
ACTE Issue Brief: American Competitiveness 1

Issue IN THIS BrIef:

Ph
ot

os
:  
iS
to
ck

This Issue Brief will explore the 
growing role that career and 
technical education programs play 
in efforts to increase energy and 
environmental sustainability. CTE 
offers early exposure to students 
regarding sustainable energy 
career options through curriculum 
integration, provides the “cutting 
edge” training necessary to ensure 
future employees meet work-
force pipeline needs, and sets an 
example through state-of-the-art 
green buildings that become part 
of the curriculum.

The American lexicon is shifting to include 
a new wave of “green,” with phrases like 
“energy independence,” “eco-friendly,”  
“renewable energy” and “zero carbon  
footprint” often a part of daily conversa-
tion. As headlines around the country tout 
high gas prices, power outages related to 
problems with the electrical grid, and natu-
ral disasters that disrupt the flow of energy, 
the attention of policymakers, businesses, 
educators and the public at large is increas-
ingly centering on efforts to create more 
energy and environmental sustainability.

The Concerns
DemaND for SuSTaINaBIlITy

While “sustainability” has many definitions and 
interpretations, sustainable development was  
commonly defined in 1987 by the Brundtland  

CTE’s Role in 
Energy and 

Environmental 
Sustainability

Commission as development that “meets the needs 
of the present without compromising the ability of 
future generations to meet their own needs.”1

There are disagreements on the extent of the cur-
rent energy and environmental crisis and its impact 
on future generations, but there is no debating the 
fact that the world’s energy demand is increasing 
dramatically, that oil prices have risen steadily, and 
that carbon emissions have escalated.2 Whether one’s 
concerns are economic or environmental in nature, 
the demand for more energy efficient buildings, 
homes, cars and consumer products is higher than 
ever before. 

Bill Coburn, partner, PricewaterhouseCoopers, 
elaborated, “The growing demand for environmen-
tal products and services could translate into one 
of the biggest new markets in recent memory.”3 An 
estimated $71 billion was invested in new renewable 
energy capacity worldwide in 2007, and clean energy 
was the third-largest area of venture capital  
investment.4
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High-tech companies like Siemens, Hewlett-Packard, 
Apple, SunMicrosystems,6 and Subaru Isuzu Automo-
tive7 have launched green initiatives, creating  
products and processes that conserve energy and 
resources. Americans purchased more than 330,000 
hybrid automobiles in 20078, and rental car companies 
are increasing their fleets of hybrids as well. About 
250,000 U.S. homes already have some type of solar 
energy system, and another 2,500 homeowners have 
installed their own wind turbine.9 

Twenty-eight states have mandates generally requir-
ing that up to 25 percent of their energy be obtained 
through renewable sources in the next two decades.10 
This should serve to further increase the demand for 
new products and processes focused on generating 
and conserving energy. 

GrowING workforce NeeDS

The demand for sustainability has created two parallel 
workforce phenomena— the development of new  
careers in the green industry, such as solar panel  
installers and wind turbine technicians; and the  
“greening” of all other jobs. From construction to  
business management, sustainability issues are grow-
ing very important in a number of career pathways. 

A report commissioned by the American Solar Energy 
Society attributed 8.5 million jobs in 2006 to renew-

able energy or energy efficient industries.11 As federal, 
state and local governments mandate or incentivize 
more energy from alternative sources, the Apollo Alli-
ance predicts that the nation could generate three to 
five million more green jobs over the next 10 years.12 
For example, Randall Swisher, executive director of the 
American Wind Energy Association, has estimated that 
by 2030, nearly a half-million new jobs could be created 
in the wind industry, in manufacturing, construction 
and operation.13

These jobs are high skill, high wage and in high de-
mand. They exist in sectors as diverse as landscaping 
and automotive manufacturing. Unfortunately, there is 
a tremendous shortage of individuals with the neces-
sary skills in sustainability practices, and employers 
seeking more “green-collar” workers often face bleak 
prospects. In many instances, while the technologies 
to support the sustainability industry have been or are 
being created, the industry lacks the skilled workforce 
necessary to implement and use these technologies. To 
some capacity, the need for human capital is proving to 
be a barrier to the continued growth and expansion in 
energy efficiency and sustainability.

