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The limiting factors are going to be…whether we can build out, above all, the 
human capital that we need. I mean, the best estimate is it’s going to take at 
least a million more electricians in the U.S. If you know a young person who 
wants to do something that’s going to help the world and wants to make a good 
living at the same time, tell them to go become an electrician. -Bill McKibben, 
November 15, 2022, New York Times.1 

INTRODUCTION

The April 2022 report from the Intergovernmental Panel on Climate Change makes 
some dire predictions about the impacts of climate change, should the planet continue 

to warm due to human activity that emits greenhouse gases (GHGs) into the atmosphere.2 
Importantly, however, the report also emphasizes that many of the technologies needed to 
avert the worst impacts of climate change already exist, if the world scales their usage at 
a rapid pace. 

While the scope of a transition toward renewable energy, and away from fossil fuels, as well 
as other sustainable economic practices is daunting, the United States has recently begun 
to obtain policy momentum in the push to decouple economic activity from GHG emissions. 
A suite of recent federal laws, as well as state and local laws and private investments, are 
set to address the interlocking needs of developing, building, and deploying clean energy 
infrastructure and transportation.3

Demand for everything from solar panels,4 electric vehicles,5 and heat pumps,6 to many other 
clean energy systems and products has skyrocketed in recent years. This demand will likely 
continue as prices for many of these goods continue to fall, in many cases below the cost of 
fossil fuel-powered technologies. This shift will make the transition to clean technologies 
an economically viable pathway.7

However, accompanying this rise in demand is a growing shortage of workers trained in the 
building, installation, operation, and maintenance of the new technologies. Currently, more 
than half of the United States’ energy employers report difficulties in hiring qualified work-
ers who are trained in building, deploying, and maintaining new energy-efficient and clean 
technologies. This worker shortage puts at risk the United States’ ambitions of cutting GHG 
emissions substantially this decade.8 

At the same time, the sheer scope of the need to rapidly expand the number of good climate 
jobs with family-sustaining wages and advancement opportunities, renders an unprecedented 
opportunity to provide redress for communities that have historically lacked adequate access 
to the levers of economic opportunity. In many cases, these same communities have been 
hardest hit by environmental degradation and the impacts of climate change.9 Moreover, 
members of marginalized communities, such as Indigenous and tribal communities that have 
both struggled economically and have long histories of relating to and managing natural 
resources in sustainable ways, may already have the necessary knowledge, skills, and hab-
its of mind in relation to issues like conservation and sustainable resource management. 
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These skills and habits are necessary for leadership in roles facilitating climate stability.10 
In addition, many of these jobs will come from the federal expansion of apprenticeship 
programs as well as jobs in the skilled trades that do not always require a four-year degree. 
The urgency of the energy transition, combined with the disruptions to the educational and 
career trajectories of young people created by the pandemic, have made it more important 
than ever to both develop new, and scale existing, evidence-based pathways and models of 
career and technical education (CTE) that can meet the needs of a changing labor market. 
Doing so could be a way to equitably support young people to achieve success in the climate 
workforce, where myriad jobs address the needs of society’s response to a changing climate. 

The Carl D. Perkins Act is the existing federal legislation that provides funding to states for 
CTE. It requires states to use funds to support equity in CTE for students from a variety of 
underserved communities, and to create programs that are linked to local labor markets. 
While Perkins Act funding only represents a portion of funding for CTE, with the bulk coming 
from individual states, it does provide a framework upon which to equitably build programs 
in fields where there is current and growing demand. In addition, there is also a significant 
body of evidence about the effectiveness of CTE for supporting positive educational and 
economic outcomes for students. Using existing programming, funding, and evidence to 
adapt educational systems to create a pipeline of talent to fill climate jobs could be a win-
win for students, the economy, and the planet. 

This paper presents (1) an overview of the scope of jobs that are affected by the transition 
to a clean energy and climate-resilient economy; (2) a review of the current state of poli-
cies aimed at expanding the climate workforce; (3) a review of the evidence about CTE; and 
(4) a discussion of barriers and potential solutions to improving the education and training 
pipeline to support an economic transition that is also just and equitable.

WHAT ARE CLIMATE JOBS? 

