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Greetings:

As the leaders of the ‘Northeast Massachusetts’ State Energy Sector Partnership (SESP) grant we are very
pleased to present this Clean Energy Labor Market Blue Print.

The development of this regional labor market blue print and our overall SESP grant partnership
represents our continued commitment to learning how to better serve the emerging green industry within
our regions. Over the past 16 months we have worked with over 27 businesses and 170 individuals to
upgrade skills and place people into Clean Energy Sector jobs. These initial outcomes represent a small
step in meeting what we hope are many such future opportunities.

This report maps some of the work yet to be done. We understand the unique nature of our region’s
current green industry—the majority of the companies operate with a small workforce and talent
development/career pathways vary greatly. Knowing that this industry has the potential to grow, we
must continue to find solutions that strengthen green company workers’ ability to compete in the global
market. We need to challenge our boards, staff, career centers, economic development agencies, and
educational providers to support quality programming that effectively and efficiently trains a workforce
that meet clean energy business needs.

Clean Energy business leaders from our regions were generous with their time and insights during the
development of this blueprint. We are grateful to them for their commitment to making the Northeast a
better place to live, work, and continue to invest. In addition, we would like to thank O. Steven Quimby
for the quality of work performed in developing this blue print and his attention to our thoughts and
perspectives.

We invite you to become more involved in the development of our workforce and welcome your
feedback. For more labor market information and information on our programs, please visit our websites
listed in this report.

Sincerely,

\__/{ T

/ 2{7,/ o m@%@% 7”@»7 W. Jerres

Rafael Abislaiman Barbara O’Neil Mary W. Sarris
Executive Director Director of the Board Executive Director
Merrimack Valley WIB Greater Lowell WIB North Shore WIB
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Executive Summary

he Clean Energy industry is rapidly growing in importance in the United States today. From both

a business and a policy standpoint, there is significant interest in the industry. However, while

recent interest in Clean Energy is a relatively recent phenomenon, Clean Energy technology such
as hydro-electric power and bio-fuels have been used in the United States since the industrial revolution.

The Clean Energy industry is a very important emerging industry in Massachusetts. In 2011, 64,310
employees were working in 4,909 Massachusetts Clean Energy companies in 2011. 1.3% of all workers
in the Commonwealth worked in the Clean Energy industry in 2011. Between 2010 and 2011, the total
number of employees in the industry increased 6.7%. The majority of Massachusetts companies in the
Clean Energy industry are small businesses, over 50% with five or fewer employees. (BW Research and the
New England Clean Energy Council, 2011).

One of the critical challenges in designing workforce development programs serving the Clean
Energy industry is determining exactly what constitutes the industry. While the industry in northeastern
Massachusetts is diverse, three sectors dominate: Energy Efficiency and Weatherization, Clean
Energy Design and Installation, and Clean Energy Systems Manufacturing. The Energy Efficiency and
Weatherization sector includes companies that conduct energy efficiency audits, perform building
modeling analyses, install energy efficient appliances and systems, and/or conduct weatherization
improvements as a significant part of their business. For the Clean Energy Design and Installation and
Clean Energy Systems Manufacturing sectors, solar, tidal, geothermal, wind, hydro, and biomass are the
key technologies. Firms included in the Clean Energy Design and Installation sector will include research
and development firms, project developers and project service firms, technology developers, software
designers, system integrators and installers. The Clean Energy Systems Manufacturing sector includes
companies that focus on the manufacturing of components, systems, and manufacturing equipment.

The regional focus of this report is the Northeastern Massachusetts region encompassed by three
Workforce Investment Boards: North Shore, Merrimack Valley, and Greater Lowell. The northeastern
Massachusetts region is diverse, including the central cities of Lynn, Lawrence, and Lowell, rural towns
and suburban communities, many of which serve as bedroom communities for Boston commuters. There
are approximately 27,552 Clean Energy employees in northeastern Massachusetts and these employers
expect to increase their workforces by 14.3 percent from July 2011 to July 2012. The majority of Clean
Energy companies in the region are in the Energy Efficiency and Weatherization sector and are small,
employing ten or fewer people. However, there are several large employers in the region is the Clean
Energy Design and Installation and Clean Energy Systems Manufacturing sectors. Some of the larger
companies in the region include Nuvera Fuel Cells, Solectria Renewables, and Varian Semiconductor
Applied Materials.

Northeastern Massachusetts has several workforce and economic development competitive advantages
with the potential to support growth of the Clean Energy industry and its workforce. The region has
a highly educated workforce with significant high-tech manufacturing expertise, which can meet the
needs for engineers, manufacturing technicians, and design professionals that are required in the Clean
Energy Design and Installation, and Clean Energy Systems Manufacturing sectors. The region also has
a legacy of strength in the construction trades which are the backbone of the Energy Efficiency and
Weatherization sector. Northeastern Massachusetts has specialized infrastructure to support the Clean
Energy industry such as the Wind Technology Testing Center, the nation’s first large scale wind turbine
blade testing facility.
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While the Clean Energy industry in northeastern Massachusetts offers strong potential for employment
growth, there are significant challenges to maximizing these opportunities. The industry itself is young
and many of the companies are still small, making it difficult for the leadership of many of these
companies to prioritize engagement with the workforce investment. The demand picture is also not
entirely clear and so some companies may be less willing to invest in workforce development than would
be the case in companies in more mature industries. Finally, the reliance of some Clean Energy sectors on
public subsidies has led to lack of certainty about the future directions of companies in these sectors due
to potential subsidy cutbacks.

To maximize the workforce opportunities being created by the Clean Energy industry in northeastern
Massachusetts, the following recommendations should be considered:

Enhance the amount and quality of science and math taken at the secondary level so that students are
able to take advantage of both current and future employment in areas of occupational growth.

The region’s Workforce Investment Boards and their education and training partners should develop
and maintain a strong understanding of the evolving licensing and certification requirements in areas
of occupational growth, particularly in the trades.

Increase the amount of hands on instruction related to clean energy at the region’s vocational schools
through closer partnerships with businesses and suppliers in the industry.

The region’s community colleges should explore the development of manufacturing technician
Associate’s degree programs that meet the needs of companies and those workers seeking middle-
skill positions in the industry.

Conduct a marketing campaign aimed at increasing public awareness of the Clean Energy and Green
Jobs sectors in Northeastern Massachusetts and the wide variety of good jobs that are available.
Identify ways to market the region’s labor force skill sets, particularly in advanced manufacturing,

to clean energy companies looking for a U.S.-based location to establish and conduct their
manufacturing operations.

Consider the development of on-the-job training programs at the region’s critical Clean Energy
manufacturing businesses to give potential workers the sector-specific work experience necessary to
gaining employment in these growing middle-skill occupations.

Work closely with companies in the sector to develop short-term training and OJT opportunities to
transition experienced manufacturing workers to new opportunities in the Clean Energy industry.
The region’s Workforce Investment Boards should explore the possibility of adding additional HERS
Rater certification training providers to their Individual Training Account systems and increasing the
number of people trained in this field to address the high demand and growth in this occupation.
Work with the new North Shore Vocational Technical High School to ensure that skills and
certifications being provided are in line with the requirements of the Clean Energy industry.
Continue to advocate for policies that support the development of a skilled regional workforce,
particularly in the areas of engineering and manufacturing technicians.

Work with unions providing training and apprenticeships in the critical Clean Energy trades to ensure
that workers have the skills required in the fastest growing sectors of the Clean Energy economy.

The region’s public workforce investment system should explore possible partnerships with
equipment suppliers and distributors to provide short-term training on specific energy efficient
appliances and systems for trades workers.

Work with economic development stakeholders to enhance connections between the region’s small
and medium sized manufacturing firms and emerging Clean Energy companies that will require
manufacturing expertise as they come to scale.

