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To better assess the scope of the problem facing the 

industry, in 2007 CEWD conducted its first energy 

workforce survey, identifying where gaps already 

existed and where they could potentially grow larger. This 

first survey revealed that 40 percent to 60 percent of 

utilities’ skilled workers and engineers could retire by 2012. 

The 2007 report further concluded that growing demands 

for electricity would lead to an even greater demand for 

skilled workers in the years ahead, as companies made 

major investments in new power plants, energy efficiency, 

and the infrastructure systems used to deliver electricity 

where it’s needed.

As the U.S. economy weakened dramatically in the years 

that followed, many workers delayed retirement and utilities 

found themselves unable to make fewer capital investments 

than originally planned. The 2008 survey therefore 

included projections that assumed a five-year delay in 

retirements. But even with that assumption, it found, the 

industry would still need to hire substantial numbers of 

skilled workers (30 percent of lineworkers eg) to bridge 

the gap. Despite this need, the 2009 survey revealed that 

hiring, which had been increasing, inevitably slowed as the 

economy continued to struggle through 2009. 

The 2009 survey also looked, for the first time, at the 

extent to which utilities were providing internal versus 

external training for workers and the types of education and 

training required for specific jobs. For example, it found 

that a growing number of companies would be requiring 

engineering degrees in the coming years. This information 

has been useful as the industry continues to assess 

how much and what type of training will be necessary to 

adequately prepare the next generation of skilled workers.
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Section I:  Introduction
In This Section:

n The Energy Industry Today
 • In the midst of economic crisis, the industry  
  stands poised for expansion.
 • The demand for electricity continues  
  to increase.

n Filling the Workforce Gaps
 • By 2015, almost half of the skilled workforce  
  may need to be replaced due to retirement  
  or attrition.

 • Workers can’t simply step into energy jobs  
  without appropriate education and training.

 • The need remains for a qualified  
  diverse workforce to build America’s  
  clean-energy future.
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The Energy Industry Today

Much has changed since the Center for Energy 

Workforce Development was formed a little over 

five years ago. At that time, we were in the middle of a 

construction boom, with an aging workforce poised for 

retirement and a distinct lack of interest in the younger 

generation of potential new workers.  

Today, our nation continues to struggle to recover 

from one of the most prolonged economic downturns 

of the past several decades. In the midst of a national 

economic crisis, however, the energy industry 

stands well-positioned for expansion. The Obama 

administration has made a strong commitment to 

investing in clean energy, including more than  

$80 billion in the American Recovery and 

Reinvestment Act for projects such as expanding 

manufacturing capacity for clean energy technology 

and updating the grid. And, our economy relies more 

than ever on reliable, affordable supplies of electricity. 

The use of electricity has grown dramatically over 

the last 30 years and mirrors our nation’s economic 

growth. According to the Energy Information 

Administration (EIA), annual electricity demand is 

expected to increase 30 percent by 2035. Although 

demand has stayed relatively flat from 2005 to 2010  

due in large part to efficiency improvements, the  

demand for electricity continues to increase. New power 

plants that rely on a diversity of fuels will be needed to 

increase energy supplies as future demand grows. 

State of the Energy Workforce Introduction
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According to The Brattle Group, investment in this new 

generation will require an investment of approximately 

$505 billion from 2010 to 2030 from the electric power 

industry alone in order to maintain a reliable supply of 

electricity. Part of this new generation could result from 

up to five new nuclear power plants currently under review 

for what would be the first new construction of nuclear 

reactors since the 1970s. President Obama has made 

clear that the new power plants are part of a strategy to 

increase employment while generating clean power.

But the projected growth in the energy industry brings with 

it a problem of another kind: 

How do we build a diverse pool of potential 

workers who have the right knowledge and 

skills to enter critical positions at the  

exact time we will need them?

State of the Energy Workforce Introduction
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“Over the next 5 years, 
nearly 90 percent of 
new jobs will require 
more than a high 
school diploma, yet 
a quarter of our kids 
aren’t even finishing 
high school. The quality 
of our math and science 
education lags behind 
other countries, and 
America has fallen from 
1st to 9th in college 
graduation.”

—President Barack 
Obama, 2011 State of 
the Union address
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Filling the Workforce Gaps

The Electric and Natural Gas Utility industry across 

the country is facing workforce shortages as aging 

skilled workers approach retirement and fewer qualified 

candidates are available to replace them. Some of those 

workers that were approaching retirement age in the 

initial CEWD studies stayed on to ride out the economic 

downturn and are set to retire in the near future.  

The 2009 CEWD Gaps in the Energy Workforce 

Pipeline Survey predicted that by 2015, 46 percent 

of the workforce (approximately 200,000 high-skill, 

high-wage workers) may need to be replaced due 

to retirement or attrition. In a 2009 report from the 

National Commission on Energy Policy, the Task Force on 

America’s Future Energy Jobs concluded that 150,000 

new jobs would be needed to design and operate low-

carbon power sources in the coming years in addition to 

those replacements.

In addition to the need to replace large portions of 

the workforce, utilities are also finding that fewer new 

applicants can pass the background checks, drug 

screening and pre-employment tests necessary for 

employment in the industry. Companies must screen 

larger numbers of candidates to find qualified, diverse 

replacements for transitioning workers. Overall, when the 

data is combined nationwide, a pass rate of 50 percent on 

pre-employment tests is typical.

At the 2010 CEWD Annual Summit, Anthony P. Carnevale, 

Director of Georgetown University’s Center on Education 

and the Workforce, reminded those attending a pre-

Summit reception that the coming years will herald two 

significant waves of retiring Baby Boomers. “Retirements 

are most severely felt in skilled labor, where people retire 

State of the Energy Workforce Introduction
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“The need to invest in 
better education has 
never been stronger. The 
proportion of Americans 
obtaining associate 
degrees or higher has 
been slipping, with the 
U.S. now tied for 10th 
place among other 
nations for those in the 
25–34-year-old age 
group. For those aged 35 
or older, we are second, 
globally, indicating that 
younger generations 
are increasingly less 
competitive. Today’s 
graduates can’t fill 
the jobs being vacated 
by more experienced 
workers because they are 
unable to pass math and 
reading aptitude tests.”

—Tom Graham, 
President of the  
Pepco Region



8

earlier than other jobs,” he said, noting that the first wave of 

Boomers would likely be leaving the workforce in about five years, 

followed by an even larger wave as the rest of that population hits 

retirement age. 

While this wave of retirements will create much-needed job 

openings for an economy now experiencing nearly 10 percent 

unemployment, it will prove seriously problematic for the energy 

industry, where workers can’t simply step into jobs without 

appropriate and often expensive and time-consuming training. 

The most critical jobs that will need to be replaced include:  
n Engineers of all disciplines, with Power Engineers 

   in particular 
n Skilled utility technician positions that would include 

   Lineworkers, Generation Technicians for all fuel types,  

   Transmission and Distribution Technicians and Plant /  

   Field Operators for all types of generation.

The technician positions require some post-secondary education 

but less than a bachelor’s degree, with engineering positions 

requiring at least a bachelor’s degree. Candidates for all the 

positions require extensive on-the-job training to become proficient 

enough to replace the experienced workforce of today.

The education pipeline is leaking:
n 7,200 high school students drop out each day—

that’s 1.3 million a year. Only 68.8% of those who start 

high school finish four years later.
n The U.S. Department of Education reports that 

students from low-income families are six times 

more likely to drop out of high school than students 

from high-income families.
n 40% of college students will leave without a 

degree, 75% of those within the first two years 

of college.

State of the Energy Workforce Introduction
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“We’re letting too many 
people slip out of the 
pipeline before they are 
even at the stage where 
they could enter it. We 
need to do better at K-12 
education to impart 
these skills to young 
students in America. It’s 
staggering that people 
are not developing these 
competencies coming 
out of high school.”

—David Rosner, 
Associate Director, 
National Commission  
on Energy Policy at  
the Summit
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With energy companies’ largest percentage of new hires falling into the 

18-26 age range and nearly one in five of these young adults living at or 

below the poverty level, the pipeline of potential applicants for energy 

jobs is dwindling.

These trends, coupled with an emerging lack of basic skills in America’s 

high school graduates, led to the growing challenge of finding sufficient 

numbers of qualified job applicants industry-wide.

The economic outlook in 2011 is very different than the one we faced  

in 2006 when CEWD was formed, but one thing has remained the 

same—the need for a qualified diverse workforce to build America’s 

clean-energy future. 

Electric and Natural Gas Utilities across the country have made progress 

in many ways over the last five years, by openly sharing practices, tools, 

curriculum and systems. This report will cover progress, successes and 

promising practices at the national, state and local level.

State of the Energy Workforce Introduction
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In This Section:

n A Blueprint for Building Our Workforce
 • There are several essential questions  
  that drive the strategic development  
  of a structure for workforce development  
  in the energy industry.
 • Drawing on the idea that the industry can  
  accomplish more by working together,  
  CEWD has formed key partnerships at  
  the state and national levels.
 • Four Strategic Pillars of workforce  
  development have formed the basis for  
  the work of CEWD and state initiatives.

n Get Into Energy Career Pathways (GIECP) Model
 • Summary of the GIECP Model
 • GIECP for Low-Income Young Adults
 • Troops to Energy Jobs

n CEWD Four Strategic Pillars
 • Career Awareness
 • Education
 • Workforce Planning
 • Structure and Support

Section II: Strategy and 
 Core Initiatives
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A Blueprint for Building Our Workforce

From an industry perspective, the goal is clear: We 

need to hire the right number of people at the right 

time with the right skills to be successful in the job. 

Creating a pool of workers to be available for this is  

where it becomes more complex. 

n What is the right number of workers and where 

will they be needed?
n How long will it take to train them, so that the 

education starts at the right time?
n How many people are already in the pipeline 

and how many more need to be trained?
n What jobs will be available and when?
n What skills do workers need and does it differ 

from company to company and region to region?
n Are there other jobs the students might also be 

considered for?
n Are there other industries that will be competing 

for the same talent?
n Do potential employees know about our jobs 

and the requirements?
n Do different groups of potential applicants need 

different types of information and support?

As the industry formed CEWD in 2006, these were the 

questions that drove the strategic development of a 

structure for workforce development in the energy industry, 

based on the idea that we can accomplish more by working 

together than we can do separately.  

