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Clean energy is an engine of job growth 

that can transform economies in the 

United States and worldwide. This 

issue of Solar Today explores national 

workforce trends. 

Solar employment grew around five 

times more rapidly than job growth in 

the United States overall between 2014 

and 2019, according to the guidebook 

“Dynamic Careers in the Solar Industry: 

A Guide for Career Counselors and Job 

Seekers.” This book was produced by 

Interstate Renewable Energy Council 

and Solar Energy Industries Association 

in February 2022. 

The guidebook says this industry 

employs over 230,000 people nationally, 

counting Puerto Rico. It will need to 

grow to 900,000 employees by 2035  

to meet the clean energy goals of the 

Biden Administration. 

According to the U.S. Bureau of Labor 

Statistics, our industry is highly technical 

and requires a broad diversity of skills. 

Solar workers may have experience in 

manufacturing, construction, plumbing, 

soldering, brazing, pipefitting, assembly, 

welding, engineering, programming, 

metalworking, chemistry, sales and/or 

physics. Many have backgrounds in 

materials, chemical, civil, electrical, 

industrial, software or mechanical 

engineering. The building trades, 

including electricians, roofers and 

plumbers, all play important roles.   

Some solar employees have operated 

machines and foundries; worked with 

glass or coatings; welded, soldered 

and brazed metal; installed and 

repaired electrical and/or electronics 

equipment; studied environmental or 

atmospheric science; operated power 

plants; worked with semiconductors or 

been employed in sales or real estate. 

According to Ellen Barlas, associate 

director of the Midwest Renewable 

Energy Association, the Wisconsin 

Focus on Energy program administrator 

surveyed installers in Spring 2021 and 

found 91% were currently looking for 

staff. 77% were having difficulty  

finding them. 

IREC’s National Solar Jobs Census 

found in 2021 that 89% of employers in 

this industry said it was “very difficult” 

or “somewhat difficult” to fill  

open positions. 

“Lack of awareness about opportunities 

for family-supporting, innovative careers 

in solar and other clean energy fields is 

a top barrier to market expansion,” wrote 

Laure-Jeanne Davignon and Gwen 

Brown, vice president of workforce and 

communications director at IREC, in the 

Winter 2022 issue of Solar Today. 

“Pathways into the solar industry are 

not clearly defined or widely promoted. 

Solar is impacted by the persistent and 

pernicious stigmatization of career 

pathways in the trades.”

This issue of Solar Today explores the 

statistics behind job creation in the 

United States, as well as the benefits  

of local employment.   

Kat Friedrich

Editor in chief of  

Solar Today and  

professional  

member of the  

American Solar  

Energy Society
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By John A. “Skip” Laitner

E
nergy jobs? U.S. citizens 

usually don’t give energy 

much thought… except as 

we might worry about the price 

of gasoline or the monthly  

electricity bill. Yes, we might  

also fret a little as we think  

about how fossil fuels contribute 

to the growing burden of  

climate change. 

A Shift in Perspective

There is so much more to the energy-jobs story 

than is generally understood. This is especially 

true as engineers, materials scientists, and even 

energy and resource economists are coming up 

with new critical insights on how energy shapes 

our larger social and economic wellbeing, as well 

as the climate and growing environmental burdens. 

I have great hope that “rethinking the energy 

narrative” might positively enhance a more robust 

and sustainable economy. In the brief account  

that follows, I’ll lay out working examples of how  

a deeper understanding of jobs might change our 

minds about the nation’s energy consumption as  

it enables the greater good. 

Looking at jobs figures can give us reasons for 

both caution and optimism. 

Energy Enables Work

On any given day, someone may be welding 

together critical parts of an infrastructure that will 

generate a useful amount of solar-powered 

electricity. At the same time, a plant foreman may 

power up equipment to meet the day’s production 

schedule. A truck driver may be on her way to 
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Op-Ed Explainer

An engineer at SunEdison oversees SunEdison’s testing facility at 
SolarTAC in Aurora, Colorado.



8   SOLAR TODAY  |  SPRING 2024

deliver a replacement part that allows a 

manufacturer to resume production. 

These separate work events all share 

three critical ingredients. The first is 

someone who performs work or who 

directs an activity that gets the job 

done (labor). The second is the use of 

machinery or equipment that enables 

the production of goods and services 

(capital). The last is a flow of energy so 

that the desired work can be carried 

out (useful energy as work). 

In effect, both labor and capital 

absolutely require energy in order to 

function at all. But it is not purely the 

availability of energy that matters, but 

how productively we put that energy  

to work. 

In fact, as Figure 1 suggests, since 1950, 

the U.S. economy has grown by a factor 

of almost nine. Compared to a real Gross 

Domestic Product (GDP) 1950 index of 

100, GDP has grown to an index of 888 

(rounded almost nine times) in 2022. 

Yet greater energy productivity — in 

effect, getting more work or output from 

energy supply — met 68% of total U.S. 

demand for energy services through 

2022. Energy services are those functions 

that enable labor and capital to facilitate 

or obtain desired end-use services or 

outcomes. Conventional energy supply, 

on the other hand, provided only 32% of 

that demand.

While the United States has shown 

significant gains in energy productivity 

over the years, it remains surprisingly 

less productive than many other 

developed nations. 

Based on 2021 data, the Energy 

Information Administration (EIA)

suggests that we generate about  

$210 of GDP (measured in 2015 

constant dollars to eliminate the  

effects of inflation) for every one million 

Btus of total energy consumed. Yet,  

the global average is slightly higher 

with a world energy productivity of 

$218 per million Btus. 

One million British Thermal Units of 

energy (Btus) is approximately eight 

gallons of gasoline, or 293 kWh  

of electricity.

While we outperform national 

economies like Belgium, Norway, 

Canada and China, other countries like 

Ireland, Switzerland, Denmark and the 

United Kingdom have much higher 

rates of energy productivity, tracking at 

© John A. “Skip” LaitnerFigure 1.  Author calculations are based on U.S. Energy Information Administration data (completed in February 2024).

Since 1950, Energy Productivity Met 68% of Total U.S.  

Demand for Energy Services While Energy Supply Only Met 32%
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$819, $554, $504 and $403 per million 

Btus, respectively. 

In fact, out of the 192 countries for which 

the EIA tracks such data, the United 

States appears to be only the 142nd- 

most energy-productive economy.1

At the same time, there is good news  

in this story. Investments in solar 

photovoltaics and wind energy can also 

provide a stimulus that can increase 

the number of jobs even as greenhouse 

gas emissions are significantly reduced. 

Before we dig into that possibility, 

however, let’s first step back and 

explore current climate damages as a 

function of jobs and economic damage.

Imagine Climate Change as  

a Cause of Job Loss and  

Economic Damage 

The Earth energy system is out of 

balance. This refers to the buildup of 

excessive heat within the biosphere 

because of the accumulation of 

greenhouse gases that prompt  

human-induced climate change. The 

accumulated heat in the system over 

the past 60 years or so is now on the 

order of 576 times global energy use 

— warming the land, the atmosphere 

and especially the oceans.2

With that scale of energy absorbed 

within the Earth’s ecosystems, it is not 

hard to imagine that the global heat 

engine, especially since the 1980s, has 

been driving a growing number of 

hurricanes, droughts, wildfires, floods 

and storms that create billion-dollar 

disasters and impact the nation’s 

infrastructure and communities — as 

reported by the National Centers for 

Environmental Information (NCEI).3

In short, according to Figure 2, the 

tracking of billion-dollar climate 

disasters within the United States 

suggests that the economic burden has 

grown from roughly $21 billion per year 

in the decade of the 1980s to an average 

annual impact of $121 billion over the 

last five years (2019 through 2023). 

If we do nothing to slow the growth of 

greenhouse gas emissions and if we 

then extrapolate that trend through  

the year 2040, the scale of economic 

damage might grow to $340 billion 

in 2040. 

The cumulative impact over the 17-year 

period 2024 through 2040 might be on 

the order of $4 trillion, with all NCEI 

values again reported in Consumer 

Price Index-adjusted 2023 dollars (to 

eliminate the effects of inflation). Yet, 

these values reflect only the direct 

impacts — that is, only the first cost of 

structural damages, including lost 

homes, other shattered buildings and 

smashed vehicles.

In the spirit of a Fermi thought 

experiment to give us a better sense  

of scale, we might find jobs effects by 

multiplying these first dollar impacts  

by what we call the total employment 

multipliers that measure the direct, the 

indirect and the induced effects of a 

positive dollar change in overall 

spending or a negative cost in  

climate damages. 

The direct impacts refer to the 

immediate disruption or the first costs. 

The indirect effects refer to the 

disruption in the supply chains that 

deliver or consume the likely array of 

goods and services that might be 

normally provided to households  

and businesses. 

Finally, the induced effects are the lost 

spending of incomes or wages that 

might otherwise be made possible by 

the provision of direct and indirect 

goods and services. 

As shown just under Figure 2, annual 

climate damages of ~$121 billion, when 

multiplied by an estimated economy-

wide average of 11 total jobs per million 

dollars in that year, suggests that about 

1.3 million jobs per year were impacted 

in each of the last five years. 

And assuming we take little action to 

Op-Ed Explainer
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Figure 2. Author calculations are based on NCEI data (completed in February 2024).



10   SOLAR TODAY  |  SPRING 2024

slow the growing climate burden, our 

simple extrapolation to 2040 suggests 

the various climate damages might be 

on the order of ~$340 billion in that year. 

Accounting for changes in labor 

productivity, we might perhaps find a 

smaller economy-wide jobs multiplier 

in 2040 of about 8.4 total jobs per million 

dollars. Despite a smaller multiplier, the 

larger economic damages might create 

a larger total impact that grows to 

roughly 2.9 million jobs in that year alone. 

My calculations are derived from the 

current 2022 IMPLAN data set for the 

United States.4

Imagine Climate-Productive 

Investments with Real Job Benefits 

Rather than worry about the growing 

economic burden of climate change, 

might we imagine a set of productive 

investments that can both reduce 

greenhouse gas emissions and also 

drive new employment opportunities 

even as we also increase the nation’s 

overall energy productivity? 

In fact, spending less money on oil and 

gas can drive economic growth and 

produce proportionally more jobs in 

construction and other sectors, as 

shown by the job-coefficient contrast 

in Figure 3. 

In short, for every $1 million of avoided 

oil and gas industry costs, which drives 

a total of 6.9 jobs, the energy-bill 

savings spent throughout the economy 

might drive 11 total jobs. The net gain is 

4.1 jobs. 

And if we encourage an investment 

stimulus of $1 million to construct new 

solar-power and wind-energy systems, 

together with associated grid-

enhancement assets (such as storage), 

that might drive a total of 12.6 jobs 

within the U.S. economy. There is a 

huge opportunity to do so with an 

investment in our nation’s overall 

energy productivity. 

A MacArthur Fellow, my colleague Saul 

Griffith, lays out this potential in his 2021 

book, “Electrify: An Optimist’s Playbook 

for our Clean Energy Future.” As he 

suggests in Figure 6.1 on page 54 of his 

book, by encouraging a productive 

investment that electrifies the U.S. 

economy, we could reduce total energy 

needs by more than half. 

Equally critical, at its peak, Griffith said 

the “rewiring of America will create 

more than 25 million new jobs.” While 

there will be jobs displaced within the 

conventional energy sector, by the year 

2040 there will be “a sustained 5-6 million 

job increase over what it is today.”5

Other studies suggest similar magnitudes. 

In another 2021 study undertaken for 

Senate Majority Leader Charles Schumer 

(D-NY), my economist colleague Jeremy 

Rifkin, the World Resources Institute, 

Black & Veatch, and I documented the 

possibility of 15 to 22 million new jobs 

being created if the nation transitions to 

a higher level of energy productivity.6

Long story short? Rather than view the 

transition to a more energy-productive 

economy as a cost burden, we can 

retire our old arguments and thinking. 

Instead, we can imagine the evolution 

of a more energy-productive economy 

and increase the job-creation potential 

even as we reduce our global climate 

and environmental burdens. 

There is an economic imperative and a 

very real opportunity to do so, if we 

choose to make it happen. 

About the Author

John A. “Skip” Laitner is a long-time 

international resource economist. He is 

the principal and founder of Economic 

and Human Dimensions Research 

Associates, based in Tucson, Arizona. 

He is a professional member of ASES.
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Figure 3. Author calculations are based on IMPLAN data (completed in February 2024).

United States Key Sector Job Coefficients in 2022
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S
everal factors contribute to the 

increased demand for careers in 

clean energy. A complex 

combination of encouraging federal 

policies, funding support for employers 

and consumers, increased awareness 

and interest in energy efficiency, and 

advances in clean energy technologies 

create the ideal combination for an 

immediate need for workforce-  

development initiatives to help advance 

career pathways into clean energy. 

Imagine a perfect pie crust without 

filling; that sounds like it is less 

appealing. Imagine pie filling with no 

crust; that’s certainly not going to hold 

up. Imagine a delicious pie with a 

perfect crust and filling, with your 

A Coordinated Approach  
to Clean Energy: A Recipe  
for Success
By Cynthia Finley

© Jose Carlos CerdenoUsing a smartphone allows two solar technicians to examine a diagram.
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Op-Ed Explainer

favorite ice cream melting on the dish, 

but no utensil with which to eat; 

everything you want but no way to 

access it. 

Building a sustainable workforce 

pipeline into clean energy that is diverse, 

is equitable and meets the market 

demands requires the right partners, 

tools and aligned collaboration. Absent 

any of these ingredients, it is like a dessert 

that no one can eat or wants to eat. 

Building a workforce strategy in clean 

energy is like constructing any recipe; 

start with the ingredients (data). What 

do stakeholders need to know? How 

many employees does the industry 

need? What does the current labor 

market look like? And where do 

employers find the millions more 

dollars needed to transition to a  

future of 100% clean energy? What  

is the first step? 

According to the U.S. Economic 

Development Administration, workforce 

development strategies are crucial to 

economic development and should 

include many elements. Employers and 

community partners should be 

included for a more coordinated 

approach.1 That is a tall order even for 

the most well-coordinated programs. 

Coordinating efforts is one of the 

essential takeaways from this list. 

Ensuring that players are aligned in 

their approaches can prove to be 

complicated. How can stakeholders 

implement successful workforce 

strategies that make a difference? 

A successful strategic framework must 

include the following: 

Understand the Clean Energy 

Landscape: Determining the trends in 

clean energy and the potential 

growth of new technologies will be 

important to establish a successful 

strategic workforce framework. 

Assess Workforce Needs: 

Determining what occupations and 

skills will be required to fulfill those 

workforce demands will be key to 

developing a sustainable pipeline 

routing workers into growing job 

opportunities. 