Referred to by a variety of monikers including green and blue jobs, or climate jobs, there are 
multiple definitions to describe the kinds of jobs that support the development of a more 
ecologically sustainable economy.11 For example, the Bureau of Labor Statistics defines 
green jobs as those that address either adaptation to or mitigation of climate change.12 
Specifically, these jobs do at least one of the following: produce goods and services that 
benefit the environment; preserve natural resources; serve to make business processes 
more environmentally friendly; or reduce natural resource use. Other categories of jobs also 
include those defined as being dedicated to improving resilience to the effects of climate 
change.13 Broadly, adaptation and mitigation jobs are those that are focused on reducing or 
stopping the contributors to climate change, while those that are related to resilience are 
focused on addressing and managing climate shocks. All of these jobs include both those 
that are in completely new areas and sectors that are emerging in response to climate 
change, as well as a broader array of existing jobs that are “greening” in response to a clean 
energy transition—that is, existing jobs adapting to be more environmentally friendly.14 The 
first category of these might include jobs in new industries like wind and solar energy, while 
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the latter might include the reskilling of heating, ventilation, and air conditioning (HVAC) 
workers to understand heat pump technology; mechanics who can service electric cars; 
or electricians who can work on all ends of a clean energy grid. But they also include jobs 
in areas as diverse as urban planning, landscape architecture, climate risk assessment, 
disaster management, public health, and justice. The myriad skills demanded by a labor 
market that is rapidly transitioning to using renewable sources of energy, developing more 
environmentally friendly products, and conducting business in ways that are less resource 
intensive while also responding to a more unpredictable and intense climate is changing the 
way work is done for both workers and employers. 

WHICH ECONOMIC SECTORS HAVE CLIMATE JOB 
GROWTH?

To understand where most climate jobs are emerging or are likely to emerge, it is useful to 
understand the areas of economic activity that have the greatest impact on GHG emissions, 
as well as the sectors that have the greatest promise for reducing emissions either through 
changes in existing technology, or through practices that preserve or restore natural re-
sources. According to a 2019 report put out by an international group of climate, industry, 
and economic experts, there are six main economic pillars that need to be addressed to 
facilitate broad decarbonization of the economy.15 The category of resilience jobs was not 
included in this report, but has been addressed elsewhere, by organizations such as The 
Environmental and Energy Study Institute.16 Together these sectors include:

1. Zero carbon electricity—shifting energy creation to renewables (wind, solar, and hydro-
electric) and other non-emitting sources of energy (biofuels and nuclear). 

2. Electrification of end use—eliminating the burning of fossil fuels from activities that 
rely on energy (such as transportation, heating and cooling, and cooking).

3. Green fuels—developing new sources of energy that do not burn fossil fuels (particularly 
for hard-to-electrify sectors, like aviation).

4. Smart power grids—automating the electric grid to be responsive to shifts in the avail-
ability of renewably produced electricity to ensure reliable delivery (for example, vari-
ability of wind and solar, especially while large-scale battery storage is still ramping up).17

5. Materials efficiency—reducing the use of products that emit GHGs in their production, 
including plastics, cement, and metals.18

6. Sustainable land use—reducing fertilizer use, demand for meat from cattle, and food 
waste, while also increasing afforestation, sustainable and regenerative farming prac-
tices, conservation, water and wetlands protection, and land stewardship. 

7. Resilience—addressing the impacts of climate disasters and events. 
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The climate adaptation and resiliency industry was valued at $2.4 billion in 201919 and employed 
over 4 million people in 2020.20 Many of the sectors that incorporate these jobs are already 
experiencing high levels of job growth, especially those that are related to changing the kind of 
energy used to create electricity, changing the products that use electricity, and reducing the 
overall amount of electricity used. For example, according to the U.S. Department of Energy, in 
2021, jobs in electric and hybrid electric cars grew by 25 percent. Those in energy efficiency, 
solar, wind, and smart grids all grew by between 2 percent and 5 percent. Importantly, jobs in 
fossil fuels—like coal and petroleum—decreased (by 11.8 percent and 6.4 percent, respectively), 
while jobs in biofuels grew by 6.7 percent.21 These rates are compared to overall job growth, 
which was 2.8 percent for the same period.22

The scale of growth, however, varied depending on the maturity of the technologies and pro-
cesses. For example, growth in sustainable vehicles resulted in the creation of approximately 
45,000 new jobs, while growth in biofuels resulted in approximately 1,200 new jobs. Although 
data on growth in other climate job sectors, such as those in materials efficiency and sustain-
able agriculture, are harder to find, there is evidence that investments in these fields are also 
increasing. For example, while the production of steel and cement have been large sources 
of industrial emissions due to the amount of energy needed to produce these products, sev-
eral new start-ups23 have emerged that are working on producing these same materials with 
greater energy efficiency.24 Given that early innovation can signal the beginning of growth, the 
emergence of these efforts indicate which way the sector is moving. Moreover, within each of 
these sectors, there are multiple levels of jobs and expertise that can be developed in order 
to facilitate transitions, from research and development to installation and maintenance. In 
addition, it is also possible that as these new pillars of the economy change, they will lead to 
new industries and job types which do not yet exist, such as how the internet led to whole new 
communications sectors. Overall, the figures discussed here suggest that demand for workers 
in myriad climate fields already exists, and is likely to grow.