Strategy and Core Initiatives

The strategic 
development of a 
structure for workforce 
development in the 
energy industry is 
based on the idea that 
we can accomplish 
more by working 
together than we can 
do separately.
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Strategy and Core Initiatives

Over the last five years, CEWD has created partnerships 

at the national and state level that pull together educators, 

government agencies and the industry to leverage 

resources and practices that reduce the time and effort 

required by an individual company to work 

on pipeline solutions. At the state level, the 

Center has facilitated the creation of 28 State 

Energy Workforce Consortia that focus on the 

needs of individual states in developing an 

energy workforce tailored to the economic, 

demographic and specific workforce 

requirements for that state. The consortia 

have been instrumental in implementing  

regional solutions to industry issues. 

(See Structure and Support section of  

this report.)

States have different needs, depending on the 

fuel mix, energy policy, structure of the utilities, growth 

and the number of current training programs. There is also 

a significant difference in the requirements for workforce 

development in nuclear generation because of the 

regulation and standards for training. 

So, what can the industry do better together than 

separately to address the workforce needs of the future?
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Strategy and Core Initiatives

There are four strategic pillars of workforce 

development that have been the basis for the work 

of CEWD and state initiatives, and will be described in 

detail in this report.

Career Awareness

Increase awareness among students, 

parents, educators and non-traditional 

workers of the critical need for a skilled 

energy workforce and the opportunities for 

education that can lead to energy careers.

Education

Create clearly defined education 

solutions that link industry-

recognized competencies and 

credentials to employment 

opportunities and advancement  

in the energy industry.

Workforce Planning

Balance the supply and demand 

for a qualified and diverse energy 

workforce.

Structure and Support

Organize the energy industry workforce 

development efforts to maximize the 

effectiveness of national, state and individual 

company initiatives.



In This Section:

n Summary of the Get Into Energy Career 
     Pathways Model
 • Get Into Energy Outreach and Career Coaching
 • Career Pathways Curriculum and  
  Stackable Credentials
 • Employer Collaboration and Support

n Get Into Energy Career Pathways for 
     Low-Income Young Adults

n Troops to Energy Jobs

Principles of the Get Into  
Energy Career Pathways (GIECP) 
model include:

n Targeted outreach and 
support through employment

n Pathways system leading 
to portable articulated 
credentials and degrees

n Employer involvement 
in all phases of pipeline 
development leading to 
employment

Get Into Energy

Career 
Pathways

Section II: Strategy and Core Initiatives
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Strategy and Core Initiatives: Get Into Energy Career Pathways

Summary of the Get Into Energy  
Career Pathways Model

Due to the projected growth in demand in both current 

and future energy jobs, the industry believes that it is 

critical to launch new efforts to bring younger, skilled 

workers into the energy industry. To facilitate this 

effort, CEWD has developed a common framework 

for energy workforce development that incorporates 

the four strategic pillars: The Get Into Energy Career 

Pathways model (GIECP). The GIECP model can be 

adapted for multiple potential employment audiences—

high school students, the military, women, dislocated 

workers, low-income young adults—and for job 

categories such as technicians or engineers.  
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Strategy and Core Initiatives: Get Into Energy Career Pathways

Summary of the Get Into Energy Career Pathways Model
The pathways model focuses on the needs of three stakeholder groups: students 

and potential applicants; educators; and employers. 

Get Into Energy Outreach and Career Coaching

Purpose: Provide outreach and support to students and potential applicants
n Targeted Career Awareness Campaigns: Outreach using the Get Into 

Energy brand and website, along with a variety of other materials, to 

encourage and communicate energy career pathways
n Career and Education Advising and Guidance: An established model for 

advising and guiding those interested in pursuing energy careers, offering 

information on education and employment opportunities to a specific target 

population and helping to navigate to a career in energy

Career Pathways Curriculum and Stackable Credentials

Purpose: Provide an education framework for career preparation
n Stackable Credentials: A clearly defined system of competencies and 

industry recognized credentials that are linked to employment opportunities 

and advancement
n Uniform Curriculum: Curriculum based on industry-supported 

competencies that leverage existing courses and best practices
n Education Network: A network of high schools and postsecondary 

institutions, including community and technical colleges and four-year 

institutions, with career pathways programs for the energy industry and 

strong articulation between and among high schools and postsecondary 

institutions, including the providers of online approaches to degree and 

certificate programs

Employer Collaboration and Support

Purpose: Encourage partnerships, building on the successful Energy Workforce 

Consortia model
n State Energy Workforce Consortia: A model for employer collaboration with 

education and government to develop a qualified worker pipeline balancing 

workforce supply and demand
n Employment Opportunities: A variety of entry points for job candidates, 

including internships and career pathways to higher skilled jobs in energy, 

as well as ongoing workforce development programs
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Strategy and Core Initiatives: Get Into Energy Career Pathways

The GIECP model supports an education system that 

integrates Science, Technology, Engineering and Math 

(STEM) education with real-world problem solving 

and incorporates relevant hands-on learning into the 

STEM curriculum. The collaboration between business 

and education in the Pathways model directly aligns the 

skills and competencies needed to be successful in energy 

careers. The credentials are integrated into credit-based 

curriculum that allows students to accumulate 

credit from the beginning and accelerates the path 

to progressively earn more significant credentials.

The collaboration between business and 

education in the Pathways model ensures that 

students will receive the right level of training 

in industry requirements to prepare them 

for success. The model will strengthen the 

connections between employers and post-

secondary institutions by creating a clearly aligned 

education pathway that directly connects the skills 

and credentials that are defined by the industry 

to the demand for skilled utility technicians. 

Curriculum, whether online or instructor-led, must support 

the needs of the industry in order to have certificates and 

degrees that will have value, both for the student and for 

the employers that hire them.

CEWD is currently implementing the Get Into Energy 

Career Pathway for Low-Income Young Adults and will be 

launching Troops to Energy Jobs, the pathways model for 

the military, in 2011.
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Get Into Energy Career Pathways for 
Low-Income Young Adults

In both 2009 and 2010, CEWD was awarded grants from 

the Bill and Melinda Gates Foundation to assess how 

prepared states were to implement the GIECP model, 

which provides a roadmap for entry into skilled, utility 

technician positions in the energy industry with pathways 

to higher level jobs in a variety of work settings.

Eight states were ultimately selected to launch a series of 

pilot programs over the next three years geared toward 

guiding low-income young adults into jobs in the energy 

industry. Using the Get Into Energy Career Pathways 

Model, the State Energy Workforce Consortia in 

Ohio, North Carolina, Washington, Georgia, Florida, 

California, Indiana and Minnesota will work with 

5,000 low-income, young adults (age 16–26) to 

assess their interest and skill levels for potential 

employment in skilled technician positions. 

Students will have an opportunity to earn “stackable 

credentials” that focus on the foundational skills necessary 

to be successful in a variety of positions in energy. 

Following a pathways system of education, which might 

include boot camps, apprenticeships, certificate programs 

or an associate degree, roughly 500 young adults will be 

placed into electric and natural gas utility jobs. Others will 

be referred to jobs in construction and manufacturing.

State of the Energy Workforce Strategy and Core Initiatives: Get Into Energy Career Pathways

CEWD will work with numerous  

other organizations on this initiative: 
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Troops to Energy Jobs

With extensive military training and experience, many 

veterans have already gained the requisite skills and 

knowledge that translate to postsecondary competencies 

required for energy careers. However, navigating the 

education system and determining how to turn this 

experience into college credit or match their skills and 

experience to appropriate energy jobs can prove difficult. 

The Troops to Energy Jobs initiative, currently under 

development, will provide a roadmap for entry into 

skilled utility technician and engineering positions 

in the energy industry for those exiting the military. 

The initiative will be launched in 2011 through a joint effort 

with EEI and five pilot companies—Dominion Resources, 

American Electric Power, Southern Company, Arizona 

Public Service and Pacific Gas and Electric.  

The program focuses on the needs of three groups: 

veterans, educators and employers. The troops initiative 

is an adaptation of the GIECP model to the needs of 

transitioning military, allowing veterans 

to work with an academic advisor 

to obtain the credit they deserve, 

complete any additional education 

needed and then coordinate with 

employers, through state workforce 

consortia, to find appropriate job 

openings. It also makes extensive 

use of the Get Into Energy Military 

website (military.getintoenergy.com), 

developed specifically to address  

this population’s unique needs. 

State of the Energy Workforce Strategy and Core Initiatives: Get Into Energy Career Pathways
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Objective: Increase awareness among 
students, parents, educators, and 
non-traditional workers of the critical 
need for a skilled energy workforce 
and the opportunities for education 
that can lead to energy careers.

n Value to Students: 
 • Clear expectations 

   and understanding  
   of requirements

 • Tailored career support

n Value to Educators: 
 • Industry support for 

   student activities
 • Relevance for curriculum

n Value to Employers: 
 • Reduction in time and 

   money to recruit
 • Increased retention

Section II: Strategy and Core Initiatives
CEWD Four Strategic Pillars

Career  
Awareness In This Section:

n Introducing Get Into Energy (GIE)

n National Initiatives – GIE website
 • GIE Youth site

 • GIE Military site

 • GIE Engineering site

 • GIE Transitions site

 • Branded Materials

 • National Alliances

n State Initiatives
 • State consortia integrate the Get Into  
    Energy brand

 • Featured programs for elementary to high school

 • Featured programs for women, veterans,  
    transitioning workers and low-income  
    young adults

n Tailored Career Support and Coaching
 • Successes of career coaching in Virginia
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Introducing Get Into Energy (GIE)

Raising awareness on a national, regional and local 

level of the career opportunities that are available in the 

energy industry is a major focus for energy workforce 

development. Initial surveys in 2006 showed little 

awareness among high school students of the types of jobs 

offered or the skills required to enter energy careers.   

Toward this end, in 2006, CEWD launched a national 

brand—Get Into Energy (GIE)—which has become 

increasingly visible and is now used in web-based and 

print materials in national, state and company initiatives. 

CEWD has focused on several key audiences in developing 

targeted career awareness and support material:

 n Middle and High School Youth

 n Veterans

 n Women

 n Low-Income Young Adults

 n Adults in Transition

 n Parents

 n Educators

The Get Into Energy material provides potential applicants 

not only with information on what careers are available, 

but provides a realistic picture of the requirements for 

entry-level jobs, including education, physical abilities, 

pre-employment testing, background and drug screening. 

Career guidance aids students in making the right career 

choice earlier in the process. 

www.getintoenergy.com

Get Into Energy features 
a number of sites geared  
toward specific groups: 
· Youth
· Military
· Engineers
· Transitions
· Women (coming soon)

State of the Energy Workforce Strategy and Core Initiatives: Pillar 1 – Career Awareness

www.cewd.orgCenter for Energy Workforce Development 
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National Initiatives

The Get Into Energy website (www.getintoenergy.com) was 

created to raise awareness of jobs in the energy industry.  

