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Chapter 8

Making Workforce Programs
Work

Stephanie Frame was optimistic about her future. Despite the dwindling
coal mining jobs in her West Virginian community, including her husband’s,
Stephanie had a new opportunity: coding.

In 2015, a nonprofit called Mined Mines entered Appalachian coal country
with the tantalizing promise to train residents for high-paying computer pro-
gramming jobs. One of the founders of the organization, Amanda Laucher,
was no stranger to coal country. She came from Nemacolin, Pennsylvania,
which was founded as a company mining town by the Youngstown Sheet and
Tube Company in 1917—the mine was thought to be the largest in the coun-
try at one point in time. Although, Amanda had moved away to Chicago,
she returned to help her brother, Marvin, a coal miner who turned to coding
to escape impending layoffs.

Amanda thought other miners could benefit from the training her brother
received, so she founded Mined Mines to create a coal to code pipeline. “The
message from the community is, look, we aren’t going to be hopeless. We
aren’t going to just accept the fact that things are changing and be left
behind. We’re going to seek new opportunities...,” explained Amanda in a
radio interview.

Stephanie Frame bought into this vision. “I wholeheartedly believe, and
will always that God has sent Mined Minds to us to save us from what
could have been a very bleak future,” Stephanie said in a self-recorded video
promoting the program (Robertson, 2019).

Participants like Stephanie would undergo 32 weeks of training, including
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4 CHAPTER 8. WORKFORCE

an “intensive bootcamp covering the fundamentals of software development,”
followed by 64 weeks of apprenticeship. At the end, there was the promise
of a local job building websites and smartphone apps.

The concept was so tantalizing that a local job training agency received
a $1.5 million grant from the Appalachian Regional Commission (ARC) to
work with Mined Minds. The grant provided funds for the duo to “teach high-
demand skills in software engineering and development to displaced workers
from the coal sector in southwest Pennsylvania and West Virginia” (Ap-
palachian Regional Commission, 2022, p. 69). ARC is the primary body
tasked with reducing poverty in Appalachia through economic development,
and it is also the main vehicle for providing coal transition assistance through
the US Federal government’s POWER initiative. This was serious money,
but participants still had to show up.

“We’ve had people thinking we were just a scam at the start,” remarked
co-founder Jonathan Graham in an interview with national media (Gillespie,
2016). Yet, the Mined Mines program was an apparent success. When asked
if graduates of the program found jobs, Laucher’s answer was unequivocal:
“Every single one of them. Yes” (CBS, 2017).

In reality, almost none of the participants found long-lasting jobs in pro-
gramming. Instead, students felt that they were sold a lie. “They come to a
poverty-stricken state, made a bunch of promises like a soapbox preacher, and
they failed. They failed me multiple times,” recounted Billyjack Buzzard, a
former student and ex-coal miner (D’Souza, 2019).

Why did such a promising training program collapse so spectacularly? In
one word: dysfunction. A culture of heavy drinking and erratic management
undermined the program from within (Robertson, 2019). The program went
from receiving glowing coverage from the national media to being a warning
about the challenges of training programs. The participants, feeling a fraud
had been perpetrated upon them, filed a class action lawsuit against the
organization. Although, “I suspect it was more of a mess than a crime,”
reflected a journalist covering the issue.1

While the collapse of the program is seen by some as evidence that it
is folly to teach coal miners to code—encapsulated by former New York
City Mayor Michael Bloomberg, “You’re not going to teach a coal miner
to code”—this is the wrong lesson (Smiley, 2015). In fact, this pessimism
can even be counterproductive, as it can be seen as patronizing from the

1Correspondence with reporter, September 27, 2022.
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perspective of coal country.
Digging beneath the surface, the right lesson is that workforce develop-

ment is hard. “In theory it should have been a good thing for the area...If
they would have done it right it should have worked,” remarked a southwest
Pennsylvania resident and business owner.2 Even Billyjack who had held
nothing back in his criticism of the program still thought that coding would
have worked as a career path if the educational program was better:

If I had known then what I know now, I would have went and
got a two-year degree in computer science. And I could have
done that, because I just wasted two years with them. That’s the
part that gets me really, really upset. The reason I was pushing
myself to do this everyday was to not go back to coal mining.
That was my drive: I do not want to go back underground. I do
not want to go back underground. If I can give this 110%, I feel
that it’s going to pay off. At the end of the game, I still have to
back underground because they abruptly fired me. I wish I would
have got a degree.

But when workforce programs get incentives right, the outcomes can be
uplifting. In Kentucky, an organization called Bit Source also worked to train
coal miners to become coders. Unlike Mined Mines, Bit Source aligned the
incentives of the company with its trainees by making sure everyone had skin
in the game. Specifically, if the miners failed to learn, they would be fired,
and the business would fail; but if the miners succeeded, all would make
money (Smiley, 2015). By aligning the incentives of the students and the
company, Bit Source made the workforce development program credible.

8.1 Workforce and Climate Transitions

Making workforce development work is essential for climate transitions, which
will require building a new clean energy workforce around the globe, while
also offsetting job losses in carbon-intensive industries. Workforce devel-
opment refers to programs that equip individuals with skills demanded by
current and future business and industry. From the perspective of commu-
nities, these programs also seek to foster the economic growth of a region

2Correspondence with southwest Pennsylvania resident, September 26, 2022.



6 CHAPTER 8. WORKFORCE

by focusing on the skills the local labor force needs to attract new invest-
ment and remain competitive. Coordinated workforce policy in the United
States emerged in response to industry labor shortages and unemployment
associated with the Great Depression and the World Wars (Foster, Nabahe,
and Ng, 2020), but workforce programs have evolved to take on new objec-
tives such as helping workers adjust to changing economic and technological
circumstances.

In 2018, the United States spent 0.1 percent of its GDP on active labor
market policies, according to the Organization for Economic Cooperation
and Development (OECD). Contrast this small percentage with Scandina-
vian countries like Denmark and Finland which spent 1.89 and 0.94 percent
of their GDP, respectively. Despite the relatively small portion of GDP,
the United States provided training and career services for 805,067 adults,
youths, and dislocated workers as part of the US’s 2014 Workforce Innova-
tion and Opportunity Act—workforce programs impact a substantial number
of people (DOL, 2019).

Training programs have a variety of manifestations: classroom lessons
to provide high school certificates; vocational skills training for a particular
industry, such as what Stephanie did at Mined Mines; on-the-job training
in coordination with a particular employer; temporary work experience in a
public or nonprofit sector; and job search assistance to match people with
hiring businesses (LaLonde, 2003). These programs may be funded and run
by governments, unions, firms, nonprofit organizations, or by a combination
of these actors. There is no cookie-cutter model of what constitutes workforce
development.

A puzzle is why, despite the potential for large gains from program par-
ticipation, are there low rates of entry? A deep literature in economics has
studied this question, and the answer is that participants fear that they will
lose time from program participation and that those losses will be greater
than any future gains in productivity or workforce advancement. People are
often not paid during the time it takes to train, and when they do receive
stipends, the value often is short of what one requires to cover the cost of
living. Heckman, Hohmann, et al. (2000) find that a large fraction drop out
of programs prior to receiving treatment. Behaghel, Crépon, and Gurgand
(2014) conduct a large-scale randomized experiment and discover that only
half of job seekers targeted for enhanced counseling participated.

This aversion to training programs despite the potential benefits is un-
derstandable when one takes the perspective of a participant. As Stephanie’s
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experience with Minded Mines shows, entering a new career is fraught with
uncertainty. People enrolled in training programs “always ask am I going
to get a job after this...How much is it going to cost,” said one solar energy
instructor from North Carolina we interviewed.3

Our two credibility challenges—government commitment and local invest-
ment efficacy—help to make sense of the sources of uncertainty that workers
considering a new industry face. First, consider the situation where labor
demand comes from targeted government investments in industries, as is the
case for green energy encouraged by tax credits. In this situation, one’s
future employment depends on the sustained political support for an invest-
ment. “As a craft worker, you want steady employment. And when you see
a ramp up, and then you know that at the end of the ramp up, there’s going
to be a slowdown, that’s not what they need. And that’s hard for them to
take care of their families...when there’s the ebb and flow of projects, so long
term government policy will help that,” a senior manager at a wind develop-
ment project said, praising the Inflation Reduction Act ’s aspiration to end
the cycle of unpredictable tax credits for renewable energy.4

Our second credibility challenge—local investment efficacy—can also in-
fluence willingness to train for new careers created by outside investment. If
one has to relocate to find employment in the career they trained for, she
might be deterred from entering the program in the first place. “If there
more jobs that could stay local, and that word would get out, that might be
helpful...all of our graduates are still local” and they were reluctant to move
away, reflected a wind turbine technician instructor from West Virginia.5

Other characteristics of jobs created by investments like pay and temporari-
ness also shape perceptions of the benefits from developing new skills. If the
new careers pay well and will last, one might be more willing to enter what
is otherwise a costly and uncertain training program.

In this chapter, we present results from new surveys taken of the national
public, in addition to targeted samples of youths who are entering the work-
force. We also analyze previously unreleased data on the career preferences
of adolescents in the Southwest Pennsylvania area, a region home to coal
and natural gas. The results show that the average member of the public
has greater interest in entering careers that have high local investment effi-

3Interview with solar energy instructor, August 16, 2022.
4Interview with senior manager at wind energy developer, August 30, 2022.
5Interview, September 12, 2022.
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cacy such as healthcare. Our results also show that when people anticipate
large disruptions from changing careers, they prioritize stable careers like
healthcare compared to newer and more uncertain green industries. Youths
in Appalachia also exhibit a preference for certain career paths, ranking high-
est occupations that are in demand in the fossil fuel industry, rather than
cleaner but less demanded alternatives.

Next, we apply insights from political economy on how to enhance the
credibility of the government commitments. We field survey experiments to
evaluate whether these commitment devices—tying the government’s hands
so it cannot renege on its promise—can increase willingness to participate in
workforce programs. We find that by strategically leveraging debt as a hand-
tying device, the government can more credibly commit to invest in worker
training, which increases participation and confidence in local benefits from
green investments.

This chapter also makes a particular contribution to the literature on la-
bor economics. While there is a vast body of scholarship on the determinants
of participation in labor market programs—including work by James Heck-
man for which he was awarded the Nobel Prize in Economic Sciences—these
studies focus primarily on economic factors (e.g., Ashenfelter and Card, 1985;
Heckman, Ichimura, et al., 1998; LaLonde, 1986) or noncognitive skills (e.g.,
Heckman, Stixrud, and Urzua, 2006). By contrast, we demonstrate how
political factors like the government’s credibility can also have meaningful
effects on participation in active labor market initiatives.

