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ABSTRACT 

 

On November 8 – 10, 2006, the first national conference on 

renewable energy workforce education was held at Hudson 

Valley Community College in Troy, New York.  The event 

was sponsored by the New York State Energy Research and 

Development Authority (NYSERDA) and organized by the 

Interstate Renewable Energy Council (IREC) and the 
Partnership for Environmental Technology Education 

(PETE).  Over 200 instructors, school administrators, and 

industry representatives attended this event representing 30 

states and over 65 Community Colleges and Technical High 

Schools.   

 

The conference resulted in an enormous collection of 

information on the best practices and effective approaches 

to teaching workforce skills in the renewable energy trades 

and industries.  This paper discusses the following 

educational strategies: the hybrid course delivery model; 
interdisciplinary instruction; linking technical high schools 

with the local community college; integrating a renewable 

energy concentration within an energy management degree 

program; expanding hands-on opportunities through 

internship programs; and an industry-sponsored certificate 

program.  Recommendations by educators are also 

discussed. 

  

 

 

1.  INTRODUCTION 

 

Renewable energy markets took off in 2006.  Wind power 

generating capacity increased by 27% in 2006 and is 

expected to increase an additional 26% in 2007. The U.S. 

wind energy industry installed 2,454 megawatts of new 

generating capacity in 2006.1   

 
The solar industry reports that solar electric installations 

grew by over 20% in 2006 to 120 MW-dc.  Utilities have 

recently announced contracts to build over 2,000 MW of 

new concentrating solar over the next decade.2   If the goals 

of the Photovoltaic (solar electric) Industry Road Map are 

met, total installed capacity could increase to 9,600 MW by 

2015. Direct employment would increase from 20,000 now 

to 62,000 by 2015.3   

 

The US Department of Energy estimates that as many as 

5,000 trained installers may be needed by 2015 to 
accomplish their new Solar America Initiative.4 

   

A survey conducted by the investment bank Jefferies & 

Company in February 2007 said that among renewable 

energy sources, solar power is viewed as likely to contribute 

most to the world's primary energy supplies by 2020.  Solar 

was selected by 40% of respondents, followed by wind 

(33%), hydropower (22%) and geothermal (5%).5   
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According to a report released in March 2007 by Clean 

Edge, global clean-energy markets are ready to quadruple in 

the next decade, growing from $55.4 billion in revenues in 

2006 to more than $226.5 billion by 2016 for four 

technologies -- biofuels, wind power, solar photovoltaics 

and the fuel cell and distributed hydrogen market.6   
 

Add to these facts and market-based predictions rising retail 

electric grid prices, volatile pump prices, confirmed proof of 

climate change, the increasing value of energy 

independence, and new and expanded state and federal 

policies.  All of these influences result in new “green-collar” 

jobs.   

 

This substantial and documented growth leads to jobs in 

manufacturing and distribution, design and engineering, 

sales and marketing, and installation and service as well as 

other building trades such as electricians, plumbers, and 
roofers.   

 

In tandem with well-established private training programs, 

labor and apprenticeship programs, and manufacturer’s in-

house training, community colleges and technical high 

schools are increasingly taking on the role of educating the 

renewable energy workforce. 

 

The November 2006 Renewable Energy & Energy 

Efficiency Workforce Education Conference was a national 

event that presented an opportunity for educational 
providers and faculty (High Schools, Community Colleges, 

and other Training Programs) to learn about best practices 

and effective approaches to teaching workforce skills in the 

energy efficiency and renewable energy trades and 

industries.  Renewable and alternative energy training 

programs at the state, regional and national levels were 

discussed in what are rapidly becoming new areas for 

increased job opportunities and student interest.  

