nearly half the nation’s undergraduate students.®
Specifically, they “provide open access to postsec-
ondary education, preparing students for transfer

- to four-year institutions, providing workforce-
development and skills training, and offering
noncredit programs ranging from English as a
second language to skills retraining to community
enrichment programs or cultural activities.”

Many of the workers needed to fill e\lectric indus-
try jobs in the future will utilize the community
college system as they prepare to enter the work-
fqrce. Community colleges are well-positioned to
" provide the kind of iraining and re-training pro-
grams that will be needed as the United States
transitions to a low-carbon economy. Not only
will some.electric industry jobs require new and
different skills, but there will likely be mid-career
workers in other industries who seek re-training
in the electric industry for continued employ-
ment or career _aavancement. 64

Community colleges are also positioned to
" partner with local industry and labor stake-
holders to develop courses and curticula that

serve the needs of stakeholders and benefit the

local population. Through these partnerships,
community colleges are able to offer pre-
apprenticeship courses that prepare students

to enter formal apprenticeship programs and
offer training programs that prepare students
to fill specific needs identified by industry. For
example, a community college might work with
an electric industry partner to develop a course
that provides the training needed to conduct
energy efficiency audits at customer homes.

The first case study described in Appendix

C highlights the Washington State Center of

Excellence for Energy Technology, Centralia

College which is part of a network of Centers-of «« - rmreen
Excellence developed by Washington State. As a

Center of Excellence, Centralia College serves as

a point of contact and resource hub for industry
trends, best practices, innovative curricula, and
professional development opportunities. The
objective is to maximize resources by bringing
together workforce education and industry part-
ners in order to develop highly-skilied employ-
ees for targeted industries.

Community-Based Organizations

CBOs and Workforce Investment Boards
(W1Bs) sexrve an important function in the U.S.
workforce development system by connecting’

COMMUNITY COLLEGES ARE

_ WELL-POSITIONED TO PROVIDE
people to jobs and to the skills necessary to THE KIND OF TRAINING AND
secure a job. WIBs were created as part of an A
effort to overhaul federal support'for workforce ~ RE TRAINING PROGRAMS THAT
develoinment under the 1998 Workforce Invest-
ment Act (WIA). WIBs consist of public- and

private-sector members who provide sirategic

WILL BE NEEDED AS THE
UNITED STATES TRANSITIONS TO

. - & LOW-CARBON ECONOMY.
leadership on workforce development issues :

in their communities. WIBs plan and oversee
state and local workforce development and ]ob
training programs, while CBOs, community.
colleges, and other-organizations carry out the
on-the-ground training.

At the local level, CBOs provide or play an
integral role in providing many workforce
development services. For example, the Mas-
sachusetts Workforce Alliance estimates that
CBOs provide 53 percent of workforce training

6 Stacy Teicher Khadaroo. “Community colleges play key role in tough economic times: Many schools have to turn away those seek-
ing new job skills. Proposed federal funds could help.” Christian Science Monitor, April o, 2009. Available hitp:/ /www csmonitor.

com/2009/0411/p9gsor-usgnhitml.

% American Association of Community Colleges: hitp://webadmin.aaccnche.edu/Pages/default.aspx.
% Green for All. “Going Green: The Vital Role of Community Colleges in Building a Sustajnable Future and a Green Workforce.”
20009. Available http://www.greenforalLorg/resources/going-green-the-vital-role-of-community-colleges-in-building-a-sustainable-

future-and-a-green-workforce/download.
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in Massachusetts. CBOs generally target certain
groups, such as un- or underemployed adults,
and they often include workforce training as
‘a component of a broader set of community
development efforts. In many cases they aiso
provide complementary or “wrap-around” ser-
vices, such as housing or meal vouchers. CBOs
deliver comprehensive education and training
services to diverse populations that may lack
access 1o traditional opportunities such as com-
munity college or on-the-job training programs.
According to the Massachusetts Workforce Alli-
ance, a typical community-based education and
{raining program may provide:

» " Classes in reading, writing, math, and com-
_ puter skills, and English language learning;

= Job readiness preparation and assistance with
‘career identification, job search, and resume
development; and

* Training in specific job skill areas, intem-
ships, job shadowing, work experience, and
menioring connections.

CBOs also help to fill the training gap for work-
ers outside traditional pipelines, such as return-
ing students or those in need of mid-career
retraining. Because of their community-based
structure, CBOs are able to reach potential
workers through existing programs, such as
language classes, and direct them to train-

ing opportunities. Unlike other pipeline entry
points, CBOs have existing relationships with
communities and individuals that pre-date—
and later continue beyond—the decision to seek
refraining or to pursue a particular training
pathway. As a result, CBOs play an important
role in connecting employers and workforce

training programs to local communities and
otherwise-untapped sources of un- or under-
employed workers.

