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IREC builds the foundation for rapid adoption 
of clean energy and energy efficiency to 

benefit people, the economy, and our planet.

Interstate Renewable Energy Council (IREC) 
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With support from Bank of America

Today’s Agenda
● IREC: Introduction to National Clean Energy Workforce Alliance

● Short Workforce Development Presentations: 

○ Freedom Forever — Workforce Development Partnerships 

○ PVcase — Bridging the Renewable Energy Skills Gap 

○ RE-volv — Solar Ambassador Fellowship Program 

○ Solar Landscape — Workforce Development

○ Elevate — Workforce Solar Training Methodology and Approach



● Short Presentations Con’t
○ City of Minneapolis — Solar and Building Electrification Training and 

Career Placement
○ Solar United National — SUN Development and Workforce Training

● Midwest Renewable Energy Association — Presentation of Landscape Review 
and Gap Analysis

● Stakeholder Review Survey

● Discussion and Next Steps

● Q/A
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With support from Bank of America

Today’s Agenda
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With support from Bank of America

NCEWA Partnership Introductions
● Cynthia Finley, Ph.D., Vice President, Workforce Strategies & Innovation, 

IREC

● Dr. Janell Hills-Thomas, Director, Equitable Workforce Strategies, IREC

● Dr. Deb Rowe, National Council for Workforce Education (NCWE) - 
President U.S. Partnership for Education for Sustainable Development

● Dr. Girard Melancon, Director of the National Green Jobs Advisory 
Council (NGJAC) at the National Council for Workforce Education
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● Listeners are on mute.

● Use the “Q&A” tab to send us any questions. We’ll address your 
questions in the discussion at the end of this webinar.

● We’ll send you a copy of this presentation and other follow up 
resources.

● Mark your calendar! Third Thursday of each month @ 2:00 p.m. ET!

● Closed Captioning has been enabled for this webinar if attendees would 
like to utilize closed captioning, press "Show caption" in the user control 
panel at the bottom of your screen.

With support from Bank of America

A few reminders
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Poll Everywhere



Connecting job seekers, employers, training 
providers, and contractors to support a highly 
trained and diverse energy workforce
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With support from Bank of America

Nick Hylla, Executive Dir., MREA Ellen Barlas, Associate Dir., MREA

Presenters
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With support from Bank of America

Janet Gomez
Director, Talent 
Acquisition·Freedom Forever

Stefan Boehme
Education Content Manager 
PVcase

Lauren Friedman
Solar Ambassador Program 
Manager·RE-VOLV

Presenters

https://freedomforever.com/
https://pvcase.com/
https://re-volv.org/


Sarah Pidgeon
Executive Director for 
Workforce Development
Solar Landscape

Nycholle Brown
Senior Project Manager, 
Workforce and Contractor 
Development
Elevate

Grant Scheffer
Solar United National

Presenters

https://solarlandscape.com/
https://www.elevatenp.org/
https://solarunitednational.com/


Justo Garcia, Solar and Building Electrification Training and 

Career Placement · City of Minneapolis

Presenter



Midwest Renewable Energy Association 

Promoting renewable energy, 
energy efficiency, and 
sustainable living through 
education and demonstration 
since 1990.
Together with partners around 
the Midwest, we work to expand 
renewable energy adoption 
through innovative programs, 
renewable energy training, and 
educational events. 



National Clean Energy Workforce Alliance – 
Training Program Presentations



















































































































Equitable Solar Communities of Practice

• The U.S. Dept. of Energy (DOE) Solar Energy Technologies Office launched the 
Equitable Solar Communities of Practice program to support the expansion of 
equitable benefits in solar adoption.

• The Solar Workforce community of practice focuses on topics relating to 
ensuring that solar jobs are accessible to workers from all backgrounds, provide 
prevailing wages and benefits, and offer pathways for union membership.
o Lead Organization: Midwest Renewable Energy Association (MREA)
o Core Team Members: GRID Alternatives, Renewables Forward, Solar Energy 

International, the American Federation of Government Employees 
(AFGE), the City of Minneapolis Green Careers program, and the Interstate 
Renewable Energy Council (IREC).



Landscape Review
Equitable Solar Workforce Development













Inflation Reduction Act 
(IRA) and Solar Jobs

• Over the next 
decade, SEIA reports the 
IRA will create an 
additional 137,000 jobs 
when compared with 
a no-IRA scenario.



Training Program Credentials
• Licensing: Requirements differ by State. Requires 

documented experience, training, testing, continuing 
education, and reporting to licensing body.

• Certification: Training aligned with third party testing 
provider. Requires continuing education to maintain.