Educate and Train: Knowing where 

the training providers are in a state 

will help to provide a streamlined 

approach for job seekers to gain the 

skills they need that align with 

employer demands. 

Build awareness: The clean energy 

sector is fragmented across multiple 

industries. Creating public-awareness 

campaigns, spotlighting career 

pathways and providing resources  

to help job seekers begin their 

journeys is essential. 

A multifaceted approach that involves 

collaboration among various stakeholders 

will be necessary to develop robust 

sector strategies for the clean energy 

workforce. Where do industry 

stakeholders start to create this 

sustainable approach in their 

communities? It’s often not at the 

beginning. While the oven may be the 

last tool to finish a delicious recipe, it’s 

the first thing one preheats before 

beginning.

Understanding the Landscape: 

What Do We Need to Pay  

Attention to?

According to the U.S. Bureau of Labor 

Statistics, “employment of solar 

photovoltaic installers is projected to 

grow 22% from 2022 to 2032.”2 Keeping 

tabs on the federal landscape also 

provides clues that help predict 

solar-industry growth. The Inflation 

Reduction Act “will lead to 

transformative growth for solar and 

other clean energy industries.”3

According to Interstate Renewable 

Energy Council’s (IREC) 13th annual 

Solar Jobs Census, “For the first time, 

solar companies will have the option to 

use the Production Tax Credit, and new 

provisions allow new entities to take 

advantage, including churches, 

government entities, educational 

institutions, tribal nations and other 

nonprofits.”4

What Might Stand in Our Way?

Will recent changes to net metering in 

California or a rise in interest rates 

across the United States impact the 

projected growth? According to Michelle 

Davis, head of solar research at Wood 

Mackenzie, “The [United States] solar 

industry is on a strong growth trajectory, 

with expectations of 55% growth (2023) 

and 10% growth in 2024.”5

Wood Mackenzie noted that over the 

long term, “interconnection bottlenecks 

and transmission capacity may impact 

sustained growth.”6 This is something to 

keep an eye on. The data and statistics 

on workforce development are evolving. 

Knowing which data trends to focus on 

can be perplexing. 

Assessing Workforce Needs:  

A Mixed Bag of Data

One minute, eggs are good for you,  

and the next, they aren’t. What do you 

do with conflicting labor-market data? 

Labor-market projections can help lay 

the foundation for your workforce 

needs. However, it’s time to roll up our 

sleeves and dig deeper. Developing 

relationships with employers adds the 

depth and breadth of information you 

need to prepare for workforce demands. 

With labor projects determined, 

workforce stakeholders and employers 

can move on to conducting a gap 

analysis to determine what may be 

missing to meet industry needs. 

Education and Training

Thanks to employer partners, the 
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occupations are defined, the skills are 

assessed, the credentials are determined, 

and the timing of the workforce 

landscape has been studied; now, let’s 

get to the rest of our recipe needs. 

The levels of experience for occupations 

can vary from employer to employer. 

IREC’s data on new hires in 20227

shows stark differences in the amount 

of training or credentials required 

across industry occupations. 

It’s important to know what is expected 

to determine where our strategy may 

fall short. A gap analysis determines what 

training exists in our communities and 

what stakeholders and workforce partners 

may need to develop to fill the gaps. It 

is a critical next step in our recipe.

Ensuring There Is a Pathway

44% of solar industry employers said it 

was “very difficult” to find qualified 

applicants — the highest such percentage 

ever recorded in the Solar Jobs Census.8

How do employers and workforce 

stakeholders close this gap? Mapping 

out which occupations are in immediate 

demand and the required credentials 

or skill sets is an excellent place to start 

to give the job seeker a solid idea of 

their career path. 

IREC’s solar career map9 illustrates the 

expansive options for career growth in the 

industry and the pathways to get there. 

Are We Using the Freshest 

Ingredients? The Importance  

of Quality

So far, this strategy has identified the 

jobs and the skills required and has 

identified the training to meet those 

demands and established career 

pathways. But what about quality 

assurance? With a rapidly changing 

clean energy landscape, it will be vital 

for job seekers to receive training that is 

assured to meet industry standards and 

that prepares them for sustainability in 

the workforce. 

Where do you begin to determine if 

training providers align with industry 

demands and provide quality training? 

Start by exploring who is accredited in 

the field. 

We may be at the part of our recipe 

where we have an ingredient we aren’t 

sure we really need. Will it really make 

a difference to leave out this ingredient, 

which is sometimes hard to find? While 

I don’t think our recipe will be a 

complete failure without an accredited 

training provider, I definitely don’t think 

it will be winning any ribbons at the 

county fair. 

Accreditation ensures that trainers  

are trained for specific job tasks. 

Conformity assessment tasks may 

include testing, inspection or 

certification.10 According to the IREC 

standard 14732:2014 Job Task Analysis 

Guidance Document, accreditation 

ensures training organizations are 

developing “job task analysis (JTA)  

from which to form the basis of their 

curriculum or syllabus,”11 but it’s also 

how employers know they are getting 

the freshest ingredients. 

The New Face of the Workforce

Today’s workforce is multifaceted; the 

current generational span includes the 

Boomer generation (60-78) through 

Generation Z (7-22).12 With a large 

population beginning to age out of the 

industry or job seekers making career 

switches later in life, there is a learning 

curve for employers to properly support 

these changing dynamics and ensure 

company sustainability and growth. 

Building Awareness

When our recipe is complete, 

workforce stakeholders started with  

a clean slate; brought in the experts 

(employers, educators, training 

professionals and community-based 

Credentialing initiatives 

provide a vital layer of quality 

assurance in rapidly evolving 

clean energy sectors to ensure 

that workers are trained to the 

highest standards and that 

their skills and competencies 

are adequately validated.

— Anna Sullivan, previous IREC  

 director of credentialing

Support our cause.  
Donate today!

www.ases.org/donate
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organizations); figured out what was 

needed to get cooking; used all of our 

best tools and ingredients; and 

followed each step through the very 

end. Now, how does the message  

get out to job seekers about this 

wonderful creation? 

The clean energy-workforce space is 

energized (no pun intended), so many 

people are interested in and supporting 

the shift to clean energy. Here are a few 

resources to help you get started and 

build these integrated connections to 

organized labor, federal resources, 

employers, training providers and 

community-based organizations:

The National Clean Energy 

Workforce Alliance:13 a cross-sector 

effort to improve clean energy 

education, training and job-placement 

outcomes — and ensure that expanding 

clean energy job opportunities are 

inclusive of diverse candidates and 

underserved communities 

Green Workforce Connect:14 a new 

workforce strategy from IREC 

working to create a central hub of 

clean energy jobs (https://

greenworkforceconnect.org), a new 

platform that connects job seekers 

and contractors to employers 

Apprenticeships in Clean Energy 

(ACE Network):15 a network that 

leads a national coalition of industry, 

training and workforce development 

leaders to expand and diversify 

Registered Apprenticeship 

opportunities in the rapidly evolving 

clean energy sector

Association for Career and Technical 

Education (ACTE):16 an association 

that provides educational leadership 

in developing a competitive 

workforce and strives to empower 

educators to deliver high-quality CTE 

programs that ensure all students are 

positioned for career success  

Regardless of one’s seat at the table, 

whether as an employer, contractor, 

training provider or workforce 

stakeholder, communication is key  

to advancing the solar industry. 

Employers are crucial, but quality 

education and training should be 

non-negotiable. Sustainability is linked 

to resources and career pathways. The 

plan isn’t just to get people jobs; the 

goal is to get people long-term careers 

that impact our growth opportunities. 

Let’s get cooking! 

About the Author 

Cynthia Finley is the vice president of 

workforce and strategic innovation at 

IREC (Interstate Renewable Energy 

Council), where she leads the team in 

developing strategic initiatives to 

expand workforce development in the 

clean energy industry. She is committed 

to creating equitable career opportunities 

for underrepresented populations.  

She holds a doctoral degree in  
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Jobs on the Chopping Block 
as Utilities Lobby Against 
Local Solar By Katie Kienbaum

A
cross the country, investor-

owned utility monopolies are 

spending big to stop a major 

clean energy job creator: local solar.

As one example from California, the 

three main investor-owned utilities 

contributed at least $1.7 million to a 

group pushing to limit the amount  

that solar owners are paid for energy 

shared with the grid.1 Last year, the 

state — which is the largest rooftop-

solar market in the nation — 

implemented new net metering  

rules that dramatically reduced 

compensation for new rooftop solar.  

The Golden State, once seen as a 

climate leader, isn’t the only place 

where local solar is under attack. With 

utility support, states have rolled back 

net metering for rooftop solar, and 

utilities have opposed community 

solar programs or pushed to limit the 

financial benefits for participants.2, 3

Local solar refers to the smaller-scale 

installations built on rooftops, over old 

landfills, and in other available spaces 

near the communities they power. 

Compared to the far-flung, utility-scale 

solar farms that sprawl out over 

hundreds of acres, these compact 

local solar projects actually create 

more jobs per watt of energy capacity. 

Even the utilities’ own figures show 

that local solar is the superior job 

generator. In a regulatory filing in 

Minnesota, investor-owned utility Xcel 

Energy estimated that for every $1 

million it spent on rooftop solar, it 

would create 30 times more jobs than 

if it had spent the money on utility-

scale solar.4

Local solar projects create greater jobs 

because they lend themselves to a 

more human touch. Workers are needed 

to clamber around on the rooftops of 

households and community centers, to 

connect with potential solar owners 

and community solar subscribers, and 

to design projects that fit the unique 

needs of rural farms or dense urban 

neighborhoods.

Naturally, local solar development 

means jobs in installation, project 

management, and other services 

directly related to building community 

solar gardens and mounting panels  

on roofs. 

But the paychecks for local workers 

and other economic activity can also 

lead to growth in ‘induced’ jobs at 

businesses that aren’t obviously 

related to solar, such as restaurants, 

bookstores and doctors’ offices. 

Solar gardens and other clean energy 

projects that are not just locally sited 

but also locally owned can create even 

more jobs for communities. In a recent 

report called “Advantage Local: Why 

Local Energy Ownership Matters,” I and 

my co-authors laid out the many ways 

that local ownership of clean energy 

— distinct from its location or scale — 

can maximize community benefits, 

including jobs.5

For instance, research into community 

wind projects has found that local 

ownership was associated with more 

impact on local employment levels 

than absentee ownership.6 (This 

included jobs working directly for wind 

projects and related suppliers, as well 

as at other businesses in the region.)

One possible explanation for this 

increased employment effect is that 

local owners might be more likely to 

hire local workers and frequent local 

suppliers than corporate owners from 

outside of the community.

Furthermore, local ownership of clean 

energy gives communities the power 

to prioritize employing workers from 

groups that are underrepresented in 

the solar industry, including women, 

veterans, and Indigenous and  

Black workers.©
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Solar panel installers climb on the  
roof of a home in Minneapolis.
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In addition to jobs, local solar projects 

generate local economic returns 

through energy-bill savings and land- 

lease payments. Paired with batteries, 

they increase community resilience to 

extreme weather. Nurturing a local 

solar industry can also enable the 

growth of new small businesses, since 

the smaller scale is more accessible  

to entrepreneurs just getting started.

Locally owned solar, in particular, can 

increase popular support for clean 

energy deployment. In our report, we 

identified several studies that suggest 

that local residents favor community-

owned clean energy projects and that 

these projects are associated with 

more positive attitudes toward clean 

energy development.7, 8, 9, 10, 11

Plus, local ownership of solar puts 

power back in the hands of everyday 

people — not profit-maximizing utility 

executives — to make decisions about 

our own energy futures.

Perhaps because of these benefits, 

utilities push back against the growing 

popularity of local and community-

owned solar in a variety of ways. In 

state after state, investor-owned 

utilities have lobbied against rooftop 

and community solar programs — 

sometimes with disheartening success, 

as in California.12

We also suspect that some utilities 

may delay connecting projects to the 

grid (or at least not properly prioritize 

and fund this part of their work) to slow 

the growth of local solar.13

On the more nefarious deep end of the 

lobbying pool, utility monopolies have 

even supported deceptive ‘ghost 

candidates’ in order to unseat 

unfavorable legislators and leveraged 

charitable donations for the public 

support of community groups, all in an 

effort to manipulate policymaking and 

advance their own interests.14, 15, 16

With the efforts that investor-owned 

utilities make to just to stop their 

customers from installing rooftop 

solar, it’s not too surprising that two 

separate blockbuster corruption 

scandals in recent years have involved 

utilities: FirstEnergy Corp. in Ohio and 

ComEd in Illinois.17, 18

Investor-owned utility monopolies 

spend big on all of this dirty work 

because local solar, by offering an 

alternative to their 100-year-old 

business model of centralized control, 

threatens their shareholder profits and 

political power. 

An expert witness for the investor-

owned utility Arizona Public Service 

has admitted as much in front of the 

state’s utilities commission. During a 

hearing, he agreed with an attorney  

for the solar industry that the “growing 

number of [rooftop-solar owners] is a 

business risk to utility’s shareholders 

and company profits” and that this  

is why utilities often oppose these  

local projects.19

The utility monopoly threat to local 

solar has a real impact on clean energy 

jobs. According to an analysis late last 

year by the California Solar & Storage 

Association, California would have lost 

17,000 solar jobs — a fifth of the 

industry’s employment in the state — 

by the end of 2023 because of the 

state’s changes to net metering rules.20

“We are shedding jobs at a level that is 

reminiscent of the Great Depression,” 

even eclipsing losses related to the 

COVID-19 pandemic, the group’s 

executive director, Bernadette Del 

Chiaro, said.21

Of course, there’s still a need to make 

sure that local solar is equally available 

to all communities and that local solar 

jobs are good jobs. 
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Comparison of jobs associated with $1 million in capital expenditure for both utility-scale and rooftop solar; 
from a regulatory filing Xcel Energy made in 2020 at the Minnesota Public Utilities Commission. 

Jobs per $1 Million Invested,
According to Xcel 2020
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Though the gap has been shrinking 

over recent years, rooftop-solar 

adopters still skew toward higher 

incomes, even when accounting for 

homeownership.22 And as for any clean 

energy job, labor policies, practices 

and protections must ensure that local 

solar jobs allow workers to thrive.

Investor-owned utilities exist to make 

profits for investors, not to create local 

jobs or community benefits. Policymakers 

need to step in if we want to achieve 

those goals.

A key first step is for state legislators  

to prevent utilities from charging their 

customers for astronomical executive 

compensation, lobbying expenses, and 

other self-serving political-influence 

activities that hurt local solar and go 

against ratepayers’ best interests. 

