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ExECuTIvE SummARy

More than 70 individuals representing a cross-section of expertise in the energy industry, 
community colleges, universities, government agencies, and non-profit organizations 
participated in the National Energy Technician Education Summit from December 8–10, 2010 
in Washington, DC . 

The Advanced Technology Environmental and Energy Center (ATEEC) and the American 
Association of Community Colleges (AACC) convened the summit with support from the 
Advanced Technological Education (ATE) program of the National Science Foundation (NSF) . 
AACC, the primary advocacy organization for community colleges at the national level, 
represents almost 1,200 two-year, associate degree-granting institutions . ATEEC, a national 
ATE Center of Excellence since 1994, is part of the Eastern Iowa Community College District . 
ATEEC works with an established network of institutions to promote quality energy and 
environmental education in the nation's community colleges and secondary schools through 
program improvement, curriculum development, and professional development for educators . 

In 2009 and 2010, at the request of NSF, ATEEC facilitated seven regional conversations 
across the U .S . to discuss, compile, and disseminate current information on energy technology 
jobs and education . Regional Energy Conversations, the report that emerged from these 
meetings, identified the fastest-growing energy jobs in regions across the country, in addition 
to the cross-cutting technical and employability knowledge and skills required by these jobs . 
Building on this base of knowledge, ATEEC joined with AACC to verify and expand on a 
national level the findings of ATEEC’s previous work .

The input gathered from the energy experts and stakeholders at the National Energy 
Technician Education Summit has resulted in this report, Preparing Energy Technicians for the 
21st Century Workforce . Due to the far-reaching and pervasive nature of the energy field, and 
to enable participants to better focus their efforts, the summit targeted four major energy 
areas: traditional energy, renewable/alternative energy, energy efficiency, and transportation . 

Presentations during the summit focused on current and projected industry needs, financial 
opportunities and constraints, and enhancements to the technician educational programs that 
provide the energy industry with their workforce . Using facilitated large- and small-group 
discussions, summit participants developed recommendations to help shape the future 
direction of energy technician education in the United States .
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CONCLuSIONS AND RECOmmENDATIONS 

The summit’s expert participants identified the key observations and recommendations .
 

Energy efficiency and replacement of retiring workers are the biggest growth areas for •	
technicians .  

Math, science, analysis, mechanics, electronics, and information technology are key techni-•	
cal skills for technicians . Collaboration among middle schools, high schools, and communi-
ty colleges is essential to strengthening pathways to improve students’ science, technology, 
engineering, and mathematics (STEM) skills . 

Good communication, problem-solving, teamwork, social intelligence, integrity, salesman-•	
ship, and entrepreneurship are key employability skills for technicians .  

The most effective ways to prepare for emerging “green” occupations at the technician •	
level are revising existing programs with enhanced skills, revamping the programs’ struc-
ture, and re-branding them to make them more attractive to students and their families .
National certifications or credentials, core competencies, and national technician education •	
standards are critical items on which energy sector stakeholders can collaborate to develop 
the workforce . 

Key policy changes that will improve the technician workforce include establishing a nation-•	
al clean energy standard; reintegrating career technical education programs or classes into 
comprehensive high schools; and making funding of science, technology, engineering, and 
mathematics a top priority at all education levels . 

Projects with solid labor and market intelligence, national and/or regional industry partner-•	
ships, train-the-trainer programs, and industry internships/externships for faculty will pro-
vide strategic return on investments by funders to support the future needs of energy tech-
nician education . 

SUMMARY
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To shape and guide the future direction of energy technician education in the United States, NSF 
asked energy stakeholders to come together to ask and answer key questions, and to partner in 
developing recommendations that will assist the U .S . energy sector in remaining one of the stron-
gest and most viable industries in the world . Business and industry input is vital in providing guid-
ance to community colleges and government entities as they deal with the confluence of events 
that have moved energy to the top of the nation's agenda . Political unrest in the Middle East has 
renewed Americans' interest in reducing the nation's dependence on foreign oil . New technologies 
are facilitating infrastructure upgrades in traditional energy sectors and increasing the use of alter-
native energy sources and practices . The recession has fueled consumers' interest in energy effi-
ciency just as government economic stimulus programs increased jobseekers' interest in energy 
careers .

Community colleges are the public, two-year colleges that are the primary sources of technician 
education throughout the U .S . For community colleges, the recession has meant extraordinary 
enrollment growth and financial constraints . How to maintain existing energy technician programs 
with diminishing financial resources and whether to start new programs for emerging energy indus-
tries are among the challenges facing community college educators .  