These jobs offer good pay and benefits, are available in every  

state and provide a valuable service to the community. This  

public site, which can be reached from the CEWD site as well  

as from state consortia or individual companies, now includes  

four sections: Youth, Military, Engineering and Transitions.

GIE Youth

This core section of the GIE website is designed to introduce young people to 

career possibilities in the energy industries.

Features include: 
n Career Quiz to help youth determine which energy career would suit 

them best, based on individual preferences and skills 
n “Training and Employer Locator” that allows youth to find the nearest 

technical schools and colleges, apprenticeships and employers 
n Overview of the skills needed for specific energy jobs, such as 

lineworker, technician and power plant operator

GIE Military

The GIE Military site, added in 2010, is designed to reach reservists, national 

guardists and veterans. 

Features include: 
n “Military Match-Ups” section that allows servicemen to plug in their 

military job and determine which energy career best matches the skill 

set they already have
n Like the Youth site, tools for locating nearby training and employment 

opportunities
n Highlights of the skills needed for a variety of energy jobs
n “Day in the Life” videos, podcasts and short films on how energy is 

generated from different fuels
n A section for parents on the benefits of an energy career
n A section for teachers that includes lesson plans and links to student 

activities and material for the classroom 

State of the Energy Workforce Strategy and Core Initiatives: Pillar 1 – Career Awareness
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GIE Engineering

The GIE Engineering site describes the types of engineers that are 

employed by the energy industry. 

Features include: 
n “Behind the Technology” section with podcasts and videos of 

interviews with engineers
n Outline of the different types of engineers (e.g. nuclear and 

mechanical) and how they fit into the industry

GIE Transitions

Transitions, the most recent addition to this site, was created for workers 

or youth transitioning into the energy field from another career. 

Features include: 
n A special section for young adults, which guides those who are 

interested into energy career pathways pilot programs underway 

in eight states
n Like the Military site, a section that allows a transitioning worker 

to input his or her current or previous job to identify how skills 

they’ve already learned may match up with those needed for 

energy jobs

Branded Materials

CEWD has also created branded material including posters, brochures, 

and most recently a deck of playing cards that provide information on 

energy careers. The material is tailored to different audiences including 

women, transitioning workers, military and 

youth. Some of the materials can be 

customized to include state and 

energy company logos and 

brands. Many members use 

the materials at career fairs and 

at local schools to help promote 

both the energy industry as well as 

the potential for building a career at 

their company. 

State of the Energy Workforce Strategy and Core Initiatives: Pillar 1 – Career Awareness

www.cewd.orgCenter for Energy Workforce Development 



24

National Alliances

CEWD has also been active on the national level by creating 

alliances with organizations like the Association for Career and 

Technical Education, the American Association of Community

Colleges, the National Association of Workforce Boards, SkillsUSA 

and others to use national meetings and platforms to distribute the 

energy career message.  

(See the list of alliances on page 74 of this report.)

State Initiatives

Each of the state energy workforce consortia has a state-specific 

logo that incorporates the GIE brand, available to brand energy 

careers at the state level. 

  

Some of the ways consortia have used the Get Into Energy  

brand include:
n The Georgia Energy and Industrial Construction 

Consortium (GEICC) developed  an I Am Energy theme, 

statement and materials based on the Get Into Energy 

branding colors and style. Products include T-shirts,  

cups and brochures.

n The Florida Energy Workforce held a Get Into Energy 

video contest for young people. The idea was to take  

the Get Into Energy theme and create a piece that 

showcases the variety of energy careers available.  

The winning video can be found here:  

http://teamtranscend.gknu.com/video/. 

Career awareness, however, includes more than just materials. 

It also incorporates activities that span from energy literacy 

in elementary school to hands-on activities in high school. 

Recognizing that this awareness of—and an interest in—energy as 

a career must begin in youth in order to guide the next generation 

into appropriate career pathways, utilities have begun to focus on 

developing programs that begin early.

State of the Energy Workforce Strategy and Core Initiatives: Pillar 1 – Career Awareness
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Featured Programs for Schools and Energy Companies
n  In southern New Jersey, Project Venture invites middle 

school students to spend several afternoons a month 

being mentored at the corporate headquarters of New 

Jersey Natural Gas (NJNG), where they learn about energy 

careers and the basic skills they will need to get a job—in 

any field. 

n  BEST Robotics and FIRST robotics are middle and high 

school robotics competitions that challenge students to 

design and build projects that expose them to real world 

applications of STEM—science, technology, engineering 

and math. Local, state and national competitions take 

place each fall at schools across the U.S. Students rely on 

mentors from the energy industry to guide them through 

the process and to teach them leadership, teamwork and 

project management skills along the way. Multiple utilities 

are involved in mentoring teams for the competitions.

n  Get Into Energy Summer Camps are offered to middle 

and high school students who want to learn about energy 

careers and include themes in linework and generation, 

including renewable sources. Middle school kids learn 

what it’s like to spend a day in each of three energy 

industry jobs, as well as how to make their homes more 

energy efficient and the basics of solar energy. 

n  Rosie’s Girls, a program offered through Ohio’s Hard-

Hatted Women, is a nationally licensed and award-winning 

curriculum that teaches girls in grades 6-8 through hands-

on activities about potential opportunities in trade and 

STEM careers. 

State of the Energy Workforce Strategy and Core Initiatives: Pillar 1 – Career Awareness
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“Our Project Venture 
program not only 
provides students with 
skills that will help 
them be successful in 
school, at work, and 
in life, but also helps 
expose them firsthand 
to what we do as a 
company and the 
opportunities that exist 
in the energy sector. It’s 
truly a win-win for all 
involved.”
—Carolyn Cannon, 
Senior Customer 
Relations Consultant 
at NJNG and the 
program’s coordinator.

BEST Robotics 
competition
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n  In Georgia, energy and construction companies host an 

annual career expo in conjunction with SkillsUSA to 

showcase career opportunities to thousands of high school 

students from around the state. Over a two-day period, 

students can watch pole-climbing demonstrations, tour 

through a mobile storm restoration command center trailer 

or take part in hands-on activities, such as bricking a wall. 

Students also have the opportunity to watch a SkillsUSA 

competition, where 171 high school students compete in such 

skills as welding, plumbing, masonry, and carpentry. 

Featured Programs for Women, Veterans, 

Transitioning Workers and Low-Income Young Adults

With such large numbers of jobs to fill, industry 

stakeholders recognize that they must also reach beyond 

traditional sources of potential applicants to previously 

untapped populations. Programs that target women, 

transitioning workers, low-income young adults and those 

exiting the military have been successful at identifying 

strong, successful candidates who might otherwise have 

been overlooked.

For example:

n Through a partnership with the U.S. Army Reserve, CEWD 

developed a special section of its GIE website specifically  

for the military (military.getintoenergy.com), where soldiers 

can find information about energy careers and how their 

military knowledge matches up to knowledge and skill sets 

needed in this industry.

State of the Energy Workforce Strategy and Core Initiatives: Pillar 1 – Career Awareness
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n Dominion Power in Virginia sends representatives to the 

military base at Quantico to talk to soldiers preparing to 

separate from the Army about careers in the energy industry. 

To help with recruitment and retention, the company also 

promises to pay the difference between the soldier’s military 

pay and salary at Dominion should he or she ever be 

recalled to active duty. Southern Company, Constellation 

Energy, Pacific Gas & Electric, Xcel Energy, Exelon 

Corporation, Ameren Corporation, and American Electric 

Power also offer enough special benefits and incentives to 

transitioning military to have earned them a spot on GI Jobs’ 

“Top 100 Military Friendly Employers” list.

n  In Ohio, American Electric Power has partnered with Hard-

Hatted Women, an organization that tries to lift women 

out of poverty by moving them into more stable careers. 

AEP created recruiting materials specific to women and 

provided speakers for a program designed to showcase 

non-traditional career choices for women. AEP also recruits 

women with military backgrounds and takes part in the 

Women’s International Network of Utility Professionals 

(WINUP).

n  In New Jersey, PSEG and Bloomfield Tech launched 

a Green Energy Academy to help students learn 

about renewable energy systems and the building,  

welding and engineering jobs that accompany them.

www.cewd.orgCenter for Energy Workforce Development 
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Tailored Career Support and Coaching

In reaching out to the young adult population considering career options, 

Career Coaching is a practice that shows great promise. The state of 

Virginia has a well-established career coaching model. During the 2009-2010 

school-year, career coaches in Virginia served over 38,000 students. The 

following are some of the results of this approach:

n  8% increase over three years in the number of recent graduates 

from high schools with a career coach that enroll in community 

college, as compared to enrollments before the high school  

had a career coach. 

n  4% increase over three years in the number of recent 

graduates from high schools with a career coach that enroll  

in CTE Programs at the community college, as compared to  

CTE enrollments before the high school had a career coach. 

n  11% increase over four years in the number of dual enrollment 

11th and 12th grade students from high schools with a career  

coach, when compared to dual enrollment 11th and 12th students 

before the high school had a career coach. 

n  71% change in students without plans to continue to postsecondary 

education prior to meeting with the coach to having plans to continue 

to postsecondary education after meeting with a coach. 

While the Virginia program addressed the needs of all youth, regardless 

of their background, career coaching with low-income young adults 

in particular can make the difference in whether they finish a post-

secondary program or not. Career coaches stay with them all the way 

through, encouraging student persistence and providing the support they 

need for program completion. While career coaches can support students 

through much-needed encouragement, career coaches can also help the 

young people gain access to critical support services such as child care and 

transportation, as well as focus on gaps in these supports. In addition, they 

can help them navigate the application process and secure financial aid.

www.cewd.orgCenter for Energy Workforce Development 
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Objective: Create clearly defined 
education solutions that link 
industry-recognized competencies 
and credentials to employment 
opportunities and advancement  
in the energy industry

n Value to Students: 
 • Transportable skills
 • Stackable credentials
 • College credit for training
 • Articulation of credit

n Value to Educators: 
 • Clear industry expectations
 • Sustainable programs
 • Industry support

n Value to Employers: 
 • Flexible, qualified, 

   sustainable workforce

Section II: Strategy and Core Initiatives
CEWD Four Strategic Pillars

Education
In This Section:

n Developing Common Competencies, 
    Curricula and Credentials

n Competency Model

n Credentialing
 • Basic Skills: Tiers 1–3
 • Industry-wide and Industry-specific  
  Technical Competencies: Tiers 4–5
 • Occupation-specific Competencies: Tiers 6–8

n Educational Pathways for Skilled 
    Utility Technicians

n Multiple Career Pathways 

n Promising Practices
 • High School
 • Pre-Apprenticeship Boot Camps
 • Union Training Programs
 • Certificate Programs
 • Associate Degree Programs 
 • Online Programs
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Developing Common Competencies, 
Curricula and Credentials

In the 2009 CEWD Survey, more than 80 percent of 

respondents said they had partnered with one or more 

community colleges or vocational programs to find job 

applicants and 76 percent credited those programs with 

cost reductions and other quantifiable benefits, such as 

reducing the time and cost of recruiting and  

qualifying new hires. It is clear that these 

partnerships are beginning to work.