8.1.1 Green Energy Expansion

Making workforce programs credible will be essential for climate transitions.
Workforce programs are needed to address the dual challenges of green en-
ergy expansion and fossil fuel contraction. First, the clean energy transition
will require the massive build-out of low- and zero-carbon energy sources
throughout the world. Succeeding at this task will require workers: people
skilled in constructing and maintaining the new clean energy infrastructure.

A team of researchers at the Brookings Institution conducted a study
to understand which occupations will be created with the transition to the
clean energy economy, and how the technical skills required by these jobs
compare with other occupations (Muro et al., 2019). The study found that
jobs created in clean energy production, energy efficiency, and environmen-
tal management compromise the bulk of the jobs that would be created by
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transitioning to the clean economy. Occupations in clean energy produc-
tion and energy efficiency often require greater scientific knowledge and a
technical skill-set, relative to the average American job, which indicates that
some training will be needed for these positions. Wind turbine service tech-
nicians, for example, are more likely to have a high school degree or some
college/associate degree, whereas electrical engineers have a bachelor’s degree
or greater. The study also finds that the time required for on the job training
varies – about one quarter of occupations have no on the job training need,
another quarter require less than 1 month, the next quarter needs 1 month
to a year, and a small fraction necessitates over a year of training.

Yet the world is far behind in its green energy workforce needs. The
International Renewable Energy Agency (IRENA)—an international organi-
zation that collects and disseminates authoritative information about renew-
able energy—declared in its annual assessment of the industry that, “[t]he
energy transition has revealed the need to expand skills in all regions of the
world to create a capable renewable energy workforce. Meeting that need
will require more vocational training, stronger curricula and greater training
of trainers” (IRENA, 2021, p. 3). The Net-Zero America modeling exercise
conducted by a team of researchers out of Princeton University quantifies
how much the supply-side energy workforce must expand across modeled
net-zero transitions. The answer is staggering: “12-24% in the 2020s...[and]
24-152% by 2050” (Larson et al., 2021, p. 276). In absolute terms, there
will need to be between 300,000 and 600,000 new energy supply-related jobs
created by 2050.

The workforce deficit is not new. An investigation of green job training
programs conducted in 2011 across 21 countries found that “skill shortages
already constrain the transition to a greener economy” (Strietska-Ilina et al.,
2011, p. v). One year later, Bowen (2012, p. 28) summarized the literature,
concluding that “skill shortages are already impeding the transition to green
growth.”

Although there are meaningful differences across countries in terms of
workforce preparedness. ILO (2019) analyzed energy transition scenarios
across 32 countries and found that the United States is in the middle of
the road in terms of coordination on workforce issues, whereas nations like
France and Germany have more comprehensive policies. This likely reflects
historical differences in the size and scope of active labor market policies, with
European countries tending to have more developed and extensive programs
than the United States.
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There are real consequences for having an insufficient trained workforce.
In Australia, a popular building insulation training program imploded when
inadequate training and poor management led to deficient installations. This
illustrates how policy-induced transitions are “likely to take sustained effort
and policy credibility over a long period” (Bowen, 2012, p. 29). Otherwise,
consumer appetite for clean energy projects could dampen, and with it, de-
mand for jobs.

Solving the workforce challenge is especially relevant in the post-IRA
world. The new climate law in the United States, if effective and durable,
will generate demand for new solar installers, wind farm technicians, and
electric vehicle manufacturers. Training programs must succeed in recruiting
talented workers to prevent a labor bottleneck from derailing the potential
progress from the law.

While this task is daunting, it also presents a tremendous opportunity to
address inequities in the energy system. Communities on the fence-lines of
power plants that previously did not benefit from the production of energy
despite bearing the costs have a chance to be part of the new green economy.
For this reason, the White House Environmental Justice Advisory Council
has recommended that there should be greater funding for worker training
programs that emphasize opportunities in environmental justice communities
(Beckfield et al., 2021).

As is the case in other industries, the current green workforce is also not
representative of the demographic diversity of the United States. The green
workforce tends to be older, male-dominated, and lack racial diversity (E2,
2021; Muro et al., 2019). Building out the clean energy workforce will have
to reflect on these inequities to avoid replicating them as the sector expands.
Not only is this an issue of justice, but the lack of inclusivity risks deterring
potential recruits needed to meet the demands of the green economy. As
evidence to this effect, in Chapter 3, we find that Blacks often had lower
assessments of local investment. Addressing credibility concerns in a just
transition will also make it a more effective transition.

Youths represent another key group to engage when building the clean
energy transition. Teenagers and people in their early 20s are making critical
decisions about what career they plan to enter. Understanding what jobs are
seen as desirable, and how to enhance the credibility of green jobs in the eyes
of this special population, will be important for growing the green workforce.
A senior manager at wind energy developer lamented the struggle of finding a
skilled work force, and pointed to recruiting the next generation as a solution:
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“For the last 40 plus years...parents have been encouraging their kids to go
to college and not to pick up a trade...our workforce is aging as a result
of that....we really need to get on top of that, to start recruiting in middle
school and high school...and push the trades to the younger generation.”6

More generally, youths are often overlooked, despite their unique challenges in
finding jobs due to relatively less education, social skills and work experience
(Barnow and King, 2000).7

The United States has pursued efforts to encourage training for green
jobs. Following the great recession, Congress funded a training program to
the tune of half a billion dollars, much of it going to targeted grants for
clean energy job training. The grants rolled out quickly since the govern-
ment sought to minimize the impact from the recession. Yet this haphazard
start contributed to challenges, as revealed by a government audit. GAO
(2013, p. 27) interviewed 11 of 103 green jobs training programs that re-
ceived grants, in addition to analyzing data provided by Labor, and found
that “only 55 percent of program participants found jobs.” The auditing
agency attributes part of the blame to “the lack of credible green jobs la-
bor market information,” which meant that programs were initiated in areas
where there was not adequate demand for green jobs (GAO, 2013, p. 27).

The wind industry in the United States has a similar puzzling “workforce
gap.” On one hand, wind developers report not being able to find enough
qualified workers. While on the other hand, workforce training programs
specializing in wind-related skills report that their graduates are unable to
find work. Keyser and Tegen (2019, p. 22) survey wind training programs
and find that more than two-third of students after completing the program
do not enter the wind industry.

Low local investment efficacy provides one potential explanation for this
workforce gap. A common response in the wind training program survey for
why graduates do not enter the wind industry is that they found better out-
side opportunities. This speaks to the need to create credible local benefits
from renewable energy. Another explanation relates to government com-
mitment. Shifting political winds, the report from the National Renewable
Energy Laboratory identifies, has undercut demand for the wind workforce.
“[D]ue to stalling of wind projects from state policy several years ago...there

6Interview with senior manager at wind developer, August 30, 2022.
7Even elite higher education institutions have identified weaknesses in this space

wherein students have few resources and paths for pursuing clean energy and other climate
transition careers (Holbrooke and Tingley, 2022).
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are few companies actively recruiting students at our university” (Keyser and
Tegen, 2019, p. 25).

These workforce challenges are not unique to the clean energy sector.
Across all industries there are structural issues, such as the lack of incentives
for firms to invest in fostering transferable skills for their workforces (Bowen,
2012, p. 30). Nonetheless, the green energy expansion will require making
workforce programs credible.

8.1.2 Fossil Fuel Contraction

Workforce programs also play a critical role in addressing the second chal-
lenge of climate transitions: fossil fuel contraction. The clean energy tran-
sition will require the simultaneous move away from industries reliant on
fossil fuels and toward low-carbon alternatives. This extensive restructur-
ing of labor markets will put at risk workers employed in carbon-intensive
industries like coal, oil and gas production. Workforce programs hold the
potential to help workers transition into new careers, easing the costs of the
transition and making sure these communities are positioned to benefit from
the growing green economy. While green jobs represent one option, they are
not—and should not be—the exclusive focus of training programs when it
comes to help fossil fuel workers adjust.

Understanding how workforce programs can help adjust to the fossil fuel
contraction also speaks to a broad range of labor transitions. For example,
the rise of remote work spurred by the COVID-19 pandemic has led to con-
cerns that the structure of the workforce will fundamentally change, which
will necessitate training programs to help people adopt to the future of work
(e.g., Eastwood, 2020). Other economic and technological forces like automa-
tion and globalization also threaten labor market dislocation that could be
eased by training programs.

By looking at past instances of economic transitions, we can glean in-
sight into the possibilities and challenges involved in workforce programs. A
puzzle arising from the market-driven energy transition from coal to gas in
the United States is that in places like southwest Pennsylvania where there
were layoffs in the coal industry, despite the abundance of programs and
initiatives to train displaced miners for new careers, there was exceptionally
low utilization of these resources (Gazmararian, 2022). The sign up rates for
training programs was well below 20 percent after one notable mine closure
(Volcovici, 2017). “400 people were were displaced from their work. We saw
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very few of them seeking help at the unemployment centers, very few of them
went to the career centers and said, Hey, I need to retrain.”8

This low rate of utilization is part of the puzzle raised earlier of why labor
market programs generally have low participation (e.g., Heckman, Hohmann,
et al., 2000). Outside of climate transitions, other programs to help workers
adjust to economic trends have faced a similar quandary of limited utiliza-
tion. Trade Adjustment Assistance, referred to as TAA, provides one such
example. The program helps workers dislocated by trade by providing ex-
tended unemployment benefits and tuition reimbursement for training. The
standard debate about TAA takes the top down perspective and investigates
the political effects of the level of supply.9 Yet what is puzzling is that eli-
gible workers do not take advantage of their training benefits. All workers
in a group that petitions to receive TAA become eligible for the benefits.
An administrative law judge notifies each worker of their eligibility. Despite
this notification, only about 25 percent of eligible workers in 2020 used their
benefits and services (DOL, 2020). Of those workers using their benefits, less
than half engaged in training.

The answer may be the anticipated costs of training are high in the short-
term while any potential benefit is uncertain and long-term. Studies evalu-
ating the performance of TAA training outcomes reach mixed findings about
the efficacy of the program on the long-run earnings of participants. One
such analysis commissioned by the Department of Labor found that only 37
percent of training program participants found employment in occupations
for which they received training, with ultimately negative net benefits—
participants had an average of $53,802 long-run lower earnings than the
comparison group members (Dolfin and Schochet, 2012). In contrast, Hy-
man (2018) conducts an analysis that finds the opposite: ten years after
receiving training, participants have $50,000 higher cumulative earnings on
average. Yet, what may be most relevant for dislocated workers are not long-
term outcomes—which may be viewed as uncertain and even unhelpful—but
one’s short-term earnings.