Energy technicians are the critical links in the nation's energy supply chain . They apply academic 
knowledge and technical skills to perform scientific, technical, communication, and regulatory 
tasks . The duties of energy technicians vary by sector with job titles such as energy auditor, line-
man, instrumentation control technician, and solar PV system installer .

The National Energy Technician Education Summit was convened two months after the White 
House Summit on Community Colleges and exemplified the community college–industry collabora-
tions that the White House meeting encouraged . This report, Preparing Energy Technicians for the 
21st Century Workforce, summarizes the discussions between educators and industry representa-
tives of various energy sectors that occurred during the summit on December 8–10, 2010, in 
Washington, D .C . This report also enumerates the recommendations that the summit participants 
developed to guide community colleges and their partners as they build the energy technician 
workforce the nation needs to compete globally .

Preparing Energy Technicians for the 21st 
Century Workforce is the latest in a series 
of ATEEC reports on the energy technology 
field . As a guide for common terminology 
and documented data, summit participants 
used two important NSF-sponsored reports . 
In 2008, ATEEC published a national report, 
Defining Energy Technologies and Services, 
which provides a basis for making the energy 
technology field more manageable to navi-
gate . The report addressed energy catego-
ries, occupational titles, and job functions . 
During 2009 and 2010, NSF tasked ATEEC with organizing seven regional energy conversa-
tions across the nation to gather and document information about existing and upcoming energy 
technician jobs, resulting in the Regional Energy Conversations report . In 2010, again with NSF 
ATE support, ATEEC partnered with AACC to convene the National Energy Technician Education

Energy technicians apply the knowledge, skills, 
and abilities to perform the scientific, technical, 
communication, and regulatory tasks needed to 
optimize the sustainable production, delivery, 
and use of energy resources . 

ATEEC
Defining Energy Technologies & Services
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Summit, with the goal of continuing the previous research and soliciting a national overview on cur-
rent and projected energy industry needs, financial opportunities and constraints, and the status of 
educational programs that provide the workforce with energy technicians . 

Notable among the findings of Regional Energy Conversations was the identification of the fastest-
growing energy jobs in seven regions across the country, in addition to cross-cutting technical and 
employability knowledge and skills, types of certification required by these jobs, labor market data 
resources, best practices in education for preparing energy technicians, and future trends in the 
energy field . The Regional Energy Conversations determined that demand for energy jobs will con-
tinue to vary by region and that most openings in the energy field are due to increased demand for 
existing occupations and for technicians with enhanced “green” skills . The National Energy Techni-
cian Education Summit provided validation from a national perspective on many of these same 
issues .

Max Wei opened the summit as the keynote speaker . As a senior research associate at Lawrence 
Berkeley National Laboratory, Wei has studied extensively the transition to a new energy economy . 
“The energy system is so large, and so pervasive . There’s no silver bullet," Wei explained . With lit-
tle chance of a single silver bullet solution to the nation's energy problems, technicians with versa-
tile and cross-cutting skills will be in the best position to succeed as technological innovations 
evolve, according to Wei . 

INTRODUCTION

Although some aspects of manufacturing can 
be outsourced and energy equipment can be 
imported, “construction, operations, and 
maintenance .  .  . cannot be outsourced ." It is in 
those areas that technician jobs are most likely 
to increase . 

Max Wei
Lawrence Berkeley National Laboratory
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Experts in the energy industry conducted panel presentations and discussion at the National 
Energy Technician Education Summit, focused on the current and projected status of the ener-
gy workforce . The meeting structure encouraged information sharing, and was paced to allow 
time for reflection and reaching consensus . Using four panel discussions, comprised of energy 
experts in traditional energy sources, renewable energy sources, energy efficiency in building 
technologies, and transportation and fuels, the participants were provided with a base of 
knowledge and common starting point upon which to continue the dialogue . The summit con-
tinued with facilitated large and small working group discussions, as summit participants further 
explored the issues and developed recommendations to help shape the future direction of 
energy technician education in the United States .

During the working group phase of the meeting, 10 mixed stakeholder groups discussed strat-
gic questions that explored how the changing energy economy will impact the needs for techni-
cians . In the closing hours of the summit, all the groups shared their top recommendations on 
each of the summit’s six strategic questions . 
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What are the biggest growth areas for technicians nationally in all of the energy fields? •	

What are the top technical and employability skills that energy technicians need now, •	
and five years from now? 