Van Jones, Special Advisor for Green ]oBs,
Enterprise and Innovation at the White House
Council on Environmental Quality, and founder
of the Oakland, California-based CBO Green
For All, has underscored the important role

that CBOs can play in transforﬁlhlg our energy

.economy. Green For All was founded on the

concept that clean energjr jobs are needed not
only to achieve federal energy policy objectives,
but also to provide “pathways out of poverty” for
low-income workers. In recent Congressional

opportunity to connect the people who most
need work with the work that most needs to
be done, and fight pollution and poverty at the
same time, and be one country about .66 -

Apprenticeship Programs

By offering supervised on-the-job training

in addition to formal classroom instruction,
apprenticeship programs serve as a key train-
ing resource for the industry. Apprenticeship -
programs frequently involve a joint partmership
between an employer and a labor organiza-
tion. Through these joint labor-management
apprenticeship programs, workers leamn skilled
trades through on-thejob h:aining and related
classroom instruction. Apprentices progres-
sively earn more responsibility and earn wages
while learning skills. Apprenticeship programs
generally last three to five years. After complet-
ing such a program, an apprentice becomes a

journeyperson, which means he or she is fully

qualified to perform the work of the trade, and
earns filll pay.&

% Statement before the U.S. House of Representatives, Select Committee on Energy Independence and Global Warming. January
135, 2009. Available hitp:{/www.greenforall.org/resources/recovery-package-1 /transcript-of-testimony.
&7 Jefferson County Public Schools {KY). “Apprenticeship Programs.” Available hitp://www.jefferson k2 kyus/Departments/

SchooltoCareerfapprenticeshipz.html

‘testimony, Jones explained that “[wje havean

CBOs PLAY AN IMPORTANT

ROLE IN CONNECTING EMPLOYERS
AND WORKFORCE TRAINING
PROGRAMS TO

LOCAL COMMUNITIES AND

'OTHERWISE~UNTAPPED

SQURCES OF UN- OR UNDER-

EMPLOYED WORKERS.
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The Construction Labor Research Council lists
average annual activé apprentices in the United
States by craft as shown in Table 12. The electric

“power industry will compete Wlth other sectors
for these skilled workers.

Table 12. Average Expected Annual New
Entrants in Selected Crafts 2005-2015%

1,000

Under uncertain economic or policy circum-

stances, many employers, including those in
the electric power sector, will hesitate to recruit
relatively unskilled new hires for long-term
apprenticeship programs in which the em-
ployer will invest years of traﬁning. In response,

déﬁre_loping.multi—employer and labor-sponsored
programs designed to share the benefits and
training costs of apprenticeship programs.
While these programs do not réplace OT sup-

plant traditional apprenticeship programs, they

allow students to effectively try out skills and
careers before competing fox, or completing,
a full apprenticeship. Similarly, electric power
companies and labor unions gain additional
confidence in potenﬁal hires and may select
new employees from a more skilled pool of -

. workers, increasing the likelihood that appren-

ticeships will be completed.

As highlighted in the review of multi-stake-
holder collaborations in Appendixlc, the
International Brotherhood of Electrical Workers
(IBEW) sighed an agreement in January 2009
with several electric companies to develop a
trust that would support multiple IBEW re-
gional training centers across the United States.
The goal of the program is to partner with
utilities to offer hands-on training for a new
generation of electric power employees. The
IBEW is currently working to identify sites for
additional centers in the southeast, the north--
east, the northwest, and Texas. Once centers are
established, IBEW envisions them as offering
regional resources that a range of stakeholders
may want to utilize.

URE ENERGY JOBS




In-House Training Programs

Electric.power companies have traditionally

hired technically proficient-employees a.ﬁ&put --

them through their own intensive, customized
internal training programs to create a workforce
with the specific skills and knowledge required
by each company. While there has been some
coordination, this {raining has largely been
conducted in-house on a company-by-company
basis. Companies frequently require that em-
ployees go through company-specific naining,
or test out of such training, even if they have
previous industry experience.

As discussed elsewhere, a movement to com-

petitive electric markets in some states led to an .

overall decline in workforce levels through the

end of the 1990s. As the industry’s demand for |

new workers slowed during this period, some
training activities were outsourced for the first
“time in the history of the industry.

As apart of this trend, some electric power
companies have begun parmering with local
community colleges and unions to develop
creative, flexible training progxamé to supple-

ment the programs they previously conducted

_in-house. These multi-stakeholder training
xpartnerships have allowed companies to suc-
cessfully partner with community colleges to
“establish.curricula and establish hiring consor-
tia. PG&E’s innovative training program, PG&E
PowerPathway™, is featured as the third case
study in Appendix C.

Re-Training Programs

Additionally, workers in other technically-pro-
ficient fields may retrain for the electric power
industry. For example, Helmets to Hardhatsisa

national program that connects National Guard,
Reserve, and transitioning active-duty military
members with career training and employment

- opportunities within the construction and other-

skilled industries.® The program is designed
to provide career transition support for return-
ing veterans while also providing employers
with technically-proficient workers who pos-
sess many soft workplace skills. Helmets to
Hardhats helps address the unique challenges
that confront individuals transitioning from
military service to civilian employment. At the
same time, it helps those individuals accentu-

ate qualifications, such as general technical

proficiency and specific training gaihed while
in the military, that are unlikely to be formally
certified in a way that is recognized by industry.

Skilled Craft Worker Training Chalienges

The diversity of training programs for skilled
craft workers creates some unique challenges
for the electric power sector. Some of these
challenges are specific to prépa.ring skilled craft
workers for work in the eleciric power sector
while other challenges apply more genérally to
skilled craft workers in both the electric power
and construction sectors.