8Interview with local politician in southwest Pennsylvania, May 27, 2021.
9A landmark study by a team of economists finds that there is low responsiveness of

TAA assistance to areas impacted by globalization shocks (Autor, Dorn, and Hanson,
2013). Others have reanalyzed this data and found that adjustment assistance is slightly
more responsive, but there is nonetheless an under-supply that has decreased since the
1990s despite the pressures of globalization intensifying (Kim and Pelc, 2021).
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Top Down Studies

Yet despite this uncertainty inherent in training programs, the top down
approach to the energy transition continues to publish optimistic analyses
about the feasibility of reallocating fossil fuel workers to clean energy jobs
(e.g., Louie and Pearce, 2016; Pollin and Callaci, 2019; SDSN, 2020). While
these analyses may be valid in simple economic terms, they neglect the so-
cial and political context in which people make decisions about whether to
prepare for a new career. For instance, Louie and Pearce (2016) contends
that a small investment would be sufficient to train all coal workers for solar
jobs.

Yet there are practical questions like the geographic mismatches between
where jobs are created and where people call home. One study using data on
online job postings in the United States is optimistic, finding that renewable
energy jobs are created in occupations that are higher paying on average and
that green jobs locate in areas with high shares of fossil fuel employment
(Curtis and Marinescu, 2022). Although, such an assessment is fraught with
assumptions and complexities. For example, about one third of the solar
jobs created are concentrated in sales, which may not be a desired position
for workers currently in fossil fuel extraction job. The co-location results
also appear to be driven by states like Texas, where there are considerable
wind resources alongside oil and gas deposits. Another study examines the
potential of renewable jobs to replace local coal mining jobs across the world.
In China, only 29 percent of coal mining areas would work for solar; across
China, India, the United States, and Australia, fewer than seven percent of
coal mining areas are suitable for wind (Pai et al., 2020).

Another issue is differential labor intensity, where fossil fuel jobs tend to
require more workers per unit of energy produced than alternative energy
sources. Returning to Carbon County, Wyoming—where our book began—
the Goldwind Works program began in 2017 to train workers for wind-turbine
installation. Although these jobs are welcome, they are not numerous enough
to offset the steady trickle of layoffs in the coal industry (Cardwell, 2017).

Top Down Rhetoric

Accompanying these top down studies of green job creation and fossil fuel
contraction is a set of rhetorical choices in framing the energy transition,
frames that have political consequences. Emblematic of the top down per-
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spective is the decision to label workforce initiatives as “retraining” programs.
We are deliberate in using the term workforce training, since the notion that
one needs to be “retrained” can come across as patronizing from outsiders.

What I hear is we want to protect the environment, and it’s gonna
generate a lot of money. Well, what are we going to do with that
money, is my question. You gonna bring a manufacturing plant to
my district, so when you put all my coal miners out of work, and
everybody with a power plant out of work, they have somewhere
to go? No, no, no, we’re gonna, we’re gonna educate and retrain
them. That’s offensive to me because my coal miners and my
union brothers and sisters are educated and trained.

These remarks came from Pennsylvania State Representative Pam Snyder
(D-Greene), voicing her opposition the Regional Greenhouse Gas Initiative
that the state’s governor planned to join.10 In reaction to laws in Colorado to
transition coal communities to new industries, Colorado Senator Bob Rankin,
a Republican who represents coal-dependent communities, echoed the senti-
ment that Snyder voiced over 1500 miles away:

I’ll tell you what my people think... They don’t want the gov-
ernment retraining them and telling them what they’re going to
do, and setting up some committee to feel their pain. (Woodruff,
2021)

Even Colorado lawmakers that acknowledge the enormity of the shift still
bristle at the term “retrain”:

You’re just not going to retrain coal miners and people in other
good-paying jobs to work in the tourism industry....It’s going to
be a shift at the municipal level where the small towns reinvent
who they are,

said Colorado Senator Dennis Hisey, a Republican from Colorado Springs,
speaking about the negative impacts of mine closures (Weiser, 2022).

While this rhetoric might be strategic, it also reflects a genuine feeling of
being left behind—one that resonates with voters, and so should be taken

10May 25, 2021 speech.
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seriously. Coal, oil and gas workers have serious skills that should be recog-
nized and framed as advantages in enabling the workforce transition. Pipe-
fitters and boilermakers, for instance, have a skill-set that can be applied to
geothermal energy, which involves a sophisticated drilling process.

Fossil Fuel Sector Heterogeneity

Another often overlooked consideration is that the fossil fuel workforce tran-
sition will look different across all the distinct parts of this wide-ranging and
diverse sector. The coal and oil industries are very different, for example,
which in turn implies different levels and types of workforce assistance for
these populations (Ravikumar and Latimer, 2022).

Even within coal-reliant industries, there are differences in how firms and
workers are approaching the energy transition. Contrast electric power and
mining companies. Since electric utilities have clearly defined retirement
schedules for their power plants, there is often a more orderly transition
process in place. DTE Energy, a utility based in Michigan, plans to eventually
retire its coal-fired power generation fleet. To prepare for this transition,
the company has begun an initiative to help train and redeploy impacted
employees to other roles within the company (Foster, Peluso, et al., 2022).

In our interviews with electric utilities, a senior manager described the
importance of helping employees transition at a major coal-fired power plant
that closed. “One of the important things we did was around employ-
ees...every employee, there was basically a guaranteed job if they wanted
one.” Although, even with guaranteed placement, geographic challenges re-
main, since the new job would not be in the same location. “Location, and
being close to family is really important.” The transition was a long-term
process taking three to four years, but the company succeeded in finding po-
sitions.11 Workforce training was also part of the utility’s plan for the com-
munity. The company paid for an aerospace internship program that “ended
up being so successful that [the company] decided that they would just keep
that program going and pay for it themselves.” Yet there is acknowledge-
ment that more government support is needed. “Communities need support,
and there’s a role for the government to help communities more directly, at
least just be able to access to know what assistance is possible out there.”12

11Interview, July 28, 2022.
12Interview with senior electric power company lobbyist, July 28, 2022.
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Contrast the firm-led transition planning in the power sector with coal
mines that can close overnight without notice. While the power company
above that managed the transition for its employees, the same cannot be
said for the owner of the nearby coal mine. “The only customer it had was
the [power plant], and so when that shut down, you know, it had all those
employees too, that weren’t [our] employees, and that was for [the mining
company] to manage.”13

Coal mining companies have a poor reputation for handling shutdowns
in a managed fashion. Residents of southwest Pennsylvania would recount
stories of friends or family who arrive at work only to discover a pink slip in
their locker as the mine had closed down.14 This type of abrupt disruption
makes it harder for workers to plan for transitioning into new careers, and
is why labor rights advocates have pushed for policy reforms like the WARN
Act, as described in Chapter 7.

Even though notification can help to ease the transition, it does not re-
move the shock that residents may feel. The mayor of a city in Minnesota
recalls her surprise when the utility company alerted her that the coal-fired
power plant in her community would be transitioning to solar. This move
would result in the layoffs of hundreds of workers. Even years later, you
could still hear the resentment and frustration in her voice from this day:

Do you remember where you were on 9/11? Do you know exactly
where you were, what you were probably wearing like everything.
The day that [the power company] called the meeting into the
council chambers. I know exactly everything down to the smell
of the room that day. It was, it was a shock....I just remember
sitting down in that room going, I wonder what they’re going to
talk to us about today. And then it was like, you know, the solar
panel dropped on the table. And we were like, what?15

This was an instance where there was not a formal notification procedure.
Yet even knowing ahead of time, while allowing for planning, did not take the
sting out of the news. Economic transitions, even if well managed, impose
tangible costs for workers and communities.

While our examples have focused on fossil fuel jobs like coal mining and
power plant operations, workers across industries will be impacted by climate

13Interview with senior electric power company manager, July 28, 2022.
14Interview with two Southwest Pennsylvania residents, August 12, 2022.
15Interview with Minnesota city mayor, August 30, 2022.
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transitions in unexpected ways. The widespread adoption of electric vehi-
cles (EV), which require less maintenance due to fewer moving parts, will
cause labor disruptions for car mechanics. Differences in how EVs are built
also has ramifications for the manufacturing workforce. The United Auto
Workers—the main auto worker union in the United States—acknowledged
the need to begin planning for labor disruptions stemming from the growth
of EVs. In a 2019 white paper, the union calls on policymakers to enact a
proactive industrial policy. The report succinctly summarizes the distribu-
tive implications of the transition: “lower complexity, less labor, displaced
workers” (UAW, 2019, p. 4). Workers who build engines, transmissions,
exhaust systems and fuel systems may lose work, while new employment
opporutnities are created in batteries, electric motors, electronics, thermal
systems, braking systems, and semiconductors. A core pillar of the indus-
trial policy proposed by the autoworkers is training: “Workers will need new
skills and displaced workers will need re-training programs. Strong industrial
policies should include every effort to re-train and place workers in quality
jobs, provide strong economic support for workers during transition periods,
and create robust government jobs programs to guarantee quality jobs for all
those seeking work” (UAW, 2019, p. 5).

Autoworkers are aware of the risks to their jobs. Compounding the un-
certainty about their future careers is the concern that producing electric
vehicles entails specialized know-how. One autoworker in Flint, Michigan,
expressed doubt that the company would provide workforce training,

I think that if they have to hire new people to retool it, they’ll
bring it. They’ll try to bring in people from the outside contrac-
tors or something else like that. Or they’ll set up a dedicated
traveling team or something like that” (quoted in Foster, Peluso,
et al., 2022, p. 13).

Some worry that the jobs of the future will require more than a high school
degree, “I think a lot of people don’t realize today that some of the jobs that
only took a high school diploma to get a job are now taking someone that
may have a bachelor’s degree” (quoted in Foster, Peluso, et al., 2022, p. 14).
A former employee at the General Motors Lordstown plant—a plant that
the company shutdown instead of retooling to make electric vehicles as the
subsequent plant owners plan—echoed this sentiment, “I was thinking about,
I mean, for instance for us, I think that General Motors very easily could
have retooled our plant and shifted towards the electric, but I don’t believe
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that they wanted to deal with us anymore” (quoted in Foster, Peluso, et al.,
2022, p. 15). Workforce programs must be designed keeping this uncertainty
in mind.

8.1.3 Are Training Programs Effective?

A question looming over the debate about workforce programs is, do they
work? Whether a program worked is often evaluated using two criteria:
employment rates and earnings.