Colorado, Connecticut and Maine have 

already passed utility-accountability 

laws and additional states are 

considering their own bills.23, 24

If regulators and legislators really want 

to maximize the job-creation and 

economic-development benefits of 

the clean energy transition, they need 

to stand up to the big utility companies, 

support the growth of rooftop and 

community solar, and make sure that 

local solar jobs are high-quality and 

easy to access for all kinds of workers. 

That way, monopoly utilities won’t be 

able to dim solar’s shine.

About the Author
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Cooperative Energy Futures’ Co-Founder and General Manager Timothy DenHerder-Thomas stands at the site of the cooperative’s community solar installation 
on Shiloh Temple International Ministries in Minneapolis.
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A
gainst the backdrop of the vast 

Pine Ridge Indian Reservation in 

South Dakota, where the winds 

whisper stories of resilience and the 

land echoes the trials and triumphs of a 

community, a beacon of hope emerges 

in the form of the Red Cloud Renewable 

energy center. 

Nestled within this expansive landscape, 

this center stands not merely as a 

collection of solar panels and structures, 

but as a testament to the unwavering 

determination of the Oglala Lakota people 

In the shadow of historical challenges, 

the presence of Red Cloud Renewable 

on Pine Ridge Indian Reservation marks 

a pivotal chapter — an assurance that 

energy independence is not just a 

dream but an imminent reality. 

Through innovation, empowerment and 

a deep reverence for heritage, this 

center is spearheading a transformative 

journey towards a future where 

renewable energy powers not only 

homes but also the resurgence of hope 

and pride within the community.

For generations, the Oglala Lakota 

people have navigated a complex 

history marked by struggles for self-

governance and the preservation of 

their rich heritage. 

In the midst of socioeconomic 

hardships — where unemployment 

rates soar and access to basic 

necessities remains a challenge — this 

cultural identity. 

However, amidst these trials, one 

formidable challenge looms large: the 

unyielding grip of energy dependency. 

With utility costs burdening households 

already grappling with economic 

constraints, the quest for energy 

independence emerges as an 

indispensable aspiration. 

Beyond mere access to power, it 

represents a beacon of self-reliance 

— a pivotal stride toward liberating the 

community from enduring cycles of 

hardship and a testament to their 

unwavering determination to shape 

their own destiny.

At the heart of Pine Ridge Indian 

Reservation’s transformative journey 

towards energy sovereignty stands the 

In 2002, fueled by a passion for change 

and a dedication to his community, Red 

Cloud embarked on a pioneering 

endeavor. By crafting and distributing 

solar furnaces, he not only provided 

immediate relief from the pressing 

utility costs but kindled a spark of hope 

for a sustainable future. 

This act of empowerment laid the 

groundwork for what would later 

energy center. Established in 2008, this 

center became a beacon of change, 

These classes, more than mere lessons 

on photovoltaics and renewable 

energy, serve as the cornerstone of 

progress for Native Americans. They 

don’t just impart technical knowledge; 

they embody a promise of opportunity, 

a pathway toward a future where 

renewable energy isn’t just a concept 

but a tangible resource within the grasp 

of the community.

Marie Kills Warrior, an Oglala Lakota 

native who is a senior project support 

at Renewable Energy Partners, Inc., 

stands as a shining example of hope 

and progress for the future of Pine 

Ridge Indian Reservation. Her 

remarkable journey in the world of  

solar energy mirrors the radiant 

progress that is illuminating 

opportunities for the community. 

I asked her what it was like growing up 

on Pine Ridge Indian Reservation. She 

said, “Well, like most rez kids at that 

time, we played and ran around in the 

Solar Jobs Illuminate 
Opportunities on Pine Ridge 
Indian Reservation
By Alicia Kelton
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creeks out at North Route where we 

Kyle Dam, Yellow Bear and the river. 

Played basketball at the courts and on 

Sesame Street. 

“We spent a lot of time outside during 

the spring, summer and fall months. My 

berries, chokecherries and plums. They 

would also take us out to timpsila [wild 

turnip] hunting behind the hills by our 

house. You can say we made the best 

out of what we had.” 

Her solar odyssey began in 2017 during 

an Earth Day event, where the potential 

of solar energy ignited a spark within 

her. This initial curiosity transformed 

into a passionate pursuit of knowledge, 

leading her to Denver, Colorado, to join 

the Grid Alternatives SolarCorps program.

Her journey is not just about personal 

growth; it’s about lighting the way for 

others. She actively participated in the 

Tribal Train The Trainer (T4) program, 

preparing to teach and share the power 

of PV 101 with others. 

“I want to give back the same 

opportunity that was presented to me 

to other individuals in their homelands,” 

she told me. 

Her dedication to education and her 

vision for a future where Indigenous 

communities have greater access to 

renewables radiate hope. Her 

aspirations extend beyond her own 

backyard, envisioning a South Dakota 

that embraces renewable energy as a 

net metering state or as part of a 

coalition that changes the Public Utility 

Regulatory Policies Act rates. 

Her mission is clear: to empower her 

community and others to harness the 

limitless potential of solar energy. 

Through her unwavering dedication, 

the future shines brighter on Pine Ridge 

Indian Reservation, where solar jobs are 

indeed illuminating opportunities and 

inspiring a sustainable path forward.

In the heart of Pine Ridge Indian 

Reservation, where resilience has been 

tested by enduring challenges, a 

compelling narrative of hope, 

innovation and empowerment unfolds. 

Marie Kills Warrior’s journey, 

intertwined with the Red Cloud 

Renewable energy center and the 

burgeoning solar job opportunities on 

the reservation, epitomizes the essence 

of this transformative path. 

She embodies the hope and promise of 

Pine Ridge, while Henry Red Cloud 

stands as the bedrock upon which this 

visionary future is built. 

The radiant progress propelled by the 

Red Cloud Renewable energy center 

like Marie Kills Warrior and Henry Red 

Cloud serves as a beacon of hope. 

unwavering spirit in the quest for energy 

independence but also emphasizes 

that renewable energy is a catalyst  

for positive change, illuminating 

opportunities and forging a sustainable 

path forward. In Pine Ridge Indian 

Reservation’s heart, the future gleams 

with solar-powered promise, guided  

by the determination of its people. 
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L
ast fall, Solar Today readers 

learned about rising opposition to 

large-scale renewable energy 

development in communities nation-

wide. Author Joel Stronberg mentioned 

groups like the Alliance for Wise 

Energy Decisions and Citizens for Clear 

Skies, whose names belie campaigns 

that promote misinformation and 

dismiss urgent clean energy goals.1

Stronberg cited a 2023 study from the 

Sabin Center for Climate Change Law 

that cataloged nearly 300 renewable 

energy projects across 45 states that 

experienced serious organized 

opposition between March of 2022 and 

May of 2023 — a 40% increase in such 

projects compared to the year before.2

New research confirms the causes of 

this rising crisis. A survey of solar and 

wind developers released by Berkeley 

Lab in January 2024 found that 

© RoschetzkyIstockphotoA large solar farm in Texas stretches toward the horizon. 

It’s Time  
to Stand  
up for Solar

By Jill K. Cliburn
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permitting challenges and community 

opposition closely followed grid-

interconnection constraints as the top 

three reasons for large-scale solar-

project cancellations.3 Problems with 

financing, supply chains and power 

sales pale by comparison.

The threat that a vocal minority of 

citizens can pose to solar project 

approvals and ultimately to U.S. climate 

goals is real. But efforts to improve 

permitting processes and to see solar 

opposition in perspective are also 

gaining strength, thanks largely to 

formerly silent citizens who are 

standing up for solar.

Joanne Scanlon, executive director  

of the New York–based United Solar 

Energy Supporters (USES), is one of 

those formerly silent citizens. Scanlon 

retired from a career in healthcare and 

looked forward to spending time with 

her family before she realized that 

concern for her grandkids’ future  

would require her to become a clean  

energy activist. 

She watched opposition building 

against a proposed 180-MW solar 

development nearby called the 

Horseshoe Solar project. She started a 

Facebook page and then a Nextdoor 

networking group to offer a different, 

pro-solar perspective. She started to 

speak up at public meetings, 

collaborated with a Sierra Club group, 

and eventually “plugged into” USES.4

The Horseshoe project was delayed  

by about five years, but it was finally 

approved to break ground this year.5

Along the way, Scanlon said, “I learned 

to ignore personal attacks.” She said it’s 

important that debate and negotiations 

take place. That requires bringing 

well-researched facts to the table.

In this case, landowners’ rights were  

at stake, but so were the rights and 

concerns of indigenous people who 

have long called the region their home. 

A state review board recommended 

that a portion of the Horseshoe site be 

withdrawn from the development plan 

to protect Native American cultural 

sites. The developer complied. 

On this project and at least a half-

dozen more, USES has worked through 

the permitting process to bring lasting 

economic and environmental benefits 

to communities by “harvesting the sun,” 

according to Scanlon.

She said that USES accepts donations 

from developers, but that the group’s 

efforts are not contingent on developers’ 

support. Pro-solar campaigns do better 

when relying on volunteers who are 

known in their communities but not 

directly associated with the landowners, 

solar developers or utilities. USES 

board members and advisors assist 

frontline volunteers, preparing a trove 

of informative webinars, referrals and 

FAQ answers.

That backup crew includes an engineer; 

a behavioral scientist; a code officer; an 

energy business consultant and 

Richard Perez, a solar technology and 

policy innovator who served multiple 

terms as a board member of the 

American Solar Energy Society (ASES). 

Perez leads solar research at the State 

University of New York in Albany. He 

has been working with his son, Marc 

Perez, a group manager at Clean Power 

Research, on ways to meet grid 

requirements with less battery storage. 

The plan hinges on overbuilding and 

strategically dispatching PV.6 Perez 

said technical solutions and planning 

tools for a massive, yet careful PV 

buildout are at hand. “But the greater 

challenge today lies in public 

education,” he said, adding that an 

educated response to solar 

disinformation is urgently needed. 

In contrast to most local pro-solar 

groups, those that oppose solar 

developments are well organized and 

nationally networked and supported. 

At the 2023 ASES national solar 

conference, I shared my firm’s research 

on public engagement in a rising 

controversy around a proposed 

Fig. 1. Developers of large-scale solar and wind identify community opposition as a top reason for project 
cancellations. Over the past five years, about one-third of large-scale solar projects have been canceled 
and about half have experienced delays of six months or more.
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100-MW solar-plus-storage project 

near Santa Fe, New Mexico.7

Using a variety of analytic tools, we 

reviewed comments that were submitted 

to county permitting officials during 

early phases of what turned into a 

costly and ongoing permitting process. 

One simple and glaring finding was that 

just 13% of comments submitted during 

the first six months favored the project.

Those who opposed the project had 

quickly organized a mailing list, 

circulated instructions for writing public 

comments and op-eds, reached out to 

newspapers and radio, and launched  

a website. 

Initially, the site was built directly on the 

website of a solar opposition group in 

Kansas. Later, the Santa Fe, New Mexico 

opposition group launched its own 

website under the name New Mexicans 

for Responsible Renewable Energy.8

The name echoed that of a national 

opposition group, Citizens for 

Responsible Energy, which has been 

the subject of investigative reporting by 

National Public Radio (NPR) and others 

due to its ties to oil and gas interests.9

According to NPR, Citizens for 

Responsible Energy has ties to  

similar opposition groups in at  

least a dozen states.

It would be fair to accept the critique 

that people of one opinion are simply 

organizing to counter people of another 

opinion and that is how democracy 

works. Yet it is hard to disentangle the 

subtle disinformation and fears that 

solar opposition groups have raised.

One vexing finding from our analysis  

of comments on the proposed project 

near Santa Fe, New Mexico was that 

52% of those opposed to the project 

identified themselves as “pro-solar.” 

According to their websites and 

comments, project opponents support 

solar, but only on industrial-zoned land, 

on brownfields, along highways and  

on rooftops. 

They use specific language to describe 

how they oppose misplaced “industrial 

solar” from “corporate solar developers” 

who make big profits selling to utilities 

that often intend to “send it” from  

their backyards to markets far away. 

Opposition outreach materials often 

blame “big tech” green tag buyers and 

server farms for driving solar demand 

on power markets. This promotes a 

distorted picture of the nation’s overall 

clean energy transition.   

The potential risks of large-scale solar 

to wildlife, agriculture and soil health are 

highlighted in opposition outreach, too, 

without reference to the perils that 

wildlife, agriculture and soils already 

face from climate change and alternative 

land developments. 

In the hands of opposition leaders, the 

advantages of solar generation — in 

terms of displacing coal-fired electricity, 

increasing grid reliability, supporting 

tax-funded services, leveraging 

incentives, providing stable income for 

landowners and jump-starting a solar 

workforce that also would serve 

distributed solar — are often cast as 

unnecessary or uncertain promises. 

Despite rapid progress across every 

aspect of the solar and storage industry, 

the careful scientists and policymakers 

that have led our field too often find 

that fear builds much faster than trust. 

For example, the willingness of storage 

battery partners to share lessons 

learned about fire safety has become a 

figurative flashpoint wherever battery 

storage is part of the plan. The public 

often misses the fine print about new 

battery designs, fire prevention 

standards and emergency response 

protocols while being drawn to the 

jaw-dropping visuals from an earlier 

generation of battery fires.  

Social science research has begun to 

catalog the sources of opposition to 

large-scale solar and to suggest and 

test more representative and evidence-

based permitting processes. Gilbert 

Michaud, assistant professor at the 

School of Environmental Sustainability 

at Loyola University Chicago and chair 

of the ASES Policy Division, has been 

involved in some of that work. 

For one recent study, Michaud 

collected data on proposed projects 

across six states and oversaw 45 

interviews with stakeholders. The study 

shed light on who was communicating 

Policy Watch/Op-Ed Explainer/New Mexico Solar Energy Association

When you hear “solar,” 

you think “great,” but 

there is a dark side. 

There’s more to the 

story.  Learn how solar 

contributes to climate 

change, produces toxic 

waste, as well as the 

real economic drivers  

of the industry.

— Citizens for Responsible Solar  

 Website (2024)
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with whom, as well as when and  

how they were communicating  

during early development and  

permitting processes.10

He identified problems and likely ways 

to fix the system. For example, different 

media, including social media, should 

be used to attract a more representative 

cross-section of participants to both 

in-person and online meetings. 

Outreach and education should begin 

early. Publicly funded liaison offices in 

each state could help facilitate local 

processes. Michaud said he also 

recommends having technical experts 

present at all public meetings.

A few of Michaud’s recommendations 

aligned with process improvements 

and public education that are already 

being tested. 