The education programs, however, are not 

all based on a common set of competencies 

and industry requirements, which means that 

graduates from one program may not be 

qualified for the same job in different parts 

of the country or even in different companies 

in the same state. And furthermore, because 

curriculum is not built on a common set of 

foundational skills that are common to all jobs,  

a student graduating from one program may 

have to start over in another program if a job is not 

available in the area or location they trained for.

Soon after CEWD was formed, the organization partnered 

with subject matter experts from around the country and 

the U.S. Department of Labor to develop a set of common 

competencies for positions in Generation, Transmission 

and Distribution. These common competencies are 

translated into the learning objectives that educators  

and others can use to develop curriculum for training and 

education. 

Strategy and Core Initiatives: Pillar 2 – Education

Curriculum based on common  
competencies provides 
significant value to students 
by ensuring that their 
investment in time and money 
is providing skills that are 
transportable and that can 
lead to multiple career paths.
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Although the industry does not have standard curriculum, 

developing curriculum that is based on these common 

requirements allows educational institutions and others 

to share curriculum, significantly reducing the cost of 

developing new instructional material each time a new 

program is started. It also provides the basis for a system 

of “stackable” credentials that allows students to build on 

knowledge and skills over time. 

Curriculum based on common competencies provides 

significant value to students by ensuring that their 

investment in time and money is providing skills that are 

transportable and that can lead to multiple career paths. 

Employers gain by knowing that individuals who graduate 

from these programs have the competencies/skills needed 

to do the job. Employers can also reduce the amount of 

in-house training required because the graduates already 

come with key skills. 

Strategy and Core Initiatives: Pillar 2 – Education

4 4 4 4Competencies Learning 
Objectives

Tailored 
Curriculum

Stackable 
Credentials

Multiple 
Career Paths
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Competency Model

The energy industry needs a mechanism that can be 

used by educators, workforce investment professionals 

and businesses to articulate the skills required to perform 

the work so that effective screening of candidates 

can occur and training courses can be developed to 

prepare candidates for work in the business. The energy 

competency model is a critical tool in this effort. 

A competency model is a collection of 

competencies that together define the 

potential for successful performance in a 

particular work setting. Competency models 

are the foundation for important human resource 

functions—such as recruitment and hiring, 

training and development, and performance 

management—because they specifically define 

essential skills as well as train and develop a 

diverse, talented candidate pool.

CEWD, in partnership with the U.S. Department  

of Labor, has developed an Energy Competency 

Model that defines basic competencies, industry 

fundamentals, industry technical competencies and  

job-specific competencies in eight separate tiers. The 

Energy Competency Model is designed to provide a 

consistent definition of the competencies required  

to work in the industry. 

Strategy and Core Initiatives: Pillar 2 – Education
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The model builds from basic fundamentals to more industry- and career-specific 

competencies. The Competency Model consists of stacked tiers increasing in 

specificity and specialization as the pyramid ascends. Each tier is divided into blocks 

representing content or the skills, knowledge, abilities and other factors that are 

essential to successful performance in the industry. 

The Competency model is intended to help students and educators understand the 

competencies required to work in the energy industry. The model can be used to 

tailor curriculum to reinforce the competencies. Students can use the model to match 

job requirements as identified by employers with their skills. Where there are gaps, 

short-term training programs can be developed to address them, or existing programs 

can be modified.

CEWD Energy Competency Model: 
Generation, Transmission & Distribution 
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Credentialing

Credentialing is being recognized as an important driver in both workforce and economic 

development as workers strive to become more competitive, and as companies search  

for skilled applicants for “middle skill” jobs. The ability to group knowledge, skills and 

abilities in a way that can be assessed and credentialed and that builds from foundational 

to job-specific means that potential applicants gain skills that are transportable to multiple 

career paths. 

CEWD, with extensive input from education providers and employers, has created a 

framework for industry credentialing that includes both existing and new credentials.  

The goal is for these credentials to be a viable option for energy industry-

recognized, portable credentials required by all stakeholders—secondary and  

post-secondary education, government, the workforce system and employers.  

The Center will be piloting the framework in eight states in 2011 and 2012.

Credentialing is tied to the knowledge, skills and abilities—or competencies—for a given 

industry, from basic skills required in any position to those specific to certain occupations. 
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Basic Skills: Tiers 1-3  

For basic skills training, CEWD will be using the WorkKeys® 

System, developed by ACT, which assesses academic work 

readiness skills, specifically reading, locating information 

and mathematics, resulting in a National Career Readiness 

Certificate. In addition, there are other existing credentials 

that cover employability skills that will be recommended, 

depending on the audience.

ACT’s extensive body of research shows that the combination 

of essential and foundational career readiness skills addressed 

by the National Career Readiness Certificate (NCRC) are 

required for 77 percent of a recent sample of jobs profiled in 

the nation’s largest job profile database and in all of the U.S. 

Department of Labor Industry Competency Models.

CEWD worked with ACT to determine the appropriate level 

of NCRC for energy occupations and training programs. 

Individuals in the energy career pathways programs should 

demonstrate the foundational skills that would enable them 

to achieve success in energy industry-specific programs. 

The NCRC is used across all sectors of the economy and 

measures the following skills:
n Problem solving
n Critical thinking
n Reading and using written, work-related text
n Applying information from workplace documents to 

solve problems
n Applying mathematical reasoning to work-related 

problems
n Setting up and performing work-related 

mathematical calculations
n Locating, synthesizing and applying information that 

is presented graphically
n Comparing, summarizing and analyzing information 

presented in multiple, related graphics 
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Based on ACT’s occupational profiles for energy-industry 

job titles, CEWD determined that the Silver-level NCRC is 

appropriate for individuals entering training for lineworker, 

pipefitter (natural gas technician) and plant operator/ 

technician. The Gold-level NCRC is appropriate for 

individuals pursuing nuclear energy jobs.

For young adults ages 16-26, a customized 

assessment from SkillsUSA will result in an Energy 

Industry Employability Skills Certificate. This 

assessment combines their standard employability skills 

assessment with questions from the engineering and 

technology assessment. The assessments were created 

in partnership with industry, education and policy leaders 

to ensure that employers recognize the assessments, 

help instructors validate their programs and provide 

career-seekers with proof of what they can do. SkillsUSA 

assessments are 100 percent industry-driven and defined.

Industry-wide and Industry-specific Technical 

Competencies: Tiers 4-5

CEWD is developing a new credential—an Energy

Industry Fundamentals Certificate. This credential

is designed based on industry needs in an effort to 

standardize fundamental training that is portable from 

company to company. This credential maps to Tiers 4-5 

and will incorporate the following learning objectives:
n Demonstrate knowledge of the basic and 

emerging principles and concepts that impact 

the energy industry
n Apply compliance with procedures necessary to 

ensure a safe and healthy work environment
n Understand electric power generation
n Understand electric power transmission
n Understand electric power distribution
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n Understand natural gas transmission and 

distribution 
n Identify and describe careers and entry 

requirements

The curriculum for Industry Fundamentals is being 

developed in a modular format that can be adapted for 

use in both secondary and post-secondary programs by 

the Center for Occupational Research and Development 

(CORD) and produced in an online format by the University 

of Missouri. This credential is in the process of being 

accredited by ANSI through their Certificate Programs 

accreditation system and will be available for national use 

by January, 2012.

Occupation-specific Competencies: Tiers 6-8

The credentials recommended for 

Tiers 6-8 are certificates, college 

credit for apprenticeships and 

post-secondary degrees. These 

are existing programs that 

cover a variety of occupational 

areas, including lineworkers, 

pipefitters/pipelayers/welders, 

plant operators and technicians—the high-

priority technical positions needed in the 

energy industry. Upon reaching specific points 

in these programs, individuals will earn college-level 

certificates and degrees. 

CEWD has worked with IEEE and PES to develop a set of 

competencies (Tiers 6-8) for entry-level and experienced 

electrical/power engineers. Like the other job-specific 

competencies, these can be used by universities to ensure 

that the existing curriculum supports development of skills/

competencies required by the energy industry.
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Educational Pathways for Skilled Utility Technicians

CEWD has identified the most promising education pathways for skilled utility 

technicians. The pathways demonstrate the most effective structures for 

education in those positions, with initial evidence showing an increase in the pass 

rate on pre-employment testing, time to train, and retention in the position—all ways to 

reduce the employers’ cost and time to recruit and train new workers. 

The overall goal for all energy education pathways is to award college credit for 

education completed and align pathways to articulate programs from one education 

institution to another. Individuals in all of these skilled craft positions have the ability to 

grow into more advanced careers within the job ladder (i.e. from apprentice line worker 

to experienced line worker to senior level crew leader to supervisor) based on years in 

the job and educational experiences.

The new credentials defined in the Get Into Energy Career Pathways model will be 

tested and integrated into education pathways in 2011.

High School 
Diploma or GED

Earn NCRC and 
Employability 
Credentials

Earn Industry 
Fundamentals 

Credential

Boot Camp for 
College Credit

Apprenticeship 
for College Credit

Certificate 
Program / 

Associate Degree

Associate Degree 
from Approved 
Nuclear Uniform 

Curriculum 
Program

Lineworker
Natural Gas Technician 

- Welder

Utility technician Power 
Plant Operator

Gas Plant Operator 

Nuclear Technician
Nuclear Plant Operator

Model Education Pathways for Skilled Utility Technicians

Tuesday, April 19, 2011
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Lineworker Pathway

A lineworker bootcamp is a short-term program (most 

are 8-10 weeks) that includes basic information about the 

industry and the requirements for the position, a climbing 

certificate, a commercial driver’s license and a safety 

certificate. The bootcamp includes an on-the-job training 

experience to ensure that the student fully understands the 

job requirements.