 

Sessions dealt with some of the critical workforce topics 

such as jobs and how to prepare for workforce needs; how 

to create a Vocational High School Trade Program to 
Community College to 4-Year College articulation 

agreements; model solar energy, wind energy, energy 

efficiency, geothermal curricula and programs; and how to 

integrate energy efficiency and renewable energy into other 

trades on campus.  Other important areas were covered 

including industry-based task analysis certification and 

training standards; establishing successful business and 

industry advisory committees; conducting local job market 

assessments; and creating hands-on renewable energy 

laboratories.  Over 200 instructors, schools administrators, 

and industry representatives attended this event representing 
30 states and over 65 Community Colleges and Technical 

High Schools. 

 

2.  EDUCATIONAL STRATEGIES 

 

The November 2006 Workforce Education Conference 

highlighted best practices and effective approaches to 

teaching workforce skills in the renewable energy trades and 

industries.7  While many programs and approaches were 
discussed, six educational strategies are discussed below.   

 

2.1 The “hybrid” course delivery model which combines 

online and face-to-face instruction.   

 

Madison Area Technical College’s Consortium for 

Education in Renewable Energy Technology (MATC 

CERET) is a partnership among multiple institutions to 

share instructional resources and expertise.8  The curriculum 

is designed to supplement traditional degree and 

apprenticeship programs and serve the needs of workers and 

employers.  
 

The hybrid course delivery combines online and face-to-

face instruction resulting in increased availability and 

accessibility of renewable energy certificate programs.  

Certificates require a minimum of 12 credits of instruction 

in energy management and renewable energy technologies.  

Students can choose from online and face-to-face courses in 

five technology areas:  transportation, wind, biomass, 

photovoltaics, and solar thermal.   

 

Courses are taught by instructors from the Midwest 
Renewable Energy Association, Solar Energy International, 

Madison Area Technical College, Brevard Community 

College, Oakland Community College and the University of 

Wisconsin – Madison.  Through this collaborative 

relationship, students have the opportunity to enroll in 

online courses taught from locations across the United 

States.  Face-to-face courses are delivered in a full-day, 

intensive format taught during weekends, winter break, 

spring break and/or summer sessions. 

 

Certificates are issued and credits transcripted by Madison 

Area Technical College.  Certificate credits may be 
combined with additional coursework to enhance traditional 

diploma, degree, transfer and associate programs. The 

credits also may be combined with additional training, job 

experience and/or professional examinations to qualify for 

certification by national renewable energy institutions. 

 

2.2  Interdisciplinary instruction which connects technology 

training with the policy, financial and management side of 

the industry.    

 

The Renewable Energy Diploma Series at North Carolina 
State University (NCSU) is structured so that intensive 

technology training covers not only the technical aspects but 

also the policy and business parts of the industry.9  Since 



1988, the North Carolina Solar Center at NCSU regularly 

provided 2-3 day hands-on technical workshops on solar 

thermal, PV, and later wind and green buildings.  However, 

these short workshops did not necessarily offer enough 

instruction for students wanting to become professional 

renewable energy service providers. More intensive training 
was required. 

 

As the first step, a skills and knowledge set was drafted for 

the “ideal” renewable energy professional.  

The key characteristics that emerged were that the 

professional has to be technologically competent, has to 

understand how policy and incentives works for their 

customers, and has to be business savvy to have a successful 

career in renewable energy. 

 

When the decision was made to make the program 

interdisciplinary, a workable structure then had to be 
designed to incorporate the technical, managerial, financial 

and policy aspects of the renewable energy industry.  The 

North Carolina Solar Center now offers four modularized, 

week-long workshops a year, usually with concurrent tracks.  

The student takes three week-long workshops out of the four 

within three years or 105 contact hours.  The technology 

tracks include Solar Thermal, Photovoltaics, Wind, 

Biofuels, and Green Buildings.  Policy and business 

presentations are scheduled on the first day before the class 

splits into technology tracks.   

 
To date, 223 students have been trained as part of the 

Renewable Energy Diploma Series.10  Results have shown 

that the intensive, week-long program format attracts 

serious potential practitioners.  Interdisciplinary approach 

encourages professional diversity and allows participants to 

integrate new skills and view the renewable energy industry 

as a whole. 