For example, Minnesota’s Clean Energy 

Resource Teams (CERTs) program was 

already taking this approach. CERTs is a 

collaboration involving the Minnesota 

Department of Commerce (the state 

energy office), the Southwest Regional 

Development Commission (a 

representative statewide agency), the 

nonprofit Great Plains Institute and the 

University of Minnesota Extension. 

CERTs’ mission is to provide education 

and tools to local communities to 

support making a rapid and just 

transition to clean energy. According to 

Melissa Birch, a CERTs co-director, the 

program supports large-scale siting 

processes in three major ways: It provides 

tools and web-based information 

tailored to different stakeholders’ 

needs; it sponsors events, from Farmers 

Union forums on solar leasing pros  

and cons to workshops for local 

government; and it works directly in 

communities, providing customized 

research and facilitation. 

Predating Michaud’s recommendation, 

the CERTs team has run local liaison 

offices throughout the state.

CERTs is focused on building trust, 

because trust from all parties is key  

to short- and long-term success. 

According to Birch, trusted partnerships 

differ from one rural community to 

another, but one consistent partner is 

the cooperative extension service. 

“It has been there for over a century 

and it earned its place as a reliable 

source of information,” Birch said. “We 

like to say we are doing clean energy 

with people, not to people.”

Another resource that CERTs plans to 

use more is an “energy ambassadors” 

program. CERTs recognized the trust 

factor in neighbor-to-neighbor 

communications, so a year ago, it 

recruited local energy ambassadors to 

spread the word about the incentives in 

the Inflation Reduction Act (IRA). 

Where siting controversies are brewing, 

these ambassadors — largely 

volunteers and often retired 

professionals — can bring unbiased 

information about energy technology 

and the permitting process. They also 

may act as a conduit if more 

specialized help is needed. According 

to Birch, CERTs has more than 800 

energy ambassadors signed up.

Getting down to the details of large-

scale solar planning is still a challenge, 

Birch said. In Minnesota, local planning 

boards generally have authority to rule 

on conditional-use permits for solar 

projects under 50 MW. 

But the Minnesota Public Utilities 

Commission now has permitting 

authority for projects 50 MW and over. 

Minnesota recently updated its siting 

guidelines, adding considerations to 

protect the local environment and 

culture, but also limiting some 

demands on developers.

State authority over large-scale solar 

siting is becoming popular in states that 

have clean energy and decarbonization 

goals. State-run processes may 

address local planning boards’ lack of 

expertise and time. In some cases, they 

can resolve issues in the face of 

conflicting interests.11 As of early 2024, 

13 states have exerted some degree of 

authority over solar permitting.

The response from stakeholders and 

developers to statewide permitting 

authorities has been mixed. Some 

planning boards and local participants 

resent the takeover of local authority. 

Developers find that siting criteria 

increase and permitting costs rise 

when state authorities get involved, but 

the faster approvals are welcomed. It is 

too soon to tell if local tensions and 

threats of legal action will abate.  

In preparing this article, I talked to 

Dahvi Wilson, who leads a consultancy 

called Siting Clean.12 Wilson draws on 

direct experience leading community 

outreach for a developer, Apex Clean 

We like to say we are 

doing clean energy with 

people, not to people.

— Melissa Birch, co-director of Clean  

 Energy Resource Teams
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Energy. She shares best practices, 

while warning that outcomes for any 

one project remain unpredictable. 

For instance, diverse and representative 

participation is central to democratic 

processes, but sometimes more vocal 

solar supporters bring out more intense 

opponents, and the result is gridlock. 

A strategy that involves negotiating a 

benefits agreement for extra monetary 

compensation or nonmonetary 

accommodations may help.13

Wilson said she supports using 

professional facilitators. She also said 

she favors education and technical 

assistance for local decision-makers. 

We agreed that anyone with 

experience across the solar field or 

educational background in energy 

systems could assist. That assistance 

might be a formal engagement or 

work behind the scenes or simply 

sharing personal stories about 

projects that have worked. 

Wilson said, “When you get past all the 

noise, what you hear is a community 

asking, ‘What do we really want for 

our future?’” 

About the Author 

ASES Fellow Jill K. Cliburn has stood up 

for solar plus storage in her own 
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market analysis for a prompt and 

equitable energy transition.
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T
here are a lot of great solar 

installers in the industry who 

provide reliable products to 

build affordable arrays with quality and 

skill. However, from time to time, we 

hear reports of the ‘other guys’ – the 

companies that are in it to make a quick 

buck and move on to the next sale. 

Warranty service or Operations and 

Maintenance? These may be lacking 

or nonexistent. 

© Laksh Muchhal, U.S. Department of Energy, FlickrSolar installers work long hours on rooftops preparing supporting hardware and other components of 
renewable energy systems. 

Protecting Yourself  
from the ‘Other Guys’
By Roger Horowitz, Patrice “Pete” Parsons and Rich Strömberg
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Solar arrays that miss the energy 

production estimates by a significant 

margin? These can leave well-intentioned 

array owners with a bad experience. 

While this is not the norm, we want to 

caution would-be solar-array owners 

and provide pathways to prevent poor 

customer satisfaction.

Some recent anecdotes about poorly 

installed solar that we are personally 

aware of include the following:

 A woman purchased a home with a 

preexisting leased solar array that was 

installed on an older roof. The original 

installer should have advised the 

prior homeowner to get a new roof 

before installing an array that would 

undoubtedly require removal and 

reinstallation before the end of the 

25-year PV-module warranty period.

 That installer went out of business, 

but a new company bought the lease 

and now wanted to charge the 

woman a lot of money to remove the 

array for the roofers to do their work 

and then reinstall the system. They 

quoted her a price for the work equal 

to buying a brand-new solar array.

 Since the lease company owned the 

array, they wouldn’t let another 

installer do the work at a lower cost. 

The homeowner was also offered a 

buyout of her remaining lease at a 

price much higher than the current 

value of her PV system.

 A company installed solar panels on 

any available roof space instead of 

focusing on unshaded roof space 

that would have a good power-

production factor.

 A commercial solar array was 

mounted horizontally (instead of at 

an angle) on a flat roof in Florida 

where rainwater was allowed to pool 

on the modules and seep behind the 

front-side glass, causing rippling of 

the ethylene vinyl acetate encapsulant 

film and allowing algae to grow 

between the glass and the silicon cells. 

 Further, the inverters were mounted 

outside, which resulted in the 

ventilation fans pulling in corrosive, 

salty sea air into the sensitive internal 

electronics. This system stopped 

working and the customers did not 

have a good solar experience.

 A commercial array in Colorado had a 

building owner who had a third-party 

power purchase agreement and was 

billed regularly for the supposed 

solar production despite the system 

not producing. 

 The installer had not worked to repair 

the offline inverters for more than a 

year, but was providing a fraudulent 

bill to the building owner, who was 

double-paying for electricity.

 A large, extremely reputable national 

solar company worked with a 

company that was providing it sales 

leads in the Houston area. After the 

large company had installed a 

system based on one of these leads, 

the customer didn’t understand why 

her bill was not zero. 

 She had been promised by the 

salesperson that her solar array 

would cover her entire electric bill. 

She didn’t have a clear 

understanding of the contract and 

certainly didn’t understand the  

credit that would be paid to her. 

 When the solar company heard 

about all the promises that had been 

made on their behalf, they went back 

and repaid her the entire amount of 

the system, which was fortunate for 

her in this case, but there are plenty 

of examples of these poor practices 

happening across Texas.

While several of these anecdotes relate 

to leased arrays, this is not to say that 

all leased arrays should be avoided. In 

many larger commercial arrays, any 

system larger than what is allowed for 

net metering (typically larger than 25 

kW) is frequently owned by a solar 

company that operates and maintains 

the system and sells the power 

produced to the building owner at a 

rate less than the utility retail rate. 

Residential lease arrays might be an 

attractive option for homeowners who 

don’t want to buy or finance their own 

systems. The primary considerations for 

leased arrays are 1) to be cognizant that 

the lease is an encumbrance should the 

homeowner wish to sell their home 

before the end of the lease period and 

2) to seek transparency about the 

energy produced and system  

health/performance. 

What are the costs to buy out the  

lease early? Are there penalties to an 

installer if the system underperforms? 

What are the costs and logistics if the 

array needs to be removed for roof 

repairs? These factors might cause a 

prospective solar array owner to revisit 

a home equity loan or even forego a 

solar array until a later date.

Inspired by the Inflation Reduction Act 

of 2022, lots of folks are interested in 

installing solar all over the country. 

Along with reputable solar companies, 

there are plenty of solar scams and 

misleading solar advertisements out 

there, particularly on social media. Here 

are several pathways a prospective 

solar-array owner can follow to protect 

their interests and ensure the best 

possible option based on their 

particular needs.

 You should beware of ads and 

salespeople claiming free systems or 

a time-limited program that you need 

Solar Living/Op-Ed Explainer
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to sign up for immediately.

 Some companies are counting on 

you not doing your research and 

selling expensive systems or systems 

without warranties. Do you really 

need an array this large? Is a battery/

energy storage system actually 

needed if the local utility doesn’t 

have time-of-use rate structures?

 Time-of-use rates are used when  

an electric utility charges a higher 

per-kWh rate at times each week 

when energy demand is high and 

lower rates when demand is low. 

 A battery energy storage system can 

help the array owner draw excess 

power from the battery rather than 

from the grid during high-usage-rate 

periods. The system can also push 

excess power back onto the grid 

during high-usage-rate periods and 

use nighttime power from the grid to 

recharge the battery when usage 

rates are low.

 Solar United Neighbors (SUN) has a 

National Solar Help Desk (https://

www.solarunitedneighbors.org/

helpdesk), which provides free 

support for people looking to go 

solar. SUN is a 501(c)(3) nonprofit that 

can help you find local installers and 

can review solar proposals and 

contracts free of charge. We and 

SUN always recommend getting 

three solar proposals and making 

sure to check the warranties on the 

systems to make sure that the 

installer and manufacturers have a 

long-term plan to help you if your 

system isn’t working.

 In general, we recommend using the 

monitoring app that comes with your 

solar systems to track performance. 

We also advise having a solar 

professional take a look at your 

system in person every five years. 

 When it comes to choosing an 

installer, make sure to read every 

online review that you can find and 

call or meet multiple local references 

from the solar installer. A lack of  

local references and lack of online 

reviews is generally a red flag when  

it comes to solar companies. 

Scrutinize these online reviews  

to confirm their legitimacy.

 Talk with your neighbors who have 

solar arrays. 

 Lastly, join your local chapter of  

the American Solar Energy Society  

(www.ases.org) to network with 

system owners who can provide 

advice and share their knowledge.

Best of luck in finding the right solar 

array for your needs. We love our 

systems and want the same for you. 

About the Authors

Roger Horowitz is the director of Go 

Solar Programs at Solar United 

Neighbors, where he combines his 

passion for community organizing with 

his love of solar energy. He loves 

supporting families as they go solar 

and is especially interested in  

equitable financing.

Patrice “Pete” Parsons is a seasoned 

strategist with more than two decades 

of experience. She is the executive 

director of the Texas Solar Energy 

Society, where she creates programs  

to educate and inspire every Texan to 

adopt solar energy as part of an 

equitable 100%-clean energy future. 

She is a member of the American Solar 

Energy Society (ASES). 

Rich Strömberg is the vice chair of  

the ASES Photovoltaics Division. He is a 

doctoral student focusing on the reuse 

of solar photovoltaic systems for social 

and ecological benefit. He is a co-

founder and the director of Equitable 

Solar Solutions.™

JUSTICE,  
EQUITY,
DIVERSITY
AND  
INCLUSION

(JEDI)
ASES acknowledges the 

systemic injustice that 

impacts Black and  

Indigenous people and 

other people of color as 

we work together to  

ensure that our transition 

to a 100%-renewable  

energy future is equitable, 

inclusive and just.

BlackLivesMatter.com

naacp.org

ases.org/jedi



SOLAR TODAY  |  SPRING 2024    31

Research Summary

A
s part of the transition to 

lower-carbon forms of electricity 

generation, policymakers and 

economic developers must understand 

the skills and education levels of those 

looking for employment in the clean 

energy economy. Using the State of 

Ohio as a case study, my paper outlined 

a workforce transition tool to inform 

both political decision-making and a 

displaced worker’s career choices. 

This research illustrates the level of 

difficulty in transitioning between jobs 

and the wage differentials involved in 

declining energy occupations (e.g., coal) 

compared to those of high-growth 

energy occupations (e.g., solar).

Traditional energy assets in the United 

States, such as coal-fired power plants, 

achieve inexpensive and relatively 

reliable power for consumers. However, 

a decline in these sectors due to 

environmental regulations and price 

competitiveness of renewable energy 

sources has resulted in job losses in 

certain communities. 

At the same time, investments in 

large-scale renewable energy 

developments, supported by state 

policy and corporate sustainability, 

have helped create job opportunities, 

tax revenues and other positive 

economic impacts in communities. 

These communities include ones 

adversely affected by the hardships  

of declining coal economies. 

In mapping coal-fired power plant 

occupations’ transition to the solar 

energy industry, this research reveals a 

larger commentary on the skills gap 

inherent to many workforce transitions. 

The results suggest that it is important 

to upskill workers to provide job 

opportunities at similar wage rates.

This research assists decision-making 

for workers, agencies, developers and 

politicians who are pursuing or 

supporting enduring and well-paying 

careers in the new energy economy. 

The analysis proposes four specific 

policy recommendations to incentivize 

program strategies and energy 

workforce training: 

 Provide state-funded workforce 

training and/or extension of 

unemployment benefits for fossil fuel 

workers to support their transitions to 

high-growth energy industries, 

particularly as renewable energy 

projects achieve a higher penetration 

across the country. 

 Establish sales-tax exemptions for 

renewable energy firms that offer 

workforce-training programs at 

summer camps, high schools, etc., to 

prepare a stable supply of labor in 

renewable energy jobs (e.g., wind and 

solar). 

 Implement an advanced energy 

workforce tax credit to incentivize the 

hiring and training of marginalized 

populations (e.g., veterans and 

individuals with criminal records) by 

clean energy and technology firms. 

 Legislate state K-12 school curricula 

that provide advanced energy 

courses (i.e., science, engineering 

and mathematics fields) and/or 

learning labs (e.g., onsite photovoltaic 

arrays) that establish resources for 

professional development in clean 

energy. 

Moving forward, as renewable  

energy projects experience even  

more growth, these actions offer 

long-term policy solutions to aid 

energy career transitions. 