IDENTIFYING THE OPPORTUNITY: A SHORTAGE OF 
SKILLED CLIMATE WORKERS

While it is unclear exactly how many new climate jobs will be created, projections range from 
between 2 million and 9 million this decade, many of which will be in contracting and con-
struction.25 For example, it is predicted that the Inflation Reduction Act (IRA) alone will create 
900,000 jobs just for HVAC contractors.26 It is also estimated that the United States will need 
as many as 80,000 new electricians every year to meet demand.27 Other immediate areas of 
strong job growth include other building trades, such as plumbers, pipefitters, and welders. Jobs 
in clean energy creation and transmission, clean transportation, and sustainable agriculture 
and land management are also growing. It is predicted that up to 5 million indirect jobs will also 
be created in fields as diverse as finance, marketing, and other areas necessary to carry out 
the work of contractors.28 In addition, shortages of workers with green skills have already been 
reported. While job listings requiring some kind of green skills grew at 8 percent annually for 
the five years between 2017–2022, the share of workers with those skills grew at just 6 percent 
over the same time period.29 Moreover, the Climate Solutions Lab at Brown University created 
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a tool for understanding both the sources and extent of job growth that would occur in differ-
ent sectors and states, if the United States is to reach zero carbon emissions by 2050.30 The 
project tracks expected job growth in renewable construction, renewable energy technologies, 
and energy efficiency, clearly illustrating extensive job growth across many industry sectors 
and geographic regions from the economic shift to a sustainable economy. 

The rapid acceleration of job growth in so many sectors at one time is creating huge demand 
for skilled workers. Without a corresponding system of education and training for these jobs, 
the clean energy and sustainability transition could be hampered. For example, according to 
the U.S. Department of Energy, in 2022, more than half of energy employers in many states 
reported difficulty finding qualified workers.31 Likewise, in 2021, solar installations grew by 
78 percent over 2019, and jobs increased in 47 states, but 89 percent of solar employers 
still reported difficulty hiring.32 Additionally, the vast majority of architects, engineers, and 
contractors who work in green buildings and construction report that they are unable to find 
enough workers skilled in green construction.33 Trade unions that represent workers with 
skills critical for the energy transition, such as the International Brotherhood of Electrical 
Workers, have been sounding the alarm for years about a shortage due to an aging work-
force and lack of new workers, and this shortage is likely to grow.34 Finally, anecdotally, some 
consumers have also begun to report difficulty finding contractors knowledgeable enough 
about new technologies, like heat pumps, to be able to switch their homes to cleaner and 
more efficient sources of energy.35 

For many years, there has been an ongoing debate about a “skills gap,” which is when the 
existing supply of worker skills is misaligned with those demanded of the labor market, 
both in terms of whether it exists and what its causes are.36 What makes the shortage of 
workers to fill climate jobs unique is the ability to identify the areas of labor need, as well 
as the technological skills needed to address them, before the shortages become acute.37 
This scenario creates a unique opportunity to both meet the growing needs of employers, 
while also supporting students to enter pipelines for good jobs with middle class wages, 
and advancement opportunities at the same time. 38 It also provides a unique opportunity 
to address longstanding equity issues through program development and scaling to com-
munities and populations that are often underserved by existing pathways for economic 
opportunity and mobility.39 

Current Federal, State, and Local Policy 

In 2021 and 2022, the federal government passed three key pieces of legislation that will 
provide substantial funding for investing in large-scale infrastructure, manufacturing, and 
clean energy technology transitions. The Infrastructure, Investment, and Jobs Act (IIJA) in-
vests billions of dollars into transportation, public safety, climate resilience, and job creation. 
While not explicitly a jobs bill, several provisions in the bill allow funds to be used to support 
workforce development tied to projects that upgrade multiple transportation systems that 
are key for reducing emissions. For example, funds for clean municipal bus systems can be 
combined with funds to train workers to maintain those buses. Likewise, funds to build a 
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national network of electric vehicle (EV) chargers along the nation’s highway system are 
also available. Although not required to receive federal funds, the bill also allows states to 
develop human capital plans designed to outline how transportation and infrastructure 
improvements can be combined with workforce development.40