The student is hired into an apprenticeship where 

they begin an extensive training period (in some 

cases up to 5 years) including classroom sessions 

with on-the-job reinforcement of the skills learned. 

All apprentices are paired with experienced line 

workers. Some of the items that are included in 

the apprenticeship training are cable splicing, 

installation of transformers and other pole top 

equipment, and stringing cable.

Natural Gas Technician Pathway

The boot camp for natural gas technicians will be 

between 10-12 weeks long. It will provide basic skill 

training in the fundamentals of gas, safety requirements 

when using natural gas, piping and valves installation and 

repair, safe excavation techniques and leak investigations. 

These items will provide the skills needed to work in the 

gas transmission and distribution department and cover the 

key competencies in Tiers 5-8. Individuals completing the 

boot camp will also receive Commercial Drivers License 

(CDL), OSHA safety certificate, CPR/First Aid certificate 

and an OSHA certificate for safe excavation.

Welding is a specialized skill for natural gas technicians. 

Not all natural gas technicians require this ability. 

Apprentice programs for these technicians can take up to 

3 years, with significant training on the properties of natural 

Strategy and Core Initiatives: Pillar 2 – Education
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gas, plastic pipe fusion, first response to gas leaks, and 

mark-outs of gas pipe and underground electric wires.

 

Utility Technician, Power Plant Operator and 

Generation Technician Pathways

These technicians are generally trained as part of a 

certificate program or two-year associate’s degree. There 

are many programs already in existence at local community 

colleges. (See the promising practices section below.) 

The training programs generally include courses on basic 

electricity—alternating and direct current, physics, print 

reading, 3 phase power theory, safety, overview of the 

energy industry, electrical system components, and 

general education courses such as mathematics, English 

and economics. There are also job-specific courses 

depending on the discipline the student wishes to follow.

Upon graduation and hiring, individuals in these positions 

would begin an apprentice program of varying duration. 

There they would be able to apply classroom training in 

on-the-job situations.  

Multiple Career Pathways

Educating students on foundation skills and then 

progressing to more job-specific skills provides 

potential energy employees with the education they 

will need to enter multiple career paths. Although the 

positions described here relate directly to those who will 

be hired by companies in the generation, transmission 

and distribution business, the foundation skills are the 

same for multiple industries, including manufacturing and 

construction. As the industry evolves and new technology 

is created, a workforce that has solid foundation skills will 

be able to adapt to the changing energy landscape.
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Promising Practices

In 2010, CEWD published the first list of promising 

practices in education for skilled utility technicians. 

Following are a few of the programs in each category.

High school
n In Missouri, AmerenUE launched a program 

at three local Career and Technical Education 

high schools for seniors interested in 

learning more about skilled craft positions 

at their power plants. The company also 

teaches students about practical job skills 

and professional behavior. The program offers 

students a clear path to immediate job openings 

and has resulted in hiring several participants.
n Energy Career Academies started with the 

first academy, the Gulf Power Academy in 

Pensacola, Florida, and have now spread from 

Florida to California with successful academies 

in both the skilled trades and engineering.

Pre-apprenticeship Bootcamps
n Lineworker bootcamps at various technical 

colleges in Georgia provide students with 

experience in pole climbing, basic line stringing 

and cable splicing, safe work practices and use 

of hand tools. They also offer certificates in First 

Aid and Safety and prepare the students to take 

the exam for the Commercial Drivers License. 

The programs are supported by the electric 

utilities in the state including Georgia Power, 

municipals and co-ops.

“They were so excited 
about being involved. 
They were 100 percent 
behind it. AmerenUE 
provided skilled 
craft employees to 
tutor students in 
the program, helped 
prepare them for 
the required pre-
employment tests, and 
on a monthly basis 
demonstrated their 
trades so the students 
could see how the skills 
they learn in school are 
applied on the job.” 
—Chris Marchioro, 
Ameren’s Manager of 
HR Business Services
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n A six-week lineworker pre-apprenticeship 

program at St. Louis Community College in 

partnership with Ameren offers 30 students 

the opportunity to learn basic electricity, how 

to climb poles and install pole top equipment, 

safe work procedures and other courses to 

train them in line construction. Ameren offers 

scholarships to the students to cover tuition and 

books.
n At the line construction boot camp at Spokane 

Community College, in partnership with Avista, 

participants learn the skills and knowledge 

required of a line crew helper. They learn 

to set and climb poles, install crossarms, 

hardware, line, and transformers, along 

with learning how to use various tools 

and equipment of the trade through 

actual field experience. Classroom 

training covers safety, electrical theory, 

transformers, switching, and the 

importance of attitude and teamwork to 

succeed in today’s work environment. 

The program is one quarter long.

Union Training Programs
n International Brotherhood of Electrical 

Workers (IBEW) and the National Joint 

Apprenticeship & Training Committee (NJATC) 

offer apprenticeship programs for outside 

lineworkers with the opportunity to achieve a 

cable splicing certification. Graduates of the 

outside line program can receive 25 college 

credits for their training. They also offer 

opportunities for journeymen employees to 

upgrade their skills for continuing education 

units (CEU’s).
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n Utility Workers Union of America (UWUA) has 

apprentice programs in place with four community 

college partners in Iowa and Michigan. These 

programs offer skill upgrades in areas such as 

electrical control systems, programmable logic 

controls, mechanical print reading and electrical 

safety. The programs are supported through the 

UWUA Training Trust Fund.

Certificate Programs
n The Electrical & Power Systems certificate at 

College of San Mateo, in partnership with PG&E 

PowerPathway™, provides training for generation, 

mechanical and electrical technicians in areas 

such as motor controls, industrial instrument systems 

and sensor troubleshooting.
n The welding program at LA Trade 

and Tech, in partnership with Southern 

California Edison, trains students to 

have the necessary skills for all position 

welding on plate. This 48-credit 

program prepares the student for 

fabrication work, construction work, 

job shops and other entry- to mid-level 

related jobs.
n The Electrical Utility worker 

certificate at Delta Community 

College, in partnership with Consumers 

Energy, orients students to the basic 

requirements of electrical utility/lineworker careers. 

The program allows the students to demonstrate the 

ability to function at required heights; demonstrate 

the physical stamina required to perform line work; 

demonstrate the proper hand eye coordination 

required to perform line work; and demonstrate the 

ability to perform work methodically and with control. 
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Associate Degree Programs
n The Energy Technical Specialist 

associate degree program at Minnesota 

West Community and Technical College, in 

partnership with Xcel Energy, conveys the skills 

and knowledge necessary to be successful 

in the traditional and renewable energy fields. 

The degree will prepare students for work as 

technicians in the following industries: coal-

fired electric power generation, natural gas 

distribution, ethanol production, biodiesel 

production, wind turbine maintenance and 

solar energy.
n The utility technician program available 

at multiple campuses in New Jersey, in 

partnership with PSEG, provides basic 

training on electricity (AC/DC fundamentals), 

the fundamentals of natural gas, an overview 

of the energy industry (including the role 

of regulators and unions), and offers 

the students an opportunity to choose 

a specific career opportunity (including 

engineering technician, substation mechanic, 

relay technician and power plant technician). 

The program offers a combination of classroom 

training and summer internships in their field of 

choice.
n The Electric Utility Technology (EUT) degree 

program at Chandler/Gilbert Community 

College, in partnership with APS, leads to a 

technical certificate or A.A.S. Degree. The 

EUT program provides students with basic 

preparation in overhead and underground 

construction and maintenance procedures. 

Focusing on a basic program of performance-

based objectives and field experiences, the 
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program provides successful students with 

skills and knowledge needed in this rapidly 

growing field. The program is designed to 

produce a highly skilled, well-informed entry-

level (Apprentice) Lineworker who is familiar 

with the use of tools, materials and equipment 

of the trade. The areas of personal safety and 

occupational safety are stressed as integral 

parts of each area of the craft.
n The Power Technician program at 

the Michigan Institute of Aviation and 

Technology, in partnership with DTE, 

provides the building blocks for basic 

technical knowledge, terminology, 

equipment, tools, safety procedures 

and professionalism needed in the 

power industry.
n The Energy Technology associate’s 

degree program at Centralia College, 

in partnership with BPA and Portland 

General, offers coursework in 

traditional sources of power generation 

as well as renewable energy and energy 

efficiency. The program prepares students 

for entry-level positions such as power plant 

assistant control operator, technician and other 

high voltage apprenticeships.
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Strategy and Core Initiatives: Pillar 2 – Education

Online Programs
n The Energy Providers Coalition for Education 

(EPCE) is a group of industry representatives 

that develops, sponsors and promotes industry-

driven, standardized, quality online learning 

programs to meet the workforce needs of the 

energy industry.

• Certificate in Electric Power 

Technology: This certificate program 

offered by Bismarck State College 

provides the basics of electric power 

generation, transmission and distribution.

• Associate in Applied Science in 

Electric Power Technology: This 

online AAS degree program, provided by 

Bismarck State College, provides students 

with a foundation in electrical systems, 

transformers, electric components, plus a 

foundation in English and Math. 

• The Midwest ENERGY Association (MEA) 

serves the people that bring electricity and 

natural gas to American homes and businesses. 

MEA members collaborated to develop 

EnergyU, the world’s premier online training 

and testing system for the gas and electric utility 

distribution industry. MEA’s not-for-profit fee 

structure delivers to members and subscribers 

the best possible training at the lowest possible 

cost in the areas of natural gas, liquids, OSHA, 

electric and leadership training. 

For additional information on available education programs, 

see the Promising Practices report on the CEWD  

website (www.cewd.org) or visit the Get Into Energy 

website (www.getintoenergy.com).



Objective: Balance the supply and 
demand for a qualified and diverse 
energy workforce.

n Value to Students: 
 • Jobs available on completion 

  of education

n Value to Educators: 
 • Programs meet industry 

demand
 • Sustainable programs
 • Industry support

n Value to Employers: 
 • Data to evaluate 

  program effectiveness
 • Right number of students  

  at right time

Section II: Strategy and Core Initiatives
CEWD Four Strategic Pillars

Workforce 
Planning In This Section:

n Business Strategy

n Workforce Analysis

n Key Findings of the 2007–2009 Energy 
    Workforce Surveys
 • Aging Workforce
 • Skill Gaps
 • Impact of Future Technologies

n Workforce Evaluation and Metrics
 • Key Performance Indicators (KPIs)
 • Critical Success Factors (CSFs)
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Business Strategy

Workforce planning begins with the company business strategy and continues 

to a set of key workforce strategies, including strategies for workforce development. 

These strategies will guide the creation of a workforce that is the right size and has the 

skills and competencies to keep the business strong and competitive.