Partner with the Massachusetts Clean Energy Center and other stakeholders to increase the
availability of internships and externships with the region’s clean energy companies.

NORTHEAST ENERGY SECTOR PARTNERSHIP LABOR MARKET BLUEPRINT | 2



Chapter 1| Introduction and Purpose

lean energy and green jobs have been sweeping the policy world as the next industry with the

potential to support strong job growth. At the federal level, the Departments of Energy and Labor

have both made significant investments in these industries, as have numerous individual states.
Despite these large investments, these industries remain poorly understood. Green jobs and clean energy
have been variously defined by different stakeholders to meet their particular interests. This does not serve
the needs of stakeholders seeking to engage employers for the purpose of creating workforce development
programs.

The three workforce investment boards serving northeastern Massachusetts, North Shore, Merrimack
Valley and Greater Lowell partnered to obtain a regional sub-grant supported by Massachusetts’ State
Energy Sector Partnership (SESP) grant. As part of this grant, the three WIBs have commissioned this
report, which examines the Clean Energy industry in northeastern Massachusetts, with a specific focus on
businesses and industry sectors with critical workforce needs.

The Northeastern Massachusetts Region

The regional focus of this report is the Northeastern Massachusetts region encompassed by three
Workforce Investment Boards: North Shore, Merrimack Valley, and Greater Lowell.

The region is comprised of the three workforce investment areas shown in Figure 1.1. These workforce
investment areas are diverse, including the central cities of Lynn, Lawrence, and Lowell, rural towns and
suburban communities, many of which serve as bedroom communities for Boston commuters.

The three workforce investment boards that have partnered on this project have a number of common
characteristics, including

e Education Levels: In general, the population of northeastern Massachusetts has high levels of
education attainment. Although there are significant pockets of lower education levels, particularly in
the central cities of Lowell, Lawrence, and Lynn, overall education levels in the region are fairly high.
This is a necessity given the generally high cost of living, particularly housing, in the region.

e Industry and Occupational Mix: In each of the three workforce investment areas, health care is the
largest single industry in terms of employment. Beyond health care, each of the areas has a diverse
industrial and occupational mix.

e Strong Presence of the Innovation Economy: Northeastern Massachusetts is a place where
innovation thrives. From personal computers to networking to advanced telephony and optical
networking, northeastern Massachusetts has been a consistent leader in technological innovation.
This history positions the region well to play the same role in the emerging Clean Energy industry.

¢ History of Manufacturing Employment: The northeastern Massachusetts region has a lengthy
history of manufacturing innovation and success. This history has positioned the region well to
take advantage of new manufacturing opportunities being created by the emergence of the Clean
Energy industry.

Potential Benefits of the Clean Energy Industry in Northeastern
Massachusetts

With such a diverse set of industries present in the region, why should northeastern Massachusetts have
a focus on the Clean Energy industry? Over the past ten years, the region has been hard hit by the loss

of manufacturing jobs. Construction jobs have also been lost as the Big Dig/Central Artery project was
completed and the mortgage meltdown resulted in a far lower rate of new residential construction than
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Figure 1.1 Northeastern Massachusetts Region
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that traditionally seen in the region. These factors have contributed significantly to the unemployment
and underemployment of skilled labor in the region, particularly the middle-aged and men. While some
industry sectors are continuing to do well in the region, notably health care, unemployment in the region
is still higher than prior to the recent recession and it is thought that many of the jobs that were lost are
unlikely to return. These factors are driving the region’s workforce investment boards to seek out new
opportunities that can utilize the skills of the region’s workforce to the maximum.

One of the reasons that the Clean Energy industry was selected by the three workforce investment
boards sponsoring this research is that many of the requirements of these sectors are complementary
to the skills, education, and experience of much of the region’s displaced workforce. Many aspects of
sub-sectors of the Clean Energy industry, particularly wind, solar, and geothermal, require important
manufacturing job skills that reflect those of the displaced manufacturing workers in the region. The
region’s manufacturing small businesses also have experience in manufacturing high value-add products
for a variety of industries. The complementary nature of the Clean Energy sector with what currently
exists in northeastern Massachusetts offers a strong justification for prioritizing the sector for workforce
development efforts.

While this report will focus on the workforce development perspective on the Clean Energy industry
and the region, it is important to note the economic development perspective in this work as well. The
WIBs in northeastern Massachusetts have a strong history of partnering with local and regional economic
development efforts to maximize their effectiveness. Economic development plays a critical role in
efforts to attract and retain companies in high value-added industry sectors to the region. The Clean
Energy industry is still in the relatively early stages of development. Therefore, economic and workforce
development efforts have an opportunity to develop their workforce and impact the industry at an early-
stage level.
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Another significant economic development factor in favor of the Clean Energy industry is that many
companies in this industry have the capacity to serve as export leaders. Export companies, i.e., those
which serve markets beyond their geographic location, have been demonstrated to have a stronger
positive economic impact, including more jobs and higher wages, than sectors that are overly dependent
on sales solely within their own geographic region. These factors are particularly important for a high
cost of living state like Massachusetts, which requires above average wage jobs to support the long-term
success of the state’s economy and workforce.

Overall, the Clean Energy industry appears to hold great potential for northeastern Massachusetts’
labor market and overall economy. This report is designed to help workforce development stakeholders
understand the skills, education and certification requirements for workers in three sectors of the Clean
Energy industry. By doing so, it is hoped that the public workforce investment and their partners can
enhance their engagement with Clean Energy businesses and build on the promise of these emerging
sectors for the region.

Methodology

This report brings together data from a variety of sources. A national literature review on the sector

was conducted to both develop a historical perspective on work in the sectors and to identify potential
promising practices that the Northeastern Massachusetts region can adopt in the development of regional
programming. Background statistical data on the workforce and business composition of the region was
collected from Massachusetts Executive Office of Labor and Workforce Development and each of the
three participating workforce investment boards. A set of exploratory interviews with business leaders

in the Clean Energy industry was conducted. These interviews focused on the short- and medium-term
workforce development needs of the sectors. From this research, recommendations were developed

for consideration by the workforce investment boards, education and training providers, and other key
workforce development stakeholders in the region.

This report does not contain the detailed quantitative occupational projections that have been provided
in regional labor market blueprints in the past. Because many of the jobs in the Clean Energy industry
are so new, they are not adequately accounted for in traditional labor market sources. Instead, this report
relies on comprehensive assessments of various Clean Energy sectors and company interviews to identify
critical occupations in each of the three Clean Energy sectors.

The remainder of this report proceeds as follows. The next chapter examines the northeastern
Massachusetts regional Clean Energy economy, including identification and description of the three key
sectors of the Clean Energy economy in northeastern Massachusetts. This chapter is followed by a detailed
exposition of the labor market requirements of the three Clean Energy industry sectors, combined with
an analysis of gaps between business requirements in critical occupations and what the labor market
is providing. Finally, based on the research, recommendations for the workforce development system
are made.
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Chapter 2| The Clean Energy Industry in
Northeastern Massachusetts

a solid reputation as the home to industrial innovators. Dating back to Western Digital and early
telecommunications companies, Digital Equipment Corporation and the early development of the
computer, and A. T. and T. and Lucent Technologies in the development of fiber-optics, the region has
demonstrated a powerful capacity for innovation. Equally important, the region has maintained a regional
workforce with the ability to manufacture high technology products in response to this innovation.
The capacity demonstrated by this foundation provides a clear path to success in the latest technology
innovation: Clean Energy.

The Commonwealth of Massachusetts, and the northeastern region of the state in particular, has

This chapter examines the current Clean Energy industry in Massachusetts, traces the history of the
development of the sector over the past five years, provides detail on the sectors comprising the Clean
Energy industry in Massachusetts, and outlines the critical sectors and companies in northeastern
Massachusetts.