As the San Francisco Chronicle reported after a summit  
on green-collar jobs, “California’s new green tech 
economy won’t get very far if the state doesn’t develop 
the workforce that eco-friendly businesses need.” Cali-
fornia already lacks enough solar panel installers, and 
needs more workers with experience in green building 
techniques and renewable energy development.14 

Many jobs in green industries use the same technical 
skills as existing industries, but with skilled-worker 
shortages in areas like engineering, manufacturing 
and construction technology, the new jobs often lack 
qualified applicants. For example, the demand to make 
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buildings more energy efficient increases the need for 
insulation workers, carpenters, roofers, building inspectors, 
construction managers and electricians.15

The sustainability industry has the power to dramatically 
revive employment in many areas around the country as 
green-collar careers can replace the jobs of workers  
in areas with stagnant job growth or layoffs. However, 
there must be a greater focus by policymakers and  
business and industry leaders on providing the training 
and retraining necessary to help shape this new workforce 
and ensure the continued pipeline of skilled workers.

CTE Provides Solutions
Career and technical education (CTE) programs are poised 
and ready to ease the workforce bottleneck that could 
limit job growth in sustainability and meet the need for 
green-collar job training across career areas. Despite the 
fact that the term “sustainability” has only been around 
for two decades, and mainstream public interest has only 
recently peaked, high-quality CTE programs already exist 
around the country to help prepare students for sustain-
able careers. 

Community and political leaders, along with local busi-
ness and industries, should look to CTE programs as the 
answer to this workforce challenge, and aim to invest in 
and expand these programs and opportunities so that even 
more students can participate. CTE programs are flexible 
and responsive to economic and workforce needs, placing 
them in a prime position to serve the growing and evolving 
green industry. 

CTE offers early exposure to students regarding sustain-
able energy career options through curriculum integration, 
provides the “cutting edge” training necessary to ensure 
future employees meet workforce pipeline needs, and sets 
an example through state-of-the-art green buildings that 
become part of the curriculum. 

expoSING STuDeNTS To GreeN currIculum

Today’s CTE is becoming more rigorous in response to the 
growing skill needs in the current economy, and at the 

In August 2008, an innovative new charter school 
opened on Chicago’s West Side. Henry Ford Academy: 
Power House High16 has welcomed 112 ninth-grade 

students as part of a partnership between Homan Square, an 
award-winning community development project on the site 
of the original Sears, Roebuck and Co. world headquarters, and 
Henry Ford Learning Institute (HFLI), a nonprofit organization 
dedicated to creating public schools in public spaces. The school 
will operate with an innovative curriculum incorporating the 
themes of environmental sustainability and green technology. 

While students will be utilizing temporary space for the 2008-
2009 school year, they will move into the Shaw Technology and 
Learning Center in 2009, located inside the building that served 
as the original power generator for the entire Sears world 
headquarters. The Homan Square Power House was originally 
constructed in 1905 and provided electricity, heat and cooling 
for the complex for nearly 100 years. The building, now on the 
National Register of Historic Spaces, is being renovated into a 
dynamic learning environment for Power House High students. 

The renovated building will include elements of the original 
energy production technology, and, with the help of Siemens 
Building Technologies, it will also focus on sustainability 
through new features such as geothermal heating and  
cooling. Students will be able to observe the operation of  
these new energy technologies firsthand and prepare for  
careers in related fields. 

For example, renovation plans call for the restoration of the 
building’s 185 feet tall, 14 feet wide radial brick chimney.  
Restorers hope to incorporate it into the future life of the  
facility by adapting it through the installation of a wind  
turbine. The new turbine will be powered by the release of  
the building’s excessive heat and will in turn power LED lights  
in the school, creating a unique lesson in energy creation and  
consumption.  

Through cutting-edge curriculum and innovation-based  
learning experiences, students will be equipped with a strong 
blend of academic knowledge and creative problem-solving 
skills. They will be prepared for college and career success in  
a global knowledge economy. 
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same time remains extremely relevant to students and their 
lives. Often organized around 16 career clusters, such as “Ag-
riculture, Food, and Natural Resources” and “Manufacturing,” 
with more specific programs of study that link secondary and 
postsecondary coursework, CTE offers unique opportunities for 
students to explore career options at the same time they are 
receiving the strong academic foundation necessary to succeed 
in the 21st century economy. 