 

2.3  Linking technical high schools with the local 

community college.   

 

In collaboration with Cape Cod Community College, Upper 
Cape Technical School and Cape Cod Technical School in 

Massachusetts have implemented innovative 

interdisciplinary classroom and lab activities in the 

environmental technology and construction trade 

programs.11  These activities focus on energy efficiency, 

conservation and renewable energy.   Students are provided 

with real world projects that allow contextual learning and 

promote workplace readiness.   

 

The curriculum at the two technical high schools has been 

developed so that renewable energy is integrated into 
existing shops and academic areas with articulations at Cape 

Cod Community College. Classroom curriculum includes 

the science and chemistry principles necessary for the 

installation, operation, and maintenance of these systems.  

The curriculum aligns with national learning standards and 

is currently being used as a statewide model in 

Massachusetts. 

 

Renewable energy resources at Upper Cape Tech and Cape 
Cod Tech include solar thermal, photovoltaics, biodiesel 

processing, and wind energy.  Energy efficiency is also part 

of the curriculum.  Photovoltaics, solar thermal and small 

wind systems have been installed at the two high schools. 

 

The goal for the high schools is to use renewable energy 

projects to improve student achievement, educate students 

about renewable energy, train faculty in renewable energy, 

update curricula to include renewable energy, and train 

students for local jobs.  This project-based learning model 

integrates practical applications of academics to the 

technical areas. 
 

The Community College/Tech High School partnership also 

allows Cape Cod Community College to offer a technical 

program utilizing the well-established technical shops at the 

vocational high schools.   Tech shops at the high schools are 

ideal locations for evening continuing education courses and 

workshops.  This provides a beneficial balance of sharing 

resources and curricula resulting in the promotion of 

workforce development.   

 

Currently, Cape Cod Community College is reaching out to 
other colleges in the state to share their success in 

developing a joint Renewable Energy Program with local 

vocational high schools.  Representatives from the Upper 

Cape Cod Regional Technical School are also working with 

the State’s Department of Education to examine the 

integration of renewable energy and energy efficiency 

concepts into the technical schools academic and shop 

curricula. 

 

2.4 Integrating a renewable energy concentration within a 

two-year energy management degree program. 

 
The Lane Community College Energy Management 

Program offers degree, certificate and customizable business 

and industry training.12  Students can earn a two-year 

Associate of Applied Science degree. In the fall of 2003, the 

Lane program began offering solar thermal and solar 

electric system installation courses leading to this degree. 

 

The first year curriculum of the Renewable Energy 

Management Program focuses on fundamentals and 

includes courses covering physics, residential and light 

commercial analysis, lighting fundamentals, air conditioning 
fundamentals, and alternative energy sources.  The second 

year Renewable Energy Technical Program covers electrical 

theory, renewable energy systems, solar thermal design and 



installation, solar PV design and installation, and energy 

investment analysis. 

The Lane Community College Renewable Energy Program 

takes a unique approach to solar system installer training. 

What separates the Lane program from others who are 

offering solar installation education is the attention to the 
entire building system. The Lane program emphasizes the 

need to assess a building for cost-effective energy efficiency 

options before installing a solar system. Student who are 

enrolled in the renewable energy program take the first year 

of the energy management program and develop analysis 

skills to the level necessary to make a reasonable assessment 

of a building. 

 

Among other skill sets, the graduate of the Renewable 

Energy Management Program is able to evaluate the energy 

use patterns for residential and commercial buildings, 

recommend energy efficiency and alternative energy 
solutions for high-energy consuming buildings, and 

understand the interaction among energy consuming 

building systems and make recommendations based on that 

understanding.  The graduate of the Renewable Energy 

Technician option also should be able to size and 

recommend renewable energy system types for particular 

situations and understand and put into practice the 

installation protocol for photovoltaic and solar domestic hot 

water systems. 