• Certificates and/or Technical Diplomas: Often provided 
by 2-year colleges with guidance from an industry advisory 
board. Do not require independent testing or continuing 
education.

• Degree Programs: Bachelor and Associate degree 
programs offered at 2 and 4-year colleges. Typically  require 
formal industry advisory boards and labor market analysis. 

https://www.nabcep.org/certifications/nabcep-board-certifications/, 
https://irecusa.org/clean-energy-training/credentials/credential-holder-registry/ and https://www.nccer.org/ 

https://www.nabcep.org/certifications/nabcep-board-certifications/
https://irecusa.org/clean-energy-training/credentials/credential-holder-registry/
https://www.nccer.org/


Solar Careers:  Occupations
Occupation Projected 

Job Growth  
(National) 

Solar Photovoltaic Installer (O*NET 47-2231.00)29 22% 

Civil Engineers (incl. Transportation Engineers) (O*NET 17-2051.00)30 5% 

Civil Engineering Technologists and Technicians (O*NET 17-3022.00)31 1% 

Construction Managers (O*NET 11-9021.00)32 5% 

Electrical and Electronics Engineers (O*NET 172071.00)33 4% 

Electrical and Electronic Engineering Technicians (O*NET 17-3023.00)34 1% 

Electricians (O*NET 47-2111.00) 6% 

Engineering Technologists and Technicians (O*NET 17-3029.00)35 3% 

Environmental Engineers (O*NET 17-2081.00)36 6% 

Project Management Specialists (O*NET 13-1082.00)37 6% 

• Solar Photovoltaic Installer:
o Fastest projected growth rate
o Limited data available by state 
o Fluctuates with state policy
o Does not delineate between 

residential and utility scale
• Related Occupations:

o Occupations more clearly defined
o More detailed state level data
o Data collection formalized by 

federal and state agencies

https://www.onetonline.org/ 

https://www.onetonline.org/


Solar Careers:  A Changing Landscape
Career Mapping:
• IREC has a good baseline
• Industry is evolving with resi/commercial 

and utility scale sectors diverging
• Solar installer not "apprenticeable"
• Industry focus is on existing, related 

"apprenticeable" occupations
• State laws shaping career pathways
• IRA: Apprenticeship, prevailing wage

https://www.irecsolarcareermap.org/ 

https://www.irecsolarcareermap.org/


Solar Careers:  New York Workforce Study
Findings – Understanding the 
Workforce
1. National and state level job estimates 
based on industry-side data of solar 
workers may be inaccurate as solar 
installation and maintenance workers 
work for multiple employers
2. Solar installation and maintenance 
workers who work in New York, do not all 
reside in the state; work across multiple 
states; and have often relocated for their 
solar work sites in New York
https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April
%202024_Final.pdf  

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf
https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf


Solar Careers:  New York Workforce Study
Findings – Racial Disparities
9. White workers paid an annual salary 

made nearly twice the median rate of 
their Black and Hispanic counterparts.

10. Black workers were more likely to 
report they received payment in the 
form of cash.

14. Black workers were more likely to 
indicate they had self-paid for their 
certifications such as OSHA 
certifications.

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April
%202024_Final.pdf  

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf
https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf


Solar Careers:  New York Workforce Study
Conclusion
This exploratory study found significant 
issues for solar construction workers in 
the sample which was 99.6% 
non-union. These issues included the 
prevalence of payment per panel 
installed, lack of access to benefits, 
stimulant usage, and transience. 
Additionally, this study found significant 
racial disparities across pay, hours 
worked, benefits and retention.

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April
%202024_Final.pdf  

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf
https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf


Solar Careers:  New York Workforce Study
Conclusion
Given that unionized workers are more 
likely to earn higher wages, tend to 
have reduced racial and gender pay 
gaps, are more likely to be covered by 
employer-provided benefits, and are 
more likely to report unsafe working 
conditions (Bannerjee et al., 2021), it 
follows that future research should 
investigate samples of primarily 
unionized solar workers.

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April
%202024_Final.pdf  

https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf
https://www.ilr.cornell.edu/sites/default/files-d8/2024-04/CJI-NYS%20Solar%20Workforce%20Report_April%202024_Final.pdf


Apprenticeship 
What are apprenticeship programs?
•Structured, long-term training programs that combine 
on-the-job learning with related instruction that leads to a 
recognized license or qualification in a skilled trade.

•Include uniform supervisory requirements, wages, 
benefits, etc. That conforms to a standard approved by 
the state apprenticeship administrator and/or U.S. DOL.