CTE has often been turned to as the answer as policymak-
ers around the country examine ways to reform high schools 

As the state of Oregon works to become a leader in 
the areas of sustainability and renewable energy, 
workforce development has become a critical priority. 
Columbia Gorge Community College, located along the 

state’s border with Washington, has stepped up to help fill the 
pipeline. 

While the traditional resource-based economy of the region has  
declined, there is tremendous growth of renewable energy in-
dustries. For example, there are more than 20 major wind farms 
operating or in development within the college’s service area, 
and a new wind farm was recently approved that will double 
the state’s wind-generated energy capacity.17

A study of the workforce needs related to this growth has  
estimated that companies will need 600 wind technicians in 
the next three years.18 Many will come from the one-year  
certificate and two-year associate of applied science degree   
options in renewable energy technology now offered by the  
college, the first renewable energy training program of its kind 
on the West Coast. The full program began in the fall of 2007 
after a six-month pilot. 

Seven wind companies are working with the college to serve as 
advisers for the program, and a number are also contributing 
funds. Grants include $150,000 over three years from PPM  
Energy, and equipment from wind developer AES Corp. The 
2007 PPM Energy grant assisted primarily with faculty support 
for the development of the program.19

Columbia Gorge prepares students for careers related to wind 
energy, and careers in hydro-generation, automated manufac-
turing and as engineering technicians. Students take courses 
such as Intro to Wind Turbine Operations, Alternate Energy 
Power Generation and Industrial Control Systems. Demand has 
been extremely high, with a waiting list for the program.20 
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“Sustainability meets the needs of  
the present without compromising 

the ability of future generations to meet 
their own needs.”
—Brundtland Commission

and help more students earn high school diplomas and 
transition to postsecondary education. It is also the answer 
to ensuring that students gain the sustainability knowl-
edge they need to be successful in whatever career they 
may choose, and that students are exposed to careers in 
sustainability early enough to consider them as future 
options. 

For example, leaders of California’s State Building and Con-
struction Trades Council think the state needs more CTE in 
high schools. Jay Hansen, legislative and political director, 
said, “We’re not going to be able to build anything and do 
any green retrofits until we have a workforce to do that. 
If we wait until they’re out of high school to start training 
them, we’re going to lose a lot of people.”21 Hansen’s com-
ments point to the need to expose students to careers in 
green areas early in their educational experience. 

A number of high schools have started to offer this type 
of exploration and integration of sustainability concepts. 
California’s Lake Tahoe Unified School District has plans for 
a green academy at South Tahoe High School that would 
expose students to careers in green construction, auto  
mechanics and technology.22 Aiken University High School 
in Cincinnati has instituted a special environmental  
sciences program where coursework in all subjects is  
linked to environmental issues. For example, an “ECO- 
nomics” course will combine 11th-grade economics  
standards with a look at how the forces of the market- 
place affect the environment. A CTE Tech Prep articulation 
agreement that provides college credit will allow students 
to follow a clear career path to Cincinnati State University  
in a variety of environmental fields.23

In other areas, CTE programs are integrating the concepts 
into already existing programs. Massachusetts CTE instruc-
tors attended the Massachusetts Green Building Expo in 
May 2008 to learn how to integrate green building prac-
tices, renewable energy and sustainable design into their 
courses.24 An agriculture program in Urbana, Illinois, will 
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incorporate ideas of community development and ecology. 
In Western Slope, Colorado, about 500 students participate 
in an annual Energy Career Day to meet representatives 
from the energy industry and participate in hands-on, 
interactive presentations. 

preparING THe GreeN workforce

While exposing students to the concept and possible 
careers is critical, perhaps the most important role for 
CTE to play in efforts to increase the United States’ energy 
sustainability is to directly prepare students to be leaders 
in the future workforce. 

