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Preface

The world finds itself in a slow recovery after tlikeepest recession since the Great
Depression. The world is also coping with a hostrfironmental problems and the urgent need to
reduce carbon emissions. A greener future also iseETan enormous potential in a much needed
employment growth. However, without suitable skillés potential cannot be realized. Today, skills
gaps are already recognized as a major bottlemealhumber of sectors, such as renewable energy,
energy and resource efficiency, green building egitbfitting, environmental services, and green
manufacturing. Training response measures are ssfatevhere they are coherent across policy
domains, systemic and systematic, and targetedsatichntaged groups. These training measures
can only be effective if based on timely identifioa of skills needs. Effectiveness of training
measures is decisive not only for the economicuegobut also for a longer-term sustainability
agenda.

This report was produced in the framework of thgjgut, ‘Skills for green jobs’. The project
was implemented in cooperation between the Intemait Labour Organization (ILO) and the
European Centre for the Development of Vocatiomalning (Cedefop). The project identifies skills
needed for greener economies with respect to gtalcshifts, and new, emerging and changing
occupational profiles. The ‘Skills for green jolsudy is embedded in the Green Jobs Initiative, a
joint initiative of the United Nations EnvironmeRtogramme (UNEP), the ILO, the International
Employers Organization (IOE) and the Internatichade Union Confederation (ITUC), to assess,
analyze and promote the creation of decent joba asnsequence of the needed environmental
policies. The global study was jointly funded b Bkills and Employability Department of the ILO
and the Green Jobs Initiative.

The following countries have been included in thadg: the ILO covered Australia,
Bangladesh, Brazil, China, Costa Rica, Egypt, Inthdonesia, the Republic of Korea, Mali, the
Philippines, South Africa, Thailand, Uganda andlimited States. In addition, Cedefop covered six
European Union (EU) member States: Denmark, Estdimance, Germany, Spain and the United
Kingdom. The ILO global synthesis repomghich analyzes the situation in all 21 countrisived
in the study, and the European synthesis répohich covers the six EU countries, as well as all
individual country reports, are available at: httpww.ilo.org/skills/what/projects/lang--
en/WCMS_115959/index.htm (the ILO web site) ang:hitww.cedefop.europa.eu (Cedefop web
site; look under Skills Needs theme). The unediteckground country studies have been published
in the electronic form in order to make them aud#aquickly. The summaries are published as part
of the synthesis reports.

The global project in the ILO was coordinated bg 8kills and Employability Department
and, in particular, benefited from comments antin@xal guidance by the team under the leadership
of Olga Strietska-llina, Christine Hofmann, MercedBuran and Shinyoung Jeon. The ILO
coordinating team would like to express great tlarkthe authors of the report, William Mass,
Philip Moss, Matthew Hopkins, Matthew Ross, of theiversity of Massachusetts Lowell Center
for Industrial Competitiveness, for their backgrducountry research which contributed to the
global study. Special thanks also go to the ILOaea and country field offices for the project
support and the ILO colleagues who assisted resednational level.

Christine Evans-Klock
Director
Skills and Employability Department, ILO

! Strietska-llina, O.; Hofmann, C.; Duran Haro, Mepd, S. (forthcoming 2010%kills for green jobs: A global view.
Synthesis report based on 21 count(@sneva, ILO Skills and Employability Department).

2 Cedefop. (forthcoming 2010%kills for green jobs: European synthesis reffbrixembourg, Publications Office of
the European Union).






Foreword

In this report, we describe the major policy effoim the United States to promote the
development of green jobs, the occupational classibn systems being created to track the
growth of green jobs, and the education and trgirefforts that have been implemented to
prepare US workers for employment in green indesstri

We discuss the two major federal environmentalgydhitiatives in the most recent years;
the Energy Improvement and Extension Act (EIEA)actad in 2008, and the 2009 American
Recovery and Reinvestment Act (ARRA). The firstyided a host of financial incentives to
invest in and use alternative energies. The sea@ithe primary fiscal stimulus effort meant to
combat the economic downturn, and supplied thedumdich have been used to support state
and local green investments and the education emdirtg programs to provide skills and
support for green jobs. Spurred in part by thederfd efforts, as well as from their own policy
priorities, state governments have implemented iy Varge variety of financial incentive
programs to advance green technology and alteméti®l use, green building and retrofitting,
and green skills development programs. We provalaildon the array of these state efforts.

United States green jobs policy has proceededngiitiher a single accepted definition for a
green job nor an agreed-upon best manner to andheereen economy. We discuss the
difficulties in classifying jobs as green. Furthee report on the federal government’s effort to
develop a data classification system which tratks development of green jobs. In the case
studies we present, we consider two new occupatidirsd Technicians and Photovoltaic (PV)
Installers. We divide the existing green economgupations into two categories; occupations
for which there will be an increased demand withamitincrease in skills, and occupations for
which there will be a demand for enhanced skillse Tirst category contains jobs in the area of
green building, which will primarily involve occupans in the green construction industry such
as weatherization and retrofitting. The second gmie includes the occupation of Energy
Auditors. Although PV Installation is considerechew green occupation, PV technology has
been around for a quite a long time, even longan thind-generated electricity.