The Inflation Reduction Act (IRA) passed in the summer of 2022 provides almost $400 billion 
in funding just for clean energy and sustainability, which will also increase demand for work-
ers with skills in climate jobs, by increasing demand for low- and no-emissions products.41 
For example, the bill provides tax credits to consumers and businesses for purchasing or 
investing in solar and wind technology, energy efficiency and weatherization, EVs and heat 
pumps. It also provides incentives to increase the development and manufacturing of clean 
technologies in the United States. Funds are provided to help improve energy efficiency in 
industrial sites, and for restoration projects in forests and coastal lands. As consumers take 
advantage of those credits, more industries bring clean energy manufacturing to the U.S., 
and federal restoration projects increase, skilled workers will be needed to carry out jobs 
across the country, in myriad industries and work sites. These investments are set to ramp 
up the implementation and deployment of clean technologies that already exist, at scale. 

There are also many technologies and processes that are still in the development stage that 
have the potential to continue to lower emissions and to create new jobs in new industries 
over the coming decades. The CHIPS and Science Act that was signed into law in the spring 
of 2022 authorizes almost $70 billion for the development of zero-carbon industries and 
climate research.42 The investments from this bill are set to speed up the time between 
development and scaling, which means these new industries may emerge on a faster than 
average timeline. This bill is designed to help keep the bulk of jobs associated with scaling 
of new technologies in the United States. Earlier green technologies, like solar, were devel-
oped domestically, but manufacturing—and jobs—shifted over time to other countries.43

It has been widely noted that these three federal bills together represent a new era of fed-
eral industrial policy, in which the government uses the law to develop and expand specific 
industries. In this case, there is a clear federal commitment to shifting the economy to one 
that both develops and deploys technologies that run without burning fossil fuels, and the 
scale of these commitments has implications for job growth across the economy. 

Even in the few months since the latest of these bills, the IRA, passed in the summer of 2022, 
clean energy investments in response to the legislation have surged. For example, Toyota, 
Honda, and LG have all already announced additional investments in expanding U.S.-based 
battery factories for EVs.44

Even as those three pieces of federal legislation mark massive investments in green sectors, 
states have also passed legislation designed to grow the green workforce. Between 2019 and 
2022, Illinois,45 New Mexico,46 Washington state,47 Maine,48 Virginia,49 and Maryland50 passed 
laws focused specifically on different aspects of climate workforce development, including 
direct investments to develop climate jobs, grow apprenticeship programs, retrain fossil fuel 
workers, and expand conservation efforts through youth employment. California and New 
York have passed multiple bills in an effort to grow their green labor markets over the last 
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several years.51 In addition to these bills, California also passed the Golden State Pathways 
Program law which provides $500 million for the development of educational pathways in 
four key areas, including STEM-based climate resilience.52 In New York,53 $120 million has 
been spent54 on workforce development for green industries, and in 2022, three additional 
laws designed to support the implementation of the original legislation were also passed 
at the state level.55 These are combined with the local New York City Climate Mobilization 
Act, which is designed to create jobs in construction and building retrofitting in the city.56 

While the federal legislation is expected to create climate jobs in communities across the 
country, it is likely that even more jobs will be created in states and localities where invest-
ment efforts are made from multiple policy and funding streams. 

With so many new, emerging, and shifting economic sectors, and demand for skills needed 
at all levels, there is opportunity for the education and training sectors to meet the moment 
by both developing and scaling training and pathways models for students at all levels. To 
that end, the federal legislation that provides funding for CTE is designed to support the 
development of an equitable pipeline of workers for high demand jobs in local economies. In 
particular, the reauthorization of the Carl D. Perkins Act in 2018, which provides state funding 
for CTE at the secondary and postsecondary levels, has already helped fuel an expansion of 
CTE programming nationally. Particularly relevant for the future climate workforce are the 
provisions within the Perkins Act that require states to align programming57 with local labor 
markets, as well as to address systemic divisions in career access and training for special 
populations,58 which include students from economically marginalized communities, students 
with disabilities, people from populations with chronically low levels of employment, home-
less and foster youth, children of service members, and students pursuing non-traditional 
careers. This last category includes females pursuing traditionally male-dominated fields, 
and vice versa. 