 

Cooperative education is a required and important part of 
the Energy Management Program.  It provides relevant field 

experience that integrates theory and practice while 

providing opportunities to develop skills, explore career 

options and network with professionals and employers in 

the field. 

 

2.5 Expanding hands-on learning opportunities. 

 

Through internship programs, students are gaining in-field, 

customer-based installation experiences. The New York 

State Energy Research and Development Authority 

(NYSERDA), in partnership with the New York Solar 
Industry Association (NYSEIA) and the U.S. Department of 

Energy, has developed a pilot-scale PV installer internship 

program to help practitioners obtain “on-the-roof” 

experience installing grid-connected PV systems.13  IREC 

also provides guidance in implementing the program.   

 

NYSEIA manages the PV Installer Internship Program, 

which matches classroom-trained PV practitioners with 

installers certified by the North American Board of Certified 

Energy Practitioners (NABCEP) who participate in 

NYSERDA’s PV Incentive Program.  The NABCEP-
certified installer becomes a mentor for PV practitioners, 

guiding them though all aspects of PV system design and 

installation.  The mentors use the NABCEP-approved PV 

Installer task analysis as their teaching guide.  Interns can 

work with more than one mentor to gain experience with 

three system installations, a prerequisite for becoming an 

eligible installer in NYSERDA’s PV incentive Program.   

 

While helping the intern gain vital practical experience 
necessary to become a qualified practitioner, the PV 

Installer Internship program also provides training to 

mentors and financial assistance to mentors to help offset 

any costs associated with working with an intern.  NYSEIA 

manages all the logistics related to intern applications and 

matching interns with mentors 

 

At the same time, through grants with six New York 

training institutions developing PV training programs, 

NYSERDA provided funding for these institutions to also 

develop internship programs for their students.  For 

example, Hudson Valley Community College has teamed 
with a NABCEP-certified installer to train students in the 

classroom (the installer was named an adjunct professor) 

and then take the students out in the field for installations 

funded through the NYSERDA PV Incentive Program. 

 

2.6  Industry-Sponsored, Entry-Level Certificate Program   

 

Since 2005, the North American Board of Certified Energy 

Practitioners has been offering a knowledge-based and end-

of-course certificate for photovoltaics.14  Not to be confused 

with its professional certification program, NABCEP 
developed this entry-level certificate to offer Community 

Colleges and training programs an opportunity for their 

students to obtain an industry-sponsored certificate that 

demonstrates basic knowledge, comprehension and 

application of key terms and concepts of PV systems.  

While the Entry-Level Certificate of Knowledge by itself 

will not qualify an individual to install PV systems, it does 

recognize understanding of the basic terms and operational 

aspects of a photovoltaic system. 

 

An educational provider interested in offering this entry-

level certificate submits an application to NABCEP.  Once 
approved, the educational provider determines the course 

requirements for the students and then administers the 

NABCEP Entry-Level exam at the end of the course.  The 

exam is scored by NABCEP’s professional testing service.  

Those who achieve the Entry-Level Certificate are placed 

on NABCEP’s Employer Connection email list.  

 

NABCEP convened a Committee of industry installers, 

subject matter experts and instructors who designed the 

learning objective for the course.  The Committee meets 

once or twice a year to add new questions to the item bank 
for the exam.   

 



To date, over 340 students have participated in the Entry-

Level Certificate Program. There are now 21 provider 

institutions who participate in the Entry-Level Program. 

The Entry-Level Certificate program achieves benefits for 

both students and for NABCEP.  The certificate is a good 

way for a student to start their career ladder with an industry 
certificate demonstrating basic understanding and operations 

of photovoltaics.  For NABCEP, this brings future installers 

and certificants into the pipeline. 

 

NABCEP is currently exploring other entry-level certificate 

programs. 