Clean Energy in Massachusetts

Recently, the Clean Energy industry is evidencing significant strength in Massachusetts. While it is
notoriously difficult to delineate the Clean Energy sector (see below), a recent report found that 64,310
employees were working in 4,909 Clean Energy companies in 2011 (BW Research and the New England
Clean Energy Council, 2011). As to the state as a whole, 1.3% of all workers in the Commonwealth were
working in the Clean Energy sector, with the total number of employees in the sector increasing 6.7%
from July 2010 to July 2011. Over 80 percent of the companies in the survey had seen employment grow
or remain constant and 90 percent anticipated growing or remaining constant over the next year, a real
accomplishment in these challenging economic times. The majority of companies in this survey were
small businesses (over 50% with five or fewer employees), leaving much room for growth. (BW Research
and the New England Clean Energy Council, 2011).

The Clean Energy industry in Massachusetts takes advantage of the Commonwealth’s strength in
research and development. With a strong academic sector in the state, Massachusetts is well- positioned
for the development of high technology, high value-added products generally; the Clean Energy sector
may represent the next step to high tech innovation in the state. In the Boston Globe’s list of top 100
innovators, all three of the top innovators in the energy and manufacturing sector were from companies
with a clean energy connection: David Vieau of A123 Systems, Jim Gordon of Cape Wind, and Yet-Ming
Chiang of MIT (Boston Globe, 2011). In the BW Research and the New England Clean Energy Council
study (2011), 868 companies with 11,019 employees were identified as having Research and Development
as their primary value chain activity.

Despite the strength of the Clean Energy industry in Massachusetts in research and development, it
would be a mistake to assume that the industry’s only strength lies in research and development. In July
2011, installation was the primary value chain activity of the Clean Energy industry in Massachusetts,
representing 2,052 companies and 20,709 employees. Perhaps contrary to conventional wisdom,
manufacturing was also very strongly represented, with 462 companies and 8,173 workers involved in
Clean Energy manufacturing in Massachusetts (BW Research and the New England Clean Energy Council,
2011). Overall, the Clean Energy industry in Massachusetts is robust, has grown over the past several
years, and companies in the industry anticipate future employment growth.
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Defining the Sectors

One of the critical challenges in researching the Clean Energy industry is defining the sectors. What
exactly constitutes a clean energy company or job? Current labor market data schemes for categorizing
and tracking labor market do not differentiate clean energy as a discreet industry; that being the case,
researchers are forced to develop their own definitions, which vary across studies conducted by different
researchers. Definitions also change as the industry evolves and matures. A common set of definitions
involves separating renewable energy and weatherization and energy efficiency work. For example, Zabin,
Brenner, and Tilly (2010) defined the industry as including the renewable energy, energy efficiency,

and clean energy vehicle sectors. The BW Research and the New England Clean Energy Council (2011)
report analyzes the industry by primary value chain activity, with four primary groups: manufacturing,
research and development, sales and distribution, and installation. This report also has sector divisions of
renewable energy and energy efficiency. Some reports have tried to identify which Clean Energy industry
sectors will become most critical. For example, White and Walsh (2008) focused on the Energy Efficiency,
Wind, and Biofuels sectors.

The Department of Labor does not have a Clean Energy designation within the labor market
information systems that regularly collect workforce data (Byrnett, 2009). Companies in the clean
energy space are widely distributed across manufacturing, professional, scientific, technical services,
and utilities’ NAICS codes. Within each of these categories, there are many other companies that are not
in the clean energy space. This makes it difficult to utilize traditional data sources to identify companies
and workforce trends. This issue is further complicated by the fact that many companies, particularly
those doing energy efficiency and weatherization work, have a part of their
business in what can reasonably be considered part of a Clean Energy sector

but also have a significant portion of their work in traditional areas that are Clean Energy Industry

not part of the Clean Energy industry. Sectors Considered
For the purposes of this report, three Clean Energy industry sectors will be e Energy Efficiency and

considered: Energy Efficiency and Weatherization, Clean Energy Design and Weatherization

Installation, and Clean Energy Systems Manufacturing. For Energy Efficiency
and Weatherization, we consider companies that self-identify as conducting
energy efficiency audits, building modeling, installing energy efficient
appliances and systems, and/or conducting weatherization improvements
as a significant part of their business. For the Clean Energy Design and
Installation, and Clean Energy Systems Manufacturing sectors, the following
energy technologies will be considered as the Clean Energy industry: Solar,
tidal, geothermal, wind, hydro, and biomass. Firms included in the Clean Energy Design and Installation
sector will include research and development firms, project developers and project service firms,
technology developers, software designers, system integrators and installers. In the Clean Energy Systems
Manufacturing sector, companies are included that focus on manufacturing of components, systems, and
manufacturing equipment companies.!

e Clean Energy Design
and Installation

e Clean Energy Systems
Manufacturing

This hybrid approach offers several advantages to a workforce development analysis of the Clean
Energy industry. From a policy perspective, much emphasis is currently being placed on developing and
sustaining high value-added manufacturing activities in the United States. This is particularly relevant to
the northeastern Massachusetts region with its strong history of manufacturing excellence. Separating the
manufacturing sector from the other Clean Energy sectors will allow an increased focus on this important
sector. The Clean Energy Design and Installation sector combines the design and installation functions
in a way that is not traditional. However, interviews conducted for this research indicate that, at least
in northeastern Massachusetts, this is the way that companies in the Clean Energy industry work. This
categorization method also has the advantage of combining disparate occupational categories that must
work together in the field, thereby providing a more accurate analysis of the occupational requirements

1 The sector definitions used in this report follow Hayes and Byrd, 2008.
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of the jobs in the sector. Finally, the Energy Efficiency and Weatherization sector is traditionally one of the
two largest Clean Energy sectors and is being strongly enhanced by public policy in the state.

In addition to businesses in the Clean Energy industry, many people work in clean energy or other
green occupations in companies that are part of other industries, resulting in an undercount of the
region’s total number of workers in the Clean Energy industry. While these workers are not counted in
this research and all of the companies interviewed were in the Clean Energy industry, the findings on
skill and education requirements for specific occupations are likely to be transferable to the same job in
non-Clean Energy industries. Also, a great many workers spend a portion of their time doing work that
would be considered part of the Clean Energy industry but, since the majority of their job is not part of the
occupational structure of the Clean Energy industry, they are not counted as being in the industry. This
further leads to undercounting the true extent of the industry. Overall, counts of the Clean Energy industry
are likely to under-represent the true size of the industry in the Commonwealth and the northeast region.

The Clean Energy Industry in Northeastern Massachusetts

The BW Research and New England Clean Energy Council (2011) study found that there were 27,552
Clean Energy employees in northeastern Massachusetts in July 2011.> Furthermore, the study found that
employers in the northeastern Massachusetts region expected to increase their workforces by 14.3 percent
from July 2011 to July 2012.

There are several reasons that specific company-level data on the Clean Energy industry are not
consistently available. First, the industry itself is poorly defined and there is no common agreement of
which industry codes are in the Clean Energy industry. Second, many companies in the industry have
a portion of their work in the Clean Energy industry and another portion in other industry. This effect is
particularly pronounced in the Energy Efficiency and Weatherization sector. Finally, the Clean Energy
industry in northeastern Massachusetts is dominated by companies with 10 or fewer employees and such
companies are always challenging to identify and about which to obtain accurate data.