The Current State of Career Technical Education, Evidence, and 
Training for the Climate Workforce

High-quality CTE and training usually includes a combination of course work related to learning 
career knowledge and skills; opportunities for work-based learning, such as internships or 
mentoring experiences, and career advising; and opportunities to earn industry-recognized 
credentials that provide at least entry-level access to jobs after program completion. While 
not every CTE program includes all these elements, most include some combinations of 
them.59 Many of these program elements are common whether programs are aimed at 
secondary, postsecondary, or adult students. Nationally, 77 percent of public high school 
students take at least one CTE course, and CTE has also grown in popularity in recent years 
as more students have sought alternative pathways to middle class jobs that may or may 
not require a four-year college degree. Many secondary CTE programs provide elements 
that allow for an easier transition to aligned programs in community colleges, such as dual 
enrollment and the earning of entry-level industry-recognized credentials, that can help 
students eventually earn two- or four-year degrees.
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Overview of CTE Evidence
Importantly, there is a lot of strong research evidence to support the efficacy of CTE as a 
strategy for improving student outcomes.60 In particular, self-contained models in which 
students move through programs with other CTE students and which offer multiple learn-
ing CTE opportunities, such as Career Academies,61 Regional Vocational Technical High 
Schools,62 and Pathways in Technology Early College High Schools (P-TECH schools)63 
have all shown promise for improving outcomes for students at various stages along their 
career trajectories. These include higher rates of high school completion and postsecond-
ary enrollment, and increases in longer-term earnings after high school. Some components 
commonly found in multifaceted CTE programs, like dual enrollment64 (where high school 
students earn college credit) and internships,65 have also shown promise for improving 
students’ postsecondary enrollment outcomes. In addition, the evidence of effectiveness 
holds across multiple career fields of study, suggesting both that the structures of CTE 
help support student outcomes, as well as that the impacts may not waiver much for new 
or changing CTE content. Perhaps most relevant are the multiple emerging studies66 that 
have shown increases in wages67 for students who engaged in high school CTE. In particu-
lar, fields like construction, transportation, manufacturing and technology, all of which are 
fields related to jobs needed for the climate workforce, yield some of the highest post-high 
school earnings, even though those pathways are not associated with higher postsecondary 
educational outcomes.68 

Overview of CTE Content
While specific CTE content, as well as what pathways and programs are offered at different 
schools, is usually locally determined, many states and programs are guided by the Career 
Clusters Framework (CCF). The CCF was first developed in 2002 through a collaboration 
between states and the federal government, and is currently in use in some form by all 50 
states.69 Used as an organizing tool for the development of curriculum and instruction, it 
has provided the backbone for the content of what states offer in CTE, reinforcing the qual-
ity of programs by determining content that is linked to a variety of viable career options. 
Developed by Advance CTE, an organization that represents state CTE directors, the frame-
work outlines 16 career clusters, linked to 79 career pathways, that provide guidance for 
states in designing career pathway programs, and helps outline bridges for career pathways 
between secondary and postsecondary schooling.70 

The current clusters are broadly defined, dividing fields of work into many areas that could 
encompass climate jobs, such as agriculture, food, and natural resources; science, technology, 
engineering, and mathematics; transportation, distribution, and logistics; and architecture 
and construction. However, to date, the specific career pathways that could be linked to 
careers in the green economy have not been laid out. Nor have there been guidelines pub-
lished for educators that outline the ways that many careers—for which there are already 
existing pathways—should be adapted to meet the changing needs of the labor market. 
For example, the Architecture and Construction career cluster71 does not currently include 
many of the green building careers, in which architecture and construction fields work to 
make buildings more energy efficient and climate resilient, outlined in the U.S. Department 
of Energy’s Green Buildings Career map.72 Clear alignment across these kinds of resources 
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could support educators to better adapt existing pathways to the changing climate careers 
landscape. Although Advance CTE began to modernize the framework in 2020, the organi-
zation does not expect to have a revised version until 2024.73 

Despite the current and growing shortage of workers for a clean energy transition, the 
secondary and postsecondary CTE education communities have been relatively slow to 
respond in terms of developing or adapting career pathways and programs aligned with 
the climate labor market. Without the rapid scale-up of such programs, there is a risk that 
there will be a failure to produce either an adequate, long-term pipeline of workers with the 
skills to do these jobs. Just over half of states, a total of 29, have at least one CTE program 
that provides either a focus on sustainability or clean energy, a certificate in a related green 
area, or provides at least one course offering.74 While this amount signifies that many states 
are moving in this direction, these programs do not yet exist at close to the scale needed to 
meet emerging clean energy and sustainability needs. For example, in order to reach the goal 
of having 20 percent of U.S. energy produced by wind by 2030, which is a U.S. Department 
of Energy proposal, it is estimated that there need to be anywhere from several hundred 
to 1,000 new wind training programs alone.75 The wind industry provides jobs for people at 
all education levels, from apprenticeship level training all the way up to workers with PhDs. 
Currently, according to the U.S. Department of Energy, there are 196 wind energy education 
and training programs across the country, the vast majority of which are housed in institutes 
of higher education.76 In addition, through the Department’s Wind for Schools program, 143 
small wind turbines used for educational purposes have been installed at schools across 12 
states. The program, which teaches about wind energy, is not aimed at career training. In 
addition to these kinds of programs in clean energy, there are also many jobs emerging in 
what is sometimes referred to as the blue, or ocean, economy. Jobs in sustainable ocean and 
marine work represent a big piece of the puzzle in addressing climate change, and currently 
schools in the United States are only producing about 50 percent of the workers needed 
for the marine economy.77