How can community colleges collaborate with other key stakeholders (i .e ., education, •	
business/industry, nonprofits, and government) to develop the energy technician work-
force needed locally and nationally? 

What are the most effective ways to prepare for the increased interest in emerging •	
green occupations and the increased demand for technicians with green-enhanced 
skills? 

What kind of national, state, or energy sector policy changes will improve the process •	
of educating the current and future energy technician workforce? 

How can funding organizations invest strategically to support the emerging and future •	
needs for energy technician education?

The summit participants then achieved consensus on the main issues and recommenda-
tions . A summary of the discussions and recommendations from these energy stakeholders 
are presented in the following pages of this report .

INTRODUCTION
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Many of the panelists' responses and participants' comments during the Traditional Energy session 
suggested that community colleges need to focus on energy technicians' foundational skills, particu-
larly	their	math	knowledge.	A	firm	understanding	of	energy-related	concepts	makes	it	possible	for	
technicians to learn new technologies, work in various energy sectors, and relocate or switch jobs if 
necessary . By obtaining input from multiple 
energy industries, community colleges can 
identify essential energy-related knowledge 
and cross-cutting technical skills . Rather than 
focus on one technology, the panelists urged 
community colleges to focus on the foundation 
skills used by all energy sectors .

By working with regional workforce boards, 
community colleges facilitate coordinated, 
regional approaches to employment needs . 
Several people urged utilities and other energy 
employers to offer faculty internships/extern-
ships	to	gain	first-hand	experience	with	the	
technical and employability skills employers 
need .

Community colleges were also encouraged to build their energy technician education programs in 
collaboration with utilities, other employers, and workforce investment boards . Involving multiple 
employers and the regional government entity ensures for students that the programs are tied to 
a	pool	of	jobs.	Even	large	utilities	fill	only	a	few	entry-level	positions	at	a	time,	so	broad	prepara-
tion increases students' employment prospects . An example of this kind of collaborative program is 
Pacific	Gas	&	Electric's	(PG&E)	Bridge	to	Utility	Worker	program.	It	was	developed	by	the	utility	with	
the regional workforce investment system and several California community colleges . It stresses 
math, reading, electrical concepts, and safe workplace practices that are useful in a wide range of 
utility and industrial settings . The panelists advised community colleges to formalize their industry 
partnerships with contracts, so everyone understands the expectations and investments and takes 
the commitments seriously .  
 

TRADITIONAL ENERgy RESOuRCES
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Electric utilities need to educate 133,000 
replacements for the 25% of their 
current employees who are expected to 
retire	in	the	next	five	years.		

Ann Randazzo
Center for Energy for Workforce Development

70%	of	Pacific	Gas	&	Electric	job	
applicants cannot pass the pre-
employment examination .   

Mario Rendon
Pacific Gas & Electric 
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TRADITIONAL
Following group discussions, participants noted 

It is unclear as to whether projected technician retirements will materialize, due mainly to indi-•	
viduals’	financial	inability	to	retire.
Math	is	a	very	significant	challenge	to	aspiring	technicians.•	
Technician preparation must start earlier in the education pipeline with hands-on, technical-ed-•	
ucation and introductory outreach programs that focus on middle-of-the-pack or low-perform-
ing high school students who are at risk of dropping out .
Community colleges have exciting opportunities to transform existing programs to offer renew-•	
able energy education, and to help incumbent technicians make the transition to renewable 
energy opportunities . 

Participants suggested that community colleges

Create internships and paid externships for faculty to work at industry sites .•	
Take regional approaches to job needs and coordinate responses with multiple employers .•	
Involve industry at multiple stages in driving the curriculum . •	
Focus on foundational skills and connect them with career paths .•	
Make	flexible	career	pathways	with	certificates,	diplomas,	and	short-term	education	programs,	•	
with optional degree paths .
Reach out to middle school students and their families . •	
Involve unions and other labor organizations in technician education partnerships .•	
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RENEWABLE ENERgy RESOuRCES
Renewable	energy	panelists	affirmed	the	critical	importance	of	technicians	gaining	foundational	
skills, particularly math knowledge, and employability skills such as reliability and adaptability . 
Several participants mentioned the need for technician education programs to create pathways 
that lead to licensure, so technicians have the option 
to work for a wide variety of industries or run their 
own	energy	businesses.	To	benefit	employers,	
educators, and students, the different energy 
sectors need to work with community colleges to 
develop a common core of technical skills for en-
ergy occupations . In most cases, it is not necessary 
for community colleges to build separate programs 
for each energy source . Instead, the skills for solar, 
wind, or other energy sectors should be woven into 
existing	programs	that	employers	have	confirmed	
are meeting their needs . By educating technicians 
with a diverse set of foundation skills, colleges 
will provide the option for their graduates to do a 
wide range of energy jobs as the demand for solar, 
wind, and other alternative energies grows . 