‘Understanding Flectric Power Sector Demand

for Skilled Workers. A key challenge is align-
ing training programs with the demand for

. workers. Chapters 1 and 2 review estimates of

potential future demand for skilled craft work-
ers in the electric power industry. While such
ordef—of—magnitude estimates are useful, devel-
oping specific-training programs within each
of the institutions and programs highlighted
above requires a much more detailed under-

A KEY CHALLENGE

IS ALIGNING TRAINING -
PROGRAMS WITH

THE DEMAND FOR WORKERS.

standing of workforce needs and opportunities. - - -

As discussed in Chapters 1 and 2, the pace and

69 Helmets to Hardhats: hitp://helmetstohardhats.org/.
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direction of technology deployment will have
important impacts on future demand for work-
ers and types of skills. In addition, workforce
demand will likely vary by region of the couniry,
further complicating nationwide estimates.

These assessment challenges are compounded
by the current system used by BLS to estimate
future industry demand. BLS relies on histori-
cal trends to project future industry growth
and does not include estimates for réplacing
positions lost through retirements or other

" attrition. This methodology ignores important

demographic and technological shifts in the
electric power sector as well as the need for
skilled labor to design, build, and operate new
generating assefs. ' '

Lack of Communication among Stakeholder
Groups. A lack of communication among
stakeholders leads to a number of challenges.
Without effective communication, education
and iraining systems may duplicate efforts,
resulting in an inefficient use of limited re-

sources. Such gaps in communication can leave
students behind as one institution assurnes
that another institution provided training in

critical subjects like math-and science-or-basic~—— ———-—

technical skills. Additionally, a lack of commu-
nication between employers and educators can
result in.the training system producing poten-
tial employees without the proper skill sets.
Educational institutions need time to develop
quality training programs and hire faculty. By
encouraging the sharing of data on workforce
needs, employers can give educational institu-
tions valuable lead time to develop quality train-
ing programs tailored to current and future
industry needs.. -

Lack of Credential Portability. The lack of
éta.nda-rdized skill sets and curricula for some
skilled crafts within the electric power sector
presents a si_gniﬁcant challenge for students,
community colleges, and employers. From the
perspective of skilled craft workers within the

electric power sector, one of the challenges to
_getting a job or moving through a career—par-

ticularly where this involves changing compa-
nies or re-entering the workforce after spending
time in another industry—is providing docu-
mentation of relevant skills. In part to address
this issue, the nuclear power industry, through
NEI, recently announced the development of a
set of core curricula intended to help develop a
ﬁvidely recognized training system for workers
in that industry.?® ‘

As discussed above, the construction sector has
addressed credential portability by developing
national standards to guide its apprenticeship
system. Skilled craft construction workers are
accustomed to moving as workforce needs shift
from region to region and sector to sector.

7 NEI is currently working with 46-plus commumity colleges to develop the Nuclear Uniform Curriculum Program. Curriculum

requirements are laid outin ACAD 08-006, the Uniform Curriculum Guide for Nuclear Power Plant Technician, Maintenance, and
Nomlicensed Operations Personnel Associate Degree Prograrns as well as NEI 09-04 Nuclear Uniform Curriculum Toolkit. Full pro-
gram informeation is available only to members, but the NEI homepage will include basic information once the program is finalized.
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Collectmc and Trackln; g Skilled Workforce : complicates efforis to understand workforce
Data. ‘Information on the number of people needs and can lead to over- or under-estimates

that pass through tralmnc sys’cems is currently of the number of trained workers likely to be
x ’ -—-employed by-the-industry in the future.--~

Costs of Education. Students who receive

ma_nv students W1'ch an- elecmaan s degree ate  adequate education in technical skills and who.

Worluncr in the electr1c1ty sector Versus in thy
residential heating? ventllatlon and air condi- employment may have trouble paying for post-

%nomnc (HVACQ) 1n&us’cry Would enable electnc. secondary education. These students may not

?power companies to better assess their work- % complete degrees or take additional courses that
Hforce needs The 1ack of dear and complete data could provide long-term benefits. Scholarships
: orgrants that focus on the electric power sector

coui’djn_elp to address this challenge.

expand the pool of teeilﬁi‘cally, skilled workers,

students and their parents are focused on

-

attainment of four-year collecre degrees and

Workforce. A lack of math and §cience sklls
among many high school students represents a
major challenge in terms of iraining a new gen-
eration of skilled craft workers. Because of this
lack of preparatory skills, introductory courses
have become more prevalent at the community
college level. To better prepare students and
reduce the need for introductory classes, some
institutions are now partnering with K~12 edu-
cators to ensure that students receive instruc-
tion in basic math and science skills early in
their academic careers.

many Task Force members are conceriied that-—--- -

7 U.S. Department of Labor, National Center for Education Statistics: htip://nces.ed.gov/IPEDS/. Some data are available on felds
in which community college degrees are awarded. However, these data are reported on 2 volunitary basis with the U.S. Department
of Education's Integrated Post Secondary Education Data System and are incomplete.

SOME ELECTRIC POWER

et

-

) CREATWE;'FLEXIBLE TRAINING

PROGRAMS TO SUPPLEMENT

THE PROGRAMS THEY.
PREVIOUSLY CONDUCTED

IN-HOUSE.
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It Is IMPORTANT TO

. FOSTER MECHANISMS
FOR PULLING BOTH RESEARCH
 AND STUDENTS INTO _

THE ELECTRIC SECTOR.