BARRIERS TO CLIMATE WORKFORCE CTE EXPANSION

Currently, the Perkins Act encourages states to align CTE with local labor market demand. 
However, there are several barriers to this alignment that will likely exacerbate a rapid 
scale-up of CTE for climate careers. In particular, the field is hampered by (1) bureaucratic 
and coordination challenges that make developing and adding new pathways a lengthy 
process, (2) difficulty forming effective and long-lasting relationships with employers, (3) 
long-standing shortages of teachers for technical courses, and (4) inequitable enrollment 
in CTE programs. Each of these is described below. 

Lengthy Development of New Programs of Study

The Perkins Act aims to drive quality and improvement in CTE through the provision of high-
quality programs of study, which are defined as those that offer consecutive sequences of 
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academic and technical courses that build knowledge, skills, and employability, and that 
meet the needs of local industry.78 While the legislation provides funds for states to develop 
new clusters, this process is often complicated and lengthy. To begin with, states need 
to approve new pathways and programs of study before they can be adopted by schools. 
High-quality CTE pathways generally include alignment with state labor market needs, as 
well as linkages to postsecondary and workforce opportunities. Creating these programs 
requires coordination and collaboration across multiple stakeholders, including those from 
secondary, postsecondary, industry, and economic development.79 And while states can 
incentivize the creation and adoption of new pathways and programs of study through a 
combination of fiscal support and accountability, it is nonetheless a lengthy process. For 
example, a case study of five states that received funds to create new green CTE programs 
of study in 2010 found that all states took several years to move from development to adop-
tion of a single new program of study. While the reasons for the extended timeline varied 
somewhat across states, complications included time building effective relationships and 
gaining buy-in across partners from different sectors. A particular challenge was noted with 
gaining buy-in from upper-level decision makers in order to facilitate agreements around 
credit transfer, either between postsecondary partners, or for dual-enrollment programs 
between secondary and postsecondary partners.80 

Employer Engagement 

While policy makers have an interest in creating pathways and programs of study that align 
with local labor market needs, schools and colleges also need to collaborate with industry 
partners in order to successfully adopt and implement programs. Creating successful 
labor market-aligned programs requires the active collaboration of employers with educa-
tional institutions in order to (1) provide educators with knowledge of the skills needed to 
fill gaps, and (2) provide students with opportunities to learn skills and form relationships 
through robust work-based learning experiences. Effective partnerships involve contribu-
tions to curriculum development, training for teachers, and support and opportunities for 
students.81 However, these collaborations also need to provide clear purpose and return 
on investment for employers, as well as appropriate levels of engagement for employers of 
different sizes.82 Successful employer engagement can be undermined by the perception 
of lopsided relationships, in which more emphasis is placed on the benefit to schools and 
students, while the benefit to employers is less well articulated, or positioned as altruism, 
rather than as an investment in talent development.83 For example, in one report on com-
munity college and employer partnerships from the Harvard Business Review, community 
colleges reported a desire to work more closely with employers, but employers reported 
mistrust in the capacity of community colleges to meet their needs, as well as a belief that 
it is easier to find talent on the open market than to invest in relationships with colleges 
even though these relationships can both grow talent, and create more direct employment 
matches. Overall, the imbalance in perception and investment in mutual benefit has created 
a scenario in which the current state of collaboration across these sectors is inadequate to 
meet America’s workforce needs.84
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CTE Teacher Shortages

Even if CTE programs of study for climate careers and effective employer engagement can 
be achieved, there have been long standing shortages of CTE teachers nationally for many 
years. According to the U.S. Department of Education Teacher Shortage Area database,85 in 
2019–2020, 30 states reported teacher shortages in at least one area of CTE, and CTE has 
been considered a critical shortage area by the U.S. Department of Education since 2004.86 
Part of the reason for the shortage has been an increase in the number of students enrolled 
in CTE courses, with more than 8 million secondary and 3 million postsecondary students 
enrolled in at least one CTE course in the 2020–2021 school year.87 Other reasons for the 
shortage include CTE teachers leaving the profession for higher-paying industry jobs, as 
well as certification laws that make it challenging for mid-career or retired industry profes-
sionals to become CTE teachers.88 Given the acute demand for workers across the climate 
workforce, it may be even more difficult for schools to be competitive in trying to hire CTE 
teachers with industry experience in these fields into the classroom.