Following group discussions, participants noted  

Regional industry should drive energy programs .•	
Knowledge of energy fundamentals make technicians more versatile .•	
Energy technician careers need better marketing to promote the uniquely attractive aspects •	
of	the	field	to	traditional	high	school-	and	college-age	students.
Alternative pathways to basic energy training are needed . •	
Portable credentials help technicians deal with unpredictability in the market for particular •	
energy	fields.
Greater collaboration is critical between industry, workforce investment boards, and the edu-•	
cation sector to make energy programs more successful .

RE
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93,000 jobs were available in the 
solar industry at the end of 2010 .  
  

Jane Weissman
Interstate Renewable Energy Council

One wind service turbine maintenance 
technician is needed for every 10 wind 
turbines installed . 
  

Daniel Lance
GE Energy Renewables
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Participants suggested that community colleges  

Ensure that programs create pathways that lead to licensure .•	
Demonstrate the content and context of work environment .•	
Use and adapt other colleges' best practices and resources whenever possible; do not •	
recreate programs in isolation .
Borrow from existing programs at one’s own college to provide basic technical skills, then •	
add applicable renewable energy curriculum .
Recruit career changers by offering short-term programs that give older adults hands-on •	
experience with technology to make them more enthusiastic about energy career opportu-
nities .
Connect in students’ minds their anticipated work to the bigger, more exciting context of •	
energy's role in the nation's prosperity and stability . 
Provide professional development opportunities for energy technicians to mentor students •	
for a semester or briefer periods .
Develop incentives that encourage businesses to offer students internships and job shad-•	
owing experiences .

RENEW
ABLE
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The energy efficiency panelists' presentations focused on the importance of technicians’ skills in 
ensuring the efficient building design, construction, and use of energy, particularly in commercial 
buildings . For example, architecture technicians must be able to apply energy-efficient building 
design principles, such as those promoted by the LEEDS organization . Heating, ventilation, air 
conditioning, and refrigeration (HVACR) students’ skill sets must include installation of ground 
source heat pump systems in addition to traditional systems . Technicians involved with new builds 
and retrofits alike must be able to explain the benefits of Energy Star equipment and appliances . 
Building operators' technical skills and analytical abilities must be expanded to understand how an 
entire building and its occupants interact to determine how efficiently energy systems operate . 
Maintaining high performance often means that building technology workers also have to convince 
occupants to adopt more energy-efficient behaviors . This means that these workers need good 
communication and social skills, as well as fundamental technical skills .

The positive economic impact of energy efficiency is the reason experts expect demand to grow 
for technicians in energy auditing, analysis, and retrofitting . Additionally, city and state limitations 
on energy consumption are driving efficiency efforts and, in turn, driving the demand for energy 
technicians . Currently, some state and municipal governments' energy efficiency mandates are 
surpassing federal efforts . They cited California’s plan to get 33% of its electricity from renewable 
sources by 2020 and New York City’s requirement that commercial buildings benchmark their 
energy usage as examples of regional policies that are changing consumers’ behaviors and 
spurring innovations . 

Efficiency efforts are happening more in 
commercial real estate and other businesses 
because owners and tenants see the 2- to 
10-year recovery of costs as good long-term 
investments . Increasing home energy efficiency 
has been complicated by the usual necessity to 
get homeowners to see the benefit of paying 
the upfront costs for audits and energy 
efficiency modifications . However, the EPA’s 
Energy Star program is rapidly educating the 
general public about the benefits and medium-
term cost recovery of energy-efficient equipment 
and appliances .

Following group discussions, participants noted 

Government funding to train weatherization and other efficiency efforts will not last forever .•	
The impact of energy costs could be infused across the curriculum .•	
The number of incumbent technicians who will need to upgrade their skills will probably exceed •	
the number of new, traditional high school- and college-age students who enroll in energy 
technician education programs .
Teaching cross-discipline skills (also known as cross-cutting skills) may provide for a more •	
energy efficient workforce in the long run . 
Various acronyms for efficiency standards and a multitude of certifications in the energy field •	
create confusion among energy consumers, and among students and their families . 