Training and Educaiing Engineers
Many of the skilled positions essenﬁal 1o
design; build; operate, and- mamtam thelow-- ~
carbon economy will require four—year co]lege
degrees, usua]ly in science, engm_eermg, or ai
related technical field.” The Unitéd States has
an extensive systemr of colleges and; u.mversmes
that excel in the training of studentsi in engi- |
neering and technology. These schools have
established programs and draw students from

* around the world to undergraduate and g}'adu-

ate programs.

Engineers will be arriong the most impozrtant of

the professionals needed. A number of the lead-\,

ing engineering schools have research centers

irelated areas. To appropr "\"tely'encage stu-

lectricity. ! Tlus requires graduates
rof Saence, Master of Science,
and doctoral degrees in enomeermc and related
éhsmphnes Whﬂe some of the technologies
a]ready exist, some! 1ave not yet been devel-

i oped. There isa needfor acnve and invigorated
i research | programs in p wer encrmeennc g and

lents faculty need o be eng

that atiract faculty and expose students to the

‘skills and thinking required for technically-rigor-

ous professions. Beyond providing educational
experiences for students, colleges and universi-
ties that emphasize research help drive technolo-
gy innovation. Innovaﬁoﬁ in energy technologies
like nuclear energy, renewable energy, and CCS
will be critical to meeting the challenges of tran-
sitioning to a low-carbon economy.

Professional Engineer Challenges

As discussed in previous sections, a challenge
for developing engineers to work in the elec-
iric power sector is ensuring that high school
graduates are properly equipped to pursue a
technical career. Once students are appropri-
ately prepared for a four-year college or uni-
versity, students must be encouraged to enroll
in engineering programs related to the electric
sector. The text box on Electric Power and

“world through mvolveme.nt in research initia-

I velopment of research prograi
proorams that are multidisciplirk
proach and thmlc%ng.

g Students to Work in'the ecl:nc \ »
naddmon o, stxmulatng research’. 1t is

One way ) do thls is throubh _partnershlps mth\n
industry. Indusmal partners caiy expose students
to the application. oftechnologles in the business

tives and through mtemshlps 6" students
Costs.of Educatmn The cost. of post-secondary
education in the United States is daunting. and
can be a barrier to entry. Scholarshlps or orants h
that focus on the electric power secter could )

help address this challenge.

7 Idaho National Engineering and Environmental Laboratory and Bechtel Power Corporation. “U.5. Job Creation Due to Nuclear
Power Resurgence in the United States: Volumes 1 and 2” (Prepared for the U.S. Department of Energy, Office of Nuclear Energy,
Science, and Technology). November zo04. Available htip://www.inl.gov/iechnicalpublications/Documents/3772069.pdf.
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While the need for different types of specialized
workers will vary depending on the deployment
frajectory of different generation technologies, it
is clear that there will be substantial overall de-
mand for technically educated students; skilled
craft eleciric power and construction workers;
and math, science, and engineering profession-

.als. Investments in training infrastructure are
‘beneficial to our broader socioeconomic well-be- -

ing and economic recovery efforts. If well-placed,
such investments can also play a critical role in
rebuilding our long-term ability to innovate and
lead in techmical fields.

In exploring the workforce challenges specific
to the electric sector, the Task Force has evalu-
ated the potential demand for and supply of
workers in three broad categories: skilled craft
electric power workers, skilled craft construc-
tion workers, and engineers. A closer look at
these categories suggests that the current train-
ing pipeline will be insufficient to meet antidi-
pated demand. Task Force members agree that

this critical workforce gap must be addressed in
an urgent and deliberate way so that near-term
measures create maximum long-tetm economic
benefits. '

' Skilied Craft Electric Power

and Consiruction Worlkforce

_The Task Force sought to develop order-of-

magnitude estimates of the potential need for
skilled crafts workers in the fields of electricity
infrastructure design, construction, operations
and maintenance. Due to policy and other un-
certainties, it was not our aim to generéte pre-
cise forecasts of workforce demand and supply.
Based only on the agé distribution of current
workers in the industry and on historical retirve-
ment patterns, there will be a large need for
qualified candidates to replace existing workers.
Filling that need, by itself, is not likely to be an
easy task. Moreover, the situation is likely to

be exacerbated by competition for skilled craft
workers from other sectors of the economy as

TaAsK FORCE ON AMERICA’S FUTURE ENERGY JOBS 5

iT IS CLEAR THAT THERE WILL

BE SUBSTANTIAL OVERALL
DEMAND FOR TECHNICALLY
EDUCATED STUDEN'I;S; SKILLED
CRAFI: ELECTRIC POWER AND

CONSTRUCTION WORKERS;

- AND MATH, SCIENCE, AND

ENGINEERING PROFESSIONALS. .
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FDCL_!SED NATIONAL POLICY

SUPPO'RT AND INVESTMENT
IS NEEDED TO ADDRESS
WORKFORCE CHALLENGES IN
THE ELECTRICAL SECTOR

IN A TIMELY WAY.

anticipated large-scale infrastructure projects
are undertaken over the next ten years. Addi-
tional workforce needs as the nation transforms
1o a low-carbon economy will further strain the

potential workforce.