To address these data issues to the maximum extent possible, this report has brought together data from
multiple sources to provide the most accurate picture. We have compiled data from the New England
Clean Energy Council, each of the three workforce investment boards partnering in this project, and past
research reports. In addition, we have utilized the America’s Labor Market Information System database to
identify, where possible, the number of employees in each of the Clean Energy Council. The data for this
section of the report are designated by workforce investment area. It is important to recognize that these
data sources are not comprehensive; therefore, some company information may be missing and the total
number of companies is likely to be undercounted.

Greater Lowell Workforce Investment Area: The data sources accessed for this report identified
67 companies in the Clean Energy industry in the Greater Lowell Workforce Investment Area. The majority
of these companies are in the Energy Efficiency and Weatherization sector. In the Clean Energy Systems
Manufacturing and Clean Energy Design and Installation sectors, companies working in the solar,
wind, geo-thermal, and fuel cell technology areas are all present.? Some of the larger companies in the
area include:

e Nuvera Fuel Cells (100 to 29 employees): In Billerica, Nuvera designs and manufactures fuel cell
technology products for the hydrogen, automotive, and distributed generation industries.

e Ballard Material Products (55 to 99 employees): In Lowell, Ballard develops and manufactures carbon
fiber and gas diffusion layer (GDL) products for automotive, electrical, aerospace, fuel cell, and
sporting goods industries.

2 Note: the definition of the northeastern Massachusetts region in the cited study is slightly broader than that used in this report,
so the total number of Clean Energy industry employees in the region is likely to be slightly over-stated.

3 The data sources do not differentiate between the Clean Energy Systems Manufacturing and Clean Energy Design and
Installation sectors.
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Sample companies are listed in the Greater Lowell Clean Energy Companies text box.

Greater Lowell Clean Energy Companies

Company Town Number of Employees
AMEC Westford 55t0 99
Ballard Materials Products Lowell 55t0 99
Nuvera Fuel Cells Billerica 110 to 249

American Capital Energy North Chelmsford 35 to 60
Nashoba Air, Inc. Chelmsford n/a
Mill City Environmental Lowell n/a
Watermark Environmental Lowell n/a

Merrimack Workforce Investment Area: In the Merrimack Workforce Investment Area, 66 companies
were identified as being in the Clean Energy Industry. While the majority of these companies are in the
Energy Efficiency and Weatherization sector, there are also a substantial number of companies working
on research and development in solar energy and fuel cells in the region. Exemplar companies in the
region include:

e Solectria Renewables (employees: n/a): In Lawrence, Solectria designs and manufactures equipment
for residential, commercial and utility-scale solar projects.

e Nexamp, Inc. (10 to 19 employees): In North Andover, Nexamp develops, builds, owns, and operates
distributed and utility-scale solar projects.

¢ Enel Green Power North America (20 to 49 employees): In Andover, the company owns and operates
over 70 plants with an installed capacity of around 800 MW powered by renewable hydropower, wind,
geothermal, solar, and biomass energy

Merrimack Valley Clean Energy Companies

Company Town Number of Employees

Enel North America Andover 20to 49
Vicor Corporation Andover n/a
Baystate Bio-fuels Andover n/a

Environmental Solar Systems Methuen 10to 19
NexAmp North Andover n/a
Solectria Lawrence n/a
Evergreen Home Inspection Haverhill n/a
Varentec, LLC North Andover n/a
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North Shore Workforce Investment Area: The North Shore Workforce Investment Area has the greatest
number of Clean Energy companies in northeastern Massachusetts, with 92 companies identified in the
industry. In addition to many Energy Efficiency and Weatherization companies, the North Shore region
is also home to the largest manufacturer; Varian Semiconductor Applied Materials, located in Gloucester,
MA, employs more than 500 workers in advanced manufacturing and design for products that include
equipment used in the solar industry.

North Shore Clean Energy Companies

Company Town Number of Employees
Varian Semiconductor- Applied Materials Gloucester 500 to 999
Babcock Power, inc. Danvers 10to 19

Groom Energy Solutions, LLC Salem n/a
Livermore Energy Associates Gloucester n/a

Free Flow Power Corporation Gloucester 1to4

North Shore Solar and Wind Beverly 1to4

Solar Edison, LLC Topsfield 1to4
SolarTherm Technologies Beverly n/a

Overall, Clean Energy companies and employment in the northeastern Massachusetts region appear
to be concentrated in the Energy Efficiency and Weatherization sector. However, the largest regional
businesses are in the Clean Energy Systems Manufacturing sector. The region has a diverse set of
employers in terms of size, Clean Energy industry sector, and the type of Clean Energy technology they
focus on. Clearly, all of northeastern Massachusetts’ Clean Energy’s eggs are not in one basket, which
should be a significant advantage as the industry matures.
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Chapter 3| Labor Market Demand in
the Clean Energy Sector

he Clean Energy sector is rapidly emerging in Northeastern Massachusetts. As one would expect of
anew and emerging industry, this sector growth is accompanied by new workforce requirements.
From basic skills and apprenticeships to formal education, businesses interviewed for this report
identified new requirements that will need to be met to allow the industry to continue to expand in the
region and for prospective employees to obtain jobs in the industry. As such, the Clean Energy industry in
northeastern Massachusetts represents both a great opportunity and a significant challenge to workforce
development. The challenge arises from the fact that the industry is very young. Many companies are
still in the Research and Development stages of developing their products or technology and will not
to be ready to begin manufacturing in the short term. Therefore, their primary workforce development
needs include a disproportionate number of higher skilled workers; engineers, software developers,
designers, and business development professionals are all in high demand. However, at present, there
is a lower demand for workers with less than an undergraduate degree at most companies in this sector.
In the future, there are likely to be middle-skill jobs at some of these companies, but they are currently
unavailable. There is an opportunity for the region’s workforce development and education systems to
plan now to meet these future needs while developing strong working relationships with businesses in
the sector.

The Clean Energy industry in northeastern Massachusetts is focused on three critical sectors: Energy
Efficiency and Weatherization, Clean Energy Design and Installation, and Clean Energy Systems
Manufacturing. Each of these sectors offers significant occupational growth and career advancement
opportunities. Many of these opportunities take advantage of the skills and experience of the region’s
workforce. However, there are also gaps in the workforce’s skills, certifications, and education that
employers will require to continue to grow in the region. The remainder of this chapter details the key
occupations and shortage areas, skills, education, and certification requirements of these occupations,
and policy drivers that are impacting demand for each sector.

Energy Efficiency and Weatherization

In terms of employment, the Energy Efficiency and Weatherization sector is the largest in northeastern
Massachusetts. This sector also has the most diverse occupational and business practice structures. To
understand the occupational structure of the sector, it is necessary to understand the business practices
of the industry. Much of the work in the industry starts with an analysis of the energy efficiency of an
existing building. The people who conduct this work are energy raters. The work involves the use of meters
and other equipment to measure the energy efficiency of heating, cooling, and ventilation equipment.
The insulation qualities of the physical building and its fixtures (i.e., windows, doors, and roofs) are

also measured to identify savings opportunities. After taking these measurements, energy raters use
sophisticated computer software to analyze the findings, score the results, and identify areas where
modifications to the building and its systems can result in increased energy efficiency and cost savings.

The second business process in the Energy Efficiency and Weatherization sector is the repair and
replacement of the physical plant and its equipment. On the repair side, much of this work is an extension
of traditional construction work and utilizes workers in the traditional trades. Companies in this space
may focus on a single area, with Heating, Ventilation, and Air Conditioning (HVAC) being the largest,
or may serve as general contractors on larger renovation projects. On the installation side, companies
are focused on the installation of energy efficient appliances and systems. Many of these installations,
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Energy Efficiency and
Weatherization Occupations

Construction laborers, sheet
metal workers, installation
workers (floor, ceiling, wall),
concrete masons and concrete
finishers, heating, air conditioning
and refrigeration mechanics

and installers, hazardous
materials removal workers,
carpenters, plumbers, pipefitters
and steamfitters, electricians,
boilermakers, energy field
auditors, home energy rating
specialists, building analysts,
building performance contractors,
building envelope specialists, and
weatherization auditors.

particularly for full heating, hot water, and air conditioning systems,
require new techniques on the part of the installers. Company-
sponsored training is required to familiarize tradespeople and
other systems installers with the latest technologies and installation
requirements.