This article is a summarized version of 

the policy brief “Examining Renewable 

Energy Transitions: A Tool to Enhance 

Workforce Development” (http://tinyurl.

com/2kzmh5fr). It was written by  

the author. 
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J
n the first three quarters of 2023, 

the installation of residential  

solar power saw another surge, 

with growth of 24% year-over-year,  

according to Wood Mackenzie. Total 

expected growth for the year was 13%.1

This is on top of 2022 results in which 

700,000 United States homeowners 

embraced the technology.2 Growth is 

expected to slow in 2024 to 12%, with 

recovery expected in 2025. 

The residential storage market is now 

storage increasingly appealing to 

homeowners incorporating PV systems.

Residential Energy Storage: An 

Increasingly Attractive Proposition

The growing frequency of public-safety 

weather events and grid constraints, 

has heightened homeowners’ awareness 

of the vulnerabilities associated with 

sole reliance on the utility network.3

© BilanolRooftops covered with solar panels are becoming more common as renewable energy is adopted in the United States.

Demand and Opportunity 
Today for Residential  
Energy Storage By George Kuo
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Concurrently, regressive changes to 

net metering policies in California have 

energy fed back into the grid. These 

factors are reshaping the economics of 

solar power, reinforcing the case for 

energy storage systems. With utilities 

solar power, storing excess energy 

allows homeowners to fully capitalize 
4

The Storage Industry Must  

Address Consumer Requirements

Innovation within the solar industry has 

yielded compelling solutions that provide 

and control over their energy usage. 

Canadian Solar, where I work, addresses 

consumer needs with its EP Cube and 

EP Cube Lite residential battery storage 

systems. These systems are scalable 

for indoor or outdoor installation, are 

user-friendly, and prioritize safety  

and sustainability.5

These solutions include technologies 

from enhanced battery chemistry  

to intelligent power management, 

interoperability with existing systems, 

whole-home backup and  

grid-tied options.

Technological advancements, coupled 

with government incentives, empower 

incurring substantial costs. Solutions 

advanced intelligence and heightened 

grid resilience are now accessible to 

the average homeowner.

The Challenge: Educating  

the Customer

However, despite steady growth in  

the residential solar sector, there 

awareness, particularly around  

solar + storage solutions. 

It’s important for homeowners to 

prospects of residential energy  

storage systems. 

As homeowners look to industry 

experts for advice on the best products 

for their needs, the responsibility of 

educating them falls primarily on 

distributors and installers who interact 

directly with customers. They must 

become industry experts and  

trusted advisors.

Energy Storage

Topics to emphasize when explaining 

options to homeowners include 

understanding available options, 

expandability, safety and performance. 

Here are some key points for solar  

pros to consider when explaining  

these advantages:

Understanding the options 

available: Homeowners can choose 

between full home vs. partial home 

backup vs. off-grid solutions.

Cost: With modular residential 

energy storage, homeowners can 

add incremental battery modules  

to accommodate more loads and 

maximize capacity.

Space and aesthetics: Today’s 

energy storage units are sleek and 

compact and can be installed 

indoors or outdoors.

Expandability: Economical self-

consumption systems can be 

installed now and later expanded  

to include more capacity or  

backup power.

Safety: The most prominent global 

energy providers develop solutions 

with safety as the top priority.

Performance: Manufacturers ensure 

that the systems offer overall 

performance, chemical stability, 

increased capacity and longer 

service life.

Residential battery types and their 

chemistries have been key discussion 

points due to their direct impact on 

homeowners. 

Recent incidents in the United States 

have raised consumer concerns about 

battery chemistry. 

Presently, residential battery storage 

systems primarily utilize nickel 

manganese cobalt (NMC), lithium-ion 

(LION) and lithium iron phosphate (LFP) 

chemistries. NMC batteries are a 

subcategory of LION batteries. 

It is important to understand some key 

NMC and LFP is that NMC has a higher 

likelihood of thermal runaway when 

compared to LFP.6 Also, NMC 

technology is more susceptible to 

LFP battery chemistry is considered the 

safer option for residential battery 

storage systems.7

LFP is a more stable battery chemistry 

than NMC.8

superior balance of energy density and 

Their greater depth of discharge 

promotes a longer battery lifespan and 

stable operation. 

Compared to NMC batteries, LFP 

batteries boast a longer lifespan and 

superior safety due to their stable 

lithium chemistry, even at higher 

temperatures.

Environmentally, LFP batteries outperform 

NMCs, as they contain less toxic materials, 

minimizing their environmental impact. 
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higher number of warranty cycles  

and can handle a wider range of 

temperatures, making them safer  

for residential applications. 

Compared to other LION batteries, LFP 

is considered safer because of its 

capability to handle a wider range of 

temperatures. The operating 

temperature range for typical LION 

batteries is 32°F to 113°F, while the 

operating temperature range for LFP 

batteries is -4°F to 140°F. On average, 

LION batteries have a higher probability 

Despite the other LION chemistries 

having a higher energy density than 

LFP, it is better to use LFP batteries 

because of their safety.

Canadian Solar’s EP Cube system 

utilizes LFP battery chemistry, ensuring 

minimal risk of thermal runaway and 

enhancing overall safety.

With homeowners seeking to save 

money and reduce dependence on 

utilities, the future of the residential 

solar market is set for major growth. 

Continued consumer education is vital 

to drive market expansion globally in 

the coming years. 

With further consumer education, we 

should see vast market growth on a 

global scale in the years ahead. The 

dawn of a new era in the solar industry 

is upon us, and it’s brighter than ever. 
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P
aul Maycock, a visionary of the 

early United States solar program, 

passed away at Hospice House 

of Williamsburg on Sept. 26, 2023 at 

the age of 88.

He was born on Sept. 2, 1935 to Wilfred 

and Vivian Beauchene Maycock in 

Sioux City, Iowa, and graduated 

valedictorian from East High School. A 

recipient of a full U.S. Navy scholarship, 

he attended Iowa State University (ISU) 

and graduated with a bachelor’s degree 

in physics in 1957. Upon receiving his 

Naval Research in Washington, DC.  

commitment to the Navy in 1960, he 

returned to ISU, where he earned a 

master’s degree in Physics. He then 

(TI) in Dallas, where he served in a 

variety of positions and was directly 

involved in developing over 40 consumer 

products that TI ultimately produced or 

licensed. It was during this time in 

Dallas that he began his service in the 

United States Navy Reserve.

Returning to Washington, DC in 1975, 

Maycock joined the Energy Research 

and Development Administration 

that later became the U.S. Department 

of Energy (DOE). At DOE, he was 

director of photovoltaics and 

developed his passion for renewable 

energy. He grew his starting budget  

of $7 million to an all-time high  

of $152 million in 1981. 

With the change of administration, 

however, the budget was reduced to 

less than $53 million and he resigned 

to form his own company, Photovoltaic 

Energy Systems Inc., a consulting and 

photovoltaic energy. 

He went on to author over 100 

professional publications and two 

books, the most important of which 

was “A Guide to the Photovoltaic 

Revolution: Sunlight to Electricity in 

One Step.” He frequently lectured 

internationally to developed as well  

as developing nations and reached  

out to countries around the world with 

his newsletter, PV News. He enjoyed 

serving on the boards of the Solar 

Electric Light Fund and Solar Light  

for Africa.

In retirement, he and his wife, Roma 

Maycock, lived at Patriots Colony in 

Williamsburg, Virginia and enjoyed 

traveling to visit family and friends 

around the globe, especially to 

England, where they had lived in  

1962 and 1963. 

He was a 35-year member of the 

service club Ruritan National and loved 

Chesapeake Bay.

In addition to his parents, he was 

preceded in death by his daughter, 

Andrea Turner, and his brother, Lanny 

Maycock. He is survived by his wife of 

65 years, the Rev. Roma Maycock; his 

children, Robin Maycock, Joel Maycock, 

Jennifer Macotto and Seth Maycock; 

and his brother, Jerry Maycock. 

Memorial contributions in Paul Dean 

Maycock’s name may be made to  

Solar Light for Africa (https://

solarlightforAfrica.org/donate-now).

A version of this obituary was previously 

published by Bucktrout Funeral Home. 
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priest. She is a professional member  

of the American Solar Energy Society.

Jennifer Macotto is Paul Maycock’s 

daughter. She works at VPM, Virginia’s 

home for public media, as a donor 

In Memoriam: Paul Dean 
Maycock, Visionary
By Roma Maycock and Jennifer Macotto

In America, the 

government’s late-  

1970s solar program 

grew chiefly out of the 

vision of one man —  

Paul Maycock.

— The Silent War: Inside the Global  
 Business Battles Shaping America’s 
 Future, Ira Magaziner and Mark  
 Patinkin, p. 218
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A
SES and the solar resource 

community have lost a dear 

friend and outstanding  

researcher. Frank Vignola passed  

away peacefully at his home in  

Eugene, Oregon on Sept. 26, 2023.

As a physicist with a passion for solar 

energy, he was convinced early on of 

the need for a database that would 

provide a reliable, accurate estimate of 

the local and regional solar resource. 

By 1975, he was already measuring 

solar radiation at the University of 

Oregon (UO). By engaging local, state 

and federal stakeholders, he was able 

to establish the UO Solar Radiation 

Monitoring Laboratory (SRML). 

He created a network of high-quality 

Northwest. Today, the SRML continues 

to serve the solar industry with 

accurate, up-to-date solar-resource 

information for the region. The network 

he established is now the longest-

running observational solar-radiation 

database in the United States.

He has a long history of key publications 

advancing our knowledge of the global 

solar resource. His numerous 

publications include contributions to 

the two latest editions of the National 

Renewable Energy Laboratory (NREL) 

publication “Best Practices Handbook 

for the Collection and Use of Solar 

Resource Data for Solar Energy 

Applications” (20171 and 20212). 

He was the driving force behind two 

editions of the book “Solar and Infrared 

Radiation Measurements” (2012 and 

20203), coauthored by Joseph 

published numerous articles in the 

International Solar Energy Society’s 

journal Solar Energy, as well as in  

other journals.  

From 1995–2020, he also served as an 

associate editor of Solar Energy. 

Recently, he helped establish the 

SuNRISE PV Facility at UO. His 

contributions to the annual American 

Solar Energy Society (ASES) national 

solar conferences are legendary. He 

was a regular technical contributor, a 

and a key organizer of Solar 2004 in 

Portland, Oregon. 

His special service to ASES led him  

respected Rebecca Vories Award  

in 1996.  

In 2020, he was honored by his peers 

with the much-deserved ASES Charles 

Greeley Abbot Award in recognition  

of his groundbreaking technical 

contributions in advancing  

solar-energy applications.

He is survived by his wife, Mary Lou 

Vignola, who often accompanied him 

to the ASES solar conferences. 

Here are some brief testimonials from a 

few of his many colleagues and friends:

his thoughtfulness, humility, creativity 

and gentle persistence as he diligently 

worked to advance solar-energy-

conversion applications around the 

world. He will be sorely missed by 

those of us fortunate to have worked 

with him.”

Dave Renné reminisced, “I have  

known Frank as a friend as well as a 

professional colleague and mentor  

for over 30 years. Through the years,  

I enjoyed his many visits to NREL as  

well as my occasional visits to SRML  

in Eugene.”

Laura Riihimaki, one of his students, 

said, “Frank was my [doctoral] advisor 

during 2004–2008 at UO. As I spoke 

with various physics professors there  

out because his commitment to 

research in solar-radiation monitoring 

that solar energy was a technology  

that needed to be adopted for the 

good of society.”

Aron Habte, Frank’s most recent 

technical monitor at NREL, said that 

“Frank was one of the few icons in this 

small community. I am sure Frank will 

be remembered from his many 

energy. I would also like to remember 

A Tribute to Frank Vignola, 
Solar Advocate, 1945–2023
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Frank for his deep knowledge, hard 

work, perseverance and humility.” 

Chris Gueymard said he was “touched 

by [Frank’s] indefatigable elegance at 

overcoming his professional or personal 

challenges.” He also shares how he was 

deeply moved by his character: “For as 

long as I live, I will always be uplifted by 

the immense courage of this smiling 

person carrying a heavy bag and 

painfully limping through the long 

corridors to reach a remote session 

room, always ready to provide 

suggestions around or motivate 

anybody intercepting him along  

the way.”

Some of the material and quotes 

included in this article were derived 

from a tribute the authors published  

in Solar Energy.4

About the Authors

Dave Renné was a principal scientist  

at the National Renewable Energy 

Laboratory (NREL) from 1991-2012, 

where he managed the solar-resource-

assessment activities and worked in 

international programs. He served as 

president of the International Solar 

Energy Society (ISES) from 2010 to 

2019. He is a life member of the 

American Solar Energy Society (ASES). 

Chris Gueymard was a research 

scientist at the Florida Solar Energy 

Center. He then founded Solar 

Consulting Services and continued his 

research activities. He has been a 

long-time member of ASES and ISES. 

He served as associate editor of Solar 

Energy during 2007–2020. He continues 

scientist to principal group manager 

during his career at NREL from 1978–

2013, focusing on solar and infrared 

irradiance measurements and 

modeling. He then co-founded Solar 

Resource Solutions to support research 

in renewable energy. He is an ASES 

fellow and life member.

Sources

1. http://tinyurl.com/375nvzdv 

2. http://tinyurrl.com/58jmhkhx 

3. http://tinyurl.com/4t4h6w8y 

4. http://tinyurl.com/58x2k84p

OCTOBER 4-6, 2024

IN-PERSON + VIRTUALLY  

ACROSS THE U.S.

Hosted by the American Solar 

Energy Society (ASES) for over 

29 years, the purpose of the 

National Solar Tour is to 

promote renewable energy 

awareness and increase the 

adoption of solar energy.

nationalsolartour.org
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D
avid Johnston, builder, designer, 

researcher, entrepreneur, author 

and educator, died on Aug. 29 in 

Boulder, Colorado at the age of 71. He 

was mentored by legendary architect, 

inventor and system theorist  

Buckminster Fuller at Southern Illinois 

University, graduating with a degree  

in Environmental Systems Design.

In the late 1970s and early 1980s, 

during the Carter Administration, he 

was a valued member of a team of 

professionals focusing on solar energy 

research and development under the 

auspices of the U.S. Department of 

Energy. He became a key contributor  

to the development of passive solar 

energy in buildings. In turn, that work 

inspired the development of the 

worldwide Passivhaus design-build 

system by the International Passive 

House Institute in Darmstadt, Germany. 

Dedicated to preserving a clean 

environment and stable global climate, 

he advised the International Energy 

Agency, as well as private architects, 

builders and homeowners, on energy-

sustainable housing. He also helped 

establish the Passive Solar Industries 

Council in Washington, DC and  

co-founded the California Build It 

Green program.