meess%es_zgi V{qg‘kfarce
for Eleciric Power Indusiry

As with the skilled craft trades generally, esti-
mating the potential shortage of professionals
in the electric power sector is complicated by

a lack of specificity in the ddta concerning quali-

“fications for many professional categories. The

data that are available point to a trend of declin-
ing interest in elecirical and power engineer-

g, just as we are experiencing an increased
need for research, development, and innovation
in these areas. With the flow of students into
four;year colleges and universities increasingly
ill-prepared for math, science, and engineering
studies, it is important to connect all the pieces
and maintain a consistent focus on all the ele-
ments of the workforce pipeline, starting with
K-12 education.
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In keeping w1th the Ga'thering Storm r'éﬁort
the Task Force bdleves efforts to ensure that

~ Masters and- Phﬁ*level‘screntrsts m:&’engm‘eersm““ -

Prowde a dual beneﬁt Flrst having these pro-
fess1onals avallable in the workforce is crucial
Second, these same professionals can contrib-
ute to the elecirical technology innovations that

- the U.S. and world economy will need to secure

long-term energy and environmental security.

The Task Force concludes that focused national
policy support and investment is needed o’
address workforce challenges in the electrical
sector ina trmely v&e& uInvestmen’ts mn uﬁé;o.v-
ing and enlarging the training pipeline for
future energy-sector workers will also provide a
foundation for long term economic health and

global competitiveness.

The workforce challenges identified by the Task
Force are significant and addressing them will
take a concerted and sustained effort by many
stakeholders. To advance that process, the Task
Force developed a set of five primary recom-
mendations for federal policy. While these
recommendations are specifically focused on the
development of direct future energy jobs associ-
ated with design, construction, and 6pera1ion of
assets in the energy sector, many of the insighis
could be applied to job training assodiated with
deploying énergy efficiency and manufacturing
the materials and equipment needed to build
and operate the future energy system.

The Task Force’s recommendations follow.



Task Force Recommendations
Recommendation 1: Evaluate regional

holder energy secfor raining programs
acress the counfry -

In addition to the work currenily underway at

- DOL and DOE to address the workforce gaps
_associated with projected retirements and

the initiatives in the American Recovery and
Reinvestment Act of 2009, Congress should
appropriate funds through existing funding
mechanisms that allow DOL and DOE to work

with existing state or regional energy workforce

consortia or establish new state or regional en-
ergy workforce consortia, as appropriate. These
consortia should be tasked with evaluating
near- and long-term needs for a skilled work-
force, including: ‘

» Workforce gaps at existing facilities over
the next ten years associated with workforce
retirements;

= Workforce gaps over the next twenty years
associated with;

* constructing new low-carbon generating as-
sets and retrofiting existing generating assets,

- constructing the additional electric infra-
structure needed to effectively use new and
retrofitted generating assets (e.g. fransmis-
sion lines, CO, pipelines, local distribution
systems),

* operating and maintaining new and retro-
fitted generating assets and the accompany-
ing infrastructure, and .

--that are essential to the transition to a low- -

IN REGIONS OF THE COUNTRY

. depléying energy efficiency in the retrofit-

ting of the nation’s building stock and in WHERE WORKFORCE GAPS ARE

Smart Grid technologles. IDENTIFIED, CONGRESS SHOULD

As a part of this evaluation, DOL, DOE, and PROVIDE FINANCIAL RESOURCES
each state or regional energy workforce consor-  AND COORDINATION ASSISTANCE
tium should highlight any policy uncertainties '

: . TO SUPPORT THE DEVELOPMENT
that are currently delaying or have the potenatial

1o delay the deployment of new generating OF TARGETED LOCAL OR

-assets, retrofit technologies, and infrastructire  REGIONAL TRAINING PROGRAMS

: FOR ENERGY SECTOR WORKERS.
carbon economy.

In regions of the country where workforce gaps
are identified, Congress should provide financial
resources and coordination assistance to support
the development of targeted local or regional
fraining programs for energy sector workers.
DOL should award funding on a competitive
basis through the Green Jobs Act, or other appro-
priate federal funding mechanisms, to training
programs that meet the following criteria:

= Involve a wide range of stakeholders from in-
dustry, education, labor, professional organi-
zations, and workforce development agencies
or non-profit community groups that focus
on workforce development in all stages of
program development.
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= Coordinate the use of resources ata regional
level while recruiting and matching skills to

" Recruit pr_ospéctive employees from lo-
cal populations using local groups, such
as community-based organizations or
workforce investment boards, that have a
deep knowledge of the community and a

T P capacity to prepare prospective employees

' through education and training; and

+ Integrate regional employer needs into the
curriculum development process.

* Build upon existing programs and infra-
structure, including training and education -
programs run by community-based organiza-
tions, technical or community colleges, and
stakeholder companies, and joint labor-man-
agement apprenticeship programs.

Task FoORCE ON AMERICA'S FUTURE ENERGY jOBS

= Indude curricula and course content that

utilize industry skill standards and lead to
industry-recognized credentials.

= Use best practices (identified under Recom-

mendation 3) in developing training and
education programs.

"= Encourage development of accredited, cre-

dential-focused programs that put individuals
on a long-term career track. Programs should
allow transferability of credits throughout the
industry and should develop skills that trans-
late from one program to the next. Programs
should issue ‘stackable’ credentials that allow
individuals to develop the building blocks of a
career in the energy sector.