Reviews of the literature show mixed effects. Crépon and van den Berg
(2016) examine evaluations of active labor market policies and find little ev-
idence for positive effects of training programs. Card, Kluve, and Weber
(2010) conduct a meta-analysis of 97 studies and discover that training pro-
grams have positive, medium-term impacts, but in the short-term, they often
appear ineffective. Heckman, Lalonde, and Smith (1999, p. 2080) investigate
75 studies, concluding that“[t]he evidence we summarize...suggests that it
is unlikely that even a substantial increase in government-funded training
services will significantly improve the skills in the workforce. As indicated
above, this finding should not be surprising, because most of these programs
cost only a few thousand dollars or less per participant.”

Although, there are some more optimistic assessments for the effects of
particular programs. Barnow (1987) review evaluations of the impact of
the Comprehensive Employment and Training Act (CETA) and find sug-
gestive evidence training raised earnings by $200 to $600 annually. Public
service employment and on-the-job training were more effective than class-
room training and work experience. Ashenfelter (1978) finds that despite
significant ambiguity in the results, enrolling in post-school training pro-
grams appears to increase earnings for the trainee group on the order of $150
to $600 in the period immediately following training. Addressing issues of
selection bias, results from an experiment where respondents were randomly
assigned to training as part of the National Supported Work Demonstration
suggest that participants had higher earnings (LaLonde, 1986).

In addition to selection bias, there are other challenges in evaluating the
effects of workforce programs. For one, not all participants actually engage in
training. Only half of program participants from the Workforce Investment
Act received classroom training (Barnow and Smith, 2016). Another wrinkle
is that performance standards intended to help participants may create incen-
tives for project managers to game the system by terminating participants to
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maximize evaluated metrics (Barnow and Smith, 2004). Consequently, there
are substantial ambiguities in interpreting the results from non-experimental
studies.

An important caveat is that previous studies largely focus on training
programs designed to improve the earnings of unemployed and low-income
workers. This target population differs from the individuals impacted by the
fossil fuel contraction that will necessitate labor market transition support.
Findings about the effects of active labor market policies may not generalize
to the context of helping transition the relatively higher skilled to other
occupations.

There are also cross-national differences that could influence the effec-
tiveness of training programs. An issue raised in Chapter 7 is that in the
United States, there is less robust continuity of income for dislocated work-
ers than there is in European countries like Germany. A partial exception is
TAA, which provides certified workers with a wage replacement along with
tax credits for health insurance. The program further supplements the wage
benefit for workers age 50 and over who cannot find a job at the same pay
as before. Workers dislocated for reasons other than trade must rely on tra-
ditional “safety net” programs like unemployment insurance, which covers
only about 40 percent of lost wages. While there are employment and train-
ing services available for unemployed workers, such as the 2015 Workforce
Innovation and Opportunity Act ’s Dislocated Worker Program, lack of in-
come can make enrolling in training hard, even when books, fees, rent and
childcare are subsidized in some cases (Spiker, 2020). The broader ecosystem
of social programs influences both the incentives and resources for entering
workforce programs, which should be kept in mind for both policy design
and empirical analysis.

Sometimes workers will receive financial assistance from their company
to help with training. Although, the funds are often far from sufficient to
support a family. One former “coke” plant worker in West Virginia—a type
of coal used in steel—described to us how when he was laid off, the company
gave him an option to “retrain for HVAC,” but that his income stipend
felt like a joke. “You think $700 a week is enough to take care of them,” he
gestured to his two kids.16 Even though he eventually trained for a new career
over the course of one year and nine months, the process was emotionally
and financially scaring, so it is hard to determine whether one could call this

16Interview in Southwest Pennsylvania, August 7, 2022.
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outcome a “success’ when viewed from the ground up.

8.2 Local Investment Efficacy Revisited

Our analysis of the dual challenge of climate transitions—green energy ex-
pansion and fossil fuel contraction—shows how encouraging participation in
workforce programs will play an essential role in making the clean energy
transition work. A key barrier is that participants fear they will not find a
job for which they trained, while being on the hook for the cost of training.
One manifestation of this concern is that there should be greater interest
in jobs seen as providing credible local benefits, since these are the jobs for
which there is greater certainty about local demand.

To explore the relationship between credible local benefits and interest
in green jobs, we revisit our results from Chapter 3 where we investigated
ground-up perceptions of local investment efficacy.

8.2.1 Career Interest

We begin by returning to the same set of industries and asking, what careers
spark people’s interest? Understanding whether members of the public, es-
pecially youths who are making important human capital decisions, think
about jobs in different industries is crucial for the design of workforce pro-
grams. If today’s youths are uninterested in green jobs, then that could spell
trouble for the wide-sweeping roll-out of clean energy that will be needed for
decarbonization.

As described in further detail below, we fielded a question on our national
survey of adults and youths to learn what industries in which people would be
interested in working. We expect that self-reported interest in the industries
will match the perceptions of local investment efficacy that we uncovered
previously. The survey item reads,

When you think about your career, how interested are you about
working in the following industries?

Not at all interested; Slightly interested; Moderately interested;
Very interested

The list of ten industries is the same as before (e.g., solar energy, computer
programming, etc.).
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Figure 8.1 reports the average rating on a scale normalized to run from 0
(not at all interested) to 1 (very interested) for each industry. The plot shows
answers separately for youths and non-youths. Mirroring results from Chap-
ter 3, healthcare garners the greatest interest, whereas coal mining invites
little interest. This suggests that perceptions of local investment efficacy are
unsurprisingly related to the careers that the public finds most appealing.
When it comes to green jobs, the average respondent is slightly interested
in careers in wind, solar, environmental clean up, and energy efficiency. The
average rating of interest for green jobs exceeds that of fossil fuel industries,
although respondents indicate greater interest in more stable occupations like
healthcare.

Figure 8.1: Average interest in industry career paths across the national
youth and non-youth samples.

In terms of differences between the age cohorts, the largest gap is for
computer programming, where youths exhibit much greater interest than
adults, which could be due to greater comfort with technology. Youths are
much less likely than adults to be interested in fossil fuel jobs like coal, oil and
gas. Youths are also slightly less likely than adults to be interested in wind
energy. These descriptive results also obtain when estimating the difference
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using a multivariate regression with socio-demographic and political control
variables.

We also asked an open-ended question to elicit interest in careers not part
of the ten suggested industries. Encouragingly for our selection of the ten
industries, the most frequent answer is “none,” which suggests our list en-
compasses some of the most top-of-mind industries. Other careers of interest
include education, engineering, food, business, and construction.

To summarize, these descriptive results yield two findings. First, the
patterns of interest in occupations across industries mirror beliefs about local
investment efficacy uncovered in Chapter 3. Taken together, this consistency
suggests that one’s expectation about the local benefits of jobs is deeply
intertwined with interest in a particular occupation.

Second, there is mixed news when it comes to perceptions of the clean
energy sector. An optimistic result is that both adults and youths are more
likely to express excitement about green jobs relative to coal mining and oil
and gas extraction. Although, more certain and stable occupations such as
healthcare garner the most interest. We next turn to explore how expecta-
tions of career mobility influence one’s evaluation of industries.

8.2.2 Career Expectations and Mobility

Understanding the behavioral process behind training for a new industry re-
quires knowing how potential program participants think about fundamental
questions such as, how long do I expect to stay in a particular career, and
how much of a change to my life would it be if I entered a new industry.

These questions are important to understand because what is often lost
in the debate over workforce development is that the decision to train for a
new career is fraught with uncertainty. It is neither a simple nor costless task
for someone to uproot their life for a new career. Although, the difficulty of
training with vary across individuals depending on factors such as age and
education. Changing careers nonetheless entails costs of foregone income and
time, with an uncertain payoff at the end.

We begin by assessing how many times people in different age groups
expect to remain in a career. In the empirical analysis that follows, we
anticipate that younger people are more open to different careers because
they are early in their life, and the costs of shifting into a new industry are
perceived as lower. An implication of this assumption is that young people
should be more likely to anticipate that they will change their industry.
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Figure 8.2 shows the distribution of responses to this very question: how
many times one believes she will change industries for the remainder of her
career. We asked this question of a nationally representative population, and
show the results broken down by whether the respondent is part of the youth
or non-youth sample. Consistent with expectations, youths are more likely
to anticipate switching industries, whereas the majority of adults anticipate
not changing careers.17

Figure 8.2: Expectations for career changes across industries for the national
youth and non-youth samples. Outliers two standard deviations above the
mean trimmed for exposition.

Next, we examine perceptions of job mobility. While the concept of mo-
bility has a long history in sociological literatures, here the term simply refers
to the anticipated adjustment cost one would face if she were to change indus-
tries. Understanding perceived barriers to entering new industries matters
because these costs could create frictions to training for green jobs.

Figure 8.3 shows the percentage of youths and non-youths who think that
taking a job in a new industry would entail a large, moderate, small or no
adjustment.18 Overall, a majority of the national public believes that chang-
ing industries would entail a moderate or large adjustment. This underscores

17These results obtain when using multivariate regression with an indicator for the youth
sample block and a full set of socio-demographic controls.

18The question asks, “Thinking about your career, how much of an adjustment to your
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the perceived costliness of training. Breaking the descriptive results down by
youth and non-youth, youths are less likely to see industry changes as a large
adjustment. Adults, by contrast, are most likely to anticipate considerable
adjustment costs. This contrast accords with our expectation that youths
should be more open to careers in new industries since they are at an earlier
stage of occupational specialization.

Figure 8.3: Perceptions of mobility measured by anticipated adjustment
costs to changing industries. Nationally representative samples of youths
and adults.

We further explore the effect of mobility on individual’s relative interest in
different industry careers. If one perceives large adjustment costs, this could
lead them to prioritize industries seen as more stable and less uncertain.
Based on our results from chapter 3, the healthcare industry is seen as the
best paying and most locally beneficial industry, which should correspond
with expectations of career stability. By contrast, green jobs like solar, wind,
and energy efficiency, as well as fossil fuel jobs, were viewed with relatively
more uncertainty. If anticipated mobility costs influences expectations, then
we should expect the least mobile to prefer the most predictable careers.

We estimate the effect of low mobility on within-subject comparisons of
interest in industries using multivariate regression with socio-demographic
controls. The measure for low mobility takes the value 1 if a respondent
thinks that taking a job in a new industry would entail a moderate or large
adjustment and 0 if not. The outcome measure takes the difference between

life would it be for you to take a job in a new industry?” Answer options include, “Large
adjustment; Moderate adjustment; Small adjustment; No adjustment at all.”
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a respondent’s rating of two industries. We collapse the green and fossil fuel
industries into respective indices to reduce measurement error and capture
overall perceptions.