 

 

3.  RECOMMENDATIONS 

 

From the over 60 presentations at the November 2006 

Workforce Education Conference, a series of 
recommendations from educators and trainers were 

documented.  Highlights include: 

 

 Curriculum needs to include real-world preparation for an 

occupation.  Planners of renewable energy courses and 

training programs should conduct a skills assessment by 

surveying local business, industry and government 

representatives.  The expert worker is the best source for 

recognizing and describing job tasks.  Required 

certifications and licenses should be identified and a list of 

tools and equipment that students should be proficient 
with should be compiled. 

 Conduct a labor market assessment to match training 

curriculum with local labor needs.  Clearly define the 

target population.  Determine who currently employs or 

may be a source of employment for the selected 

occupation(s).  What is the projected number of full-time 

and part-time openings for technicians? 

 Emphasis should be on instructional system design.  

Utilize a team-based approach for developing curricula. 

Assess the use of classroom, technical shop, online, 

computer-based and internship delivery systems. 

 Make sure prerequisites have been established for each 

course or program and student’s performance is evaluated 

by written exams or other assessment methods.  Develop 

skill proficiency measurements.   

 Field and laboratory experiences should be provided. 

 Develop alliances and establish an active advisory 

committee with business and industry.  Utilize members 

for program support, potential adjunct faculty, internship 

sites, donations of equipment and supplies, and news 

about changing technology and skill sets.  Meet on a 

regular basis to seek their guidance, assistance and 
program promotion. 

 Establish partners for articulation and develop articulation 

agreements with technical high schools, community 

colleges, and four-year degree colleges and universities. 

4.  NEXT STEPS 

 

The second national Renewable Energy and Energy 

Efficiency Workforce Education Conference will take place 

the week of March 17, 2008 at Hudson Valley Community 

College in Troy (outside of Albany), New York.15  This 
conference will build on the experience and success of the 

November ’06 educators’ conference and will include 

sessions on curriculum development, new models for 

renewable energy and energy efficiency training, online and 

on-site course delivery, hands-on training, job forecasts, 

quality assessment, and credit and non credit courses.  This 

conference is for educators and trainers from community 

colleges, technical high schools, training programs and 

related fields. 

 

It is anticipated that a series of pre-conference, technical 

workshops will be followed by two full days of conference 
sessions.  A “Call for Presentations & Workshops” is 

planned as is an exhibit.   

 

The New York State Energy Research and Development 

Authority is the prime sponsor of the Workforce Education 

’08 Conference.  The Interstate Renewable Energy Council, 

the Partnership for Environmental Technology Education 

and Hudson Valley Community College are organizing the 

event.   

 

Also in 2007 and 2008, the Partnership for Environmental 
Technology Education will be assisting the Advanced 

Technology Environmental Education Center (ATEEC), a 

National Science Foundation Advanced Technological 

Education Center, to expand its role to include a 

Community College Faculty Resource Center on Renewable 

Energy.  It is ATEEC’s plan to start a Resource 

Clearinghouse for Sustainable Energy Technologies which 

when operational, will include professional development 

and support for educators, curriculum and educational 

materials for grades 10-14, articulated curricula for 2+2+2 

programs and information on best program practices. 

 
The Interstate Renewable Energy Council continues to 

implement the Institute for Sustainable Power’s 

accreditation and certification programs for renewable 

energy training.  IREC is the North American Licensee for 

the Institute for Sustainable Power Quality (ISPQ) 

International Standard #01021.  To ensure continuity, 

consistency, and quality in the delivery of training, the ISPQ 

International Standard is a framework of requirements and 

metrics, along with a system of review and audit, to provide 

a means to compare content, quality, and resources across a 

broad range of training programs. The core goal is to ensure 
that the right skill sets are being taught by ensuring that 

training is set to industry-based competency standards.16  

The ISPQ credentials send signals to students, employers, 



and government officials that standards for the curriculum, 

student services, and trainers have been met. 
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