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EXECUTIVE SUMMARY

Because of explosive growth in the renewable energy and green building sector, continued volatility in
energy prices, and overwhelming business and natural resources assets, the State of Texas has a strong
business case for developing the renewable energy industry to become a job-creation engine of the state’s
economy. Texas has created markets for renewable energy companies with aggressive public policy goals
for renewable energy generation, supported these markets with transparent and predictable regulations for
installation and grid connection, and in less than ten years has moved from a state with virtually no
developed renewable energy to a world leader in wind power production. With its highly-developed
traditional energy industry and related high-tech clusters, significant renewable natural resources, and in its
role as one of the largest drivers of economic growth in the U.S., the State of Texas has a natural
competitive edge in the renewable energy industry. Yet growth in this industry has underperformed Texas'’s
assets. With the emerging nature of the renewable energy industry, there have been only the beginnings of
a coordinated effort to support industrial development through economic development incentives, local
market creation, and workforce development efforts.

Why This Study is Important

Because of these gaps between Texas'’s resources and its efforts in economic development, workforce
development and policy, Texas has room to significantly improve upon its already healthy renewable energy
industry. Economic development and workforce development policies work best with good information; this
study tries to fill the gaps in information that would allow these groups to succeed in further building the
support structures for renewable energy companies across the state. Ultimately, this study must drive
collaboration between economic developers, policymakers, workforce developers, and universities and
community colleges to address the challenges faced in building the renewable energy workforce of the state
of Texas. This study is important because:

= This study has national implications because the renewable energy industry is an emerging
industry across the country

= No study has as comprehensively captured the workforce requirements and assets of a single
state in such depth and breadth across the entire renewable energy economy

= For Texas, itis critical to incorporate the following an understanding of the renewable energy
industry, site selection factors, where companies are located today and where they fall within the
value chain, specific occupational requirements for companies, existing assets, and where gaps
in the workforce development system exist.

Methodology

Because little comprehensive data existed to fill holes in industry workforce development information, this
report developed a ground-up assessment of Texas’s corporate assets, industry workforce development
needs, and state and regional university, community college, and other workforce development assets to
suggest where gaps exist to be filled. While methodology for each step of the process is explored in greater
depth in each section of the report, the essence of the process included:

1. Performing an extensive literature review of workforce development studies in the renewable
energy industry conducted locally, state-wide, and in other states across the U.S.

2. Interviewing more than 15 companies and people across the renewable energy industry,
including employees at green building, wind power, biofuels, geothermal, solar, energy services,
and other companies at locations across the value chain.

3. Conducting a comprehensive quantitative data analysis of the Texas renewable energy
economy, from an in-depth company analysis of renewable energy companies in Texas to
industry growth trends, workforce assessment, and educational attainment.
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SUMMARY OF KEY FINDINGS

Industry Overview

The renewable energy industry is composed of a broad collection of ten technology-based subsectors that
capture major energy generation technologies, energy conversion technologies, and energy efficiency
technologies. With a total national market of $77 billion in 2007 and an expected market of more than $254
million in 2017, each of these subsectors has its own value chain and is growing quickly. Factors driving the
renewable energy industry include public policy mandates and support, corporate and public concerns with
climate change implications, volatile energy prices driven by fluctuating commodity prices and deregulated
electric markets, and reductions in the cost of renewable energy technologies. Site selection within the
industry is motivated by finding locations that are broadly supportive of renewable energy companies
through public policy, have high retail electric prices, tax incentives, access to natural resources, developed
workforces, and a low cost of doing business.

Industry Growth Trends

Because the State of Texas offers a broad range of support for the renewable energy industry as well as
excellent public policy creating markets for renewable energy, the renewable energy industry is
experiencing strong growth in Texas. The renewable energy industry is growing stronger both in renewable
energy generation from wind, solar, and other sustainable resources, but also in companies that
manufacture renewable energy devices, in companies that maintain and service those devices, and in
companies that provide services for reducing energy consumption, constructing more sustainable buildings,
and developing new ways to transport energy.

Texas already has nearly 800 separate companies at nearly 1,300 locations building wind turbine
components, designing green buildings, installing solar panels, researching ocean power, and generating
jobs for Texas's economy. Texas’s renewable energy industry extends across the state, with large industry
clusters in the major metropolitan areas of Houston, Dallas/Fort Worth, Austin, and San Antonio as well as
in the wind generating areas of West Texas and the Panhandle region. Each region of the state has
somewhat different focuses in terms of industry subsectors, though several parts of the state continue to lag
behind the leading regions in company and job growth.

Workforce Requirements

Despite this growth, relatively little attention has been paid to developing the necessary workforce to fill jobs
in this growing sector of the economy. The renewable energy industry’s workforce development
requirements run the gamut from highly-educated, highly-paid engineers researching breakthroughs in
energy storage technologies to construction and farm laborers constructing green buildings and growing
crops for biofuels. Despite the high-tech nature of the technologies powering the renewable energy industry,
virtually none of the new jobs being created in the industry require entirely new occupations. Many
traditional trade occupations like electricians and plumbers, mechanical and electrical engineering and
engineering technicians, manufacturing technicians and construction laborers will be required to build the
renewable energy industry, though many of these occupations may require additional training to fully
transition their skills to the renewable energy industry.