In 1983, he founded Lightworks 

Construction in Bethesda, Maryland, 

specializing in solar installations and 

gradually expanding into general 

remodeling and new home and 

commercial construction. A decade 

later, he sold Lightworks and moved  

to Boulder, Colorado, drawn, as he said, 

by the culture of sustainable living. 

In Colorado, he founded What’s 

focusing on green construction 

practices, which encouraged builders 

to pay more attention to sustainability 

trade-organization activities, he was 

largely responsible for the 

commercialization of passive solar 

technology and its integration into 

residential construction.

A past director of the Boulder Home 

Builders’ Association and co-author of 

he worked as a columnist for the 

Boulder Daily Camera newspaper and 

worked for Cahners’ Construct 

magazine as a senior editor. He co-

founded the Boulder Green Building 

green building, remodeling and energy 

contributor to major building 

publications and newspapers. 

In 2007, he was awarded the SAM/SPG 

Sustainability Leadership Award in 

Switzerland as well as other numerous 

awards and citations for his contributions 

to a clean energy and healthy climate 

future and sustainable design and 

building practices. He also worked for 

the U.S. Department of State in a 

program to ‘green’ U.S. embassies 

around the world.

He was also a warm and friendly 

person who enjoyed the outdoors and 

traveling overseas. He was generous of 

spirit, was a great friend, and was 

happiest when he was in nature or 

playing with his four-legged friends. He 

is survived by his wife Elena Johnston 

and his brother Jim Johnston, who, 

along with his many friends and work 

associates, will miss him deeply.

In his memory, the Colorado Green 

Building Guild created a new annual 

award, the David Johnston Lifetime 

Achievement Award, in 2024. 

This obituary was previously published 

in Boulder Daily Camera. It was edited 

and reprinted with permission from  

the author. 

In Memory of David Johnston
By Paul Kando
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ENERGY INFORMATION ADMINISTRATION: % Change in Electric Power Monthly from November 2022 – November 2023

% of total available solar-generating capacity 7.50% November 2023

% of total capacity installed provided by renewable energy 36.81% November 2023

Estimated future % of new capacity provided by solar energy 72.05%
December 2023 – 

November 2026

Estimated future % of new capacity provided by renewable energy 88.86%
December 2023 – 

November 2026

% of new generation in service 73.71% November 2023

Cumulative % of new generation in service in 2023 46.53% January – November 2023

United States Solar Data Tables

http://tinyurl.com/57yrpedb

Emmanuel Iddio, 
National Solar Tour intern at the 
American Solar Energy Society 

FEDERAL ENERGY REGULATORY COMMISSION: Energy Infrastructure Update, November 2023 

United States 
Solar Data Tables

% growth in total solar power net generation 22.3%
November 2022 – 

November 2023

% growth in residential solar generation 28.78%
November 2022 – 

November 2023

% growth in nuclear power generation 0.3%
November 2022 – 

November 2023

% growth in coal power generation -9.1%
November 2022 – 

November 2023
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http://tinyurl.com/bdzn62ju



(starts anytime)

This course includes a 70-question practice exam and explanation 

http://bit.ly/2ci6DtA

SHORT COURSES: (all start anytime)

Access a 75-question practice exam to test your knowledge 

and identify areas you need to focus on when studying. 

http://bit.ly/2cjMHrn

Mastering Commercial Solar Finance (Free)

Enroll to access advice from a $20MM solar tax equity investor. 

http://bit.ly/2cnZZE1

Infrared Imaging as a PV Characterization Tool ($25)

Involved in solar operations and maintenance? Enroll to learn about 

infrared imaging (IR) technology and how you can use it to greatly 

improve solar PV O+M.

http://bit.ly/2cBmuUF

Upcoming Solar Trainings

trainings in partnership with Heatspring. 

Sign up today at ases.org/resources/solar-trainings
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O
n May 20-23, the American 

Solar Energy Society (ASES) 

will be hosting its 53rd annual 

national solar conference, “SOLAR 

2024: Connecting Technology & Policy,” 

marking a significant milestone as it 

returns to Washington, DC, after more 

than two decades. 

With the presidential election this year, 

SOLAR 2024 conference attendees are 

engaging DC policymakers, emphasizing 

the urgency for collective action to 

drive sustainable energy change, and 

highlighting technology and policy 

prescriptions demonstrated to work.  

Hosting this net zero-emissions hybrid 

conference in the nation’s capital 

amplifies the message that the clean 

energy revolution is not just a regional 

pursuit, but a national imperative that 

demands attention and collaboration. 

Headlined by a powerful, diverse lineup 

of leaders from government and industry 

at the front lines of driving change, 

SOLAR 2024 will have over 120 speakers, 

30 sessions, three North American 

Board of Certified Energy Practitioners 

workshops, an annual awards banquet, 

a climate ride, a solar-advocacy day on 

Capitol Hill, a solar tour, dozens of 

posters displayed and more.

SOLAR 2024 will act as a powerful call 

to action, gathering technical experts, 

policymakers, industry leaders, 

students and solar enthusiasts to 

converge and collaborate and to 

explore innovative solutions that will 

shape the future of renewable energy. 

ASES, the leading educational nonprofit 

for solar energy, will celebrate its 70th 

anniversary. It will also celebrate the 

30th anniversary of the Mid-Atlantic 

Solar Energy Society, one of its  

regional chapters.

SOLAR 2024 has a commitment to 

celebrating diversity. The lineup of 

speakers reflects a variety of 

perspectives, experiences and 

expertise, showcasing the richness  

that a diverse community brings to  

the solar industry. 

© LUNAMARINAThe federal capitol building lights up the skyline of Washington, DC.

Shining Bright in the Capital: 
ASES SOLAR 2024 Conference
By Ella Nielsen 
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Inside ASES

From policy influencers to technology 

innovators and entrepreneurs to 

renewable energy activists, the 

speakers at SOLAR 2024 represent a 

diverse set of voices united by a 

common goal — a sustainable, secure 

and equitable future powered by 

clean energy. 

Plenary Speaker Spotlights

Rana Adib, executive director of REN21

Paul Pinsky, director of the 

Maryland Energy Administration

Becca Jones-Albertus, director 

of the DOE Solar Energy 

Technologies Office

Mark Christie, commissioner at the 

Federal Energy Regulatory Commission

Sandra Begay, principal member of 

the technical staff at Sandia National 

Laboratories

Maria Curry-Nkansah, senior 

research advisor and lead for circular 

economy for energy materials and 

technology at the National 

Renewable Energy Laboratory

Ramez Naam, climate tech and clean 

tech investor, speaker, and author

Sonia Dunlop, CEO of the Global 

Solar Council

Jamie Lyons, technical director of 

the U.S. Department of Energy 

Zero Energy Ready Home program 

and vice president at Newport 

Partners LLC 

Attendees of all ages and stages in 

their careers can expect a dynamic 

exchange of ideas, insights and 

solutions. Workshops, panel discussions 

and poster presentations will delve into 

the intersection between technology 

and policy, exploring how advancements 

in renewable energy technology can 

be seamlessly integrated into a policy 

landscape that fosters sustainability 

and resilience.

In conclusion, SOLAR 2024 is not just a 

conference; it’s a celebration of 

progress, a call to action on a 

renewable energy future and a 

commitment to diversity and inclusion. 

This conference is creating a catalyst 

for change, lighting the way towards a 

sustainable, solar-powered future. 

Join the conversation and register for 

this conference! You can attend in 

person or sign up for the hybrid event. 

The full conference schedule, visitor’s 

guide, net zero-emissions information 

and more can be found online at 

ases.org/conference. 

May 20-23
#SOLAR 2024DC

Connecting Technology & Policy

Support our cause. Donate today!

www.ases.org/donate

OUR VISION
A world equitably transformed 

to 100% renewable energy
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The Sustainability Division is pleased to 

welcome Numair Latif as vice chair. For 

more information, visit https://ases.org/

about/about-us/divisions/bios-of-

chairs/. The division leaders are 

developing new strategies for advancing 

sustainable policies and practices. 

Please contact Chair Paulette Middleton 

at paulette@panoramapathways.net with 

your suggestions and express interest in 

being part of the strategy team. Also, 

please register for “SOLAR 2024: 

Connecting Technology & Policy,” as it 

promises to be a critically important 

conference in this election year.

Sustainability Division Chair: Paulette Middleton, paulette@panoramapathways.net

Want to learn more about ASES Divisions and how you can get involved? Visit community.ases.org.  

Updates from some of our divisions are below.

Energy Economics Chair: Wyldon Fishman, wyldon1@gmail.com

Financing remains at the heart of the 

energy transition. Photovoltaics and 

those panels on the roof are the cherry 

repair of a building before weatherization 

or the roller coaster of silicon-manufacturing 

supply all comes back to each of us 

being aware of the ups and downs of 

supply and demand. 

Does that old building have a landlord 

looking to save money long-term? How 

fast can manufacturers ramp up to meet 

the demand for newer and better solar 

built using all the new construction 

techniques that cost less and do more? 

Join us at the American Solar Energy 

Society conference “SOLAR 2024: 

Connecting Technology & Policy” to 

discuss questions about solar 

implementation. It’s all about the 

economics.

The Solar Buildings Division will have  

a record presence at “SOLAR 2024: 

Connecting Technology & Policy” in 

Washington, DC on May 20-23 with  

three sessions:

1) Energy Competitions

Performance Enhancement

3) Advancements Beyond Net Zero

In addition, there will be a panel 

strategies focusing on policies that  

help reduce the overall energy  

demand of buildings.

Finally, the Solar Buildings Division 

meeting will now be more integrated 

into the conference, so be sure to reach 

out to us there (or online through the 

American Solar Energy Society 

Community Forum ahead of time) to 

share your thoughts on how you  

can help increase awareness of  

solar buildings.

This spring, the 2024 National Solar Tour 

(www.nationalsolartour.org) will open for 

registration for individual and group tours 

for both the in-person and virtual tours 

held in the fall. Sign up soon to have more 

time to market your tour and gain free 

exposure for your building and the many 

professionals involved in creating it. 

Chair: Julian Wang, jqw5965@psu.eduSolar Buildings Division

The Grid Modernization & Storage Track 

is hosting one session and several 

posters at “SOLAR 2024: Connecting 

Technology & Policy,” covering a variety 

of topics and focus areas. The organizing 

committee also anticipates that panels 

during the conference will approach 

their guiding questions from a 

multidisciplinary set of perspectives. 

Dedicated enthusiasts of this track 

every panel.

More broadly, innovation, particularly 

regarding regulatory or community-

engagement hurdles in home, 

community and large-scale solar, is a 

of critical importance not only to 

consumers and community members, 

but is also starting to receive attention 

from policymakers.

Vice Chair: Emily Moog, ermoog@sandia.govGrid Modernization & Storage Division

The American Solar Energy Society’s 

Policy Division is looking forward to the 

2024 annual conference, especially 

given its location in Washington, DC. The 

conference theme, “Connecting 

and activities of the Policy Division well. 

At the event, the Policy Division will be 

are encouraged to sign up for the “Solar 

Advocacy in Action” add-on for the 

conference! 

Policy Division Chair: Gilbert Michaud, gmichaud@luc.edu
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Inside ASES

This list does not 

include deceased 

members.

John Abrams

Tom Acker

Brian Adams

Juan Aguirre

Fahad Alamri

Rodrigue Aleandre

Roger Alexander

Mohammad Alghoul

Ahamad Alhamed

Rachel Aljlani

Brian Allen

Dennis A. Andrejko, AIA

Stephen Andrews

R.E. Arden

David Arkin

Bruce Arkwright, Jr.

Janice Arnold

James Augustyn

Simon Avakian

John Avenson

Chuck Backus

Pat Bailey

Mark Baker

Jay “Keith” Baker

Max Balchowsky

J Douglas Balcomb

Erv Bales

Juan-Carlos Baltazar

Everett Barber

Jim Barrera

Marion Barritt

Derwin Bass

Randall Bauder

Mark Bauer

Peter Baumstark

Barbara Bayus

William Beckman

Liliana Beltran

Bill Berg

Richard Bertea

Stu Besnoff

Dale Bickenbach

Michael Bishop

Andy Black

Alex Blackmer

David Block

Gary Blodt

Giles Blunden

Charles Boardman

Robert Boehm

Renate Boer

Douglas Boleyn

Steven Borgelt

Richard Born

Dara Bortman

Bob Bowes

Carl Boyette

William Bradley

Dennis Brandyberry

Marlene Brown

Jeffrey Brownson

Harvey Bryan

Mark Burger

Paul Burmeister

Gail Burrington

Craig Burton

Sandra Burton

Barry Butler, Mgr

Dr. Gay Canough

Richard Caputo

J.R. Cargill

Evelyn Carpenter

Dennis Caulfield

Robert Celaire

Ron Celentano

Meghana Charde

Stephen Cheatham

Sunil Cherian

Mark Cherniack

Dan Chiras

Joon Choi

Nickolaos Christidis

Carly Cipolla

Russell Clark

Chuck Clifford

Douglas Cobb

Gilbert Cohen

Barry Cole

Gary Cole

Debbie Coleman

Brad Collins

David Comis

Sara Comis

Jeff Cope

Richard Corcoran

Wilburn Crater, Jr.

Dr. Charles Cromer

Andrew Crowley

Richard Crowther

Sean Culman

Mike Curran

Alicia Daniels Uhlig

Roger Davenport

Jane Davidson

Martha Davis

Charles Day

Francis De Winter

Bill Densham

Laura Dininni

Christine Donovan

David Dwelle

David Dwelle

Thomas Edds

Jane Edgar

Greg Egan

Scotte Elliott 

Abraham Ellis

Mike Emrich

Helen English

Dave Erb

Jane Erskine

A. Hunter Fanney

Barbara Farhar

Alfredo Fernandez- 

 Gonzalez

Kay Firor

Wyldon Fishman

Steve Fleegal

Andre Flinner

Gerald Flournoy

Michael Foraker

Trudy Forsyth

Greg Fossen

Robert Foster

The Schlinger  

 Foundation

Larry Franklin

Andrew Freihofer

Glen Friedman

Laura Alex Frye-Levine

Martin Fuller

W. Kent Gano, Jr.

John Gardner

Gretchen Garth

Randy Gee

Mark Giese

David Ginley

David Goodman

Garrett Gordy

Nicholas Gorfinkle

Ravi Gorthala

D. Yogi Goswami

Wilson Grady

Donald Grant

Steve Greenberg

Walter Grondzik

William Guiney

Timothy Haas

Bruce Haglund

Eileen Hale

E. Hanson

F. Hanson

Dave Hanson

Alexander Hanson-

Housing

Richard Harkrader

James Harper

Bob Harris

Keith Harris

Kevin Harris

John Hart

Pamela Hart

Denis Hayes

Kent Healy

Elaine Hebert

Stephen Heckeroth

Steven Hegedus

David Heidenreich

Jody Hendrix

Knut Herrmann

David Hill

David Hippensteel

John Hippensteel

Garrett Hoffman

John Hogan

Matthew Hogan

L.M. Holder III

Randy Holland

Kenneth Holm

W. Jefferson Holt

Scott Horowitz

Robert Horton

Natalie Houghton

Bruce Hunn

Howard Hunt

John Ihle

Albert Anthony Ilardi

Lloyd Iversen

Bob Iwersen

Durward Jackson

Mary-Margaret Jenior

Virginia Jenkins

Hong Jeon

Tony Jimenez

Gina Johnson

Suzanne Johnson

Norm Johnston

Blake Jones

Ron Jones

Stephen Kalland

Sajed Kamal

Tyler Kanczuzewski

Franz Kaufmann

Lawrence Kazmerski

Robert Keller

Mark Kelley

Frank Kelly

Gerald Kelly

Lawrence Kenna

Tess Kenna

Edward Kern, Jr.