= Develop innovative strategies to engage popu-

lations that have traditionally been under-

represented in the energy sector workforce,




N

in particular communities of color, and to
address the needs of lower-skilled, low-in-
come workers to enable them to access career

- -pathways into the energy-sector werkforce.~—~-

» Include a strategy for sustaining the program
over the long term. :

Recommendation 2: Improve energy

- sector data collection and performance-

measurement meirics and fools

Improve the collection, management, and avail-

- ability of workforce data for the energy sector
o facilitate the measurement of progress‘ in
" addressing identified needs and to enable more

effective identification of future needs.

" Worldorce data should include people entering -

" energy sector-specific training programs and/ox
the energy workforce; these data should be
‘measured against the workforce targets identi-
fied by the state energy workforceé consortia in -
Recommendation 1.

BLS should be provided with the resources o
accurately assess workf{Gice néeds in the energy
industry and to incorporate indusﬁry’input on
growth and staffing patterns. This will allow for
improved forecasts of future demand for differ-
ent types of skills, including emerging skills as-
sociated with the build out of low-carbon energy
infrastructure. '

Recommendation 3: ldeniify fraining
standards and best pracfices for energy
secior jobs ‘

DOL in consultation with industry, labor, and
education stakeholders, including ED and DOE,
should develop a repository of best practices
for electric power sector job training that is
widely accessible, ransparently managed, and

maintained by a public entity. This repository
should include existing skill standards and
registered apprenticeship programs for electric

power-sector jobs. Examples of best practices--
can be found at energy career academies at
the secondary level, and at pre-apprenticeship,
certificate, associate degree, apprenticeship,
and community-based training programs at the
post-secondary level.

The pu:rpoée of the repository should be three-
fold: (1) it should be a resource for employers
to evaluate training programs and potential
employees, (2) it should be a resource for
individuals to evaluate training options as they
move through a career, and (3) it should bea
resource for educators as they develop courses

- and curricula. -

As a part of this initiative, DOL, in consultation
with industry, labor, community, and educa-
tion stakeholders, including ED and DOE, -
should identify skill areas where best praciices .
or training standards do not exist or should be
expanded, and work to fill such gaps.

Recommendation 4: Provide funding
support for individuals seeking energy
sector-refated iraining and education

The Task Force recommends that financial
support, targeted to those most in need, be:
provided to individuals pursuing energy-related
technical and professional training (or retrain-
ing) and to students pursuing post-secondary
degrees in engiheering and other energy-related
technical fields. Using existing ﬁmdjng mecha-
nism as appropriate, Congress should consider:

# Developing a program that provides financial -
support through educational scholarships or
grants to individuals,

TASK .FORCE ON AMERICA’S FUTURE ENERGY JOBS
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Recommendation 5; Aggressive‘ﬁi focus
on revitalizing the math and scienc
skils, education, and career counseling of
~individuals who-have the-interest-—— v —Hit—r

e

and skills to work in the energy sector
Enhance preparatory skill training for techni-
cally rigorous careers by: N o
= Improving and expanding contextual educa-
tion in science, technology, engineering, math,
and environmental literacy for students in all
_ grades from kindergarten through 2™ grade,

= Expanding the use of instructional technology i
~ atalllevels to provide access to computerized
and on-line educational resources and infor-
mation about science, technology, engineer-
ingand math, ~ o T

= Integrating lessons in applied math and sci-
' ence into the foundational curriculum for all
. students, with a particular emphasis on early
(K—4) education, '

= Expanding educational opportunities that
include reading, writing, and applied math
and science for adults who wish to enter the _
energy workforce, '

» Providing opportunities for teachers and
instructors to learn about the energy sec-

‘ tor and greenhouse gas emissions through
= Providing worker training tax credits o en- off-site programs organized by local colleges,

ergy companies who support apprenticeships . universities, and induistry partuers,

and internships, and ' .

= Ensuring that students are at or above grade

= Clarifying and streamlining support for ap- level in math,

prenticeships, technical certifications, and

on-thejob training for veterans by combining * Developing energy-related, contextual

the benefits of the Post-9/11 GI Bill and the modules for math and science teacher train-

Montgomery GI Bill into one program. | ing carried out at colleges and universities,
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.

them transmcn from a career in eneroy o the*

education system, hd.

» Creating seamless pathways from K:i"z"‘"w--.“_.uw

through post-secondary education.

Engage the next generation of energy scientists-

and engineers by following through on and ex-

panding commitments to U.S.-based research

and development efforts. This should include:

= Finishing the ten-year doubling® of the

- budgets for the National Science Founda-
tion, DOE Office of Science, and the National
Institutes of Standards and Technology, with
a special empha51s on (1) encouraging high-
rigk, high-return research; (2) supporting
researchers at the beginning of their careers;
and (3) research focused on low- carbon en--

ergy sources and technologies.

* Investing in sustained research programs
and academic tracks that support advanced
energy systems.

Increase awareness of opportunities in the
energy sector by:

= Creating targeted career awareness material
that addresses specific audiences including
youth, adults, minority populations, veterans,
government officials, and educators, -

""gatisfaction asso

" edticated individuals are for. addzessmcr
- Developmg robustprograms*t tra:znand-‘- —==--gurlong-termrenergy and-environmen

 that help to match potential ]ob seekers and‘

Developing m'essﬁaéi'jié matérials that (1)
highlight how critically important technicall

challenges and (2) address a lack:6fpubli
awareness about the sect;

e wﬁh- careers’in the

Supporting community- based orcamzauons

eriployers,...