ENERgy EFFICIENCy IN BuILDINg TEChNOLOgy
EN
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NOW AvAILABLE FREE FROm EPA:

ENERGY STAR Commercial Buildings course 
for community colleges at

http://www .energystar .gov/index .
cfm?c=higher_ed .bus_highered_comm_

bldgs_course
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Participants suggested that community colleges

Teach core competencies in technical skills and employability skills .•	
Consider where students will be employed . •	
Do not “chase” grant money without applicability to regional industry needs .•	
Encourage curiosity and interest in problem-solving, and incorporate and contextualize this •	
learning in the curriculum . 
Teach marketing skills .•	
Use problem-based, contextual learning and living laboratories to teach students .•	
Partner with utilities, industry, and government initiatives to contextualize students' classroom •	
assignments with actual efficiency efforts .
Teach basic research and benchmarking skills so prospective technicians can stay abreast of •	
best practices throughout the industry and world as the technology evolves .
Market the environmental benefits of careers that focus on energy efficiency to appeal to •	
students who want to grow a greener economy .
Teach marketing skills .•	
Use problem-based, contextual learning and living laboratories to teach students .•	
Partner with utilities, industry, and government initiatives to contextualize students' classroom •	
assignments with actual efficiency efforts .
Teach basic research and benchmarking skills so prospective technicians can stay abreast of •	
best practices throughout the industry and world as the technology evolves .
Market the environmental benefits of careers that focus on energy efficiency to appeal to •	
students who want to grow a greener economy .

ENERGY EFFICIENCY
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TRANSPORTATION AND FuELS
Transportation and fuels panelists expect career opportunities for technicians to grow in all 
phases of alternative fuels and alternate fuel vehicle development . State policies are driving 
transportation industry changes and will determine where technician jobs will be in the future . 

If sales of electric-powered vehicles increase along the West and East coasts in the next 
several years, they will drive demand for technicians who can make the required infrastructure 
changes to homes, parking lots, and battery swapping stations needed for rechargeable 
vehicles . Ongoing revisions to the chemical composition of fuel cells and development of other 
alternative fuels mean that there will be continuous demand for process technicians to work in 
research and development . Both new and incumbent technicians will require instruction on how 
to transport, install, and service the large, heavy batteries in the new electric vehicles . 

While some of these skills are new, most complement the skills that technicians already use 
when working with internal combustion engines . The increased use of computerized systems in 
all types of vehicles will require that technicians have a foundation of information technology 
knowledge to deal with computer hardware and software as well as automotive mechanical 
systems .  

Technicians will also be involved in improving the efficiency of bike, bus, train, and heavy-duty 
truck transportation . Succeeding in these fields will likely require knowledge of advanced 
logistics systems and biofuels .

The variety and complexity of transportation technologies continue to grow so quickly that it will 
not be possible for an individual community college to prepare technicians in each technology . 
Instead, community colleges and universities must collaborate with multiple companies and 
government agencies to provide education that focuses on core skills and teaches technicians 
how to learn continuously .

Participants identified the following unmet needs

Re-tool existing technicians’ skills for new technologies  •	
by providing instructional modules . 
Educate technicians to prepare them to assist in  •	
mitigating problems with an aging transportation  
infrastructure .
In community college programs, cover the economics  •	
of public transit systems and the employee education  
needs of these systems .
Provide critical access to updated and new equipment  •	
in the labs in order to teach students the latest  
technologies .
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The following pull-out chart 
contains snapshot views of 
results of the National 
Energy Technician Summit 
and the Regional Energy 
Conversation Forums.
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TRANSPORTATION
vehicles in the u.S. release more than 1.7 
billion tons of CO2 in the atmosphere each 
year. 

u.S. Department of Energy
http://www.fueleconomy.gov/feg/

climate.shtml

New federal government standards for 
passenger cars and light-duty trucks require 
these vehicles to meet a combined average 
emission level equal to 35.5 miles per gallon 
by 2016. 

u.S. Environmental Protection Agency
http://www.epa.gov/otaq/climate/

regulations/420f10014.pdf

The u.S. Navy will convert its planes, ships, 
and vehicles to 50% alternative fuels by 
2020. 

u.S. White house
http://www.whitehouse.gov/innovation/

strategy/appendix-c
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KEy DISCuSSIONS AND RECOmmENDATIONS
In the next phase of the summit, participants separated into assigned working groups to 
consider six key questions and to develop recommendations . The working groups reported 
their top two recommendations for each question at a plenary session; all participants then 
selected their top two recommendations . In this way consensus was achieved on the overall 
summit recommendations . The following observations and recommendations are the result of 
this process . 