•Related instruction is received through the association, 
union, or formal training partnership.

•The 200 Apprenticeship Readiness Programs in 29 US 
states are a proven model to prioritize community hiring. 

https://www.apprenticeship.gov/ 

https://www.apprenticeship.gov/


Apprenticeship: Solar Industry Representation
• Currently, 10.5% of solar workers are represented by a union, collective 

bargaining agreement, and/or project labor agreement. 
• Although apprenticeship levels are relatively low across the solar industry, the 

IRA includes labor standards that supports apprenticeship participation on every 
solar project over 1MW.



Apprenticeship - Labor Unions
• Recently, prominent national labor unions have engaged with 

the solar industry and committed their members to supporting 
widespread deployment of solar and energy storage. These 
unions play a critical role in project development:
o IBEW – International Brotherhood of Electrical Workers
o LIUNA - Laborers' International Union of North America
o IUOE - International Union of Operating Engineers
o UBC - United Brotherhood of Carpenters

• In 2023, IBEW, IUOE, and LIUNA signed a national tri-trade 
solar agreement governing the construction of utility-scale solar 
projects, making it easier for developers, contractors, and 
unions to bring renewable energy generation online..

https://www.necanet.org/docs/default-source/labor-relations-conference/labor-relations-bulletins/lr-bull
etin---national-tri-trade-solar-agreement-q-and-a.pdf?sfvrsn=450ead40_3 

https://www.necanet.org/docs/default-source/labor-relations-conference/labor-relations-bulletins/lr-bulletin---national-tri-trade-solar-agreement-q-and-a.pdf?sfvrsn=450ead40_3
https://www.necanet.org/docs/default-source/labor-relations-conference/labor-relations-bulletins/lr-bulletin---national-tri-trade-solar-agreement-q-and-a.pdf?sfvrsn=450ead40_3


Pre-Apprenticeship Programs
• Offer introductory training and entry-level work experiences, 

typically to secondary school, vocational school, or recently 
graduated individuals. 

• Programs have a recruitment relationship with existing 
Apprenticeship sponsors, prepare students to pass required 
testing, and can satisfy basic related instruction requirements. 

• Pre-Apprenticeship programs currently participating in solar 
industry events:
o HBI – Home Builders Institute (Pre-Apprenticeship)
o CEO – Center for Employment 

Opportunity (Pre-Apprenticeship & Training)
o YouthBuild (Pre-Apprenticeship & Training)
o PowerCorps BOS (Pre-Apprenticeship & Training)



Apprenticeship:  Dept. Of Labor Determination
• Solar Installer is not currently recognized as apprenticeable by the US 

Department of Labor. "Based on its analysis of the work process schedules of 
existing apprenticeable occupations, thus far OA takes the position that 
commercial solar installation work can be conducted across a variety of such 
occupations, including but not limited to electricians, laborers, iron workers, 
operating engineers, and carpenters."

• To be apprenticeable an occupation must 
o Involve skills that are customarily learned in a practical way through a 

structured program of on-the-job supervised learning
o Be clearly identified and commonly recognized throughout an industry
o Require instruction to supplement on-the-job learning
o Involve the progressive attainment of technical skills...

https://www.apprenticeship.gov/sites/default/files/bulletins/Bulletin%202023-124%20Apprenticeable%20Occ
upations%20for%20RAs%20in%20the%20Solar%20Industry.docx 

https://www.apprenticeship.gov/sites/default/files/bulletins/Bulletin%202023-124%20Apprenticeable%20Occupations%20for%20RAs%20in%20the%20Solar%20Industry.docx
https://www.apprenticeship.gov/sites/default/files/bulletins/Bulletin%202023-124%20Apprenticeable%20Occupations%20for%20RAs%20in%20the%20Solar%20Industry.docx


Apprenticeship:  Residential and Commercial
There is an apparent need to develop/scale 
Apprenticeship programs that serve workers in 
residential and commercial solar companies.
• Most solar workers serve the residential market.
• National union commitments have been made 
specifically for utility scale deployment.

• Most residential and commercial solar projects in 
the US are built by non-union contractors.