Finally, new construction is increasingly utilizing energy modeling
as part of the design process. Rather than going out and conducting
energy efficiency tests on an existing building, energy modelers in
this area use computer simulations to incorporate energy efficient
design into the building before it is built. There are many policies and
practices that drive this design method to be the wave of the future
but it is important to recognize that this part of the Energy Efficiency
and Weatherization sector also has the highest skills and training
requirements for the in-demand occupations, as discussed in the
following section.

Critical Occupations

The most critical evaluative occupation in the Energy Efficiency
and Weatherization area is the HERS (Home Energy Raters) Rater.
The HERS rater is a nationally recognized certification provided
by RESNET (Residential Energy Services Network). Training in
preparation for the HERS Rater examination varies across education providers but generally involves

six days of classroom education, learning the theory behind energy and practicing the use of the rating
software and rating, two days in the field developing the competence in using testing devices in the home,
and a practicum of conducting a complete analysis under the supervision of the instructor, who must also
be an experienced and certified HERS Rater. Completion of the training and certification is challenging;
the industry cites a failure rate of 20-60%. Of course, this varies widely by education provider.

Source: Saha, 2010

A HERS Rater can do 80-100 ratings per year and there is strong demand in the region for this service.
While referred to as an occupation above, it is important to note that entrepreneurship is a strong
possibility for people in this occupation. As discussed in Chapter 3, the majority of companies in the Clean
Energy industry in Massachusetts employ 5 or fewer people. Business leaders interviewed for this report
suggested that there will be strong demand for more energy raters over the next two to three years.

As Energy Efficiency and Weatherization work evolves due to both technology changes and the policy
drivers discussed below, most construction trades will be affected. The skill requirements for the trades
have been increasing rapidly over the past ten years (Quimby, 2010). Trades that are involved in this sector
include carpentry, plumbing, electrical, and laborers. Both union and non-union companies in the region
rely on highly trained workers in the trades to succeed. Currently, the downturn in the economy has
created a significant pool of construction trades workers seeking employment. However, as the economy
improves, there will be a rising demand for workers in the construction trades across the economy, which
may impact the availability of workers in demand in the Energy Efficiency and Weatherization sector.

Skills, Education, and Certification Requirements

Foundational Skills

Across occupations in the Energy Efficiency and Weatherization sector, there is a strong trend toward
higher skill requirements. Whether driven by changing technologies or new certification requirements,
these changes require both higher level initial skills and the ability to rapidly complete additional training
on the part of all workers in the industry. The ability to develop and improve skills on a consistent basis,
in turn, requires strong foundational skills. Critical foundational skills include math (through algebra
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and geometry), strong computer skills, excellent communication skills, and reading and comprehension
skills sufficient to extract information from technical manuals, building codes, and training materials.
Many business leaders interviewed for this research cited a lack of these skills in many recent high school
graduates.

Another set of key foundational skills involve the ability to problem-solve and communicate with
disparate groups. Communication is often cited as a critical skill. In this sector, any worker may find
himself or herself trying to troubleshoot a technical problem with a homeowner one minute, address
a technical issue with a building inspector the next, and then a moment later work with construction
trades workers to coordinate schedules. To be successful in this industry, a worker will need to be able to
communicate equally effectively with all of these groups.

A related foundational skill is the ability to problem solve. According to one industry expert interviewed
for this study, “HERS raters are problem solvers.” Individuals in these positions need to not only identify
problem areas but also to utilize their own knowledge and work with others to devise and implement
solutions to practical problems. This requires a combination of analytical ability, communication, and
“stick-to-it-iveness.”

As in many other fields, computer skills are also a critical foundational skill in this industry sector.
The energy rating and modeling work performed by HERS raters is completely computer-based.
Project managers in the sector are often required to be proficient in MS Project or other similar project
management software. MS Office and email communications skills are also generally expected of the
majority of workers in this industry. It is important for the workforce development system to recognize
that computer skills are required as a foundation but are insufficient to qualify a worker for employment
in the sector.

Technical Skills

Two types of technical skills critical to the Energy Efficiency and Weatherization sector are integrated
trade skills and technology skills. Integrated trade skills are generally developed initially through
apprenticeship training programs. Apprenticeship programs have been extensively modified over the past
three to five years to accommodate the emerging requirements of the clean energy industry and green
jobs more generally. One of the most impressive developments in training for the trades has been the
development of partnerships with institutions of higher education to strengthen the technology elements
of trades training and grant academic credit for apprenticeship training. Notable in this regard is the
partnership between International Brotherhood of Electrical Workers Local 103 and Wentworth Institute
of Technology. Trade skills specific to the Energy Efficiency and Weatherization sector are also developed
through short-term, specialized training courses delivered by product manufacturers and distributors.

Technology skills are generally related to the HERS rater and building modeling occupations. These
skills involve the use of measuring devices and other technical equipment to ascertain the energy
efficiency of a building and the use of computer software to conduct the efficiency analysis and determine
potential cost-savings that can be realized with improvements.

Education and Certification Requirements

For trades occupations in the Energy Efficiency and Weatherization sector, a high school diploma or

GED and completion of the education and work experience in an apprenticeship program are required.
Additional skills specific to the sector are generally developed on-the-job or through the short-term
training courses provided by product manufacturers and distributors. Although completing these courses
in advance would give a slight advantage to a new applicant, they are not seen as barriers to employment
in the sector for those who do not already have them.

For the energy rating and modeling occupations, the critical credential is the HERS rater certification.
Several organizations, including RESNET and the Building Performance Institute (BPI), offer additional
certifications that can lead to advancement opportunities.
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Policy Drivers

In Massachusetts, several state level policies are seen by the industry as critical drivers of business and
occupational growth in the sector. These include:

e The 2008 Green Communities Act laid the foundation for increased state support for energy efficiency
programs and clean energy as part of a sustainable economy.

e In 2009, federal stimulus funding provided over $5 billion for state weatherization programs.
Massachusetts received over $175 million and has weatherized over 10,000 homes to date.

e NSTAR financing programs for Energy Star certified appliances and heating and cooling systems were
put in place. These programs have been extremely popular with both residential and commercial
customers.

e The Massachusetts legislature recently approved modifications to the state building code that allows
municipalities to adopt stricter energy efficiency standards for residential and commercial buildings.
Communities that choose to adopt these stricter standards are referred to as “stretch communities.”
Stretch communities require HERS ratings for new construction and major renovation work. As more
communities adopt these standards, additional work in the Energy Efficiency and Weatherization
sector is likely to come about. As of November, 2011, a total of 104 communities have adopted these
standards, including Lowell, Tewksbury, Andover, Newburyport, Salem, and Beverly.*

Future Projections for Energy Efficiency and Weatherization in Northeastern Massachusetts
The Energy Efficiency and Weatherization sector appears to be well-positioned for success and growth in
the region. Businesses in this sector reported a strong demand for their services that they expected to see
continue for the foreseeable future. Once the benefits of the energy efficiency improvements have been
demonstrated, they have found that homeowners are willing to engage their services. One of the benefits
of the energy rating and modeling systems used in this sector is that they demonstrate a quantifiable
return on investment. Government policies and utility subsidies are also helping to drive growth in

this sector.