The pull-out chart in the middle of this report also provides a snapshot view of the biggest 
growth areas, critical technical and employability skills, and key changes for energy technician 
jobs in the next five years .

Question 1: 
What are the biggest growth areas for technicians nationally in all of the energy fields?  

It was emphasized that there is a “continuous evolution of skill needs” and that “new skill sets 
are building on current sets .” Energy efficiency is likely to drive new jobs or to green the skills 
that existing energy occupations require . Energy efficiency is economical and does not have 
to wait for agreement on a federal energy policy to occur . 

Interestingly, state and city governments are driving the demand for energy efficiency . In New 
York City, for instance, the requirement that commercial buildings larger than 5,000 square 
feet benchmark their energy and water usage annually is driving demand for energy auditors . 
Energy efficiency also seems to be pushing other transitions in building control systems . In the 
past, energy equipment installers were generally construction tradesmen . In the future this 
work will likely be done by technicians who will service and maintain the equipment as well as 
install it . HVACR technicians in the future will be expected to understand building science, 
smart monitoring, and do energy audits . And the technicians who take the place of retiring 
commercial building operators will be expected to have higher-level skills to maximize the 
energy efficiency of sophisticated environmental control systems . 

The biggest growth areas for technicians will be in
Energy efficiency including energy auditors, building technicians, and building operators .•	
Traditional power generation, where retiring workers will need to be replaced and the push •	
for energy efficiency will create new jobs .  
Core positions across renewable and traditional energy sectors in maintenance and •	
operations, instrumentation and control, safety and quality, electricians, and mechanics .DI
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Question 2: 
What are the top technical and employability skills that energy technicians need now, and five 
years from now? 

There was remarkable similarity across the summit’s discussion groups about the technical 
and employability skills that energy technicians need now and will need in the future . Current 
and future employers want technicians who firmly understand math and science and can 
speak and write clearly . One example of how these basic skills come together in the 
workplace is the ability to apply physics lessons safely while handling volatile fluids and then 
leave a report for a co-worker about the status of an ongoing oil or gas process . Other widely 
mentioned technical skills include mechanical, analytical, and computer skills . The 
employability skill preferences start with the fact that employers want to hire honest, motivated 
people who can work together in a professional manner . Going forward, energy technicians 
will probably need to bring more systems thinking to their technical skills and add team 
leadership skills to their repertoire .  

All agreed that changes in technology will change the mechanisms by which individuals 
communicate, interact, learn, work, and live, but the underlying employability and technical 
skills needed to make employees effective will not change . 

The pull-out chart in the middle of this report provides a snapshot view of the biggest growth 
areas, critical technical and employability skills, and key changes for energy technician jobs in 
the next five years .

Top skills needed by energy technicians

Technical skills now and in the future 
Math and science •	
Knowledge of energy and safety practices•	
Analytical, troubleshooting, and problem-solving •	
Mechanical •	
Computer skills including data collection, management, and interpretation •	

Technical skills for the future
Systems thinking •	
Energy efficiency •	

Employability skills now and in the future
Verbal, written, and presentational communication •	
Work ethic, integrity, self-motivation, and responsibility•	
Teamwork •	
Sales and entrepreneurship •	
Social intelligence •	
Intergenerational understanding•	

Employability skills for the future
Team leadership •	

DISCUSSION
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Question 3:  
How can community colleges collaborate with other key stakeholders (i .e ., education, business/
industry, nonprofits, and government) to develop the energy technician workforce needed 
locally and nationally? 

As higher education institutions with locally focused missions, community colleges’ workforce 
development initiatives have not typically had regional or national dimensions . Given the 
imperatives to expand and enhance the energy technician workforce, broader approaches are 
appropriate that build from community colleges’ local partnerships with industries . Partnerships 
may begin with regional collaborations between industry, multiple community colleges, and 
other stakeholders, such as workforce investment boards . Regional collaborations would not 
only be attuned to national efforts, they could help inform national efforts to develop core 
competencies and certifications . Community colleges might hire industry personnel as adjunct 
instructors as a way of bringing current industry experiences into classrooms . Relationships 
with adjunct faculty and advisory board members could then help develop internships and 
mentoring that brings students into workplaces . 

Once these types of industry contacts are established, community colleges need to show 
understanding and consideration of their industry partners by making the effort to learn and 
understand what the realistic expectations may be about how businesses can afford to 
contribute to educational efforts . Industry partners may feel a certain resentment if viewed 
simply as “deep pockets .” Successful collaboration can be achieved with time, greater 
communication, and mutual education about each others’ needs and objectives . 