We close our report with a set of recommendatioth eonclusions. In this section, we
provide suggestions on the development of inforomatiystems to bring together research and
evaluations relating to green investments, job ligreent, and training initiatives. These
information systems will help to identify and tragieen economic activities as well as count the
associated green jobs. In addition, we make recaordat®ns on improving and sustaining
guality high road development of green jobs and@ated skill training.

The authors acknowledge and appreciate the questioomments, suggestions and
corrections provided by reviewers from the Inteioval Labour Organization (ILO) and the
United States Department of Labor (DOL). They inyaab this case study, however, the views
expressed are those of the authors and do notsadgsepresent those of either organization.
All errors of commission and omission are solely tasponsibility of the authors.

William Mass

Philip Moss

Matthew Hopkins

Matthew Ross
University of Massachusetts Lowell
Center for Industrial Competitiveness
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1.

Introduction

United States green jobs policy has proceededneitiher a single accepted definition for a
green job nor an agreed-upon manner to analyzgréien economy. Different federal agencies
provide overlapping but conflicting standards fagfiding green jobs, the scope of green
economic activities, and the boundaries of grednstries. There is a wide variety in green jobs
policies and programs at the state and municip&l |& his variation is important to the analysis
of the green economy given the significant degreautonomy held by state and municipal
policy-makers. The extensive role of state-baseashnams, as well as efforts to align and
integrate state and federal programs, is a fundth&¥ature of the design and implementation
of recent US policy.

Energy policy, primarily renewable energy (RE) amkrgy efficiency (EE), dominates the
key policy initiatives related to “greening” theosmmy, both at the state and federal levels.
Green or clean energy jobs are the common thrakihdj the various sections of this report. We
detail the working definitions of green jobs astetl to key policy initiatives and provide a brief
overview of the federal efforts to define jobs amdupational standards for identifying careers in
the green economy. We attempt to create a comnadfoph that includes both the foundational
definitions and operational measurement instrumengssess both the extent of emerging green
jobs and the greening of existing occupations. gpexific definitions and analytical framework
we develop will support future comparisons of staikcies and with federal initiatives.

The most widely agreed-upon definition of a greab jis that it contributes to
environmental quality. This definition is extremdbyoad and includes existing semi-skilled
construction-related jobs, such as weatherizingratrdfitting buildings, along with the New and
Emerging more technical occupations, such as dpwejoand implementing clean energy
technologies. These New and Emerging occupatiomganerally what constitute the public’s
image of a green job. A broad definition such as tftas appeal to policy-makers because it
results in larger counts of green jobs relativeatmore narrow definition. This definition of a
green job encompasses a large variety of sectarshanefore allows more categories of jobs to
qualify for federal and state policy funding streanthis definition is problematic, however,
precisely because it includes so many job categjevithin which there are many jobs that would
not be considered green by most observers. Therdtawill be imprecise in assessing the level
of environmental impact various job categories hamd it lacks the complexity necessary to
measure progress accurately. Understanding the fovoek dimensions of this definition is
crucial to attaining progressive environmental @oljoals. The measurement challenge is related
to policy challenges because the sets of institstiengaged in workforce development must
emphasize the job or occupation as the relevantofignalysis. The definition of an occupation
as “green” or “greening” must link to the econonactivity and its environmental impact
addition to an analysis conducted at the level aflkw

The second dimension of the US policy discussieteting to the definition of a green job
focuses on establishing a minimum level of job fgyaPrimarily the issue is discussed in terms
of wage levels and working conditions. The lattecludes worker health and safety. The
movement to promote green jobs is generally consitla progressive one in the United States.
As a result, it is often asserted that green jblosilsl be high quality jobs and not be low wage or
dangerous jobs. This is less a definition of a ijoplthe green economy than a characteristic
deemed appropriate for all jobs that governmeritpaé attempting to promote. Organized labor
in the United States has historically opposed theéirenmental movement and has strongly
opposed tightening environmental regulations. Emrimental regulations have been often seen
as job-threatening regulations within specific istliés by organized labor in the United States
whose broader carriage regarding these canons avasdered generally unfavorable. Recently,



however, there has been a dramatic shift towarérgéas well as industry-specific collaboration
for green job creation by organized labor and peftiakers through what have become known
as Blue-Green alliancésThe adoption of the requirement that a green jaistnbe a job of
decent quality into the overall description of @ayr job is a subtle nuance of the policy debate
occurring in the United States. This is an excélee@mple of how green jobs policy has evolved
to have a number of goals and how these differealsgead to different working definitions of a
green job.