Clean Energy Design and Installation

The Clean Energy Design and Installation sector in northeastern Massachusetts is the newest in the
region. Only over the past three to five years have Clean Energy systems become cost-competitive for
residential markets. Clean Energy technologies that are part of the business landscape in northeastern
Massachusetts include:

e Solar: Residential solar has taken off dramatically in Massachusetts and in the region. Solar systems
for hot water and residential heating have become prevalent, driven by lower costs for the technology
and policy drivers of cost savings. Larger scale solar systems for commercial building installations are
beginning to become more common as well.

e Wind: Wind power is one of the strongest pillars of Massachusetts’ clean energy economy. Numerous
large scale wind projects are in the development phase and some outside of the region are in
operation. For northeastern Massachusetts, there are few large-scale installations currently in place.
The region does have some smaller installations and also participates in the wind sector through the
wind turbine blade testing facility, discussed below.

e Small-scale Hydro-electric: Both systems development companies and operators of small scale-
hydro-electric works are located in the region, which should come as no surprise given the region’s
historical development as mill communities based on the availability of hydro power.

e Geo-thermal: Geo-thermal energy systems convert the heat retained in the earth to energy that can
be used to heat or cool buildings. This technology is the smallest in northeastern Massachusetts but
several companies are working in the space and it may represent a future growth opportunity.

4 Source: http://www.mass.gov/eea/docs/doer/green-communities/grant-program/stretch-code-towns-adoption-by-community.pdf
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Critical Occupations

In determining the critical occupations in the Clean Energy Design and Installation sector, a distinction
must be made between design work and installation work. While these two types of work are often done
by the same company, at least in northeastern Massachusetts, the occupations required for each type

of work are quite different. There are also significant differences in the Clean Energy technology being
utilized. The two largest technologies in this sector in northeastern Massachusetts are solar and wind, so
they will be the focus of this section.

In companies focusing on the design of solar installations, the expertise of engineers, computer
modeling specialists, and, for larger systems or those integrated with the design of new buildings,
architects is required. While these occupations and their requirements are widely recognized, the Clean
Energy industry places special demands on those who work in these occupations. Many of the businesses
interviewed for this research noted that they required applicants for these positions to demonstrate
specific experience in the industry.

The majority of solar occupations related to installation are in the trades. The electrical trades are
particularly important because Massachusetts building codes require that solar installations be conducted
by electricians, driving employment in those occupations. Ensuring that solar installation is incorporated
into electrician training programs and apprenticeships is likely to become increasingly important in the
future. Solar installations also involve the work of other building trades, including laborers and carpenters.

Relatively few companies in the northeastern Massachusetts region focus solely on wind power
technology systems design. Most companies interviewed see the design and installation functions as
completely integrated for the size installations they are doing in the region. For the most part, wind
systems being designed and deployed in the region involve one or a small number of turbines rather than
a “wind farm” comprised of many turbines, requiring a sophisticated integration into the electrical grid.
For work that does involve design, engineers with specific experience in wind technology are the most
in demand.

Like solar installations, wind power installation occupations are focused on the trades. However,
laborers are in the strongest demand in wind power installations. Most of the specific requirements
for laborers to transition to wind power work are able to be taught informally, on-the-job, according to
businesses surveyed for this report.

Skills, Education, and Certification Requirements

Foundational Skills

The basic foundational skills in this sector reflect those found in the energy efficiency and weatherization
sector. Math skills are critical to being able to get into training that leads to good jobs. This is true
whether one is looking to pursue post-secondary education in engineering fields or is planning to

enter an apprenticeship program in one of the trades. Previous research in the region (Quimby, 2010;
Quimby, 2003) has found that lack of sufficient math skills is a significant barrier to entry into several
apprenticeship programs. Other critical foundational skills included communication, computer and
problem-solving skills, as well as evidence of a positive work ethic.

Technical Skills

Technical skills in demand in this sector vary between the design and installation work components.

On the design side, engineering skills are most in demand. Much of this work is computerized, using
proprietary design software. Project management, using computerized programs such as Microsoft
Project, is also a required skill for many positions. For workers in installation occupations, the technical
skills are those taught within their trades. Electrical skills are in demand, including both skills specific to
the clean energy technology being utilized and general electrical skills to tie the clean energy installation
into the home’s electrical system and/or the grid.
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Education and Certification Requirements

Education and certification requirements are specific to the occupations being considered. Engineers are
generally expected to have at least a Bachelor’s degree and, in many cases, a Master’s degree is preferred.
For workers in the trades, completion of the required apprenticeship and, where relevant, achievement of
licensure is required. It is important to recognize that employers are looking for industry- and technology-
specific experience in all workers.

Policy Drivers

Public investment in Clean Energy technology development has been the leading policy driver of the
Clean Energy Design and Installation sector. Research and development investments in the sector have
reduced the costs of clean energy systems and components to the point at which clean energy is becoming
more cost-competitive with other energy sources. At the state and regional level, public investments in
subsidies for homeowners, commercial building operators, and municipalities to install clean energy
systems have been critical in driving demand, and therefore employment, in the sector.

Future Projections for Clean Energy Design and Installation in Northeastern Massachusetts
There are contrasting indicators of the future direction of demand in this sector. Technologically, the
future appears bright. Every technological advance drives down all the factors detrimental to the demand
for clean energy: size and complexity of systems, efficiency, and, most importantly, cost. As these factors
continue to improve, demand for clean energy systems should increase, and with that increase in demand
should come an increase in demand for workers in the sector. At the same time, the fiscal condition of the
federal and state government budgets may make it more difficult to sustain the subsidies that have helped
support this sector. Certainly the possibility of the loss of these subsidies was a concern of many of the
business leaders interviewed for this report.

Clean Energy Systems Manufacturing

While the Clean Energy Systems Manufacturing has the fewest companies in northeastern Massachusetts,
it has many other advantages. The companies in this sector tend to employ more people than companies
in the other two Clean Energy sectors. Wages tend to be higher in this sector, as the skills and educational
requirements are quite high. The economic value added to the region is also the highest for this sector,

as measured by economic value added and contribution to the export economy. For all of these

reasons, Clean Energy Systems Manufacturing will likely be a critical economic driver for northeastern
Massachusetts for the foreseeable future.

Companies in this industry are involved in the design, testing, and manufacturing of components for
clean energy systems as well as total systems. Examples of the products these companies manufacture
include solar cells, wind turbine blades, testing equipment for the manufacture of solar energy systems,
and countless other clean energy system components.

Critical Occupations

The largest category of occupations in the Clean Energy Systems Manufacturing sector is engineers.
Engineers in this sector must have a strong foundational engineering education, followed by the detailed
education and experience specific to the sector. Engineers from a wide variety of engineering sub-
specialties, including electrical, chemical, and mechanical, are all in demand in the sector.

Two demand factors for engineers in particular are impacting the sector at the present time. First, there
is a lack of sufficient engineering talent with the specific clean energy experience required by firms in
this industry. To some extent, this is to be expected, since clean energy is an emerging industry that is
growing very quickly. Many engineers receive training through the Master’s level without any exposure
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to the sector. This is slowly changing. Marketing the importance of
this sector to the northeastern Massachusetts region is a step with
which the public workforce investment system can partner with the
economic development system in the region to good effect.

The second major set of occupations in this sector is technician
occupations. These middle-skill jobs are responsible for the hands-on
work in manufacturing and testing systems prototypes and finished
products. These positions require a high degree of skill and hands-on
problem solving ability. In addition to their work in the manufacturing
facility, some technicians in the sector must travel to customer
locations to oversee the installation of complex systems and training
the customer’s technicians on the new system. Therefore, technicians
not only need the technical skills but also the communication skills
necessary for working with end users and other manufacturing team
members.