Community colleges should

At the local level 
Serve as conveners of meetings between various energy sectors and other stakeholders .•	
Build regional energy partnerships with industry, other community colleges, labor •	
organizations, workforce investment boards, and other stakeholders .
Create robust, committed industry advisory boards for their college energy technician •	
education programs .
Involve industry partners and labor organizations in curriculum development to meet •	
regional workforce needs .
Hire industry personnel as adjunct instructors . •	
Develop faculty internships/externships and student internships with industry partners .  •	

At the national level
Develop core competencies for all energy sectors in collaboration with professional •	
organizations, associations, and industry . 
Develop national certifications, other credentials, and job skill profiles in collaboration with •	
industry . 
Participate in the development, promotion, adoption, and use of industry-based national •	
standards .

KEy DISCuSSIONS AND RECOmmENDATIONS 
(cont.)
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Question 4:
What are the most effective ways to prepare for the increased interest in emerging green 
occupations and the increased demand for technicians with green-enhanced skills? 

Whether responding to increased interest in emerging green occupations or green-enhanced 
skills, community college leaders should begin by checking local and regional workforce 
needs . This labor market assessment or environmental scan in conjunction with other 
stakeholders is a key planning step . Educators need to know the job market, and work with 
industry to determine what the targeted jobs actually entail . To fully understand unmet 
workforce needs may require additional gap analysis work and Developing a CurriculUM 
(DACUM, or occupational and task analysis) panels . Community college educators must be 
aware of trends . Adapting and responding nimbly to shifting marketplace demands requires 
that community colleges work with industry, policy makers, workforce investment boards, and 
other government agencies . 

Modular curricula may be one of the most efficient ways of adding green to programs . Modular 
content can be plugged into existing courses or offered as stand-alone training programs for 
incumbent technicians . By standardizing and sharing modular curricula, colleges can avoid 
duplication and encourage collaboration . This seems like a promising strategy when existing 
programs are strong and modular content can be added in two-hour, eight-hour, or even 
40-hour increments to respond to new green industries or sustainability initiatives . 
Re-branding green-enhanced programs should be viewed as opportunities for colleges to 
market programs to instigate interest among target audiences . If necessary to go beyond 
“tweaking” for a green-enhanced program, community colleges can begin by developing small, 
pilot programs . Pilot programs can be tested and revised based on feedback from industry 
and students before being scaled up and tested again .

Consensus among all types of energy education stakeholders is that community colleges must 
avoid preparing students for just a single position, in the event that an insufficient number of 
positions materialize in the workforce . Instead, community colleges must develop programs 
with core competencies that are used by multiple industries in various geographic locations, 
but with an emphasis in a specific industry such as wind, solar, or geothermal . In this manner, 
students exit programs with transferable skill sets that can be used in various industries .  

Community colleges should

Work with industry partners to build infrastructure, and develop or adapt modular curricula •	
that addresses industry needs .  
Partner with industry to lead community efforts to raise awareness of green technology •	
and to increase usage of green practices .
Re-brand existing programs with green-enhanced skills, such as adding solar thermal or •	
geothermal training to HVACR and plumbing programs .

DISCUSSION
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Question 5:
What kind of national, state, or energy sector policy changes will improve the process of 
educating the current and future energy technician workforce? 

Consistent energy policies and funding were at the top of summit participants’ policy wish lists 
and the focus of much discussion . A consistent federal energy policy with intermediate and long-
term goals would help industry and educational institutions plan their programs for 5 to 10 
years . The federal government needs to recognize associate degrees and associate in applied 
science degrees by including these credentials in the qualifications for technician positions . This 
would make sense for economic and job growth policies as well . Policies do make a difference, 
as exemplified by the renewable portfolio standards enacted in several states, credited with 
driving development of the renewable energy industry .   

Policy makers should 

Develop a national clean energy standard that provides stability for investment, •	
development, and growth of industries and education programs .
Prioritize funding to support Science, Technology, Engineering, and Mathematics (STEM) •	
education at all levels .  
Reintegrate career technical education programs and classes into comprehensive high •	
schools .

KEy DISCuSSIONS AND RECOmmENDATIONS 
(cont.)
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Question 6:
How can funding organizations invest strategically to support the emerging and future needs 
for energy technician education?