Climate Jobs Equity

One of the greatest challenges to equity in CTE programming has long been that students 
often sort into CTE fields along traditional gender lines. Programs in education and health-
care are disproportionately female-dominated, while programs in engineering, construction, 
and agriculture are often male-dominated. As is often seen in the labor market as a whole, 
many of the female-dominated professions are also lower paid. Moreover, one study from the 
Minnesota Department of Employment and Economic Development found that even when 
females did concentrate in male-dominated CTE fields in high school, such as construction, 
seven years after high school they earned an average of $11,000 less annually than their male 
counterparts.89 Other fields where workers are needed to rapidly address climate issues 
are also still persistently gender segregated. For example, the solar workforce90 is currently 
just 30 percent female, and the sea faring profession is less than 2 percent female.91 These 
numbers are in contrast to the overall workforce, which is 47 percent female. CTE also con-
tinues to struggle with racial disparities in which Black and Latino students are less likely 
to enroll in STEM CTE courses than their White counterparts.92 Additionally, some research 
suggests that Black and Native American workers live in communities with fewer climate 
jobs, which could hinder the ability of these communities to benefit from expected growth 
in the sector.93 Given the specific focus of education on addressing issues of equity, as well 
as specific provisions in the Perkins Act that incentivize programs that address issues of 
under-represented workforce populations, CTE programs that receive Perkins funding may 
be uniquely positioned to address these disparities. Moreover, at least one study found a 
positive association for females who took engineering CTE in high school being more likely 
to complete an engineering degree at the Associate’s or Bachelor’s levels.94 The need for 
skilled workers represents a unique opportunity to broaden the workforce of many histori-
cally segregated professions, many of which are well-paid, while also raising the earnings 

11Career and Technical Education (CTE) for Climate Jobs

https://tsa.ed.gov/#/home/
https://digitalscholarship.unlv.edu/cgi/viewcontent.cgi?article=1118&context=jrtc
https://cte.ed.gov/profiles/national-summary
https://fordhaminstitute.org/national/commentary/teacher-certification-and-uniform-salary-schedules-hinder-cte-staffing
https://mn.gov/deed/assets/FemalesinCTE_tcm1045-521680.pdf
https://www.nrel.gov/docs/fy22osti/83718.pdf
https://impact.economist.com/ocean/sustainable-ocean-economy/women-of-the-9th-annual-world-ocean-summit-breaking-barriers-in-the-blue
https://hechingerreport.org/how-career-and-technical-education-shuts-out-black-and-latino-students-from-high-paying-professions/
https://hechingerreport.org/how-career-and-technical-education-shuts-out-black-and-latino-students-from-high-paying-professions/
https://onlinelibrary.wiley.com/doi/abs/10.1002/jee.20236
https://onlinelibrary.wiley.com/doi/abs/10.1002/jee.20236


potential for populations that have traditionally been left out of more lucrative careers with 
long-term growth potential. Broadening the reach of the kinds of students who engage in 
CTE in high school may be an effective way to increase the overall pipeline of skilled work-
ers into these fields. 

RECOMMENDATIONS FOR POLICY AND PRACTICE

The suite of federal laws including the IIJA, CHIPS and Science Act, and the IRA together 
present a once in a lifetime opportunity for the United States to reduce its greenhouse gas 
emissions on a timeline that can still avoid some of the worst impacts of climate change. But 
those ambitions could be endangered if the nation does not simultaneously rapidly scale its 
education and training infrastructure to meet the increasing demand for climate workers 
facilitated by those bills. Policy makers, educators, and employers have a historic opportunity 
to meet the moment and help ensure both a more hopeful climate and economically just 
future. Here are several ways that states and localities can consider investing in expansion 
and scale-up of CTE programs designed to prepare young people for climate jobs.

1. Invest in programs with an existing evidence base. There is a robust body of evidence 
about the kinds of programs that support successful outcomes for students in CTE. Rather 
than seeking to develop new models, states and districts should invest in scaling these 
models specifically to train students for jobs in the climate workforce. For example, New 
York State released a Climate Action Plan95 in late 2022 that encourages investments in 
clean energy trainings through models like the P-TECH 9-14 schools,96 which an MDRC 
evaluation has found to produce promising impacts for students. 