• The Associated Builders and Contractors (ABC) is 
increasingly supporting Apprenticeship with non-union 
residential and commercial solar companies.

https://www.abc.org/ 

https://www.abc.org/


Apprenticeship:  State Agency Approvals
• State Apprenticeship Agencies 

(SAA) are approving solar installer 
apprenticeship programs:

• Examples include:
o Solar Energy Apprenticeship Program in 

Florida  https://floridasolarapprentice.com/
o Revision Energy Apprenticeship Program 

in Maine  
https://www.revisionenergy.com/solar-com
pany/solar-careers-and-training/electrical-
apprenticeship-program

o Renewable Energy JATC in 
Oregon  https://www.oregon.gov/boli/appr
enticeship/Pages/apprenticeship-details.a
spx?appid=11260994

https://floridasolarapprentice.com/
https://www.revisionenergy.com/solar-company/solar-careers-and-training/electrical-apprenticeship-program
https://www.revisionenergy.com/solar-company/solar-careers-and-training/electrical-apprenticeship-program
https://www.revisionenergy.com/solar-company/solar-careers-and-training/electrical-apprenticeship-program
https://www.oregon.gov/boli/apprenticeship/Pages/apprenticeship-details.aspx?appid=11260994
https://www.oregon.gov/boli/apprenticeship/Pages/apprenticeship-details.aspx?appid=11260994
https://www.oregon.gov/boli/apprenticeship/Pages/apprenticeship-details.aspx?appid=11260994


Apprenticeship:  Dept. of Labor Guidance
• The U.S. DOL has multiple ongoing grants and contracts 

with intermediaries to support Apprenticeship. 
• This includes IREC serving as an intermediary through the 

U.S. DOL Apprenticeships in Clean Energy (ACE) Network, 
a coalition of expert organizations to guide the development 
of Registered Apprenticeships at clean energy companies. 

• Adaptive Construction Solutions (ACS) is also actively 
supporting solar company Apprenticeships.

• IREC is also supporting the development of National 
Guideline Standards (NGS) of Apprenticeship for 
occupations of interest to the solar industry. The MREA is 
contracted to develop NGS with the guidance of industry 
working groups and has completed NGS for Construction 
Craft Laborer. Subsequent occupations forthcoming..

https://www.goapprentice
ship.com/ 

https://irecusa.org/progra
ms/ace-network/ 

https://www.goapprenticeship.com/
https://www.goapprenticeship.com/
https://irecusa.org/programs/ace-network/
https://irecusa.org/programs/ace-network/


Workforce Services: Difficulty Hiring 
• 44% of solar industry employers 
said it was "very difficult" to find 
qualified applicants, which is the 
highest ever recorded..

• Installation & project 
development, and operations & 
maintenance were reported as most 
difficult to find qualified workers.



Education, Experience Required for Solar Industry New Hires

Required previous 
work experience

Required bachelor's 
degree or higher

Required an 
associate degree or 
academic certificate 
from an accredited 
college, but 
no bachelor's degree

Required a 
vocational or 
technical 
post-secondary 
certificate or 
credential



Workforce Services: Wages
• Wages for solar workers are similar to, or higher than, wages for U.S. 
workers in similar occupations. 

• Medium hourly wages for: 
oConstruction Laborers: $19.59
oSolar PV installer: $21.75
oAll U.S. Occupations: $22.26
oRoofers: $23.04

• A provision in the Inflation Reduction Act requires that developers of 
projects over 1MW pay prevailing wage to laborers and mechanics to 
receive the full value of the investment tax credit. This provision, the 
apprenticeship ratio requirement, and similar state provisions that apply 
to residential and commercial projects should support continued increases 
in the average wage of PV installation workers.



Workforce Support Services
• Targeted recruitment strategies ensure diverse participation in 
solar training programs. 

• Career counseling services help individuals navigate training 
options, job search strategies, and professional development 
pathways, ensuring they make informed decisions about their 
careers. 

• Wrap-around services that support overcoming barriers like 
transportation and childcare improve retention and success rates in 
training programs. 

• Job placement services connect trainees with employers, 
facilitating smooth transitions into the workplace.



Workforce Services: Mentored Work Experience
Mentorship 
Programs are 
structured initiatives 
where experienced 
professionals guide & 
support individuals 
seeking to enter or 
advance in the solar 
industry.
IREC reports that 34% 
of solar firms offer a 
mentorship program.



Justice, Inclusion, and Sustainability
• The demographic makeup of the solar industry has 

remained largely unchanged over the last few 
years.

• It is expected that recent federal funding will further 
diversify the demographic makeup of the solar 
industry.

• 31% of solar firms offer a training program on 
diversity and/or inclusion.



Justice, Inclusion, and Sustainability
• The Justice40 initiative aims to ensure 
that 40% of the overall benefits of federal 
investments in clean energy reach 
disadvantaged communities.