CTE programs at community and technical colleges are in a 
unique position to evolve and adapt quickly to the chang-
ing technologies in the energy industry, and to create new 
training programs to meet the growing demands for a 
skilled and environmentally conscious workforce in this 
area.  

Many of the new training programs that have been created 
in recent years are the direct result of business-education 
partnerships with strong industry support. A sampling of 
recent new programs includes:

  •  A “Water Conservation Technician” associate degree at    
      Lane Community College in Oregon, in partnership with  
      the American Water Works Association.25

  •  A “Wind Energy and Turbine Technology” associate  
      degree at Texas State Technical College West Texas,  
      developed by faculty in collaboration with industry  
      advisers from Florida Power and Light, General Electric  
      and the West Texas Wind Energy Consortium.

  •  An “Alternative Energy Technology: Biofuels” associate  
      degree and related certificate programs at Central  
      Carolina Community College in North Carolina, devel- 
      oped closely with industry and the North Carolina  
      Biofuels Center.26

  •  A photovoltaic technician training program at Sierra  
      College Nevada County Campus in California, supported  
      by solar panel companies in Nevada and Placer coun- 
      ties, the City of Roseville, the Nevada County  
      Contractors Association and the Nevada County  
      Economic Resource Council.27 

Emerging Careers in Sustainable Energy29

Energy and indoor air quality auditor 

Deconstruction worker 

HVAC operations and maintenance technician 

Systems technician 

Solar installer and technician  

Wind energy technician 

Wind energy mechanic 

Windsmith 

Ethanol plant technician 

Ethanol plant operator  

Ethanol or biodiesel main tenance mechanic  

Biodiesel laboratory technician 

Biodiesel process control technician
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Numerous other programs in these areas, and others such as 
energy maintenance and environmental systems technology, 
are popping up around the country. Green building technology 
is another area that is growing quickly. The U.S. Green Build-
ing Council recognized a number of CTE programs as part of 
its 2008 Excellence in Green Building Curriculum Recognition 
Awards and Incentive Grants.28 Yavapai College in Prescott, 
Arizona, was recognized for its Residential Building Technology 
program where students learn how to incorporate climate- 
specific building materials and to implement sustainable  
design and building practices. 

Santa Fe Community College in New Mexico received an incen-
tive grant to develop an online course as part of its certificate 
program in green building that documents the entire process  
of building an energy-efficient house generating its own power. 
Eastern Iowa Community College also received an incentive 
grant to develop a course titled “Green Construction Technolo-
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gies” as part of its Renewable Energy Systems Technician 
program. The course will provide students with the skills 
necessary to build sustainable and affordable housing, and 
additional modules will be developed for insertion into 
other programs such as HVAC, interior design, horticulture 
and manufacturing maintenance. 

Federal and state governments are also getting involved 
in helping to expand postsecondary programs related to 
sustainability. Northeast Community College in Nebraska 
offered the state’s first Renewable Fuels Technology associ-
ate of applied science degree through a program which 
began in 2007 and has since expanded across the state. 
The program is being funded by an almost $2 million grant 
from the U.S. Department of Labor Community-Based Job 
Training program and a $60,000 grant from the Nebraska 
Department of Economic Development Value-Added Agri-
culture program.30

SeTTING aN example THrouGH  
GreeN facIlITIeS

One of the fastest growing elements of the sustainability 
movement is the building of green facilities. The U.S. Green 
Building Council offers a special Leadership in Energy and 
Environmental Design (LEED) certification specifically for 
schools, and education is expected to have the largest 
green building growth in the future, according to a survey 
by McGraw Hill Construction.31

The average green school uses one-third less energy, saving 
direct costs that can be reinvested in student achievment.32 
The U.S. Green Building Council found that, “Green schools 
cost less to operate, freeing up resources to truly improve 
students’ education. Their carefully planned acoustics 
and abundant daylight make it easier and more comfort-
able for students to learn. Their clean indoor air cuts down 
sick days and gives our children a head start for a healthy, 
prosperous future. And their innovative design provides a 
wealth of hands-on learning opportunities.”33 Perhaps most 
importantly, green school initiatives have been proven to 
increase student achievement.34 

For CTE facilities, both the challenges and the benefits of 
sustainability elements can be more extreme. Issues such 
as air quality and energy usage are more complicated in 

In 2001, leaders at Ohio’s Career and Technology Education 
Centers (C-TEC) of Licking County began planning for a new 
addition to their building. C-TEC serves approximately 1,200 

high school students in CTE programs and thousands of adults and 
businesses through workforce development and continuing educa-
tion programs.