Helen Kessler

J.H. Kinard

Merle Kindred

Stephen Klein

Katrin Klingenberg

Don Knoth

Ralph Knowles

Tom Koehler

Stephen Koermer

Paul Konove

Gregg Kortman

Nir Krakauer

Jan Kreider

Fred Kreiner

Marion Kreith

Luther Krueger

Ginger Kubala

William Kuhn

Sarah Kurtz

Chuck Kutscher

Alison Kwok

Christian LaCasse

Frank Laird

Joe Landgraf

Mike Landrus

Laura Lange

Petros Lapithis

Ron Larson

M.T. Lawler

Bonnie Lemert

Luise Levine

Richard S. Levine

Mrs. Dora Lewis

Philip Livingston

Bill Loesch

Phil Lou

Todd Lukesh

Kurt Lund

Susan Luster

Janette Lutz

Jeff Lyng

Colleen MacInnis, M.D.

Daniel Magni

Dominic Magnoni

Petra Stumm & Michael  

 Maldei

Monica Mallini

Jeannie Malone

Harold Mansfield

Cheryl Marcum

Timothy Maroney

Greg Marro

David Martin

Gabriela Martin

Jeff Martin

Seth Masia

John Mason

Alison Mason

Carey Matlin

Richard McBane

Joseph McCabe

Maren McCloud

Margot McDonald

Jonathan McHugh

Maureen McIntyre

James McMahon

Matthew Meares

Liz Merry

Erin Middleton

Paulette Middleton

Howard Mielke

Randy Miller

Murray Milne

Thierry Mingione

Sean Monaghan

Mario Monesterio

Carlos Monteagudo

Lyman Morikawa

John Morrill

Frederick Morse

James Muffley

Ronald Myrom

Donald Neeper

Michael Nelson

Robert Nelson

Alfred Neumann

Irmela Neumann

Carolyn Newhouse

Mike Nicklas

Paul Notari

Amethyst O’Connell

Bob Odland

Mark Oehler

Joseph O’Gallagher

Martin Ogle

David Ogoli

David Olivier

Thomas O’Rourke

Alberto Orozco

Robert Orsello

Donald Osborn

Ralph Overend

Alfred Padula

David Panich

John Parker

John Patten

Troy Peters

Jeff Peterson

Peter Pfeiffer

David Phillips

Lewis Pinch

Jeffrey Wayne Place

Donald Points

Edward Pope

David Power

Emery Prior

Andrew Proulx

Indira Rao

Tom Rapini

Alicia Ravetto

Lindsay Reed

Ken Regelson

Dave Renné

Chris Renne

Jennifer Rennick

John Reynolds

Vaughan Reynolds

John Rigter

Fuad Rihani, Ph.D.

Carly Rixham

Donald Robinson, Jr.

Stanley Rorick

Eben Russell

Keith Rutter

Chris Ruud

Andrew Ryan

Muhammad Sabry

Vikram Sami

Linda Gale Sampson

Robert Sandel, P.E.

Anthony Sarno

Jonathan Sawyer

John Schaefer

Marc Schiler

Steven Schiller

G.L. Schmidt

Greg Schmidt

Alan Schumann

Paul Scott

Rodney Sears

Leigh Seddon

Richard Seifert

David Selby

James Serene, M.D.

Philip Seyd

Krishna Shah

Pooja Shah

Samir Shalaby

M. Keith Sharp

Marcus Sheffer

Larry Sherwood

Larry Shirley

Dr. Walter Shropshire, Jr.

Daniel Shugar

Brian Shunamon

Carl Siegrist

Greg Simmons

Daniel Simon

Robert Slack

Mike Sloan

Steve Smith

Alexander Smith

Guy Snow

Karen Soares

Henry Spindler

M. Faye Spratley

William Spratley

Mary Spruill

Fred Stanback Jr.

Thomas Starrs

Robert Stayton

Jan Steinman

Julia Stephens

Steve Stevens

Orlo Stitt

Tom Stoffel

Francis Stone

Andrew Stone

David Stout

Mrs. Esty Stowell

Joel Stronberg

Steven Strong

Dave Stuckey

Lois Sturm

Dennis Sullivan

Ronald Swenson

C.J. Swet

Dr. Harry Tabor

Roya Taheri

Ms. Junko Tanaka

Kathleen Taylor

Robert Terrell

Dianne Thiel

Michael Thorburn

Mark Thornbloom

Michael Totten

Kenji Tsumura

Mary Tucker

Clay Turnbull

Robert Utter

Pieter van der Mersch

Wesley Van Gilder

Max Vandament

Lorin Vant-Hull

Sergey Vasylyev

Alagiriswami Venkatesh

Walter Ben Vernon

T. Nejat Veziroglu

Fernando Viego

Sherry Walker

Alec Walling

Marianne Walpert

Carl Wamser

Julian Wang

Frank Warchol

Frank Warmath

Cecile Warner

David Warner

Jim Wasley

Kathleen Weaver

Marta Weeks

Carl Weinberg

Jim Weiner

Linda Weiss

Jane Weissman

Howard Wenger

Claudia Wentworth

Gary Wersinger

Roland West

Don Wichert

Joseph Wiedman

Scott Willenbrock

A. Nash Williams

Christopher Williams

Jeff Williams

Smith Williams, Jr.

Alexander Wilson

Gary Wolff

Joe Woodward

Chuck Wright

David Wright 

Marvin Wright

Hofu Wu

Keng Loon Yu

John Zagunis

Gale Zander Barlow

Dave Zheng

ASES Life Members
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Ella Nielsen, programs director at the American Solar Energy Society (ASES): “What are some of the benefits of 

participating in the ASES Mentor Match Program?”

Adam Rossi, sustainability coordinator at Jerusalem Farm and ASES member: “As someone just entering the field of 

solar energy, I know that there is a lot I don’t know. It is a wonderful thing to be able to talk to an experienced expert in 

the field and be able to ask questions and work through problems without feeling embarrassed or self-conscious. The 

ASES Mentor Match program provides just that. I am able to meet one-on-one with an individual who has a wealth of 

knowledge about everything solar. It has helped me feel so much more confident and better equipped to be a young 

person in the solar industry.”

Mentor Match Program Join the program at community.ases.org/participate/mentoring.

RE+ Southeast Apr. 17-18 Atlanta, GA https://re-plus.events/southeast

CLEANPOWER 2024 May 6-8 Minneapolis, MN https://tinyurl.com/2p836cu5

RE+ Texas May 14-15 Houston, TX https://re-plus.events/texas

SOLAR 2024: Connecting 

Technology & Policy
May 20-23 Washington, DC https://ases.org/conference

AgriVoltaics Conference 2024 June 11–13 Denver, CO https://www.agrivoltaics-conference.org

RE+ Mid-Atlantic July 18-19 Philadelphia, PA https://re-plus.events/midatlantic

RE+ 24 Sept. 9-12 Anaheim, CA https://www.re-plus.com

EVENTS CALENDAR

Professional Supporting Members Top Donors (Jan 2023-Jan 2024)

Richard Benton Jr.

Nada Bright

Mark Byington

John Dunlop

Michael Eckhart

Hector Garcia

Gabriel Goldberg

Rafael Gonzalez Soto

Justin Griffith

Sara Hambleton

Mark Joyce

Rohit Kantor

Norbert Lechner

Steven Lober

Yvonne Long

Sarah Klinetob Lowe

Benjamin Luce

Rick Morrison

Charles Pickering

Bob Post

Steve Ricketts

Peter Sallee

Robert Sandner

William Scott

Dan Sizelove

Justin Tallevast

David Tucker

Rob White

Anonymous

Dara Bortman 

Jeanette Clark

David Comis   

Euler-Revaz Family Foundation

Robert Foster 

David Ginley 

Elaine Hebert 

Helen Brach Foundation

Marion Kreith

Paulette Middleton

Peter Nelson 

Dave Panico

Timothy and Jill Schmidt 

Daniel Shugar

Daniel Simon 

Steven Strong 

Denis Sullivan

Henry Vandermark 

Robin Vieira 

Claudia Wentworth 

Weeden Foundation
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Inside ASES

Numair Latif
Vice Chair of the American Solar 

Energy Society (ASES) Sustainability 

Division and ASES Member since 2015 

Latif is the founder and principal of 

RESco Engineers LLC, a company 

focused on engineering the 

renewable economy using the 2030 

Palette (http://2030palette.org) to 

achieve carbon-neutrality in the 

building and transportation sectors.

He is the co-founder and former 

executive director of the Southwest 

Rural and Indigenous Renewable 

Energy Resource Center, located in 

New Mexico. The nonprofit provides 

education, support services and 

training for small and emerging 

businesses in rural and indigenous 

communities of the Southwest for 

realization of renewable energy and 

efficiency project ideas. 

Living in the high desert, he is inspired 

by the regional passive solar building 

design pioneered by the Native 

Americans and later adopted by the 

Spanish and Mexican settlers of this 

arid region.

He is also an educator who has taught 

courses in environmental policy, 

planning and science at the college 

level. He is currently teaching high 

school students science, technology, 

engineering, and math (STEM) 

subjects utilizing hands-on renewable 

energy projects to demonstrate the 

power of solar energy.

He has graduate degrees in 

architecture, environmental science 

and engineering.

Ella Nielsen, programs director  

at ASES: What has been your 

involvement with ASES?

NL: I have been an ASES member 

since 2015. I became interested in 

studying the accelerating impacts  

of climate change after Hurricane 

Katrina hit my beloved city of New 

Orleans in 2005 and caused 

unimaginable damage. I soon 

discovered that one of the key 

strategies in addressing climate 

change is the rapid adoption of 

renewable energy sources such  

as solar. 

When I moved to New Mexico, I 

decided to join ASES to learn more 

about the best available technologies 

for small-scale applications in the 

Southwest, a region with one of the 

most abundant rates of solar 

insolation in the world.

EN: What personal or professional 

accomplishments are you most  

proud of?

NL: Winning the New Mexico 

Governor’s STEM Challenge in 2020 

with a group of high school students 

who designed a water filtration and 

recycling system for household use  

in rural communities with limited 

water availability. I launched and 

sponsored several student clubs, 

honor society chapters and podcasts. 

I also launched 1to3tutors.com in  

2023 to offer individualized instruction 

in math and science through 

video conferencing. 

Member Spotlight

Create a lasting impact on a sustainable and renewable energy future after you have passed away! Support the 

American Solar Energy Society’s Legacy Fund. Financial backing is imperative, given the escalating urgency of 

addressing global climate challenges. With your support, you’ll help ensure that our work continues. 

ASES Legacy Fund Learn more at ases.org/legacyfund
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CORRECTION

In the Winter 2023 edition of Solar Today, 

in the last paragraph of the article on 

page 35 by Dara Bortman, one of the 

sentences says, “We must electrify 

everything…” Stu Besnoff, owner of Alpine 

Solar Heat and Hot Water, LLC, wrote to 

Solar Today to remind us of the 

importance of solar thermal, which 

does not require electrification. 

JOIN THE
CONVERSATION
community.ases.org

Fluke. . . . . . . . . . . . . . . . . . . . . . . . 11
fluke.com

Bluetti . . . . . . . . . . . . . . . . . . . . . . . 15
bluettipower.com

Todays Power . . . . . . . . . . . . . . . . . 21
todayspower.com

Virginia-Georgia Transformer  . . . . . 27
vatransformer.com

cQuant.io  . . . . . . . . . . . . . . . . . . . . 34
cquant.io  
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solisinverters.com
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Interested in placing an ad?

Email Victor Filion at 

vfilion@ases.org to get started!
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Intern Spotlight

Emmanuel Iddio is a doctoral student at the 

Department of Civil and Architectural Engineering 

at the University of Wyoming. He is interested in 

building energy simulation, net zero home designs, 

and rooftop solar for residential and commercial 

buildings. Originally from Ibadan, Nigeria, he appreciates the experience of all 

four seasons and especially likes the cold and windy winters that Wyoming is 

known for. He enjoys watching soccer, reading novels, biking, and experiencing 

other cultures through food and documentaries.

Tiny Watts aims to engage 

thousands of people – kids 

and adults across every 

spectrum – to fall in love 

with the many uses of solar 

and become solar citizens. 