Figure 8.4 presents the regression results. Specifically, the plot shows the
coefficient estimates for the low mobility indicator. Positive values indicate
that when a respondent has low mobility, she is more likely to be interested
in the first industry (e.g., healthcare) than the second industry (e.g., fossil
fuels), since the outcome measure takes the difference in ratings of each
industry, respectively. Since low mobility is not randomly assigned, we take
these results as correlational, not causal.

For the first contrast between healthcare and green industries provides
strong evidence that individuals who perceive large adjustment costs to
changing careers are more interested in working in healthcare than clean
energy jobs. For the second contrast between healthcare and fossil fuel in-
dustries, there is suggestive evidence that people with low mobility are more
interested in healthcare than fossil fuels. The last contrast compares green
and fossil fuel industries. We find a null result: low mobility has no differ-
ential effect that is distinguishable from zero. These results illustrate how
perceptions of mobility can influence career choice, which could subsequently
shape interest in entering workforce programs to train for green jobs. When
people perceive themselves as having low mobility, they are more likely to
prefer stable and certain careers in industries like healthcare, as opposed to
less certain occupations in renewables and fossil fuels. The lack of an effect
of low mobility on perceptions of green and fossil energy careers suggests
that there is room for clean energy sector jobs to become more attractive
to workers, otherwise people with low mobility might be indifferent between
training to enter the respective industries.

8.2.3 View from Energy Communities

Reaching youth in the national population is already challenging but even
more daunting is the task of accessing young people in energy communities.
Fossil fuel-producing areas are underrepresented in most surveys, making it
especially challenging to understand the attitudes and preferences of residents
in these regions. Yet learning from the perspective of youths in coal, oil
and gas producing-areas is crucial, as they are making consequential career
choices that could either help expand the green economy or lock them into
polluting jobs.



8.2. LOCAL INVESTMENT EFFICACY REVISITED 27

Figure 8.4: Effect of low mobility as measured by adjustment costs to switch-
ing industries on within-subject comparisons of interest in industries. Out-
come measure takes the difference between the respondent’s interest in one
industry (or index of industries for green and fossil fuels) and another indus-
try. Plot shows the estimate for an indicator for low career mobility from
a multivariate regression that also includes controls for age, gender, race,
party affiliation, education, income, employment, rurality, and youth sam-
pling block.

Through interviews with senior staff at schools and vocational centers
in the Southwest Pennsylvania area, we obtained internal surveys of middle
school students conducted by the local Career and Technology Center. These
surveys were fielded during 2018 and used to inform curriculum for the 2019-
2020 school year, specifically what new career pathway program the center
would develop. Since the survey is of a vulnerable population, all personal
identifying information is removed. A total of 556 students took the survey.

The survey provided four career options for the students to choose from:
heating, ventilating, and air-conditioning (HVAC), which we refer to as en-
ergy efficiency since these are the key services provided for increasing energy
efficiency as defined by the Department of Energy;19 masonry; diesel mechan-

19The US Energy and Employment Jobs Report defines the sector as follows: “The
Energy Efficiency (EE) sector involves employment in the production and installation of
products that increase energy efficiency and the provision of services that reduce energy
consumption by the end-user. These jobs include building design and contracting services
that provide insulation, improve natural lighting, and otherwise reduce energy consump-
tion in residential and commercial areas. Additionally, this sector includes employment in
the manufacture of ENERGY STAR labeled products” (DOE, 2022, p. 130).
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ics; and construction and heavy equipment operation. Under each career
option was a bullet-point list of common tasks performed in the career – e.g.,
installing and serving heating and air-conditioning units for energy efficiency,
or maintenance and repair of trucks for diesel mechanics.20 The last page
of the survey included a list of career pathways, such as an electrician for
energy efficiency or a mine shuttle car operator for diesel mechanic. From
this list, each student ranked her top three choices.

From our interviews with school superintendents and career center staff,
the jobs most in demand by the local coal and gas industries fall in the diesel
mechanic and construction and heavy equipment operation career pathways.
The demand from these industries was part of the reason the schools were
interested in offering these specialized programs, because there was a higher
chance of students finding successful employment.21 As put by the head of
a career training program, “[we are] a catalyst of education in meeting the
needs of business, we can’t justify it unless we can make sure there are jobs
for 25-30 kids.”22

Figure 8.5 plots the distribution of career path rankings across the four
options. Masonry receives the most first-place rankings, whereas energy effi-
ciency receives receives the most last-place rankings.

We next estimate the overall career pathway preference ordering. Since
the data are ranked, we cannot simply take the average rank and instead
must take special care in analyzing overall preferences. We conduct a rank
aggregation analysis to find the optimal rank-ordering. We employ machine
learning techniques for this task.23 For this method, we generate all possible

20The complete list of bullet-pointed tasks under each occupation is as follows: “In-
stalling and servicing heating and air-conditioning units; Plumbing; Electrical wiring; Re-
frigeration; Sheet metal fabrication” for HVAC; “Brick/block laying; Stonework; Cement
finishing and tile setting” for Masonry; “Maintenance and repair of trucks, buses, and
other commercial and industrial vehicles; Suspension, steering, electrical and electronic
systems; Preventative maintenance inspections, drive trains, HVAC systems, and auxil-
iary equipment installation and repair” for diesel mechanics; and “Operate and maintain
a variety of heavy equipment; Site preparation, digging, ditching, sloping, stripping, grad-
ing, back-filling, clearing, compaction and excavating; Basic surveying techniques, safety
regulations and procedures, handle controls precisely, judge distances accurately and learn
preventive maintenance procedures” for construction and heavy equipment operation.

21Interview with four school district superintendents in Southwest Pennsylvania, August
11, 2022.

22Interview with career training program director in Southwest Pennsylvania, August
11, 2022.

23See Pihur, Susmita Datta, and Somnath Datta (2007) for implementation details.
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Figure 8.5: Rank ordering of career pathways by middle school students in
a Southwest Pennsylvanian fossil fuel community. N = 544

ordered lists and identify the list that minimizes our objective function, which
is the distance between the “super”-list and all ordered lists. We use the
Spearman footrule distance, which sums the absolute differences of the ranks
of all unique elements from the ordered lists. Smaller values indicate greater
similarity between the lists.

Figure 8.6 presents the results of using the algorithm to select the optimal
ranking of career pathways. Masonry comes in first, followed by construction,
then diesel mechanics, and energy efficiency comes in last. This result mirrors
the patterns visually observed in the raw distribution of responses.

The youth survey from southwest Pennsylvania shows that students prefer
career pathways for which there is local demand. Masonry, construction, and
diesel mechanics are the top three occupations that excite students. This pat-
tern matches the business activity in the area, which engages in coal mining
and methane gas extraction. The implication for the clean energy transition,
and workforce training more generally, is that creating tangible jobs in the
community matters for youth perceptions of what careers in which to develop
a specialization. Although we must qualify these claims, underscoring that
this analysis is descriptive, but informed by our interviews in the community.

These views toward clean energy jobs may change over time as the in-
dustry develops. The survey did not ask about interest in renewable energy.
While this limits our ability to speak to those particular careers, this choice
itself by the vocational school reflects a judgement about the viability of
finding successful jobs in solar or wind for their students. When we asked
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Figure 8.6: Optimal ranking of career pathways estimated using an algorithm
that assesses all possible list combinations and selects the one that minimizes
the Spearman footrule distance between the super-list and all ordered lists
simultaneously. Grey lines represent the observed ranks for each respondent.
Red line denotes the optimal ranking selected by the algorithm.

about creating a training program for wind jobs, the question was met with
laughter: “It would take 16,000 wind turbines to replace [that coal plant].”24

The same goes for solar according to one school superintendent,

Solar doesn’t have potential for jobs. Companies are starting to
invest, but as far as adjusting the education process, you have
issues—initially you have jobs when you put a solar farm in, but
how many people do you need afterwards?25

This is not dogmatic opposition to clean energy. As put by another local
superintendent, “We’re open to ideas, but we need an investment. We are
willing to change. We are open to any industry or business that would
promote jobs. We need help.”26 Put in context with our survey results from
Chapter 3, we expect that fossil fuel communities would be open to green
investment, but youth interest in green jobs would likely not emerge unless
there were credible opportunities in the area.

24Interview with senior staff at vocational school in Southwest Pennsylvania, August 11,
2022.

25Interview with school superintendent in Southwest Pennsylvania, August 11, 2022.
26Interview with school superintendent in Southwest Pennsylvania, August 11, 2022.
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8.3 Creating Credibility by Tying Hands

A key barrier to encouraging participation in workforce programs is the fear
that one will not find a job for which one trained, while being on the hook for
covering the costs. Credibility challenges exacerbate this problem. The lack
of local jobs from a green investment may decrease the perceived benefits
from training since one would have to move elsewhere for a career for which
one trained. Political uncertainty injects concerns about whether green jobs
will provide for steady employment, as illustrated by the workforce gap in the
wind industry discussed in this chapter and the examples provided elsewhere.

Contributing to worries about demand for new jobs is a tricky coordina-
tion problem. On one hand, there must be a credible supply of jobs, otherwise
people may be reluctant to enter workforce programs for speculative career
prospects on the other side. On the other hand, if there is not a ready supply
of labor, companies may not want to make large investments in a community
since they fear not having an adequate workforce. There is no single solution
to this coordination challenge, but at a minimum it will require stakeholders
to come to the table to work together.

There are also concerns that training programs themselves might be cut.
A new leader may assume power and axe the program, or budget constraints
force reductions in the generosity of training stipends. When President
Ronald Reagan entered office, he curtailed TAA. In 2022, this adjustment
program for workers impacted by trade expired entirely (Swanson, 2022).

The theoretical framework developed in Chapter 5 provides a set of tools
for thinking about how to enhance the credibility of workforce programs. To
recall, the main categories of tools are institutional constraints, second-order
beliefs, investment structure, costly signals, and lock-in effects. This chapter
focuses on costly signaling and investment structure. We explore whether
“tying the hands” of the government, so it becomes harder to renege on an
investment in green energy, can encourage participation in a green training
program.

The idea of tying hands traces its roots to the Odyssey, where our hero
Odysseus commands his sailors to tie him to the ship’s mast so he cannot
go back on his desire to hear the Sirens. While we are far from Ancient
Greece, the idea that governments and leaders can take actions that make
their promises more costly if they were to renege has a long tradition in
scholarship on bargaining (e.g., Schelling, 1966; Fearon, 1997) and the insti-
tutional durability of political reforms (e.g., Patashnik, 2014). Rather than
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an institutional solution, such as delegating control over a green training
program to an independent agency (e.g., North and Weingast, 1989; Miller
and Whitford, 2016; Rogoff, 1985), tying hands focuses on altering the in-
centives of the government to continue supporting the workforce initiative.
An alternative approach to changing the incentives of leaders would be to
change the interests of reform opponents by encouraging them to make sunk
cost investments in assets such as renewable energy, thereby locking them
into the green economy and discouraging lobbying for policy reversal (e.g.,
Patashnik, 2014). Here we focus on the incentives of a leader or government.