Top knowledge, skills, and abilities required for these jobs are developed in secondary education, with an
emphasis on basic math, English, and critical thinking skills, as well as basic listening, learning, reading, and
writing skills. Technical knowledge, skills, and abilities required include design skills, understanding of
engineering principles in practice, and the use and maintenance of tools. These knowledge areas, skills,
and abilities form the basis for quick learning of new techniques and applying learned skills to new
technologies in the renewable energy industry.
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Texas's existing workforce has significant numbers of workers in the occupations required by renewable
energy companies. The very same construction, manufacturing, engineering, and scientific workforces that
created and managed Texas's existing energy economy, electric utilities, and building construction can, with
retraining courses, changes in focus during education, and new training curriculum, become the renewable
energy workforce of tomorrow. New occupations that are emerging include solar installers, maintainers, and
system designers as well as energy and building auditors, both areas that have fast company growth and
increased demand for services across the state of Texas.

Workforce Assets

Currently, workforces across the state have significant ties to future renewable energy industry workforces.
In regions across the state, top regional occupations include significant ties to renewable energy, especially
in construction, manufacturing, and engineering occupations. Educational attainment and company location
within the renewable energy industry are highly correlated; regions with higher than state average
educational attainment have developed more renewable energy companies than those regions with lower
than average educational attainment.

The State of Texas’s community colleges, colleges, and universities are home to more than 25 targeted
workforce development, educational, and research programs in renewable energy ranging from world class
assets in wind turbine research to community college programs in green building construction techniques
and design. Most of these programs are at the bachelor's degree or higher level, with relatively few
community college programs developed to specifically address the workforce needs of the renewable
energy industry. While Texas's targeted renewable energy programs are impressive, because of the
breadth of required occupations in the renewable energy industry, virtually every college and university
across the state is making at least some indirect contribution to the renewable energy workforce.

Gap Analysis

While there are thousands of people in Texas with the occupational and educational background to work in
the renewable energy industry and more than 25 targeted programs addressing renewable energy
workforce needs, there are significant gaps between industry workforce requirements, Texas's workforce
development assets and existing workforces. Existing workforces must be retrained from a focus in
traditional construction, manufacturing, operations, maintenance, and services to become the renewable
energy workforce of the future. Virtually all of the people with occupations directly tied to the renewable
energy industry work outside of the industry. Universities and colleges, while producing large numbers of
related graduates, have not explicitly tied education to future workforce needs in the renewable energy
industry.

There is a geographic mismatch between the areas where skilled workforces are developed and nurtured
through universities and community colleges (primarily in the I-35 Corridor, Gulf Coast, and Metroplex
regions) and where these skilled workforces will be most in-demand for renewable energy-related jobs due
to natural resource location (the El Paso and West Texas regions). Because of this geographic skills
mismatch, Texas companies can have difficulty expanding operations as quickly as needed.

In addition, most of the workforce assets in the State of Texas are focused on renewable energy
technologies with direct ties to the oil and gas and industrial machinery manufacturing industries, such as
offshore wind farms, wind turbine component manufacturing, biofuels plant operation, and geothermal
services. Others are focused on construction techniques and trades

Finally, there are some difficult-to-fill occupations, particularly solar installers, scientists and engineers
across the spectrum, and energy services workers. This stems from the fact that there is an insufficient
workforce development pipeline set up from secondary schooling through graduate programs designed to
produce these workers. Without a long term strategy for funneling workers into the renewable energy
workforce, new companies will find it difficult to continue building the renewable energy economy of Texas.
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Next Steps

With a developed strategic framework for addressing gaps in the renewable energy workforce development
system, the next steps for success will depend on strengthening the ties between the renewable energy
industry’s needs and the response of the workforce development system, both at a pre-college/youth level
and at a college/adult level. Through building regional plans involving renewable energy companies,
industry organizations, economic developers, and K-12 schools, community and technical colleges, and
universities, each region of the state must build on the core strategies requiring action from both renewable
energy companies and the Texas workforce development system; each plan must incorporate its unique
regional company mix; each plan must build a new system on the foundation of information sharing,
collaborative problem solving, and stable financial support.

TEXAS RENEWABLE ENERGY WORKFORCE DEVELOPMENT STRATEGIC FRAMEWORK

Partner Pre-College / Youth College / Adult
Renewable Energy Industry = Internship and pre-college = Training facility equipment
(companies, industry €0-0p programs donation
organizations, economic = Teacher externship programs = Internship and community/tech
developers) = Technology demonstrations and college co-op programs
in the classroom = Industry organization workforce
= Sponsored student and teacher development lobbying
competitions = Collaborative curriculum
development
Workforce Development System | = Develop career pathways for = Workforce training
(K-12 schools, community and renewable energy sectors = Workforce transitioning
technical colleges, universities, = Integrated CATE programs with | = Workforce training / retraining
workforce investment boards) renewable energy industry marketing programs
= Develop American YouthWorks- = Develop business services at
styled programs for at-risk youth small business development
= Open statewide and regional centers specific to renewable
career academies energy entrepreneurs
= Spearhead regional WIB
cooperation and best practice
development

Foundational Issues:

INFORMATION SHARING, FUNDING, COLLABORATION

The State of Texas is well positioned for growth in the renewable energy industry. As the largest wind
energy producer in the U.S., and one of the fastest growing markets in the world because of the support of
its renewable portfolio standard, Texas has already proven its ability to compete on the global stage in wind
energy production. By continuing to support the creation of renewable energy, energy efficiency, and green
building markets, and by retraining and upgrading the skills of existing workforces, the State of Texas can
continue to build the energy infrastructure of the state and maintaining Texas's title as the Energy Capital of
the World.
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