Informing career counselors and educators
about ]ob opportumtles and expenences in
the energy sector, and '

Communicating that skilled trades are a vital
component of the American economy and
should be viewed as desirable options for
individuals seeking career training.

8 White House Office of Management and Budget. “A New Era of Responsibility: Renewing America’s Promise (FY¥zo10 Budget).
February 26, 2009. Available at www.whitehouse.gov/omb/assets/fy2o010_new_era/a_new_era_of_tesponsibility2.pdf
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" coq?g:ucﬁoxi schedules based on factors such
as weather and labor productivity. Also, specific
(g propneta_ry) des1g11s w1thm a.ny given tech—

é intended purpose of thls task The study :
scope was hm1ted to apprommate quantl.ﬁca-




" is approved for development and the begmmr;g

" Bechtel has relevant experience
" opment of projects across ed

Study Methodology

1. Development Phase
The development phases for the projects con-
sidered in this study create salaried workforce

- requirements related to tasks such as project

conceptual design, plant permitting, and project
financing activities. However, except for nuclear
power generation, the numbers of jobs required
during this phase are small when compared to

the requirements created during the construc-
tion phase. The primary reason for addressing
the development phase in this study is to illus-

trate the inherent lag between the time a prczj._ei:t )

of project engineerir;é and construction

gies covered in this study,
supporting the eﬁfoffs )

= .Approximate job-hours required for all enti-
ties supporting the typical project develop-
ment effort. This includes both-the developer . R ORI
and-its consultants;who-typically include 2 = -
siting, environmental and perrruti:ng,~legal e
engineering, fuel, and othe1 §PEC13]JStS

e

= To normalize our ;esﬁfts to a per GW basis,
we assumed tha’t"‘multiple units of the typis




Finally, the resulting staffing curves are pre- * For hourly (crafi) services, we identified

sented in a generalized range of +/- 25 percent hours at the project site for all such workers,
in recognition of the uncertainty factors dis- whether direct employees or subcontrac-
- oo ocussed earlier - 0 0 - s ommese—e ors(where actual subcontractor jobshour 7t

data was not available, estimated hours were
" derived from subcontractor dollars using
historical metrics).

2. Construction Phase

For each technology listed above, Bechtel -

reviewed its database of historical and ongoing  « Sybiotals within the hourly (craft) services

for certain critical crafs were also identified.
For the purposes of this study, critical crafts
include pipefitters, electricians, boilermakers,
millwrighis, and ironworkers.

projects and selected a cross section of repre-
sentative projects based on plant size, location,
date of cohs’rruction, and other factors. For
those technblogies that we had a large number
of datapoints (i.e., nuclear, coal, NGCC, and

IGCC), we were able to cull from our analyses - « gach speqﬁc project’s size (net MW), start

 any projects determined to be “outliers” {e.g., and end date, and overall schedule duration
_aproject that experienced a suspension during in months was noted.
, ™™ construction) that might skew the restilting-per,. _ ,
P T " GW ranges substantially and malce them less Cosiz for the: power generatLon and other

AV T
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ogy, although they dlearly do not and should not ~ Bechtel then analyzed the resulting staffing
be interpreted to reflect or be applicable to any ~ curves for each labor citegory for reasonable-
one specific project. As with the development ness and addressed any inconsistencies via _
»== = ~-phage,to normalize-the results to a-per GW-ba- - ~minor modifications based on-engineering andr ===« mrorm s s
sis. we again assumed that multiple units of the  estimating judgment. Finally, these staffing
resultant base case plant would be installed to curves are presented with the same 25 percent
achieve 1 GW of generation (i.e., if the base case margin of error discussed above.
plant reflected an average size of 8oo MW and :
an average construction duration of 48 months, The curves depicting salaried (professional)
we assumed that 1.25 plants would be builtin services are inclusive of all positions associated
the same 48 months to achieve the standard 1 with this scope of work. However, it is common
GW of generation, as'opposed to scaling up the  practice for engineering firms to utilize global
800 MW base case plant to a longer duration, execution centers when pérforming cettain as-
1,000 MW plant). . pects of the design and procurement activities
S : - for the power generating facilities addressed in
Job-hour information was translated into staff-  this study. As a result, the construction phase "
ing curves as follows: staffing levels for salaried personnel as de-
' - picted on the attached staffing curves include
» Each labor category of the 1 GW standard capac-  a small percentage of offshore positions. The
ity block was converted into equivalent man- ~ percentage of work done offshore varies in ac-
' ... months using the standard 154 job-hour per cordance with each individual contractor’s (or
T an:month conversion factor discussed earlier.  consortium's) execution strategy and can also

.,
v

., _vary across technologies. For this study, it can_

tal man-months fgfmé'aeh«lﬁgor category,  be assumed that a general range of 5 percent

“the hourly services subsé;EE‘:'bfc@’g_@Eal to 15 pexcent of the salaried personnel staffing
into equivalent staff- ‘““““-"ulgyels reflected during the construction phase . -
y:block’s duration, aréxi'cmal@y workforce requirements that will be
( fulfilled offého:g\.