Applying these insights, we argue that governments could strategically
leverage debt to make their commitments to train people for green jobs more
credible. The logic is as follows: if the government made a considerable
investment to prepare workers for green jobs, the fiscal burden would con-
strain a future administration that might otherwise prefer to rollback the
investment and retraining program. This argument follows the model first
described by Alesina and Tabellini (e.g., 1990), who showed how strategic
leaders could constrain the level of spending of future governments by making
strategic investment allocations in the present.

8.3.1 Survey Experiment

We use a survey experiment to test the potential efficacy of the hand-tying
mechanism for generating credibility. Surveys are an ideal tool to investigate
this question since decisions to enter workforce programs depend on the prior
perceptions of would-be participants.

We field the survey in two national samples that are representative of the
American public (total N = 2338). In the second wave, we used a custom
sampling frame to recruit 573 youths, defined as individuals between 16 and
24 years of age.27 Focusing on the opinions of teenagers and young adults
is important because they are entering the workforce and making important
human capital investment decisions.

27We take two steps to address potential bias that could be introduced by pooling the
samples. First, we add an indicator variable to our empirical model specifications for
whether a respondent is from the second national sample. Second, since the meaning of
the education measure differs for youth respondents, we employ a categorical variable—
as opposed to an indicator for college educated—that captures different education levels
including if the respondent is still in high school.
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Survey Design

The survey vignette presents the respondent with a potential government
investment to expand renewable energy along with a program to train workers
for the new jobs. The treatment conditions manipulate the government’s
incentives to follow through on its investment in green jobs. The logic of
these treatments mirror the insights from Alesina and Tabellini (1990), who
show how political parties use government debt to strategically influence the
policy choices of successors. The experiment focuses on states as the actor,
since this level of government is often responsible for administering workforce
development programs.

The first commitment device manipulates the conditionality of the loans
the government extends to help workers cover education expenses incurred
during retraining for renewable energy jobs. In the low credibility condi-
tion, repayment of the loan is unconditional; whether an individual finds
work in solar or wind energy is irrelevant to their obligation to pay back the
government.

In the conditional loans treatment, loan repayment is conditional on the
participant finding a renewable energy job within five years. If not enough
green jobs are available, the individual has no obligation to pay back the
government. Unlike the low credibility treatment, the government has an
incentive to continue supporting the renewable energy industry to recoup its
lending costs. This allows the current government to tie the hands of future
administrations, which might face budget shortfalls if it repeals support for
green energy.28

The second commitment device manipulates the cost the government
incurs if it reneges on its support for renewable energy. A future anti-
renewables administration might be willing to incur the price of not having
loans repaid if they are inconsequential relative to the overall budget, but the
new administration might balk as the valuation increases and forces trade-
offs with other priorities. Capturing this logic, we randomize whether the
loans constitute a large percent of the state’s budget in the high budget treat-
ment. We select budget amounts of one and five percent, which are based
on rough estimates of the cost to train coal workers for solar jobs in West

28At an abstract level, one could modify this experimental set up to evaluate “lock-in”
effects, where encouraging companies to make investments in green industries creates a
constituency that would defend the workforce training program.
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Virginia (Louie and Pearce, 2016).29 The experiment holds constant private
costs for retraining by stipulating that retrainees receive a monthly stipend
covering the cost of living. This echos transition assistance proposals, such
as in the state of Colorado.

The survey respondent read the following vignette, with our treatment
conditions inside the braces randomized.

Consider a 10 year investment by a state government to expand
wind and solar energy. As part of this plan, the state government
creates a program to train workers for new wind and solar energy
jobs.

The training program provides:

• A monthly stipend for the cost of living.

• No interest loans for tuition.

• {If people cannot find wind and solar energy jobs after 5
years because there are not enough available, they do not
need to pay back the loan.}

In all, the loans are estimated to be worth {1 / 5} percent of the
state budget.

This is a two-by-two factorial design. The main results we report are from a
contrast between the conditional loan repayment and budget conditions on
one hand, and the unconditional loan repayment and low budget conditions
on the other. We term this juxtaposition the high credibility treatment, as it
compares the best with the worst case scenario for credibility (see Table 8.1).
We show the independent effect of the conditional loan treatment, along with
how the high budget treatment influences the credibility of how the loans are
structured.

Table 8.1: Experimental treatment conditions
Conditional Loans Unconditional Loans

High Budget High Credibility
Low Budget Low Credibility

29The worst-case cost of retraining coal miners is $475 million (4.1% of West Virginia’s
budget) whereas the best case scenario is $45.9 million (0.4%).
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Outcome Measures

The first outcome measure asks how likely or unlikely one would be to rec-
ommend the training program to family or friends. Referrals through one’s
social network represent an important way that people may come to learn of
workforce programs and consider participation. The outcome measure runs
along a four point scale that starts at “very unlikely” and ends with “very
likely.”

The second outcome measure is how likely or unlikely a respondent would
be to consider entering the training program. To make this question appli-
cable to all respondents, some of whom may already have professions, we
phrase the question in terms of if one were to pick a new career.

The third outcome captures expectations of how many people who train
for green jobs will be successful in finding them. This question asks, ‘What
percentage of people who participate in the training program do you think
would find solar or wind energy jobs in the next 5 years?” Response values
range from 0 to 100, which we standardize for interpretation by subtracting
the mean and dividing by the standard deviation.

We pre-registered the expectation that the credibility-enhancing com-
mitment devices should increase the likelihood that one recommends the
program, considers enrolling, and believes participants find jobs. We di-
chotomize the first two outcome measures at the mid-point of the scale,
although results are equivalent when treating the scale as linear and addi-
tive.30 To reduce measurement error and capture the overall effect of the
commitment devices, we construct a credibility index that accounts for a
respondent’s answers across these three outcomes.31

Analysis Procedure

We estimate the average treatment effect of the commitment devices on
workforce program credibility using a linear regression model. The model
includes a set of theoretically-informed control variables that captures socio-
demographic characteristics, political beliefs, and perceptions about green

30We also explored whether credibility influences support for the overall policy bundle.
We registered mixed expectations. We found no effect of any of treatment on program
support, suggesting that support entails distinct considerations from credibility.

31The index takes the mean of normalized answers to each item, which itself is then
normalized (Kling, Liebman, and Katz, 2007).
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jobs.32

8.3.2 Results

Figure 8.7 plots the average affect of the high credibility and conditional
loan treatment conditions on the main outcome measures. Examining the
index that captures the overall perception of the credibility of workforce pro-
grams, both treatments have a positive effect as expected.33 People become
more likely to recommend the program to their friends and family when the
government makes credible commitments. Expectations about the share of
trainees finding jobs also increases. Although, there is only a weak effect—if
any—on one’s willingness to consider enrolling in the program. These effects
are largely consistent across sub-groups.34

The conditional loan treatment appears to be the most important policy
design feature influencing these results. This is apparent in seeing how the
results are similar for both the high credibility and conditional loan contrasts.
The budget treatment by itself has no effect, although when paired with the
conditional loan condition in the high credibility contrast, there is a positive
effect.35 We explore these dynamics further in the following interpretation

32Controls include gender, race, ethnicity, income, educational attainment, employment
status, ideology, age, and sample wave indicator. We also include an index for views about
green jobs constructed by using principal component analysis to reduce the dimensionality
of perceptions of the future of solar and wind jobs into a single dimension that explains
the most variance of the components (69 percent). Since there was a programming issue
with partisan identification in the youth survey wave, we impute answers for the partisan
lean question, which is used in constructing the partisanship variable. The imputation
procedure uses extreme answers to the ideology question (e.g., very conservative, very
liberal) as a proxy for a subject’s partisan leaning (e.g., Republican, Democrat) in the
instances where individuals do not identify with a party. We include a control for the
strength of ideology to account for potential bias from the imputation procedure.

33The confidence intervals for the high credibility condition are naturally wider since
this contrast is a subset of the sample (comparing conditional loans and high budget with
unconditional loans and low budget drops respondents in the off-diagonal treatments).

34For example, there are no appreciable differences in these responses among Democrats,
Republicans, and Independents. Exploring the results among the youth and non-youth
samples, youths are slightly more likely to recommend the training program but are less
likely to believe that program participants will find green jobs, but otherwise the respon-
dents exhibit similar reactions to the commitment devices.

35We anticipated this possibility in our pre-analysis plan because people have complex
views about government spending. On the second wave of the survey we explored whether
higher levels of government spending could have countervailing effects on credibility by
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Figure 8.7: Effects of workforce program commitment devices on credibility
index, likelihood of recommending the program, and willingness to self-enroll.
Estimates from linear regressions with full set of controls.

checks.

8.3.3 Interpretation Checks

We designed a series of interpretation checks to evaluate whether our commit-
ment devices influence a respondent’s expectations of policy rollback. Hand-
tying should alter evaluations of the government’s incentives to reverse the
policy, which should be reflected in assessments of whether a future state
administration would continue to support the workforce program and invest-
ment in green energy.

The first interpretation check investigates belief in the likelihood of policy
reversal. If conditional loan repayments and the high budgetary costs tie the
hands of leaders, and the public recognizes this constraint, expectations of
reversibility should decline. The survey asks, “How likely or unlikely do you

creating concerns that the program could be reversed. This experimental vignetted asked,
“If a government program accounted for a {large/small} share of the overall budget, over
the next 10 years do you think funding for the program is likely to be: reduced, increased,
unchanged.” The experiment randomizes the text inside of the braces. The results confirm
our intuition that when the investment occupies a smaller share of the budget—and it is
not accompanied by an additional credibility device like conditional loan repayment—the
public expects that the investment is less likely to be reduced in the future.
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think it is that the investment to expand solar and wind energy would be
eliminated or reduced over the next 10 years?” Answers run along a four
point scale beginning with “very unlikely” and ending with “very likely.”
Since this question focuses on the reversibility of the green investment, the
effect size may be modest, since there are many logical steps that must be
made inside one’s head to connect the commitment devices to the green
investment.