2. Create pathways into community colleges and apprenticeships. Many of the most suc-
cessful secondary programs create links to postsecondary schooling through dual-
enrollment programs. Since the training needs of the climate-related labor market are so 
large, opportunities for CTE should be provided at both the high school and community 
college levels. These programs should be aligned with specific local labor market needs 
and linked to one another through dual enrollment and aligned pathways opportunities, 
which have been found to be successful for increasing postsecondary enrollment. 

3. Create incentives for educators and employers to work together. While many educators 
recognize the need to train students for the jobs of the future, they don’t always know the 
skills that are most in demand from employers. And many employers want to work with 
schools and community colleges, but don’t know how. Incentivizing formal partnerships 
between educators and employers that both help educators evolve their knowledge to be 
responsive to changes in technology and in-demand skills could help support teachers in 
providing cutting-edge knowledge to their students. In addition, employer engagement 
in providing real-world learning experiences to students through internships, apprentice-
ships, and other work-based learning opportunities may also help ensure that students 
enter the labor market with both the skills and experience needed to be ready to begin 
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work after graduation. Creating more tightly coupled alignment across the education 
and employment spaces to help students more seamlessly enter climate jobs could be 
a promising way to help close the current skills gap for these jobs.

4. Improve broad climate change and sustainability education. Because of the broad social 
implications of climate change, training students in the basics of sustainability along with 
specific climate job skills may be an effective way to change how future workers think 
about the impact of their careers on the environment. To that end, between 2007 and 
2014, the Workforce Innovation and Opportunity Act (WIOA) was amended to provide 
adult training in climate jobs and skills. One study of those programs found that a foun-
dation course called The Green Generalist adapted existing workforce training skills 
to focus on issues like conservation of resources and recycling, that employers found 
valuable and that empowered workers to take initiative in taking green actions both as 
employees and citizens.97 Reviving or building out similar basic sustainability education 
could be a promising way to shift how people make decisions with environmental impact 
within their careers.98 

5. Leverage school infrastructure investments for CTE. The U.S. Department of Energy is 
currently providing millions of dollars in funding to help schools and districts upgrade the 
energy efficiency of their buildings and transportation fleets, as well as provide funding 
for staff members to serve as energy managers.99 These infrastructure investments 
could be paired with training programs for students to learn skills in areas such as solar 
installation or clean HVAC installation and maintenance.

6. Ensure equity in climate CTE programs. The largest equity divide in CTE has traditionally 
been the sorting of students into career pathways along traditional gender lines, while 
many of the most in-demand skills required to transition to a clean energy economy are 
in high-paying fields that have historically been dominated by males. Communities of 
color and Indigenous communities are also often the same communities that bear the 
greatest impacts of climate change.100 Ensuring that female students and students of 
color are prepared to take advantage of the economic benefits of the climate workforce 
could be a win-win for ensuring enough skilled workers are ready to take jobs, while also 
addressing historic inequities in access to economic opportunity.

7. Create more teacher apprenticeship programs for climate CTE educators. In order for 
CTE programs to be successful, they need teachers knowledgeable about both industry 
and teaching. Beginning in 2022, the U.S. Department of Labor endorsed expanding reg-
istered apprenticeship programs to the teaching profession as a solution to nationwide 
teacher shortages. The “earn and learn” models allow people to be paid from day one of 
the beginning of their teacher training, which makes the teaching profession more ac-
cessible to more people. Since then, 10 states have begun utilizing these models to try to 
increase the teacher pipeline for areas with shortages, including CTE.101 Expanding these 
programs could be a promising way to address CTE classroom shortages, particularly 
for teachers in climate-related CTE fields.

13Career and Technical Education (CTE) for Climate Jobs

https://journals.sagepub.com/doi/abs/10.1177/1045159512467324?journalCode=alxa
https://www.energy.gov/scep/grants-energy-improvements-public-school-facilities
https://psci.princeton.edu/tips/2020/8/15/racial-disparities-and-climate-change#:~:text=Environmental Racism,-Environmental racism refers&text=Communities of color are disproportionately,waste are people of color.
https://psci.princeton.edu/tips/2020/8/15/racial-disparities-and-climate-change#:~:text=Environmental Racism,-Environmental racism refers&text=Communities of color are disproportionately,waste are people of color.
https://www.air.org/resource/blog-post/new-state-solution-teacher-shortages-apprenticeships


The opportunities to address climate change while creating millions of good jobs with 
middle class wages created by recent federal and state laws represents an extraordinary 
opportunity for the country. Increasing partnerships between school districts, community 
colleges, and employers, and the growing evidence base on the effectiveness of many dif-
ferent CTE programs to support student success, provides an opportunity to meet employer 
hiring needs with a generation of diverse, skilled workers while also helping to ensure a more 
hopeful climate future. 
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