with at least five years of experience.

". Technicians 20,300

Non-Nuclear Plant. - |. .. 8,900 . I

- -~ Dperators: : - B B
Pipeﬁﬁesj?ipelayers ' 6,500
Lineworkers . 22,500

Engineers ... 11,200 Y

CEWD defines technicians to include abroad
range of skilled crafis including electricians,
boilermalkers, carpenters, millwrights, machin- _
ists, and operating engineers. CEWD research
suggests that individuals frequently enter the * ..
workforce as technicians and then move into : .
more specificskilled exafts! -~ - 7 T T

‘While CEWD has focused its efforis on the
broader electzic and natural gas sector, NEI has
been conducting workforce surveys specific to
the needs of the nudlear indusiry. In 2067, the
U.S. nuclear industry employed about 56,000
people. Through 2012, NEI expects a need

for about 6,300 workers to replace those lost
through general attrition and another 19,600 to
replacé retiving workers. This totals about 45 per-
cent of the current nudlear power-workforce. 2*

* Because the CEWD assessmextincludes natural ges disiribution, the CEWD data include 2 higher demand for technicians, engi-
neers, and pipefiiters/pinelayers than would have been the case if only the sleciric nidlity sector were considered.

= Carol L. Bewrigan, Director, Industry Infrastructure, Nuclear Energy Institute, “Testimony for the Record to the U.S, Senate
Commities or Energy and Natural Resources.” November 6, 2007 Available http:/ fenersy.senate gov/public/_files/ CBerriganTes-
iimonymrotey.pdf. '
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That means the electric power industry will
need to do more than replace the workers who
currently operate and maintain the existiﬁg
infrastructure, it will need to engage work-

ers from the construction sector to build new
generating assets and it will need to expand its
own workforce to operate and maintain those
new assets.

Task Force members are concerned about the
ability of the existing training system to handle
the combined demand for technically-skilled
workers to both replace retiring workers and
support the rapid construction of new, low-
carbon generation capacity. While the United
States has yet to adopt a dear national di-
mate policy, the Task Force sought to develop
national-level estimates of the demand for
labor to build and maintain low-carbon genera-
tion at the scale needed to achieve meaningful
reductions in gréenhouse gas emissions. After

considering 2 number of modeled technol-
ogy pathways, the Task Force decided to use
an analysis developed by the Electric Power
Research Institute (EPRI).%24

The EPRI Prism analysis represents one scenar-

io for how the United States might reduce pow-
er-sector greenhouse gas emissions overthe - -

next 20 years using a mix of low-carbon genera-
. Hion technologies (e.g. wind, solar, nuclear, and
coal with CCS) in combination with additional-

energy efficiency measures.® This scenario
was atiractive to Task Force members because
it was technology driven, assumed a balanced
mix of low-carbon options, and was not based
on a particular climate policy. The decision to
use the Prism analysis to develop a scenario
of future workforce needs, however, does not
imply an endorsement of a particular deploy-
ment pathway, nor does it mean that Task

Force members agree with the technology and

# Electric Power Research Instifute. “The Power to Reduce CO, Emissions: the Full Portfolio - 2008 Economic Sensttivity Sdies

{EPRI Report 1018431),” December 2008.

24 Note that the EPRI analysis consists of two distinct elements. The first is the Prism analysis, which is an estimate of electricity
sector CO, emissions reduction potential based on 2 hypothetical technology scenario. The second is driven by results from the
Model for Evaluating Regional and Global Effects (MERGE) energy-economic analysis, which examines the optimum portfolio of
Jow-carbon energy technology over time under an assumed economy-wide CO, emissions consiraint.

% Electric Power Research Institute. “The Power to Reduce CO_ Emissions: the Full Portiolio - 2008 Economic Sensmvmf Studies

(EPRI Report 1018431),” December 2008.

= Although the EPRI Prism includes CCS on either supercritical or integrated gasification combined cycle (IGCC) plants, the Task

Force modeled IGCC with CCS.