Complex tasks are involved in starting new programs or revamping curriculum to meet 
emerging energy needs . In an ideal world, funding for curriculum development would provide 
a faculty member with release time and a substitute instructor, while he or she spends time in 
industry settings learning about new technologies or attending professional development 
venues, and then designs updated lessons . Funding for experiential learning for both 
students and faculty is a pressing need . Equipment, too, was identified as a difficult-to-fund, 
but key expense . 

Regional approaches usually appeal to funders . Community colleges should work together 
and with industry to identify regional needs, such as those “graying” occupations with many 
technicians who are nearing retirement age . While considering the possibilities of 
collaborations to share equipment and other resources, the educators said it would help all 
involved if federal agencies and foundations coordinated their energy workforce efforts .  

Several unmet needs fall in the category of marketing . For example, existing community 
college energy centers need help disseminating their curricula and educational materials, so 
instructors who are trying to address emerging energy needs do not feel compelled to build 
their own programs from scratch . Also, financial support for career counseling that involves 
outreach to families was suggested as a good, long-term investment to attract young people 
to technical careers in both traditional and emerging energy fields . 

Funding organizations should

Require community college programs to provide solid labor and market intelligence, •	
industry-driven national consortia and/or demonstrated involvement in national or regional 
partnerships, and identified and leveraged existing resources .
Support professional development that results in community college faculty peer teaching •	
and learning .
Underwrite industry internships/externships .•	
Create a foundation fund supported by education, business, and government to support •	
student and faculty experiences in emerging energy areas .  
 o Help students get experiences that lead to credentials .

 o Help industries and businesses provide experiential learning opportunities for  
  students and faculty .

Assist colleges in developing, marketing, and use of regional and national clearinghouses •	
for energy-related training resources . 
Develop and implement a marketing campaign to educate all U .S . communities—•	
particularly those with large numbers of underrepresented students and their families—
about energy, energy efficiency, and energy career pathways .

DISCUSSION
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SummARy OF CONCLuSIONS AND 
RECOmmENDATIONS
The single, inarguable fact upon which all summit participants agreed is that our nation’s 
energy future depends on the collaboration of all energy stakeholders in all energy sectors . 
Business and industry are key to providing critical information on workforce needs for 
technician skills and knowledge, and must make a commitment to work with educators to 
ensure that industry needs for quality workers are met . Educators must work more closely with 
business and industry on a regular basis to ensure their curriculum meets the highest possible 
standards and remains  relevant to current and changing energy workforce needs . 
Policymakers and funders must “de-politicize” and renew their efforts to develop a bipartisan, 
cohesive, and consistent national energy policy that provides for profitability, employment, and 
an independent and secure energy future for all citizens .

 Conclusions
Energy efficiency and replacement of retiring workers are the biggest growth areas for •	
technicians . 
Math, science, mechanics, electronics, information technology, and analytical skills are •	
essential for technicians . Improvement in these areas of science, technology, engineering, 
and mathematics (STEM) skills in our current educational system must begin at the middle 
and high school levels and as necessary, must be reinforced by remedial preparation at 
community colleges . Additionally, collaboration is essential between community colleges 
and comprehensive and technical high schools to create dual enrollment opportunities .
Good communication, problem solving, teamwork, social intelligence, integrity, •	
salesmanship, and entrepreneurship are key employability skills for technicians . 
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To educators:
• Know Math, Know Success
• Green Economy Hinges on Technical Education

To business and industry:
• Join Us to Prepare YOUR Workforce
• Investment & Involvement Equal Profit



23

Recommendations for collaboration between community colleges and other energy 
sector stakeholders

Develop national certifications or credentials, core competencies, and national technician •	
education standards .
Revise existing programs by incorporating enhanced skills .•	
Re-brand existing energy technician education programs to make them more attractive to •	
students and their families . 
Revamp the infrastructure of campuses to provide effective learning opportunities that •	
prepare students for emerging green occupations . 

Recommendations for policy changes 
Establish a national clean energy standard .•	
Reintegrate career technical education programs or classes into comprehensive high •	
schools .
Make funding of science, technology, engineering, and mathematics (STEM) a top priority •	
at all education levels .

Recommendations for strategic funding investments 
Require solid labor and market intelligence, and national or regional industry partnerships •	
when applicable .
Fund professional development that results in components for community college peer •	
teaching .
Fund industry internships and externships for faculty .•	

RECOMMENDATIONS

To policymakers:
• Reward Successful Results
• Provide Consistent, Incentivized, Transparent Policy

To funders:
• Energy Incentives–$2 Billion
• Green Manufacturing–$4 B
• Clean Energy Credits–$10 B
• New Transportation–$20 B
• Energy Security– PRICELESS
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