At the national level, workforce planning becomes more complex, as the business 

strategies for an entire industry need to be considered. For the Electric and Natural 

Gas industry, that means strategies for companies that are regulated differently, have 

an employee base that can vary from just a few hundred for small cooperatives or 

municipalities to large multi-state companies that have tens of thousands of employees, 

and have different standards for hiring new employees.

To better assess the scope of the problem facing the industry, CEWD began by 

focusing on the industry-wide issue of an aging workforce, then assessed the  

workforce implications of replacing those employees and finally the impact on  

emerging technologies.  
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Workforce Analysis

There are approximately 535,000 employees in the Electric and Natural Gas 

Utility workforce. Although relatively small compared to other industries such as 

manufacturing, construction or health care, the employees in the utility industry play 

a critical role in economic development and the viability of all other industries.  

The generation workforce mirrors the nation’s fuel source mix (see charts, right) with 

the largest number of generation employees in Coal (26%), followed by Natural Gas 

(21%) and Nuclear (11%). In fact, it bears noting that renewable energy from wind 

and solar—while certainly a growing sector of the industry—still makes up less than 

five percent of the energy mix in this country. In renewable fuels, Hydro includes 

7% of the employees with all other types of renewables at 2%. In the 2009 CEWD 

survey, no respondents reported employees in biofuels and ethanol, and almost no 

positions were noted for solar generation.

The largest percentage of employees falls into the category of Transmission 

and Distribution (33%)—those employees who are responsible for designing, 

constructing and maintaining the energy grid. 
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Almost one-third of all jobs in electric and natural  

gas utilities fall into just four key job categories:
n Lineworkers
n Plant / Field Operators
n Pipefitters / Pipelayers / Welders
n Technicians for all fuel types

These jobs have been designated as the most critical to 

future energy workforce development because they include 

skills and training that are unique to the utility industry and 

they take the longest to train. (See Education section of 

this report.) 

There are approximately 32,000 engineers in 

the utility industry that include all disciplines, 

with Nuclear Engineers and Electrical / Power 

Engineers considered critical.

CEWD surveys only include direct hires by utilities, 

so these figures do not include workforce estimates 

for contractors, construction or manufacturing 

that will be needed to build, retrofit or maintain the 

energy infrastructure. The National Commission  

on Energy Policy produced a report in 2009,  

Task Force on America’s Future Energy Jobs,  

that provides an in-depth analysis of all industry jobs  

in energy. The CEWD data is included in that report.

State of the Energy Workforce Strategy and Core Initiatives: Pillar 3 – Workforce Planning
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Key Findings of the 2007–2009 Energy 
Workforce Surveys

Aging Workforce

Starting in 2007, CEWD began conducting energy 

workforce surveys, identifying where gaps already  

existed and where they could potentially grow larger. 

2007 Energy Workforce Survey

This first survey revealed that 40 percent to 60 percent 

of utilities’ skilled workers and engineers could retire by 

2012. The 2007 report further concluded that growing 

demands for electricity would lead to an even greater 

demand for skilled workers in the years ahead, as 

companies made major investments in new power plants, 

energy efficiency and the infrastructure systems used to 

deliver electricity where it’s needed.

2008 Energy Workforce Survey

As the U.S. economy weakened dramatically in the 

years that followed, many workers delayed retirement 

and utilities found themselves able to make fewer capital 

investments than originally planned. The 2008 survey 

therefore included projections that assumed a five-year 

delay in retirements. But even with that assumption, it 

found, the industry would still need to hire substantial 

numbers of skilled workers to bridge the gap. 

2009 Energy Workforce Survey

Despite this need, the 2009 survey revealed that hiring, 

which had been increasing, inevitably slowed as the 

economy continued to struggle through 2009. 
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The 2009 CEWD Gaps in 
the Energy Workforce 
Pipeline Survey predicts 
that by 2015, 46 percent 
of the existing skilled 
technician workforce 
and 51 percent of the 
engineering workforce
may need to be replaced 
due to potential 
retirement or attrition.
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The 2009 CEWD Gaps in the Energy Workforce 

Pipeline Survey predicts that by 2015, 46 percent  

of the existing skilled technician workforce and  

51 percent of the engineering workforce may 

need to be replaced due to potential retirement 

or attrition (See chart). This is an increase over 

previous forecasts, reflecting retirements by 

those who have delayed leaving, in addition 

to employees who will reach the critical age 

category in the coming five years.

The Nuclear Energy Institute conducts surveys 

of the nuclear industry to determine the needs 

of that sector. NEI’s 2009 Nuclear Workforce 

Survey indicated that 38 percent or 21,600 current nuclear utility 

employees will be eligible to retire within five years (2009 to 

2014). In addition, the industry continues to experience non-

retirement attrition, which over the same five year period may 

require replacement of an additional 10 percent of the nuclear 

utility workforce, or 6,000 workers.

The delays in retirement have bought the industry both a 

short-term reprieve as well as an opportunity to strengthen 

collaborations with education and government and more fully 

develop the training and recruiting programs needed to fill the 

skilled worker gap that has already begun to emerge. 

Skill Gaps

The 2009 survey took the next step and began to examine 

trends in training since workforce gaps had been identified. 

The survey also focused on where “skills gaps” occur—that is, 

where candidates fall short in terms of skills needed to qualify for 

the jobs companies are trying to fill. These data should further 

assist utilities in identifying those education programs that best 

meet the needs of the industry in preparing students with the 

competencies they will need to be successful in energy careers. 
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JOB CATEGORY PERCENTAGE OF  
POTENTIAL ATTRITION 

& RETIREMENT

ESTIMATED NUMBER 
OF REPLACEMENTS

Technicians 50.7 27,800

Non-Nuclear 
Plant Operators

49.2 12,300

Pipefitters/ 
Pipelayers

46.1 8,900

Lineworkers 42.1 30,800

Engineers 51.1 16,400

Potential Replacements 2009–2015
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Surveyed companies reported difficulties in finding 

qualified applicants to fill all of the skilled craft 

positions. Overall, utilities reported that between 30-

50 percent of applicants (those that met the minimum 

requirements for a position) were not able to pass the 

pre-employment tests. Companies report that the single 

biggest factor seems to be the ability to perform basic 

math calculations. Additional applicants fall out of the 

process with background and drug screening. 

On average, companies needed to interview 30 

applicants for every hire. Lineworkers appeared to be 

the most difficult to find, with an average of 50 applicants 

interviewed for every successful hire. Those companies 

that work with secondary and post-secondary institutions 

to develop programs tailored to the industry, such as 

energy career academies at the high school level, 

“bootcamps” prior to apprenticeships, and community 

college programs aligned to the specific skill requirements 

report significant increases in the pass rate for pre-

employment tests.

Utilities have also been particularly challenged in filling 

engineering jobs with appropriately skilled applicants. 

To make up the shortfall, many have been willing to hire 

engineers who lacked electrical engineering degrees 

or who did not have a focus on Power Engineering. In 

those cases, they’ve bridged the skills gap by providing 

company-sponsored training to new hires. In the future, the 

companies report that they will begin requiring an electrical 

engineering degree, or relevant coursework, for electrical 

engineer positions. 
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Utilities have been 
particularly challenged 
in filling engineering jobs 
with appropriately skilled 
applicants... In the future, 
the companies report that 
they will begin requiring 
an electrical engineering 
degree, or relevant 
coursework, for electrical 
engineer positions.
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Impact of Future Technologies

There has been much written about the addition of new 

jobs for renewable energy, energy efficiency and the 

Smart Grid. As noted above, there are relatively few 

dedicated positions in the utility industry for renewable 

generation. Survey respondents reported having positions 

focused on Smart Grid with most of those in management 

and engineering. The job titles listed included traditional 

titles such as Distribution Engineer or Project Manager, 

indicating that these are not likely to be unique positions 

but additional responsibilities for existing positions. 

By far, the largest number of emerging technology 

positions was in energy efficiency. This is not surprising, 

since most utilities have had energy efficiency or demand-

side management programs in effect for decades. Again, 

many of the positions were in management, but this job 

category also showed multiple positions such as analyst, 

coordinators or consultants. 

Because not everyone reported having dedicated 

positions in these emerging areas, it is difficult to 

extrapolate the number of future jobs. What can be 

learned from the results is that most of the positions 

are not discrete new jobs but rather existing positions 

with additional or new skills. In addition, since most of 

the positions named are consulting, engineer, analyst or 

management positions, it is likely that the positions will 

require a four-year or advanced degree.

State of the Energy Workforce Strategy and Core Initiatives: Pillar 3 – Workforce Planning
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The basic skills required to perform work in green jobs are 

the same or very similar as those needed in traditional jobs; 

they are not dependent on the fuel type. These skills comprise 

the bottom four levels of the CEWD Energy Competency 

Model for Generation, Transmission and Distribution. With 

a focus on clean energy technologies and increasing 

energy efficiency, the new jobs that are created are very 

similar to the traditional energy jobs. In fact, many of the 

“traditional” energy jobs are now classified as “green,” 

including lineworkers, many technician positions, and 

jobs in the Nuclear and Hydro sectors. As the national 

emphasis continues to shift to a clean energy economy 

with a diversity of fuels, the skills of both new and existing 

employees are upgraded to include the new technologies.

The skills and competencies defined in the competency model 

are the skills that will continue to be needed for the design, 

implementation and maintenance of the Smart Grid network. 

Training will be required as new technologies are introduced, 

but the existing competencies will not change. For example, 

Information Technology is a competency in Tier 2 of the 

model, but will take on additional importance with Smart Grid 

technologies. Upgrading of Information Technology skills, 

particularly with engineer positions, will be critical. 

The introduction of new technology does not always 

require new skills, but may require training on new 

equipment. The use of current two-way communications, such 

as SCADA, has prepared the substation, relay and distribution 

network operators with the skills to manage data, troubleshoot 

problems and initiate corrective actions where necessary. 

Managing the data required to operate and maintain the Smart 

Grid system will also require data analytic and modeling ability. 

As the Smart Grid technology evolves, those employees will 

need to upgrade their knowledge for the new equipment and  

system requirements.
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With a focus on clean 
energy technologies and
increasing energy 
efficiency, the new jobs 
that are created
are very similar to the 
traditional energy jobs.
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Workforce Evaluation and Metrics

How do you know if your workforce development 

efforts are successful? A simple question, but hard to 

answer. Evaluation and metrics are a critical link in any 

planning process. The evaluation process developed by 

CEWD can be used as a framework for measuring any 

workforce strategy, but the Key Performance Indicators 

and Critical Success Factors are specifically created 

to measure what matters most in the creation of career 

pathways in energy. 