THE ELECTRIC POWER INDUSTRY

WILL NEED TO DO MORE
THAN REPLACE THE WORKERS

WHO CURRENTLY OPERATE

AND MAINTAIN THE EXISTING

INFRASTRUCTURE, [T WILL NEED

TO ENGAGE WORKERS FROM THE
CONSTRUCTION SECTOR TO BUILD
NEW GENERATING ASSETS AND IT
WILL NEED TO EXPAND ITS OWN

WORKFORCE TO OPERATE AND

MAINTAIN THOSE NEW ASSETS.
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€8s

Technology: ElA-2008:Referernc reet
Efficiency Load Growth ~+1.05%fyr Load Growth ~+0.75%/yr
Renewables 55 GWe by 2030 100 GWe by 2030
Nuclear Generation 15 GWe by 2030 64 GWe by 2030
No Heat Rate improvement 1-3% Heat Rate Improvement
Advanced Coal for Existing Plants for 130 GWe Existing Plants
Generation 40% New Plant Efficiency 46% New Plant Efficiency
by 2020-2030 - by 2020; 49% in 2030
CCs None . Widely Deployed After 2020
. : ) 10% of New Light-Duty Vehicle
PHEV None Sales by 2017g; 33%tgy 2030
Distributed Energy 1% of Base Load in 2030 5% of Base Load in 2030

policy assumptions that were used to develop Working from the Prism analysis, the Task

the Prism analysis. Rather, the Prism analysis Force developed national-level estimates of the

simply provided a reasonable approximationto  numbers and the types of workers that would

evaluate the possible future technology needs of be necessary to implement different low-carbon

the power sector and allowed the Task Forceto  technologies at the scale assumed by EPRL

impute potential workforce demands.?? These estimates are intended to outline general
rends and needs rather than forecast specific

%7 The features that made the Prism scenario attractive to Task Force members as a basis for estimating workforce needs are also
important for understanding the limitations of the EPRI analysis. As the Prism is based on technologiczl feasibility, it does not
include the policy interventions that would likely be necessary to bring about 2 low-carbon transition, such as a CO, price or other
potential technology incentives like a renewable electricity standard. The Prism also does not consider potential constraints such as
technology, materials or workforce availability.
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needs by individual job type. The Task Force
was particularly interested in evaluating the
need for technically skilled workers. These

-workers fell into three broad categories:——-~—

= Skilled craft electric power workers;
= Skilled craft construction workers; and
= Engineers.

Skilled craft eleciric power workers include those
individuals who work within the eleciric power
sector to opefate and maintain generating as-
sets and supporting infrastructure. Skilled craft
construction workers, by contrast, are generally
hired by eleciric power companies to build gen-
erating assets and support infrastructure, Skilled
craft construction workers are not specific.to

the energy industry. Rather, they are generally -
employed in industrial constriuction and cross
over into heavy- and light-commercial construc-
tion. As considered by the Task Force, engineers
work in both O&M and design and construction
jobs. They perform the technical work associated
with designing generating assets and supporting
infrastructure and the technical work associated
with running energy systems.

e .the following categones

The Task .Force 1dent1ﬁed and assessed poten-
tial workforcé demands thro gh 2030 across

* O&M of emsnng generating assets and ta.ns-

+ mission lines (dlscussed in Chapter 1);

.,
<.,

* O&M of new generating assets;.,

o

* Development and operation of the suppomncr

infrastructure; and
Design, constructon, and O&M of new
. high-voltage transmission lines;
- Deployment and O&M of smart grid
technologies; and
* Design, construchon, and O&M of CO,
pipelines;

= Deployment of energy efficiency tec]mologieé

and measures.

To generate a rough estimate of the number of
workers needed in each category, the Task Force
drew upon the expertise of its members and
advisors. However, it is important to empha-
size that the Task Force does not believe these
estimates can or should take the place of state
and regional workforce assessments. Greater
geographic specificity is needed to identify

. focus areas for individual training programs or

education systems. As the U.S. Congress moves
forward with climate policy, the Task Force
hopes that the rough estimates developed for
this report can be helpful in future efforts by
federal agencies and state and regional work-
force boards to develop more refined workforce
estimates. (Appendix D further discusses the
Task Force’s approach for developing the work-
force estimates in this report and some areas
for additional refinement.)

“As HE U.S. Coneiess

MOVES. FORWARD WITH CLIMATE
‘{V\‘ ‘.\ S

poLIcy, THe Task Force

.
HOPES THAT THE:ROUGH
o, -,
ESTIMATES DEVELOPED. FOR THIS

REPORT CAN BE HELPFUL IN

FUTURE EFFORTS BY FEDERAL “":,‘R
;\GENCIFS AND STATE AND AN
REGIONAL WORKFORCE BOARDS

TO DEVELOP MORE REFINED

WORKFORCE ESTIMATES.
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