As an indication of the salience of reversibility, 56 percent of respondents
think that a future government would rollback the green investment. At first
glance, there is no overall effect of the treatment conditions on perceptions
of reversibility. Yet, this masks the synergistic effects of the conditional
loan and high budget treatments. Figure 8.8 shows the effect of the con-
ditional loan repayment treatment on reversibility perceptions at different
levels of budgetary allocations to the green investments. The combination of
conditional loans and large budget allocations should most strongly tie the
hands of leaders, which should lower expectations of reversibility the most.
The results in Figure 8.8 depict exactly this relationship. When the green
investment is a small share of the budget, the conditional loan repayment
policy design has little effect on perceived reversibility, whereas when the
government incurs greater debt that a future administration must repay, the
conditional loan treatment reduces expectations of investment rollback.

Figure 8.8: Effect of the conditional loan repayment treatment on perceptions
of investment reversibility when the state government allocates a high or low
share of the budget to green investments. Estimates from linear regressions
with a full set of controls.

Next, we explore differences in expectations of reversibility among people
who identify as Democrats or Republicans. Political parties in the United
States hold different ideological views about the appropriate size of govern-
ment. Republicans often supporting smaller government, whereas Democrats
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are more supportive of government spending. Due to this divide, Republi-
cans may be more likely to anticipate that expensive policies will be reversed
in the future, whereas Democrats may be more optimistic about future of
government investments. Members of each party may have different baseline
expectations about the likelihood of reversibility, which should make Repub-
licans most receptive to the credibility treatment, since they are the most
skeptical, whereas Democrats should be less receptive simply because they
already believe that policies are less likely to be reversed.

As a test of this hypothesis, Figure 8.9 presents the average effect of the
commitment device treatments on perceptions of reversibility, conditional
on whether one identifies as a Republican or Democrat. The results pro-
vide suggestive evidence that Republicans respond to the high credibility
and conditional loan treatments. As in all sub-group analyses, statistical
power declines with the smaller sample size, so the confidence intervals widen.
There is no effect of the commitment devices on Democrats’ perceptions of
reversibility. The effectiveness of commitment devices among Republicans is
consequential, since many of the opponents of the energy transition in fossil
fuel-producing areas are Republicans (e.g., Gazmararian, 2022; Mildenberger
et al., 2017).

Figure 8.9: Effect of commitment devices on perceptions of investment re-
versibility for Republicans and Democrats. Estimates from linear regressions
that interact treatment status with party identification, while including the
full set of controls.

Our second interpretation check examines the flip-side of reversibility. If
people believe that a future government is less likely to renege on its promise,
they should also believe that the government is more likely to support the
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workforce program. Anticipated government support could also extend to
investments in green energy, although this secondary connection may be less
concrete in the eyes of the public. On the second wave of our national survey,
we design two questions to evaluate how the commitment device treatment
conditions alter beliefs about the government’s level of support.

How supportive do you think a future government would be of
the program to train workers for new wind and solar energy
jobs?

How supportive do you think a future government would be of
the 10-year investment to expand wind and solar energy?

Very supportive; Moderately supportive; Slightly supportive; Not
at all supportive

The credibility-enhancing devices should increase expectations that a future
government will support the workforce program, while the effect on support
for the investment should be positive but more muted due to the longer chain
of logical reasoning.

Overall, only 19 percent said that a future government would be very
supportive of the workforce training program. The share is similar for the
green investment program, with 18 percent saying the government would
be very supportive. Examining support by partisanship, Republicans and
Independents, relative to Democrats, are less likely to believe that a future
government would be supportive. Individuals with more optimistic views
about the future of green industries like wind and solar are more likely to
anticipate support from the government in the future.36

We next explore the effect of the treatment conditions on expectations of
future government support. The outcome measure is a scale running from
1, indicating that a future government would not at all be supportive, to
4, denoting the expectation of a very supportive government. Figure 8.10
presents the results from estimating the average treatment effect using a
regression with a full set of control variables.37 The high credibility treatment

36There were no detectable differences by race and ethnicity. Women were less likely to
believe that there would be government support for the workforce program in the future,
while there are no gender differences in beliefs about support for the green investment.

37We calibrate the model specification to include an indicator for whether a respondent is
from the youth sampling block, and a control for perceived mobility, which we added to this
survey wave for this purpose. The empirical specification contains the usual demographic
controls from before.



8.3. CREATING CREDIBILITY BY TYING HANDS 41

contrast causes expectations of future government support to increase for
the workforce program, but not for the investment in green energy. The
conditional loan treatment has no effect by itself, whereas the high budget
treatment has a positive effect. Overall, these results show that commitment
devices can increase perceptions of enduring government support. Although,
the commitment device may be most effective when it is clearly tied to the
policy in question, as is the case with the workforce programs, but less so for
the investment in green energy.

Figure 8.10: Effect of commitment devices on perceptions of government
support for the workforce program and green investments. Estimates from
linear regression with a full set of controls.

Our final interpretation check rules out the possibility that differences in
perceived investment efficacy, rather than credibility, drive the results. For
example, some may hesitate to enroll in the retraining program because they
believe tax credits are an ineffectual job-creating instrument, not because
of credibility concerns regarding reversal. We ask the following question to
evaluate this alternative explanation: “How effective or ineffective do you
think the 10 year investment to expand solar and wind energy would be in
creating new jobs.” An overwhelming 82 percent of respondents think the
investment would be somewhat or very effective, so we dichotomize the out-
come measure with “very effective” as 1 and all else as 0 to ensure meaningful
variation. We find no effect of any of the treatments on perceptions of in-
vestment efficacy. This null finding increases confidence in the interpretation
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that a commitment problem explains the patterns uncovered in the data.38

In all, these interpretation checks provide confidence that the commit-
ment devices influence one’s likelihood to recommend the program, enroll in
the program, and find green jobs through the hand-tying mechanism’s effect
on credibility.

8.3.4 Balancing Cost and Credibility

The inconclusive results for the budget treatment by itself highlight a po-
tential trade-offs between enhancing credibility and managing program cost.
We further explore these dynamics with a carefully designed interpretation
check. We devise a post-treatment question that asks how the respondent bal-
ances her preferences for credibility-enhancing devices with concerns about
government spending. The question reads as follows:

Some people believe it is important to spend more money on job
training programs to show that the government is serious about
creating new jobs. Others worry that spending more money could
be bad for the financial health of the government. Do you think
it is...

Better to not spend more money to protect the government’s fi-
nancial health; Better to spend more money to show that the gov-
ernment is serious about jobs

Overall, 70 percent of respondents think that the government should allocate
more resources to the green investment program to demonstrate the credi-
bility of its commitment. This descriptive result indicates a willingness for
the government to incur costs to enhance credibility.

We next explore whether this willingness to enhance credibility is a strongly
held predisposition or a consequence of our commitment device treatments.

38An additional thought respondents might have when considering the conditional loan
repayment treatment is that the government would be absorbing the risk of loan default, so
the costs to the individual are lower. While differing risk perceptions could be at play for
the recommend and enrollment outcomes, where cost concerns could arise, this additional
consideration does not explain why the conditional loan treatment alters expectations
of the share of workers finding jobs. In addition, our interpretation checks show how
credibility considerations like reversibility are operative. A more sophisticated articulation
of this point is that by absorbing the risk of loan default, the government is in effect
engaging in costly signalling—one of our theorized commitment mechanisms.
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Figure 8.11: Effect of commitment devices on the belief that it is better
for the government to spend money to demonstrate commitment than to
prioritize fiscal responsibility. Estimates from linear regressions with full set
of controls.

The answer to this question is important. If the public is willing to incur
costs to demonstrate commitment, then there could exist broad-based polit-
ical support to enact the types of policies explored in this chapter.

Our outcome measure is a binary variable that indicates whether the
survey-taker believes that it is better to spend more money to show that the
government is serious about jobs, or not. We regress this indicator on our
treatment conditions and the same demographic covariates from before. Fig-
ure 8.11 presents the results of estimating the effect of the different treatment
contrasts on belief that spending money for commitment is worth the fiscal
cost. The results show that the conditional loan repayment and high credibil-
ity treatments make respondents more likely to believe that cost of creating
credibility is worth it. Consistent with the earlier results, there is no effect
for the budget treatment. Even when interacting the treatment conditions
with our partisan attachment variable, there are no sub-group differences,
which is remarkable since one would expect that strong fiscal conservatives
would not react to the treatment.

Members of the public are contingent deficit hawks. Opposition to the
fiscal costs of programs can be reduced when the proposed policy mechanism
enhances credibility. Although, the connection between the policy instru-
ment, credibility, and the desired outcome, must be clear in the minds of the
public; this may not be the case for the budget treatment, which explains
that null result. This finding is especially surprising since it suggests that
when the government provides unconditional loans, citizens are less likely to
be willing to bear the fiscal cost, but when the loans are conditional—and
potentially more costly for the government—the public’s resolve for incurring
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costs strengthens.

8.4 Inclusive Clean Energy Workforce

Credibility may be especially important when it comes to making the new
clean energy workforce diverse and inclusive. As discussed earlier, evalua-
tions of the demographic composition of the green workforce in the United
States find that compared to all occupations nationally, green industries
are older, male-dominated, and lack racial diversity (E2, 2021; Muro et
al., 2019). Only 31 percent of the wind workforce in the United States is
comprised of racial and ethnic minorities, while women make up only 25
percent, largely in administration, accounting, and communications (Keyser
and Tegen, 2019). IRENA (2021, p. 3) shows how gender imbalances in wind
energy is a global problem: “only a fifth of workers are women.” For re-
newable energy more broadly, “Women account for one-third of the global
renewables workforce, but their participation varies widely among countries
and industries” (IRENA, 2021, p. 8).

And when women and people of color do join green industries, they face
attitudes, perceptions, and structural obstacles that can make it difficult
to advance their careers. There is a 26 percent gender wage gap in the
solar industry, while the wage distribution across race and ethnicity is more
equitable (The Solar Foundation, 2019, p. 9). In a survey of energy workers,
Blacks cited overcoming bias and prejudice in the workplace as their biggest
challenge (Campbell, Golatt, et al., 2021, p. 9). The same survey found that
women do not feel as supported in their career advancement and professional
development as men.

These challenges are not unique to green industries; other skilled trades
confront gender and racial imbalances. Yet these barriers are nonetheless
important to overcome, especially since the rapid expansion of green en-
ergy necessitated by decarbonization creates an unprecedented opportunity
to create a more equitable economy.

Lack of diversity in the industry erects barriers to making the clean energy
workforce accessible and inclusive. Social networks have a profound effect
on job opportunities (e.g., Calvó-Armengol and Jackson, 2004; Granovetter,
1973; Holzer, 1988; Rees, 1966). Networks provide crucial information about
job positions, and multiple studies find that over half of their interviewed
sample found their jobs through personal contacts (e.g., Granovetter, 1995;
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Rees, 1966). One study using data from Census blocks on residential and
employment locations finds that when individuals in the same census block
share socio-demographic characteristics, there are more likely to provide job
referrals (Bayer, Ross, and Topa, 2008). This may inadvertently reinforce
hiring of groups that are already well-networked in certain industries, since
from the employer’s perspective, referrals from current employees could be
seen as more informative (Simon and Warner, 1992).