In 2009 CEWD worked with industry subject matter 

experts to create a Workforce Evaluation and Metrics 

process for their member companies. The process 

defines two types of metrics:

Key Performance Indicators (KPIs) are quantifiable 

measurements that reflect progress toward defined goals.  

Critical Success Factors (CSFs) assess actions that 

need to be in place to achieve strategies.

For example, a Key Performance Indicator for workforce 

development is the number of hires compared to planned 

hires, but a Critical Success Factor would be the existence 

of focused career awareness programs. In other words,  

the existence of career awareness programs in and of  

itself may not indicate progress towards the goal of 

qualified hires. But the absence of career awareness 

programs makes it harder to achieve the goal, so it 

becomes a factor for success in achieving the goal. As 

another example, attrition or turnover is a Key Performance 

Indicator, but strong HR practices are considered a Critical 

Success Factor .
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The metrics have been designed to measure the 

success of specific workforce development strategies. 

The workforce development strategies identified for this 

process are:

Objective: Develop a sufficient supply of qualified, 

diverse applicants 

Strategies:
n Balance supply and demand for the energy 

workforce in key job categories at the national, 

state and local level
n Increase awareness of opportunities for 

education and employment among students, 

parents, educators and government 
n Close the skill gaps between secondary and 

post-secondary graduates and job requirements 

for current and future jobs
n Maintain an appropriate number of successful 

training and education programs with curriculum 

to support energy pathways
n Align hiring practices to pipeline training / 

educational programs
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The Get Into Energy Career Pathways Model defines  

three key stakeholders in achieving this objective: 

Industry, Education and Students / Potential 

applicants. The stakeholders each represent a unique 

perspective in achieving workforce development strategies. 

Each has an individual role in making a qualified, diverse 

workforce a reality. The KPIs and CSFs for each of the 

stakeholder groups are identified below. 
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Industry Education /  
Training

Potential  
Applicants

KPIs Planned and actual 
entry-level hires 

Planned and actual 
experienced hires 

Attrition by tenure –
retirement and other 

Number of students 
enrolled in pipeline 
programs

Number of students 
completing pipeline 
programs

Percentage passing 
each stage of 
screening

CSFs Total number of 
employees over 
time

Average age of 
existing workforce 
over time

Average length of 
tenure over time

Total openings / 
demand

Strength of HR 
Practices

Types of Pipeline 
training programs

Number of 
apprentices by year 
of program 

Length of 
apprenticeship 
programs

Career awareness 
activities 

Number of 
candidates 
screened

Pre employment 
test pass rate by 
source of hires 
(EEI, WorkKeys, 
other)
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The metrics are designed to be a high-level scorecard 

to determine the success of workforce development 

strategies and to diagnose areas for improvement. The data 

gathered can be combined with other industry data already 

being collected to provide a comprehensive graphic picture 

of where companies find skilled workers, where employees 

are getting their skills, how potential employees learn about 

the skills needed to work in the energy industries, the 

current and future demand for employees, and the 

effective training and human resource policies and 

practices that help companies maintain and retain 

a high-quality workforce. 

Although the metrics have been specifically 

designed for skilled workers, they can also be 

used for Engineers or other positions requiring a 

bachelor’s degree. The CSFs on apprenticeships 

would not apply, but can be substituted with data 

on-the-job training and experience.

Additional information on economic development in 

your state or community will be beneficial to understanding 

the economic environment. Data on unemployment, 

dropout rate, number of high school graduates and more 

will provide support for an environmental scan of the 

workforce development picture in your region.

By knowing what effect your workforce development 

investments have, a company can make more 

informed decisions about those investments.

CEWD is currently developing a web-based tool for 

members that will be used to create a dashboard and 

provide data on national, state or company progress.
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Objective: Organize the energy 
industry workforce development  
efforts to maximize the effectiveness  
of national, state and individual 
company initiatives.

n Value to Students: 
 • Programs and curriculum built  

   on industry requirements
 • Support from industry

n Value to Educators: 
 • Programs meet industry demand
 • Sustainable programs
 • Industry support

n Value to Employers: 
 • Data to evaluate 

  program effectiveness
 • Right number of students  

  at right time

Section II: Strategy and Core Initiatives
CEWD Four Strategic Pillars

Structure  
and Support In This Section:

n State Energy Workforce Consortia
• CEWD has supported the development of 28 

state energy consortia, including five that are 
currently in the planning stage.

• Each consortium develops a state-focused plan 
that addresses the needs of its utilities and 
energy workforce.

• CEWD leads a national support structure 
that includes sharing of information and best 
practices, as well as gathering consortia at 
the annual State Energy Workforce Consortia 
National Forum.

• State energy consortia have been successful in 
identifying gaps in training, making an impact 
on state workforce policy and winning federal 
grants for education and training.
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State Energy Workforce Consortia

Because the need for a skilled energy workforce impacts multiple stakeholders in each 

state, CEWD has encouraged and supported its members in the development of State 

Energy Workforce Consortia. The consortia bring together those in the energy industry, 

education, government workforce investment boards, unions and others.

The first consortium was the Florida Energy Workforce Consortium (FEWC), which was 

formed with the support of CEWD in April 2006 to address specific concerns that came 

out of the hurricane restoration efforts. The FEWC was used as a model at the August 

2007 Energy Summit that was held at the Southern Governors’ Association meeting 

in Biloxi, Mississippi. At that meeting, 16 southern states met to discuss issues and 

solutions to building an energy workforce pipeline for utilities and industrial construction.

There are currently 28 state energy consortia, including five in the planning stage (North 

and South Carolina have a combined consortium). The consortia work together to 

create career pathways that prepare the next generation of skilled workers for critical 

and often hard-to-fill energy jobs in their state. 
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The purpose of the consortia is to “Grow Your Own” energy 

workforce based on the needs of the utilities in the state. 

Consortia develop a state-focused plan that considers the 

State Energy Plan, current and future energy workforce 

needs and future construction plans. 

The structure varies, but follows a common path: 

Common subcommittees are Awareness and Outreach, 

Policy and Education, Untapped Labor Sources and 

Funding. Subcommittees are frequently led by leaders 

in education or workforce. There is a national support 

structure for consortia led by CEWD, including conference 

calls with all the consortia leads to share information, best 

practices and issues and an annual meeting of all consortia 

leads: the State Energy Workforce Consortia National 

Forum. CEWD also provides assistance on the start-up of 

the consortia and has a community of practice website with 

tools and information shared between consortia.

Energy consortia across the U.S. have been successful 

using this model—they are taking the lead and driving the 

initiative to create the needed energy workforce. They 

work together to identify gaps in training and education and 

partner to develop programs so duplication and costs are 

minimized. They are also having an impact on state levels of 

policy in workforce and education.
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State energy consortia have been successful in applying 

for and winning federal grants for education and training; 

expanding career awareness programs for students (such 

as SkillsUSA, FIRST Robotics and JAG); developing 

standard statewide curriculum and certificate programs 

that can be used as stackable credentials; and developing 

marketing tools, such as websites linked to CEWD’s GIE 

branded site, that increase access to information about 

available energy industry jobs for potential applicants.

Consortia in eight states are currently working with 

CEWD to implement a $1.3 million grant from the Bill 

and Melinda Gates Foundation that will support pilot 

programs linking low-income young adults to the training 

and credentialing they need for careers in the energy field.
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In This Section:

n Nuclear Uniform Curriculum Project
• The NEI Work Force Working Group developed the 

NUCP initiative to ensure that the industry has the 
right people, in the right places, at the right times for 
the operating fleet.

• The ultimate goals of the NUCP are to reduce the 
initial training utilities must provide to new hires, 
reduce the amount of time before new hires can 
work independently and provide a healthy pipeline of 
workers to the industry.

• The steps to implementing the NUCP include 
determining supply versus demand for critical 
positions, developing an industry-recognized 
standard curriculum and working as an industry to 
develop and maintain educational partnerships.

n IEEE – Power and Energy Society Engineering Initiatives
• The IEEE Power and Energy Society (PES) launched 

the Power and Energy Engineering Workforce 
Collaborative (PWC) in 2007 to tackle the shortage of 
qualified engineers.

• To help entice high school and undergraduate 
students, the PES Governing Board established a $1 
million scholarship, which will be followed by a two-
year fundraising campaign to increase that amount to 
$10 million.

• CEWD has worked with IEEE and PES to develop a 
set of competencies for entry-level and experienced 
electrical/power engineers.

Section III: Other Workforce 
 Development Efforts
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Nuclear Uniform Curriculum Program

The nuclear energy industry has been surveying its 

members longer than other utilities regarding workforce 

development needs. Non-licensed operators, maintenance 

personnel, chemistry technicians and radiation protection 

technicians are four of the five critical work force areas 

for the nuclear power industry. Historically, the industry’s 

pipelines for these critical areas include the U.S. Navy and 

local high school graduates. The U.S. Navy does not have 

enough individuals exiting the service to fill the industry’s 

pipeline and many current high school graduates do not 

have the basic knowledge or skills to be successful in the 

industry’s initial training programs. A new pipeline needs to 

be developed to ensure qualified individuals are available to 

meet industry workforce needs.

The NEI Work Force Working Group developed an 

initiative called the Nuclear Uniform Curriculum 

Program (NUCP) to ensure that the industry has the 

right people, in the right places, at the right times for 

the operating fleet. The curriculum aligns with established 

standards for accredited utility training programs so 

that all graduates have the same basic knowledge and 

the necessary skills to achieve success as power plant 

workers. The ultimate goals of the NUCP are to: 

n Help educators produce higher-quality 

entry-level workers 

n Align education to the industry’s initial 

training programs

n Provide a healthy pipeline of workers to 

the industry

State of the Energy Workforce Other Workforce Development Efforts

The ultimate goals 
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State of the Energy Workforce Other Workforce Development Efforts

A three-step approach was piloted in 2008 to implement the NUCP.  

These steps included: 

1. Determining supply versus demand for critical positions.

2. Developing an industry-recognized standard curriculum that 

could be implemented with two-year educational partners.

3. Working as an industry to develop and maintain an 

appropriate number of educational partnerships.

Step 1

In the first phase of the NUCP project, the industry worked together 

to assess the status of associate degree education programs, to 

inventory what curricula were being offered and to determine the 

supply and demand needs for the four critical work force areas. 

To accomplish this task, questions were added to the NEI Pipeline 

Survey to collect forecasted demand data on the critical pipelines. 