The school’s energy bills were very high, and efforts to reduce these 
bills eventually led the school leaders to information about LEED 
certification to improve the building’s overall environmental per-
formance. A bond levy provided most of the financing for the $42 
million building. C-TEC doubled its size to 340,000 square feet, and 
renovated its current facility to meet LEED standards. At the time 
construction began in 2004, many suppliers didn’t have access to 
green products, but the school was still able to use the latest  
technologies to enhance its space. 

The new facility uses carbon monoxide detectors in each class-
room, a ribbon of windows to provide day lighting throughout the 
facility, waterless urinals, a white reflective roof, recycled materials 
where possible, and numerous other sustainable strategies. New 
training labs were constructed with separation of air to improve 
air quality and reduce cross-contamination. During construction, 
6,200 tons of construction waste was recycled, 94 percent of the 
total. 

Efforts to increase sustainability throughout each program in the 
building are also being phased in. For example, automotive and 
diesel mechanics labs begin by recycling oil, then oil filters, then 
antifreeze. 

In addition to the new building, C-TEC also launched an environ-
mental science curriculum to help students use the building to 
make real-world connections to academic learning and encourage 
entry into careers in areas related to sustainability. The new course 
covers topics such as the ecosystem, energy sources, conservation, 
environmental legislation, pollution, biodiversity and population 
patterns.

As a result of the school’s work, students are more energetic, and 
the new building and sustainability strategy saves money. Accord-
ing to Ron Cassidy, C-TEC Superintendent, “Instead of paying for our 
waste, now we are being paid for it.” The expansion and renovation 
project, completed in July 2007, obtained LEED “silver” certifica-
tion on June 2, 2008. C-TEC is the first LEED certified public school 
building in the state of Ohio. The Ohio School Facilities Commission 
followed by setting the LEED Silver rating as the standard for all 
new schools in the state. 
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high-tech labs than in more traditional classroom spaces, and 
there is more equipment to evaluate and upgrade. However, CTE 
facilities are joining in efforts to build more sustainable facilities, 
which in turn become dynamic learning labs for students. 

There are approximately 2,100 dedicated secondary level CTE 
facilities or area vocational schools across the country, and CTE 
programs exist in almost 14,000 comprehensive public high 
schools and over 1,300 community and technical colleges.35 These 
schools are doing everything from installing solar panels, utilizing 
daylighting, recycling materials, installing nonpolluting carpet 
and paint and low-flow water fixtures, to undergoing full-scale  
renovations or sustainable new building. 

High schools and community and technical colleges are engaged 
in the sustainability effort. For example, Northwest Career and 
Technical Academy in Las Vegas, Nevada, was recently construct-
ed using an eco-friendly design, and at Cape Cod Community 
College, the new Lyndon P. Lorusso Applied Technology Building 
used features such as waste diversion, low-emitting materials, 
alternative energy sources, and a gray-water system to earn a 
Gold LEED rating.36

Energy efficient buildings can also have an impact on recruiting 
students to careers in sustainability. At Mills College in Oakland, 
after tours were given to perspective students of its new energy-
efficient natural sciences building, applications in the areas of 
environment and science studies increased.37  

Conclusion
At all levels of education, from career exploration to specific job 
training, CTE has an essential role to play in energy and environ-
mental sustainability. Without critical CTE activities providing a 
skilled and ready workforce, all of the investments in new energy-
efficient and sustainable technology will be for naught. 

Around the country, CTE programs focused on a wide variety of 
green ideas and practices have stepped up to ensure the contin-
ued pipeline of skilled workers with a strong knowledge founda-
tion. These programs should be recognized for their leadership 
and expanded so that even more students can participate. 
Community and political leaders, along with local business and 
industries, should look to CTE programs as the answer to the 
sustainability workforce challenge.
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