Finally, various categories of team assemblers work on the
manufacturing floor in this sector. However, the jobs, and indeed
the manufacturing floor itself, are not what many people have in
mind when they think of manufacturing. Due to the high levels of
technology utilized and the incredibly tiny tolerances that these
systems require, the manufacturing floor is often a clean room. Even

Clean Energy Systems
Manufacturing Jobs

Team assemblers, solar/wind
electrical engineers, solar
photovoltaic installers, solar
thermal technicians, project
foreman, solar designers,

solar engineers, electricians,
technicians, plant operators,
pipefitters, lineworkers,
ironworkers, boilermakers,
millwrights, stock and material
movers, computer-controlled
machine tool operators,
machine setters, customer
service representatives,
production, planning and
expediting clerks, machinists,
maintenance and repair workers.

Source: Saha, 2010

entry-level assemblers are working with technologically sophisticated tools and equipment.

Skills, Education, and Certification Requirements

Foundational Skills

The foundational skills for the in-demand occupations in the Clean Energy Systems Manufacturing
sector are focused on the STEM (Science, Technology, Engineering, and Manufacturing) skillsets. At the
K-12 level, strong mathematics and science skill development is necessary to prepare students for entry
into post-secondary education programs that lead to the most in-demand occupations in the sector.
Computer skills are expected as a given for all of the in-demand occupations in the sector. Finally, due to
the international nature of the industry and its customers, being multi-lingual and/or capable of learning
anew language quickly are very important to many companies in the industry. It is important to note
that this requirement is not limited to senior management. Often, engineers and technicians are required
to go to a client’s location to assist with the installation of new systems or equipment and the ability to

communicate at these international locations is essential.

Technical Skills

The leading technical skills requirements in the industry are in the engineering area. Engineering skills
specific to the Clean Energy industry are most in demand and also most difficult to find. Most companies
in the sector strongly prefer experience working on the same clean energy technologies, in addition to the

formal education and certification requirements discussed below.

Manufacturing technician skill sets are also in high demand in the sector. These skill sets include the
use of measuring and metering tools, adherence to clean room standards, and following designated
procedures to manufacture products within very tight tolerances. While these general manufacturing
skills are present in the region’s workforce, many Clean Energy manufacturing jobs are sufficiently
different from other high tech manufacturing jobs as to demand experience in the manufacture of specific
products. This requires experience in the specific industry sector to access employment.
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Education and Certification Requirements

Education requirements for the Clean Energy Systems Manufacturing sector are generally quite high.

For engineers, Master’s degrees and extensive technical experience are required by many companies. In
some companies, it is common for senior engineers to have completed doctoral programs in specialized
engineering areas. As technologies change, the exact nature of the required engineering education
required will change. Workforce and higher education providers will need to remain in close contact with
critical businesses in the region to ensure that their programs remain aligned with industry needs.

For technicians and other middle-skill jobs, a minimum of an associate’s degree is required, while
many workers in these positions have Bachelor’s degrees in engineering or other technical degree areas.
One area of concern cited by industry during the research for this report is the lack of community college
programs in the region focused on manufacturing technicians. One of the recommendations of this report
is that the region’s community colleges explore the development of such programs.

People looking for opportunities in this sector will need to commit to ongoing education and training
throughout their careers. The rapid pace of technological change requires all employees to constantly
keep their skills in line with the most recent developments. This is done through a combination of short-
term training and workshops, supplier-provided training on new technologies, and formal education and
certification programs.

Policy Drivers

Statewide and nationally, Clean Energy manufacturing, particularly in the solar and wind technologies,
has been supported by public policy. Loan guarantees, savings on state and local taxes, and investments
to upgrade workforce skills have all been part of the effort. These policies are currently controversial and
may not continue to exist in the future. The most important policies to continue to support may be those
related to increasing the education and skills of the region’s workforce. Without a skilled workforce to
draw from, high technology manufacturing is unlikely to remain in a region.

The importance of policies supporting the end-users of Clean Energy systems is of the same great
significance to this sector as it is to the Clean Energy Design and Installation sector discussed previously.
Obviously, demand is the most critical factor supporting continued manufacturing in the region.
Businesses involved in the sales and installation of clean energy systems saw ongoing public subsidies
as a key driver for continued success until such time as the cost of these systems drops sufficiently to
demonstrate a rapid return on investment. If these policies are no longer supported, there may be a
decrease in demand for manufactured products in the Clean Energy industry in Massachusetts.

In addition to formal policies supporting manufacturing, the sector has also benefitted from policies
supporting infrastructure development in the Clean Energy sector. For example, the development of the
wind turbine blade testing facility in Charlestown will support development of the wind sector research,
development, and manufacturing in the Commonwealth.

Future Projections for Clean Energy Systems Manufacturing in Northeastern Massachusetts
Of the three sectors examined in this report, the Clean Energy Systems Manufacturing sector is the

most difficult to predict. The region has a history of cyclical expansion and contraction of high tech
manufacturing employment in the region. Where we are in the expansion/contraction cycle for Clean
Energy manufacturing employment is not clear. The national challenges the United States faces in
retaining high quality manufacturing companies and jobs are also well known and these challenges

are likely to affect the region. However, as discussed below, northeastern Massachusetts has significant
competitive advantages that are likely to support the continued success of the Clean Energy Systems
Manufacturing sector in northeastern Massachusetts over the long term.
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Northeastern Massachusetts Competitive Advantages in Clean Energy

Northeastern Massachusetts has several workforce and economic development competitive advantages
with the potential to support growth of the Clean Energy industry and its workforce. From a workforce
development perspective, one of the critical advantages is the high level of education that the region’s
workforce possesses. Engineers, particularly in the Clean Energy Systems Manufacturing sector, are a
good fit with the education levels of the workforce. These occupations are also a good fit with the relatively
high cost of living in the region.

Another workforce advantage in the region is the extensive manufacturing background of workers in
the region. Northeastern Massachusetts has a lengthy history as a manufacturing center; over the years,
telephone systems, computers, aircraft engines and numerous other high technology, high value-added
products have been manufactured in the region (Lazonick and Quimby, 2007). Throughout the changes in
technology and products, the region’s workforce has demonstrated the capacity to expand its educational
base and take on the additional skills required to manufacture the increasingly sophisticated products
produced in the region. With the development of the Clean Energy manufacturing sector in the region,
this history appears to be repeating itself.

The northeastern Massachusetts region also has a history of workforce strength in the construction
trades. In addition to the workforce itself, another key strength is the region’s construction training
programs. Both in the region and in nearby Boston, the construction trade unions have very well-
established training programs in place. Recently, many of these programs have been modified to include
elements supporting the clean energy industry, particularly the Energy Efficiency and Weatherization
sector where the trades are most prevalent. With the downturn in the housing market and the completion
of a number of large scale public construction projects, unemployment in the region’s construction
workforce has been higher than that of the region’s workforce as a whole over the past three years.
Companies in the Clean Energy industry will find trades workers with the experience and knowledge to
succeed in jobs in the industry.

Another key advantage that northeastern Massachusetts has for the Clean Energy industry is specialized
infrastructure. For example, the region has a recently opened the Wind Technology Testing Center, the
nation’s first large scale wind turbine blade testing facility. The facility can support the testing of wind
turbine blades up to 90 meters in length (U.S. Department of Energy, 2011). This facility will help support
the development of wind energy system design and manufacturing in the region.

The northeastern region of Massachusetts possesses many built in advantages for companies in the
Clean Energy industry. Despite these advantages, there remain significant education and workforce
development challenges that must be addressed to maximize the opportunities for businesses and
workers to achieve success in the Clean Energy industry in northeastern Massachusetts. Specific
recommendations for the workforce investment system to address these challenges are provided in the
next chapter.