Step 2

During the second phase of the project, the industry worked 

with the community colleges to define the curriculum and 

program requirements for maintenance, non-licensed operator, 

chemistry technicians and radiation protection technicians. Based 

on the INPO ACADs, a single Uniform Curriculum Guide for 

Nuclear Power Plant Technician, Maintenance and Nonlicensed 

Operations personnel Associate Degree Programs (ACAD 08-

006) was written to list the discipline-specific requirements of 

each concentration. This document is being used by the industry 

with partnered two-year colleges. 

Step 3

The third phase of the NUCP was to pilot the strategic 

implementation of new programs and transition existing programs 

to the new curriculum. A fall 2008 pilot effort was initiated and 

seven consortia, comprising community colleges with their 

industry partners, participated. The pilot effort was designed to 

provide significant insights to other programs on best practices for 

partnerships. These best practices were documented in NEI 09-04, 
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Nuclear Uniform Curriculum Toolkit.  

After the pilot, the program was rolled-out to the rest of the industry. 

The strategic rollout has had two primary challenges; managing 

adherence to the NUCP process and developing an industry strategy  

for certifying graduates and ensuring the transferability of graduates 

between companies.

To address these challenges, additional communications have been 

provided to the partnerships on how to adhere to the NUCP process 

and in 2009, a NUCP Ad-Hoc committee was formed to develop a 

certification process.  

The goals of a certification process are to: 

1.  Provide students with a portable certificate that will allow them 

to be hired by a utility that was not the primary partner to their 

education institution. 

2. Allow training managers to more easily take credit  

for the education new hires receive when beginning an initial 

training program and therefore allow utilities to reduce the 

amount of time new hires are in initial training. 

The certification process outlines the steps the partnered utility 

must follow to allow the local branch of the National Academy 

of Nuclear Training to issue certificates to the graduates of the 

nuclear technology programs. Each partnership must have a 

formal Agreement of Understanding (AOU) which outlines how 

the partnering utility will oversee the educational partner and 

the partnership must submit a GAP analysis which outlines the 

educational institution’s plan to cover all of the required learning 

objectives in ACAD 08-006.

Currently, there are 36 NUCP partnerships. All partnerships have 

submitted their GAP Analyses and 13 partnerships have submitted 

their AOUs. In June of 2010, two partnerships issued certificates 

to graduates. These certificates were the first industry-recognized 

energy certifications in the United States.

State of the Energy Workforce Other Workforce Development Efforts
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IEEE PES Engineering Initiatives

One job category in particular that is facing major attrition in 

the coming years is power engineers. These are expected 

to be in short supply in several countries, including the 

United Kingdom and Canada as well as the United States, 

where the anticipated shortage is expected to be most 

severe and where universities have already struggled to 

replace retiring power engineering faculty. Industry surveys 

indicate up to half of American power engineers will retire 

within the next five years, just as this country is working to 

update and strengthen its grid.

A 2009 CEWD workforce survey found that while up to 

10,000 engineers could retire by 2015, when you add in 

those who leave their jobs for other reasons, the industry 

could be looking at replacing as many as 16,400 workers. 

That doesn’t even take into account those needed in 

other sectors of the economy, such as aerospace, 

manufacturing, energy service companies, research  

and education. 

The CEWD survey also found that utilities had been 

filling engineering jobs with applicants lacking electrical 

engineering degrees and then sponsoring remedial training 

for them, in order to overcome a shortage of qualified 

applicants. More than one-fifth of applicants lacked the 

appropriate education or experience for the job. However, 

in the future, these companies reported, they would require 

electrical engineering degrees or appropriate coursework 

for these positions.

State of the Energy Workforce Other Workforce Development Efforts
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The IEEE PES Scholarship 
Plus Initiative was developed 
to increase the supply of well-
qualified entry-level engineers to 
the power and energy industry. 
It is a competitive, multi-year 
scholarship program with a 
required career experience 
(internship, co-op, etc) available 
to U.S. undergraduate college 
students. It is designed to attract 
the brightest minds and connect 
them with the power industry 
early in their studies so they can 
immediately contribute once  
they graduate. 

Visit www.ee-scholarship.org 
to learn more details.

The IEEE (Institute of Electrical and Electronics 

Engineers) Power and Energy Society (PES) began 

tackling this problem in 2007, by launching the  

Power and Energy Engineering Workforce 

Collaborative (PWC), composed of PES members, 

university administrators, industry executives and 

government officials.

In 2009, the PWC published a report, Preparing the U.S. 

Foundation for Future Electric Energy Systems: A Strong 

Power and Energy Engineering Workforce, outlining 

the challenges facing the industry as well as potential 

solutions, such as doubling the number of undergraduate 

and graduate students going into power engineering and 

increasing the number of faculty members to teach them. 

In the summer of 2010, the PES Governing Board 

established a $1 million IEEE Power & Energy 

Society Scholarship Fund to entice high school and 

undergraduate students to study this field. This seed 

money will be followed by a two-year fundraising campaign 

to increase that amount to $10 million. The PWC also 

holds student job fairs and has developed a career service 

website (www.pes-careers.org) where students can get 

advice on how to pursue a career in power engineering. 

And, the group recommends creating 2,000 internships 

and related job opportunities for electrical engineering 

students to give them a taste of what it’s like to work  

in this field.

In addition, IEEE-USA, along with PES, last year developed 

recommendations for Congress for how $100 million of the 

American Recovery and Reinvestment Act (the so-called 

Stimulus Bill) could be used to train workers needed for the 

Smart Grid.
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In This Section:

n What progress has been made in recent years?

n What have we identified as the most effective 
     workforce development initiatives?

n How do we move forward?

Section IV: Conclusion and 
 Recommendations
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State of the Energy Workforce Resources

Moving Forward

Energy companies have made significant strides in 

addressing the skilled worker gap by collaborating 

on workforce development initiatives to create a 

new energy workforce pipeline.  

In the past 5 years, much of the effort has been 

spent on building an understanding of industry 

needs, evaluating national, state and local 

programs and methodologies; implementing local 

and regional solutions; and creating the structure 

and support to meet the needs of students, 

educators and the industry. 

We know that the most effective workforce development 

initiatives are:

n Collaborations between educations, industry 

and community, like the State Energy  

Workforce Consortia

n Focused on real jobs and current demand

n Focused on career paths for entry-level employees 

that lead to future advancement

n Align education from pre-K through age 20+

n Link college credit and work experience 

As we move forward, we must focus on how to 

make the most of what we’ve learned and apply our 

resources and our energy to those areas where we 

can produce the biggest impact. 

Workforce development frameworks like the Get Into 

Energy Career Pathways Model and the Nuclear  

Uniform Curriculum Program will define the work of  

the industry going forward. The challenge will be  

to implement and evaluate.



In This Section:
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Resources

CEWD Members

n AGL Resources
n ALLETE
n Alliant Energy
n Ameren
n American Electric Power Company 
n American Gas Association
n AREVA 
n Arizona Public Service (APS)
n Avista Utilities
n Bandera Electric Cooperative
n Black Hills Corporation
n Bonneville Power Administration
n Central Iowa Power Cooperative
n Citizens Energy Group
n Cleveland Public Power
n Coast Electric Power Association
n Colorado Springs Utilities
n Constellation Energy
n Consumers Energy
n Dominion
n DPL, Inc.
n DTE Energy
n Duke Energy
n Edison Electric Institute
n Electric Cities of Georgia
n Entergy Corp 
n Equitable Gas
n Exelon Corporation
n GenOn Energy
n Idaho Power Company
n Indiana Statewide Association of 
 Rural Electric Cooperatives
n Indianapolis Power & Light
n Integrys Energy Group
n JEA
n Kansas City Power & Light
n Knoxville Utilities Board
n Lakeland Electric & Water Utility
n Luminant
n Midwest Energy Association

n National Rural Electric 
 Cooperative Association
n New Jersey Resources Corporation
n NextEra Energy, Inc.
n North Carolina Electric Membership Corp.
n Northeast Association of Electric 
 Cooperatives (NEAEC)
n Northeast Utilities
n Northern Indiana Public Service Co.
n Nuclear Energy Institute
n NV Energy
n OGE Energy
n The Oglethorpe Family of Companies
n Owen Electric Cooperative
n Pacific Gas & Electric Corp.
n Pepco Holdings, Inc.
n Piedmont Natural Gas Co
n PJM Interconnections, LLC
n PNM Resources
n Portland General Electric
n PPL Corporation
n Progress Energy
n Public Service Enterprise Group
n Salt River Project
n South Jersey Industries
n South Texas Proj. Nuclear Operating Co.
n Southern California Edison Company 
n Southern Company
n Tennessee Valley Authority
n UGI Utilities Incorporated
n UniSource Energy Corporation
n United Illuminating
n Vectren Corporation
n Virginia, Maryland & Delaware Association 
 of Electric Cooperatives
n Washington Gas Light
n Wyoming Statewide Association of 
 Electric Cooperatives
n Xcel Energy
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Resources

CEWD Partnerships/Alliances

n ACT, Inc.
n American Association of Community 
 Colleges (AACC)
n American Council on Education (ACE) 
 Division for Lifelong Learning
n American National Standards Institute 
 (ANSI)
n Army Reserves
n Association for Career & Technical 
 Education (ACTE)
n Associated General Contractors (AGC)
n Bill and Melinda Gates Foundation
n Bipartisan Policy Center
n CLASP
n Construction Users Roundtable (CURT)
n Corporate Voices
n The Corps Network
n Council on Adult and Experiential Learning 
 (CAEL)
n Department of Energy
n Department of Labor’s Education and 
 Training Administration
n Department of Labor’s Veterans & 
 Employment Training Service
n Energetic Women
n Energy Providers Coalition for Education 
 (EPCE)

n ESTEC
n Ford PAS Foundation
n Hardhatted Women
n Helmets to Hardhats
n INROADS
n International Brotherhood of Electrical 
 Workers (IBEW)
n Job Corps
n Jobs for America’s Graduates (JAG)
n Jobs for the Future (JFF)
n Learning for Life
n National Association of Manufacturing 
 (NAM)
n National Association of Workforce Boards 
 (NAWB)
n National Energy Foundation (NEF)
n Power & Energy Society of IEEE (PES)
n SkillsUSA
n State Career Clusters Initiative
n U.S. Chamber of Commerce Council 
 on Competitiveness
n Utility Worker Union of America (UWUA)
n Veterans Green Jobs
n Women in Engineering (IEEE)
n Young Professionals in Energy Coalition
n YouthBuild
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