Our conversations with instructors in green energy training programs
revealed a similar dynamic. Since informal ties serve as one of the main
mechanisms for finding jobs, the lack of diversity in the green workforce
erects barriers to broader participation.

I don’t see anyone who looks like me. Yes, that’s kind of a big
thing again. When you think about families and dynasties of
lawyers, or doctors, it’s because you have a familiarity. But if you
don’t know anyone who’s working in that industry, it’s harder for
you to conceptualize, or join. Most of the time you find a job from
someone you know. If you don’t have a diverse group of people
who know people, you end up with some of the same types of
folks.39

This remark underscores not only the importance of informal networks for
providing information, but also how peer contacts demonstrates the viability
of a potential career path—that is, being able to visualize oneself as part of an
industry. In surveys of the solar energy, “Three of the top five recruitment
methods participants cited for filling open positions relied on professional
and personal networks...Over a quarter of Hispanic or Latino and black or
African American respondents ‘strongly agree’ they have not had the right
connections with people making hiring decisions” (The Solar Foundation,
2019, p. 10).

There is also research documenting peer effects of program participation.
This is relevant for our focus on work force training programs. In a different
context, Dahl, Løken, and Mogstad (2014) find that fathers became more
likely to take paternity leave when their peers were induced to take leave
by a new government policy. This type of feedback effect provides an en-
couraging indication that peer contacts, while potentially an initial barrier

39Interview with solar energy instructor, August 16, 2022.
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to workforce participation, could also become an asset for amplifying the
effects of successful workforce policies.

These studies speak to the supply side of the equation—whether people
from under-represented groups decide to enter green industries. There are
also demand side problems that could keep people locked out of industries,
such as discrimination. These issues go hand-in-hand, since if one expects
an industry to not be welcome, she may not apply in the first place.

The lack of credible local benefits from green industries may also create
barriers to fostering an inclusive workforce. If there is a perception that
the new clean energy economy does not improve the lives of marginalized
communities, members of these groups may not be interested in entering
those careers. Consider EVs. One concerned raised by people in Black,
Brown, and Indigenous communities is the lack of access to financing:

I think financing is often thrown around as a like, oh, if costs
are a barrier let’s offer financing. But that doesn’t necessarily
recognize that people might not want to take on debt, and it’s
not really reasonable to say, oh, we think there’s societal benefits
of EVs, therefore you need to take on debt so you can purchase
an EV when that might not be someone’s priority. So I think
there’s like, this big question of imposing the values of EVs being
a societal benefit onto individuals, and asking them to pay more,
or take on debt to purchase something that we value as a society.
(White-Newsome, Linn, and Rib, 2021, p. 26)

There are racial disparities in auto financing and insurance premia that can
further impede the uptake of electric vehicles (Foster, Peluso, et al., 2022,
p. 47). In a different context, Sunter, Castellanos, and Kammen (2019)
document large disparities in rooftop solar deployment by race and ethnicity
in the United States.

Taking steps so clean energy resources improve the lives of fenceline com-
munities via employment and ownership provides one mechanism to address
diversity in the green workforce (E2, 2021)—that is, local investment efficacy.
As part of this effort, apprenticeship programs could target under-served
communities. In St. Louis, Missouri, a nonprofit group called Employment
Connection, started a program to encourage people of color and women to
join the solar industry (Gray, 2021). Campbell, Ford, and Garcia (2021)
recommends using project labor and workforce agreements to encourage the
hiring of minority- and women-owned businesses.
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8.4.1 Hand-Tying Experiment Revisited

Given the additional barriers facing groups under-represented in the clean
energy workforce, credibility concerns may be especially acute. With this
in mind, we revisit the results from the earlier hand-tying experiment. We
investigate whether people in under-represented groups have a stronger reac-
tion to the credible commitment devices, which would be an indication that
they are more sensitive to credibility concerns. We construct an indicator
for whether a respondent is under-represented in the energy industry (e.g.,
non-white, non-male). Although this obscures important differences within
and across races, this measure provides sufficient statistical power necessary
to explore heterogeneous effects.

Figure 8.12 presents the effects of the credible commitment treatment
conditions on the main outcomes, conditional on if the respondent is under-
or over-represented in the clean energy industry. The results show generally
that there is a more precisely estimated positive effect of the treatments on
confidence in the workforce program among individuals historically under-
represented in green jobs. However, aside for one exception, the coefficient
on the interaction term is too imprecisely estimated, so we cannot draw a
firm conclusion that there is a difference between the groups.

The one exception is the effect of the high budget treatment on likelihood
of enrolling in the program; respondents underrepresented in clean energy are
more likely to enroll in the program when the state government commits a
large share of the budget toward the investment. This response is consistent
with the hypothesis that credibility concerns are especially acute for people
previously marginalized from the industry. The finding is also grounds for
optimism in that it indicates how policy design can encourage a more diverse
and inclusive clean energy workforce.

8.5 Conclusion

Workforce programs will be essential for tackling the dual challenge of climate
transitions: green energy expansion and fossil fuel contraction. The massive
roll-out of clean energy requires a dramatic workforce expansion, while labor
market disruption to conventional fossil fuel jobs necessitates a coordinated
transition plan for workers. The barriers and opportunities involved in work-
force programs that we explored in this chapter extend beyond climate tran-
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Figure 8.12: Treatment effects for individuals in groups historically under-
and over-represented in green industries. Underrepresented groups include
non-whites and non-males. Estimates come from linear regressions with a
full set of controls except race and gender, which are colinear with the un-
derrepresented indicator.

sitions and speak to economic transformations more broadly. Technological
and economic changes brought about by automation and globalization also
create demands for programs to help dislocated workers find new opportuni-
ties.

Our contribution in this chapter, and the book as a whole, is in demon-
strating the critical role that credibility plays. Training for a new career
is fraught with uncertainty, which is best understood when by taking a
ground up perspective of the people and communities impacted by work-
force programs and economic transitions. This uncertainty, along with the
short-term costs of training, help explain why workforce programs are of-
ten under-subscribed, despite their potential benefits. Moving beyond the
standard answer offered in the economics literature, we show how political
factors like the credibility of the government’s commitment also influence the
calculation to participate.

Our new surveys of the national public and youths—including youths
located at the epicenter of climate transitions in Southwest Pennsylvania—
reveal a preference to enter careers seen as providing more certain career
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paths. The patterns exhibited here align with what we found in Chapter 3
with respect to the perceived local investment efficacy of industries. Health-
care, which is seen as a stable and growing industry, attracts the most interest
of youths and adults. Green industries like solar, wind and energy efficiency
receive more interest compared to coal, oil and gas jobs, but overall interest
is still relatively low. People with the least mobility exhibit even stronger
interest in industries with credible local benefits like healthcare.

Despite this modest level of interest in green jobs, our survey experiment
shows how leveraging commitment devices theorized in Chapter 5 can poten-
tially increase participation in training programs. When the government ties
its hands by strategically leveraging debt and the design of student loans,
training for a green job becomes a less uncertain and more desirable prospect.
This is even the case for individuals in groups historically underrepresented
in the clean energy economy such as people of color and women. Enhancing
credibility holds the potential to not only build the green workforce, but also
to make it more inclusive at the same time.

Our experiment focused on one strategy to enhance credibility, but there
are undoubtedly other approaches that stakeholders could employ. One tactic
would be for potential employers to coordinate with workforce programs to
signal to participants that there will be a job waiting for them after training.
By having the employer on board, that also indicates to the job seeker that
the program is of high quality (Spaulding and Martin-Caughey, 2015).

Another approach follows lessons from the Clean Energy Workforce De-
velopment study conducted in New Mexico. Embracing our ground up ap-
proach, the study conducted interviews, focus groups, and surveys to engage
community voices, and found that people would be more willing to partici-
pate in programs when they are located in the community that the program
aims to serve—a manifestation of local investment efficacy.

Colorado’s just transition initiatives are also attuned to credibility. Rec-
ognizing that electric utilities aim to recover the costs on stranded coal assets
when they are decommissioned, the state requires that electric generating fa-
cilities submit a workforce transition plan and authorizes “rate recovery” for
the expenses. As a consequence, it is in the interest of the utility to attend
to impacted communities and encourage workforce development, in order to
recoup the costs from closing down a coal plant early (Righetti, Stoellinger,
and Godby, 2021).

Lastly, as described in Chapters 7 and 9, institutional constraints in the
form of early notification requirements could help encourage participation in
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workforce programs prior to layoffs beginning. A study in Germany found
that training alone was not sufficient to help workers transition. What was
needed was providing experience in their potential new jobs ahead of layoffs,
but doing this would require transparency on the part of their employers
(Sheldon, Junankar, and De Rosa Pontello, 2018), a commitment device we
explore in the next chapter. Colorado also embraced the lessons of early noti-
fication, requiring that utility workforce transition plans must be established
at least six months prior to the retirement of a coal mine or gas site shutting
down.

Credibility is an important part of the workforce training puzzle, but there
are other challenges that must be addressed, too. Unexpected barriers can
arise, such as ‘[i]n West Virginia, someone who does electrical work in coal
mines must have three years of experience to apply to become a certified
electrician, while the traditional route only requires a year of experience”
(Aklin and Urpelainen, 2022). Although, regulatory quirks are easier to
address than credibility challenges that might deter one from training for a
new industry in the first place.

Another unanticipated barrier to training is the lack of broadband in
rural areas. Some training programs are online, which is also useful since it
provides people to train for new jobs while still working, but online programs
online work if there’s widespread internet (Beckfield et al., 2021, pp. 65–66).
This anecdote resonates with our fieldwork in Southwest Pennsylvania, where
one of the county librarians recounted how during the pandemic, all of the
library’s WiFi hot-spots were continually checked out since families did not
have access to internet for online school. If children cannot Zoom in for
school, then there is little hope of adults training for a new career during
their off hours.

Making workforce programs credible will also help to enhance perceptions
of local investment efficacy. Take the local jobs issue. It may be harder for
firms to hire from the community if there is not a local workforce. How-
ever, by encouraging participation in training programs, credible workforce
development can help make sure that the benefits from green energy stay
in the community. The existence of a trained local workforce also removes
the excuse by companies that there are not enough qualified workers locally.
In the next Chapter, we turn to explore how governments can implement
transparency guardrails on investment to further enhance the credibility of
local benefits from green jobs.
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