Challenges Addressing the Needs of the Clean Energy Industry

While the Clean Energy industry in northeastern Massachusetts offers strong potential for job creation
and opportunities for engagement with the workforce development system, there are significant
challenges to maximizing these opportunities. One of the key challenges is the youth of this industry.

In an emerging industry such as Clean Energy, changes occur so rapidly that workforce development
appears to be less of a priority in the short term than it needs to be for the long term. When change is
rapid and constant, it is difficult for management to spare the time to engage with staff from the workforce
investment system. Also, when the demand picture over the medium and long term is not clear, then it is
difficult for management to project exactly what their labor demand will be, causing engagement with the
workforce investment system to appear unproductive until the demand picture has clarified.
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Another challenge the workforce development system faces in working with the Clean Energy
industry is the small size (in terms of employment) of the average company in the industry. As
previously discussed, the average company in the industry in northeastern Massachusetts has fewer
than 10 employees. With few employees, workforce development issues are not always front and center
in the minds of the managers of these companies. It is not always clear to these managers that they will
be growing employment in the region in the near future. Also, it is important to recognize that in smaller
companies, everyone wears multiple hats. The person who is wearing the “workforce development” hat
may change frequently or, in some companies, there may be no one wearing that hat. These factors make
it challenging for the workforce development system to identify points of engagement.

The Clean Energy industry is somewhat unusual in its reliance on public policy and subsidies, at
least in this early stage of its formation. In the current economy, the continuation or expansion of these
subsidies is open to question. Therefore, some companies in the industry face questions about their
longer term direction. These questions, in turn, pose queries about the future workforce demands that are
currently unanswerable. As these questions are clarified, there will likely be increased opportunities for
engagement with the workforce development system.

Overall, in the long run, the strengths of the Clean Energy industry in northeastern Massachusetts will
outweigh the challenges. The opportunities for growth based on the workforce and innovations of the
region will outweigh the challenges presented by the dominance of the industry by small, early-stage
companies, many of which are dependent on public policy for growth. Over the long term, the growth
will occur and this behooves the workforce development system to continue to engage with this industry
during its development process.
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Chapter 4| Recommendations

ased on the research conducted for this report, a number of recommendations have emerged for
workforce stakeholders in northeastern Massachusetts to take into consideration for serving the
emerging Clean Energy and Green Jobs Sectors in Northeastern Massachusetts.

e Enhance the amount and quality of science and math taken at the secondary level so that students are
able to take advantage of both current and future employment in areas of occupational growth.

e The region’s Workforce Investment Boards and their education and training partners should develop
and maintain a strong understanding of the evolving licensing and certification requirements in areas
of occupational growth, particularly in the trades.

e Increase the amount of hands on instruction related to clean energy at the region’s vocational schools
through closer partnerships with businesses and suppliers in the industry.

e The region’s community colleges should explore the development of manufacturing technician
Associate’s degree programs that meet the needs of companies and those workers seeking middle-
skill positions in the industry.

e Conduct a marketing campaign aimed at increasing public awareness of the Clean Energy and Green
Jobs sectors in Northeastern Massachusetts and the wide variety of good jobs that are available.

e Identify ways to market the region’s labor force skill sets, particularly in advanced manufacturing,
to clean energy companies looking for a U.S.-based location to establish and conduct their
manufacturing operations.

¢ Consider the development of on-the-job training programs at the region’s critical Clean Energy
manufacturing businesses to give potential workers the sector-specific work experience necessary to
gaining employment in these growing middle-skill occupations.

e Work closely with companies in the sector to develop short-term training and OJT opportunities to
transition experienced manufacturing workers to new opportunities in the Clean Energy industry.

e The region’s Workforce Investment Boards should explore the possibility of adding additional HERS
Rater certification training providers to their Individual Training Account systems and increasing the
number of people trained in this field to address the high demand and growth in this occupation.

e Work with the new North Shore Vocational Technical High School to ensure that skills and
certifications being provided are in line with the requirements of the Clean Energy industry.

¢ Continue to advocate for policies that support the development of a skilled regional workforce,
particularly in the areas of engineering and manufacturing technicians.

e Work with unions providing training and apprenticeships in the critical Clean Energy trades to ensure
that workers have the skills required in the fastest growing sectors of the Clean Energy economy.

e The region’s public workforce investment system should explore possible partnerships with
equipment suppliers and distributors to provide short-term training on specific energy efficient
appliances and systems for trades workers.

e Work with economic development stakeholders to enhance connections between the region’s small
and medium sized manufacturing firms and emerging Clean Energy companies that will require
manufacturing expertise as they come to scale.

e Partner with the Massachusetts Clean Energy Center and other stakeholders to increase the
availability of internships and externships with the region’s clean energy companies.
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Resources

Massachusetts Clean Energy Center: The Massachusetts Clean Energy Center (MassCEC) is a quasi-
public agency with the mission to accelerate job growth and economic development in the state’s clean
energy industry. MassCEC serves as a clearinghouse and support center for the clean energy sector,
making direct investments in new and existing companies, providing assistance to enable companies
to access capital and other vital resources for growth, and promoting training programs to build a
strong clean energy workforce that capitalizes on the job opportunities created by a vital new industry.
www.masscec.com

New England Clean Energy Council: The New England Clean Energy Council’s mission is to accelerate
New England’s clean energy economy to global leadership by building an active community of
stakeholders and a world-class cluster of clean energy companies. The Council represents close to 400
member and affiliate member organizations, including clean energy companies, venture investors,
major financial institutions, universities, industry associations, utilities, labor and large commercial
end-users. NECEC also produces an annual clean energy workforce report for Massachusetts.
www.cleanenergycouncil.org

Massachusetts Clean Energy Careers Training and Education Directory: This is the online directory

for all clean energy education and training programs in Massachusetts. This site was created for people
seeking information about training and education programs in Massachusetts related to energy efficiency,
renewable energy, and other “clean energy” fields. The site includes information about such programs

at universities, community colleges, vocational/technical schools, labor unions, not-for-profit groups,
professional associations, and for-profit institutions. www.cleanenergyeducation.org

DSIRE: Database of State Incentives for Renewables and Efficiency: DSIRE is a comprehensive source of
information on state, local, utility and federal incentives and policies that promote renewable energy and
energy efficiency. www.dsireusa.org

North American Technician Excellence (NATE): North American Technician Excellence, Inc. is the
leading non-profit certification program for technicians in the heating, ventilation, air-conditioning, and
refrigeration (HVAC/R) industry. www.natex.org

The Building Performance Institute: The Building Performance Institute, Inc. (BPI) is a national
standards development and credentialing organization for residential energy efficiency retrofit work.
BPI offers professional certification examinations on the assessment and upgrade of residential
buildings and accreditation to contracting companies committed to whole house home performance,
and quality assurance programs that ensure this work adheres to BPI's nationwide technical standards.
http://www.bpi.org

Residential Energy Services Network (RESNET): In April 1995, the National Association of State Energy
Officials and Energy Rated Homes of America founded RESNET to develop a national market for home
energy rating systems and energy efficient mortgages. RESNET's standards are officially recognized by
the federal government for verification of building energy performance for such programs as federal tax
incentives, the Environmental Protection Agency’s ENERGY STAR program and the U.S. Department of
Energy’s Building America Program. RESNET standards are also recognized by the U.S. mortgage industry
for capitalizing a building’s energy performance in the mortgage loan, and certification of “White Tags”
for private financial investors. RESNET is also the accrediting body for HERS rater training organization.
http://www.resnet.us

U.S. Green Building Council. The Washington, D.C.-based U.S. Green Building Council (USGBC) is a

501 c3 non-profit organization committed to a prosperous and sustainable future for our nation through
cost-efficient and energy-saving green buildings. USGBC is the developer of the Leadership in Energy and
Environmental Design (LEED) certifications. www.usgbc.org
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