N,

Overview by Techﬁg'l'bgyv' :

is a summary of the analy;:\fé“pgrformed
technology included in this study,
d of this section reflect the fSl'-\
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L Nuclear “The study’ s analysis of nuclear
technolo

con51dered ten umts at fOUI SltES.




development period of two years and a con--
struction period of four years for an approxi-
maté’ly 600 MW new mult-unit IGCC plant.

5. IGCC iﬁg:luding carbon capture and stor-
age: Thg;gtudy’s analysis of IGCC with
CCS is similar to item 3 above, but with an
adjustment factor of 25 percent to the item

4 resulis to offset the approximately 20 per-

cent parasitic loads that will be imposed by
adding CCS technology to an IGCC power
plant. In other words, a starting IGCC gen-
erating capacity of 1,250 MW without CCS
is needed to achieve an IGCC generating

. capacity of 000 MW with CCS, assuming .
a20 Ape'rc':e_nt loss of output associated with

powering;gﬂle CCS eguipment.

6 Natural gas combmed cycle: The study’s

analy51s of NGCC technology considered 21

- -miliarwith-as-well-as from industry sourceg: - == «- -~

v 8. Solar thermal: The study’s analysis of solar

thermal technology is based on cur analysis
of a limited number of projects we are fa-

considered reliable for this technology. The
projected staffing plans assume a develop-
ment period of two years and a construction
period of two years for an approximately 100
MW solar thermal plant.

. Solar PV: The study’s analysis of solar PV

technology
for two projects we are familiar with, as well

is based upon current projections

as from industry sources considered reliable
for this technology. The projected staffing
plans assume a development period of two

years and a construction period of two years

for an approximately 1oo MW solar PV plant.

. Development Plus Construction Phases:
Man-Years per GW of Generation*

umits gt seven sites, Fifteen of the units are
¢

H
H
3

completed (within the past 1o years), and six

_are/current projections for projects we are 1. Nuclear

; fa:rmhar with. Unit sizes range from approxi-
r‘hately 250 MW to 350 MW. The projected
' P stafﬁng plans assume a development penod

3. Conventional coal including CCS

of two years and a construction period of

5. 1GCC including CCS

two and a half years for an approximately
800 MW new multi-unit NGCC plant. *

7. Onshore wind

7. Omnshore wind: The study’s analysis of wind
technology considered wind farms at three

9. Solar PV

separate sites that we have reviewed within * Man-years per GW block of gener:

““ment and constr

the past several years. The wind farm sizes .
workforce .requ

. tanged from 20 MW to 150 MW. The pro':
]ected stafﬁnD plans assume a developmen' :
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Equipment and Matenal Dollar Spend Ranges
per GW of Generation Capacity ($ in millions) *

1. Nuclear

{ [Lo. solarpv - | $uss50 | s2050 | s2555

* Data in table above are mtended to provide an approximate dollar spend range for the equipment and

matenals needed to construct 1 GW of each technology. These estimates do not address specific plant

) operational charactenstlcs, nor do they include the cost of supporting infrastructure, such as transmission.... . ......_
~ lines, natural gas, ipelines, roads, or €O, pipelines and sequestration sites that may be required for the .

“facility to operate. All of these factors, in “addition to the capital costs shown in the table above, can affect

the cost of electncxty to the consumer.

v

,ﬁp,p-éndix: Bechtel Qualifications B'edltd' Group’s project finance and devel- o

' : opment arm. With close to forty years of .~
= Bechtel, headquartered in Frederick, MD,is . experience, BEn has been involved in’jche'"'.’

,,_..,-.‘:4‘-"" . . o ) . one Of the preeminen‘t EPC COI'ltEa.Cth'S in ﬂﬂ.e deve]opment of seventy\seven Qrgjeas rep]_’
Gl - = - - - - world With power experience dating back - -senting $32 billion in project costs. In

more than seventy years, Bechtel has been in this are fifty powgr-ﬁfbjects to

ranked by Engineering News-Record maga- than 28,000 MWof generati
‘zine as the #1 EPC contractor in the industry ety of techriologies.
in each of the past eleven years. Its corpo-  ° .
rate resume includes over 200,000 MW of Agtat”hments
completed power projects, with the foﬂomng
h1ghl1ghts , o d
- - 118,000 MW (500 units) of fossil power for a standatd:

+ 76,000 MW (80 units) of nudfgar power
-+ 26,000 MW (180 units)vof'_zhy'a:o power
- 20 years of gasiﬁcaﬁon‘/,IG;CC experience

(6 major projects, bve‘fGo studies)

- Significant Ienewables experience with

completed proj ects utilizing waste-to
ergy, blomass, solar, geothermal
technolotnes

= Becht"él Enterprises Holdingg
) a.}sb headquartered in Fredeti
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The information provided in these curves was
not prepared for the purposes of being repre-
sentative of any past, current or future project
utilizing the identified technology. As such, this
information should not in any way be deemed
to be representative of or applicable to any par-
ticular project utilizing the identified technol-
ogy and should not in any way be utilized for

the purposes of any commercial discussions, ‘ i A S

analyses or determinations in respect of any

particular project.

o

Attachment 2 - Details of gener_gting"v"capacity

additions for the NCEP-pxovi&ed scenarios

This table shows the total GW addltlons by -
technology’ and: by year for each of the scenario§ .
prowded by NCEP Results of the WorLforce S
’-requlrements analyses assocmted W th each of -

'these scenanos are prowded 1n.: ttachment 2