LEARN MORE
ases.org/tinywatts
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ASES Chapters

ARKANSAS
Arkansas Renewable Energy Assoc.
P: 501.225.8398 
Contact: Frank Kelly  
frank.kelly@arkansasrenewableenergy 
assoc.org 
arkansasrenewableenergyassoc.org

CALIFORNIA
NorCal Solar Energy Assoc.
P: 925.482.4176 
Contact: Sean White  
seanwhitesolar@gmail.com

ASES at UCLA‡

Student Contact: Alexa Minervini 
asesatucla@gmail.com

COLORADO 
Western Solar Society at Western 
Colorado University‡

President: Skylee Barry 
skylee.barry@western.edu 
Faculty Advisor: Rich Stromberg 
rstromberg@western.edu 
http://tinyurl.com/47z3ub63

CU Boulder Energy and  
Sustainability Society‡

P: 913.217.0700  
Contact: Corynn Farrand 
corynn.farrand@gmail.com  
Faculty Advisor: Dale Miller 
dale.miller@colorado.edu

CONNECTICUT
Northeast Sustainable Energy Assoc.**

P: 413.774.6051 
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org 

DELAWARE
Mid-Atlantic Solar Energy Society
P: 301.880.7045 
Contact: John Essig  
info@mases.org, mases.org

Northeast Sustainable Energy Assoc.**

P: 413.774.6051 
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

Mid-Atlantic Solar & Storage 
Industries Association**

P: 973.886.0526 
Contact: Marianne Leone  
coordinator@mssia.org, mssia.org

FLORIDA
Florida Renewable Energy Assoc.
P: 321.264.0514 
Contact: Bill Young 
byoung6360@gmail.com 
cleanenergyflorida.org

Florida Atlantic University Solar  
Energy Society‡

Student Contact: Ellie LoCascio 
elocascio2019@fau.edu  

Solar Energy Society of University  
of South Florida‡

Faculty Advisor: Dr. Yogi Goswami  
goswami@usf.edu 
Student Contact: Nikita Strelyanny  
nikitastrelyanny@usf.edu   

Second Student Contact: Fernanda 
Pimenta, fernandapimenta@usf.edu

GEORGIA
Georgia Solar Energy Assoc.
P: 404.522.4775 
Contact: Jonelle Minefee 
admin@gasolar.org, gasolar.org

ILLINOIS
Illinois Solar Education Assoc.
P: 312.376.8245 
Contact: Lesley McCain  
contactisea@illinoissolar.org 
illinoissolar.org

Midwest Renewable Energy Assoc.
P: 715.592.6595  
Contact: Nick Hylla  
info@midwestrenew.org, midwestrenew.org

Renewable Energy Society of ISU‡

Contact: Matt Aldeman 
maldema@ilstu.edu

IOWA
Midwest Renewable Energy Assoc.
P: 715.592.6595 
Contact: Nick Hylla  
info@midwestrenew.org 
midwestrenew.org

KANSAS
Heartland Renewable Energy Society
P: 816.560.8321 
Contact: David Roberts 
info@heartlandrenewable.org  
heartlandrenewable.org

KENTUCKY
Kentucky Solar Energy Society
P: 502.271.7045 
Contact: Chris Dolan 
  kysesinfo@gmail.com, KYSES.org

MAINE
Maine Solar Energy Assoc.
Contact: John Burke  
dadsolar@yahoo.com, mainesolar.org

MARYLAND
Mid-Atlantic Solar Energy Society
Contact: John Essig  
info@mases.org, mases.org

MASSACHUSETTS
Northeast Sustainable Energy Assoc.**

P: 413.774.6051 
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

Boston Area Solar Energy Assoc**

Contact: Henry K. Vandermark  
info@basea.org, basea.org

MICHIGAN
Great Lakes Renewable Energy Assoc.
P: 734.433.0654 
Contact: Cary Church, Chapter  
Representative 
cshurch@gmail.com, glrea.org 

Midwest Renewable Energy Assoc.
P: 715.592.6595  
Contact: Nick Hylla 
info@midwestrenew.org 
midwestrenew.org

MINNESOTA
Minnesota Renewable Energy Society
P: 612.308.4757 
Contact: Doug Shoemaker  
hello@mnrenewables.org 
mnrenewables.org

MISSISSIPPI
Mississippi Solar Energy Society
Contact: Caleb Dana, cdana@allenes.com

MISSOURI
Heartland Renewable Energy Society
P: 816.560.8321 
Contact: David Roberts 
info@heartlandrenewable.org 
heartlandrenewable.org

MONTANA
Montana Renewable Energy Assoc.
P: 406.214.9405 
Contact: Makenna Sellers 
makenna@montanarenewables.org 
montanarenewables.org

NEW HAMPSHIRE
Northeast Sustainable Energy Assoc.**

P: 413.774.6051                                                       
Contact: Katie Schendel  
nesea@nesea.org, nesea.org

NEW JERSEY
Northeast Sustainable Energy Assoc.**

P: 413.774.6051  
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

Mid-Atlantic Solar Energy Society
P: 301.880.7045 
Contact: John Essig  
john.essig@mases.org, mases.org

Mid-Atlantic Solar & Storage 
Industries Association**
P: 973.886.0526 
Contact: Marianne Leone  
coordinator@mssia.org, mssia.org

NEW MEXICO
Aggies Without Limits of NMSU‡
Faculty Advisor: Robert Foster  
rfoster@nmsu.edu  
Student Contact: Juan Flynn  
jflynn3@nmsu.edu  
aggieswithoutlimits.org

New Mexico Solar Energy Assoc.*
P: 505.908.4234  
President: Nicole Olonovich 
nicolebeautyway@gmail.com, nmsolar.org

New Mexico Aggies Without Limits  
at New Mexico State University‡

P: 575.646.3801  
Contact: Hugo Alberto Sanchez Maqueda  
smhugo@nmsu.edu 

NEW YORK
New York Solar Energy Society
P: 917.974.4606 
Contact: Wyldon Fishman  
wyldon1@gmail.com, nyses.org

Northeast Sustainable Energy Assoc.**
P: 413.774.6051 
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

Alfred University‡

Faculty Advisor: Xingwu Wang 
fwangx@alfred.edu  
Student Contact: Hunter William  
HJW3@alfred.edu 
Second Student Contact: Elise Wardour 
EFW2@alfred.edu

NORTH CAROLINA
North Carolina Sustainable Energy Assoc.
P: 919.832.7601 
Contact: Arlene Brown 
arlene@energync.org, energync.org

Appalachian State University  
Sustainable Energy Society‡

P: 704.230.5783 
Faculty Advisor: Brent Summerville 
summervilleb@appstate.edu 
Student Contact: Luis Aviles 
ASUSES@gmail.com, asuses.appstate.edu

Barber-Scotia College‡

Advisor: Dr. Gay Bullock 
gbullock@b-sc.edu 
Contact: Lee Barfield 
lbarfield337@yahoo.com

OKLAHOMA
University of Oklahoma Sustainable 
Energy Society‡
Advisor: Mark Nanny, nanny@ou.edu 
President: Ged Miller, ged.a.miller@ou.edu 

OREGON
Solar Oregon
P: 971.256.3755 
Contact: Abygale Jaeger 
abygale@solaroregon.org, solaroregon.org

PENNSYLVANIA
Northeast Sustainable Energy Assoc.**

P: 413.774.6051  
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

Mid-Atlantic Solar Energy Society
P: 301.880.7045 
Contact: John Essig 
john.essig@mases.org, mases.org

Mid-Atlantic Solar & Storage 
Industries Association**
P: 973.886.0526 
Contact: Marianne Leone 
coordinator@mssia.org, mssia.org

Philadelphia Solar Energy Assoc.**

P: 215.285.2710 
Contact: Liz Robinson  
lizhrob2@gmail.com, phillysolar.org

Sustainable Energy Society at Penn 
State‡

Faculty Advisor: Julian Wang 
Faculty Email: jqw5965@psu.edu 
Student President: Mohammad Elmi 
Student Contacts: asespennstate@gmail.
com, mke5304@psu.edu

RHODE ISLAND
Brown University Renewable Energy 
and Sustainability Society (BURESS)‡

Faculty Advisor: Jerome Robinson  
jerome_robinson@brown.edu  
President: Emilia Herdes  

emilia_herdes@brown.edu  
Co-President: Naemi Ditiatkovsky  
naemi_ditiatkovsky@brown.edu 

Northeast Sustainable  
Energy Assoc.**

P: 413.774.6051  
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

TENNESSEE
Tennessee Solar Energy Assoc.
P: 615.837.1151 
Contact: Jason Carney  
jason@energyelectives.com 
tnsolarenergy.org

TEXAS
Texas Solar Energy Society*
P: 210.722.7270 
Contact: Pete Parsons 
P.O. Box 1447, Austin, TX 78767 
pparsons@txses.org, info@txses.org 
txses.org

Texas Solar Energy Group‡

Advisor: Matthew Hall 
mjhall@mail.utexas.edu 
Contact: Kaden Plewe  
plewekaden@gmail.com

VERMONT
Northeast Sustainable Energy  
Assoc.**

P: 413.774.6051  
Contact: Katie Schendel  
kschendel@nesea.org, nesea.org

VIRGINIA
Mid-Atlantic Solar Energy Society
P: 301.880.7045 
Contact: John Essig, info@mases.org 
mases.org

WASHINGTON
Solar Washington
P: 425.270.5612 
Contact: Jack Newman, info@solarwa.org 
solarwa.org 

WASHINGTON, D.C.
Mid-Atlantic Solar Energy Society
P: 301.880.7045 
Contact: John Essig, info@mases.org 
mases.org

WEST VIRGINIA
Mid-Atlantic Solar Energy Society
P: 301.880.7045 
Contact: John Essig, info@mases.org 
mases.org

WISCONSIN
Midwest Renewable Energy Assoc.**

P: 715.592.6595  
Contact: Nick Hylla 
info@midwestrenew.org 
midwestrenew.org

180 Degrees Solar 

A&R Solar

Adelaide Energy

AES Solar

AgSun Corp

Alternative Power Solutions

Appleton Solar LLC

AviSun Renewable Energy

Awake Solar

Bill Hagy Consulting

Biomimicry Institute

Boviet Solar

Build San Antonio Green

Burnt Mill Builders

Clayco Electric Inc. Solar Specialist

Clean Energy Business Network

Clean Power Research, LLC.

CleanView Capital, LLC

Coastal Solar Power Company 

Creative Solar USA, Inc.

Custom Solar Solutions

Design Energy

Destiny Marketing Solutions

DualSun

Elevate

Emerald Sun Energy

Empire Clean Energy Supply

Enertopia Corp

EOS Research, Ltd.

ExpertPower

Flint Hills Renewable Energy  

 & Efficiency Cooperative

GenRenew, LLC

GOGO Charters Houston

Good Sun

Greengrid Inc

GreenHome Institute

Greentech Renewables 

Hearne & Son Electrical Plumbing  

 & Heating Service

HeatSpring 

HelioServ

Houston Charter Bus Company

Integrated Environmental Data, LLC

Katz Water Technologies

Kelelo Engineering

KiloNewton LLC

Lacey Engineering, PLLC

Lakeland Electric

Legacy Solar, LLC

Leighty Foundation

Linear City Concepts

Longhorn Charter Bus Houston

Maine Solar Solutions

Makers for Good

MJFladmark, LLC 

National Charter Bus Dallas

National Charter Bus Houston

Nelson Electric, Inc.

New Earth Solar, LLC

North American-African Renewable  

 Energy Conference, Inc.

Number 1 Plumbing, A/C, Solar  

 & Electric

O3 Energy Corporation

OffGridStores.com 

Partybus-Rental.net

Perennial Environmental Services, LLC

Price4Limo

Public Service Solar

Puget Sound Solar

Purpose Focused Alternative Learning

Secure Futures LLC 

Shofur Denver

Sky NRG Solar Inc.

Solar Cookers International

Solar Energy International (SEI)

Solar Made

Solar Me

Solar Shark

SolaTrue

Solar United Neighbors 

Solar Wave Energy, Inc.

SolarSesame

SOLART

SolShine Energy Alternatives

Southern Sol Energy

Sunbility

Sun Plans

Sunstall, Inc.

Sustainable Engineering, LLC

Trident Renewables

Trinity River Community Solar Systems

University of Alabama @ Birmingham  

 (UAB)

U.S. Solar Coalition

US Solar Connect

Village Solar Co

ASES Business Members

*This chapter has sub-chapters. 

**Associate Chapter  

‡Student Chapter
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PROGRAMS

Join online: ases.org/join   Renew online: ases.org/renew

ASES ONLINE

COMMUNITY

National Solar Tour

The National Solar Tour shows off solar homes, businesses  

and schools to educate and empower neighbors on clean 

energy choices. 

National Solar Conference

For over 50 years we have hosted the National Solar Conference,  

a unique blend of science, business, policy and industry.

Solar Today Magazine 

Members receive the quarterly magazine that communicates 

the solar industry’s fierce enthusiasm about advancing  

constructive policies, technologies and deployment. 

Zero Emissions Network (ZEN)

ZEN provides resources and community grants to help you 

reduce your carbon footprint.

Tiny Watts

Members get access to a web-based platform  

to create a nationwide community of “tiny watts,”  

very small applications of solar PV and solar thermal.

ASES Online Community

Members have the opportunity to explore, connect and  

engage with other members, chapters, divisions and staff  

in an interactive community space.

MEMBERSHIP BENEFITS

ASES Chapters

ASES has 41 chapters, including  

student chapters, doing regional clean 

energy work. ASES chapters work 

together to build a better tomorrow.

ASES Technical Divisions

Access to any division is open to ASES 

business, professional, student and life 

members to exchange information and 

support ASES media and events.

Monthly Webinar Series

ASES members receive free priority  

access our webinars, featuring  

technology, policy, economics, 

and other solar and renewable  

energy information.

Credit Unions

Members get access to join the  

institutions focused solely on providing 

loans and investment opportunities in 

renewable energy and sustainability.
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ASES MEMBERSHIP FORM

CHOOSE YOUR MEMBERSHIP:

PAYMENT INFORMATION:

Check Enclosed Please make check out to “American Solar Energy Society”

Complete for ACH

Complete for Credit Card

Sign up for one of our membership options and select auto-renew for an extra Yes No 

Full Name                                   Company Name (optional)

Email Address                                   Phone Number (optional)

Mailing Address  

Name on Account                                                                                                                Account No.                                         Routing No. 

Account Type:  Personal Business Checking Savings 

Credit Card No.                                                                                                                       Expiration Date                                             CVV Code

Billing Address

Name on Card                                                                                                                        Signature

$ $
AMOUNT DONATION TOTAL

Please mail this form to: American Solar Energy Society, 2525 Arapahoe Ave, Suite E4-253, Boulder, CO 80302. Thank you for 
helping us grow our solar community. Memberships are tax-deductible (minus cost of Solar Today magazine in print: $20/yr).

Basic $45 Digital Basic $29
Includes Solar Today magazine, a 15% conference  
discount, access to ASES online community, credit unions, 
webinars and Tiny Watts

Professional $99 Professional Senior (65+) $50

ASES Divisions

Professional Supporting $135

Student $35 Student Digital $22

an additional conference discount

 Library $59

request), access to ASES online community and webinars

Business   1-2 employees $195  3-9 employees $290

 10+ employees $375 $109

 Life Membership $1,500  Senior Life Membership (65+) $1,200

 Add Local Chapter to any membership $30

and Tennessee

$



BATTERY STORAGE FROM THE
EXPERTS IN BACKUP POWER 

MORE POWER

Range from 9 – 36 kWh capacity 

on one inverter, plus advanced load 

management helps ensure priority 

loads never lose power

FASTER INSTALLS

PWRcell is modular, fully integrated, 

and lightweight, with no part weighing 

over 75 lbs

BETTER SUPPORT

24/7/365 Customer Support and 

dedicated tech support teams for 

installers help provide ultimate

peace of mind

Visit generac.com to learn more about the 

PWRcell Solar + Battery Storage System.