• Formula funding and competitive funding 
opportunities resulting from the Bipartisan 
Infrastructure Law and Inflation Reduction 
Act include support infrastructure investment 
and workforce development for low to 
moderate income households and 
in specifically designated census tracts

https://www.whitehouse.gov/e
nvironmentaljustice/justice40/ 

https://www.whitehouse.gov/environmentaljustice/justice40/
https://www.whitehouse.gov/environmentaljustice/justice40/


Justice, Inclusion, and Sustainability
• The workforce funding presents a significant opportunity to 

design training programs that best serve communities with 
persistent high unemployment and latent clean energy 
investment potential. 

• To direct the benefits to communities in need, the programs 
leverage the Climate and Economic Justice Screening Tool 
(CEJST). The tool uses economic, demographic, and 
environmental factors to identify communities of priority for 
funding.

• Similar approaches have been adopted by states to increase 
solar employment and development initiatives (i.e. Illinois 
Environmental Justice Communities) and are incorporated 
into provisions in the IRA. Prominently in the Act, solar 
projects in designated low-income communities and energy 
communities qualify for additional investment tax credits.

https://www.energy.gov/justice/justice40-initiative 
https://www.energy.gov/justice/low-income-communities-bonus-credit-program 

https://www.energy.gov/justice/justice40-initiative
https://www.energy.gov/justice/low-income-communities-bonus-credit-program


Gap Analysis 
Equitable Solar Workforce Development



Accessible and Employer-Responsive Training 

• Gap: State-level data on related employment demand, training 
availability, and job placement with specific focus on 
jurisdictions as identified by the Climate and Environmental 
Justice Screening Tool (CEJST)

• Gap: Coordinated recruitment and career support services with 
participation from secondary schools, employers, local 
workforce boards, and post-secondary training providers.

• Gap: Training program instructors with sufficient industry 
and instructional experience.

• Gap: Availability of support services for at-risk students.



Employment Opportunities
• Gap: Opportunities for employment with defined pathways for 
advancement upon completion of training program.

• Gap: Apprenticeship program capacity to meet solar industry 
workforce needs.

• Gap: Training programs support worker attainment of 
credentials and experience related to clearly defined career 
pathways in each state.

Career Advancement



Best Practices 
Equitable Solar Workforce Development



Accessible & Employer-Responsive Training 
• State-level tracking and reporting of forecasted solar employment 

demand, and training provider availability with specific data on CEJST 
priority census tracts.

• Training provider tracking and reporting of training participant 
demographics, credential attainment, and job placement.

• Workforce partners provide career counseling and soft skills training to 
support training program placement.

• Workforce partners offer stipends to support travel, childcare, and other 
needs during the training program.

• Workforce partners offer coaching and tutoring services to support 
training program completion and credential attainment.



Accessible & Employer-Responsive Training  
• Training provider and employer coordination on recruitment strategy 
and activities.

• Integration of employers and training providers into state and local 
workforce agency programming.

• Instructors have 5+ years of related professional experience and 
maintain continued relationships in the industry. 

• Training providers have a formal instructor evaluation and 
development process that supports instructor professional networking, 
continuing education, and professional certification. 

• Training providers recruit and train instructors that represent the 
populations served. 



Employment & Career Advancement
• Training providers maintain relationships with employers and 
provide job vacancies to students.

• Workforce partners provide financial support to students/ 
employers to facilitate job placement through probationary period.

• Workforce partners support employer mentorship programs to 
onboard and provide continued education to new employees from 
target demographics.



Employment & Career Advancement
• Pre-apprenticeship programs are locally available to facilitate 
interest and preparedness for apprenticeship.

• Apprenticeship programs support workers that serve the 
residential and commercial solar markets.

• Workforce partners support student attainment of licenses and 
credentials needed to meet local, state, and national demand 
for skilled workers.



Questions & Open Discussion



Next Steps

Thank you for attending the Equitable Solar Workforce Development 
Community Convening!
Your insights and feedback are invaluable to us as we strive to 
advance our efforts in creating a more equitable solar workforce.
Please take a few moments to share your feedback with us by filling 
out the following Google Form. The MREA will be sending the link via 
email after the meeting, but you can also access it directly here: 
https://docs.google.com/forms/d/e/1FAIpQLScPBXXztASoPTlJWkVrVJ
DdZNZlMq6kFvhDOcwtsa-Ahok-xg/viewform?usp=sf_link 
 

https://docs.google.com/forms/d/e/1FAIpQLScPBXXztASoPTlJWkVrVJDdZNZlMq6kFvhDOcwtsa-Ahok-xg/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLScPBXXztASoPTlJWkVrVJDdZNZlMq6kFvhDOcwtsa-Ahok-xg/viewform?usp=sf_link
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https://www.nccer.org/
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