The primary goal for promoting green jobs and ewshan green-specific training is to
improve environmental quality while reducing thercies contributing to climate change.
Additional policy goals have been attached to grimary mission and are critical to the extent
that environmental policy goals come to fruitiomeTability of green policy in the United States
to gain sufficient political will for passage anfleetive implementation is highly contingent on
this more comprehensive set of agendas. Theseaudipolicy priorities include:

1. providing a means to generate rapid job grastbart of the fiscal stimulus plan in the
current period of high unemployment;

2. diminishing dependence on foreign energy sauimenational security reasons as separate if
not wholly distinct from national economic goals;

3. improving the quality of jobs available to methg-skilled and/or educated workers;

4. providing access to decent employment for gsayezh as high school dropouts, inner city
minorities and others who have experienced lowlgeoEemployment success.

The policy context

2.1 Key challenges and priorities for the green economy

The United States is the second largest producgregnhouse gases (GHGS) in the world
and depends tremendously on fossil fuel. PresiBardck Obama, who campaigned for office as
an environmentalist and has articulated a needesseh the US demand for fossil fuel,
particularly oil, announced in the spring of 20h@ttthe United States needed to expand the
dangerous practice of offshore oil drilling aloihg teast coast. As is now widely known, offshore
oil drilling in the Gulf of Mexico lead to a catasphic environmental disaster when British
Petroleum’s Deepwater Horizon Rig exploded in Apelleasing millions of barrels of oil from
its underground well. It is one of several examplkthe risks of fossil fuels. Clearly the United
States needs to reduce its consumption of oilstrfrirther devastating oil-related environmental
calamities. Independent from the issue of individuevironmental calamities such as oil spills is
the issue of C®emissions and their effect on global climate clearidhe pattern of automobile
use in the United States as well as the slow padeweloping more fuel-efficient and alternative
fuel-powered cars poses an enormous challengbdareduction of COemissions. Additionally,
the United States relies very heavily on coal-p@adernergy plants, which contribute
substantially to the nation’s output of €@missions.

3 Prominent examples include: Blue Green Alliancé(Htvww.bluegreenalliance.org), Apollo Alliance
(http://www.apolloalliance.org), and the AFL-CIO’s @er for Green Jobs
(http://lwww.workingforamerica.org/documents/gredrg@sp)



Figure 1: CO2 emissions from fossil fuel combustion by sector and fuel type, 2008
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Figure 2: Energy consumption by source, 2008
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The most current data for the US economy, 200&nirEnvironmental Protection Agency
(EPA, Apr. 2010) report entitlethventory of U.S. greenhouse gas emissions and:sk890-
2008is shown in Figures 1 through 4 and outlines thegry sources of carbon emissions from
fossil fuel by sector, fuel type, per capita, aed gollar of GDP GHG emissions. The following
graphs from the Executive Summary of the EPA’'s W8ehtory summarize the data most
pertinent to this report.



The Bush-Cheney Administration was heavily critgtdzfor insufficient regulation and
oversight of the US energy sector, as well as ofiestors that contribute to environmental
damage. They were also criticized for slowing dothe development or the tightening of
standards for vehicle emissions and emissions fomal-fired power plants. The Obama
Administration has stated its intentions and bedgmislative efforts to strengthen vehicle
efficiency standards and promote the developmerulteinative energy sources. In addition,
through relatively large anti-recession federalnslieg and financial incentive programs along
with complementary state incentive programs, theegament is spurring sufficient activity that
should make a difference in G@&missions and in the occupational compositiorhefWS labor
market. President Obama has made it clear in pgplgzches that he sees the duality in his
environmental policy agenda of reducing carbon simis and promoting alternative fuels and
renewable energies on the one hand, and job cneatiohe other.

Figure 3: Emissions allocated by source, 1990-2008
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Figure 4: Economic distribution of emissions, 1990-2008
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2.2 The response strategy

The federal and state governments have been ingestithe research and development
(R&D) of renewable energy sources as well as telclgyahat better conserves the use of fossil
fuels. Figures 5 and 6 below show the growth inscomption of RE sources in the United States
since 1990. These efforts have increased and dmtiéa momentum over the last two decades
depending on the agenda of the Executive Branchvama occupies the White House. The
election of Barack Obama placed environmental pdiigh on the policy agenda. The severe
economic decline has prompted a large increaseederél stimulus spending and a large
proportion of these funds have been invested inaR& EE industries. As a result, the scale of
environmental policy activity has increased sulistfiy.

Some examples of EE industry sectors that havavestesignificant investment include:
green construction, improved public transportatenmd energy retrofits. Some of the RE sectors
that have recently received large-scale investmeotade: wind energy, solar energy, biofuels,
and geothermal energy. As a result of the increasesstment in these industries, the labor
demand for skilled workers who are fluent in theddfic skills necessary for employment in the
green economy has expanded. Many of these indsisggpiire basic construction skills where
the skills and occupations are not necessarily go@hanged but are experiencing greater
demand. One example of an occupation with increasadand is Energy Auditors. Similarly,
many of these industries have the same skill reqments of existing occupations but require
some green-specific retraining. Some existing oataps with green-specific training
requirements include: Green Construction, Weathttda, and Energy Retrofitting. Some
industries, however, require labor that might basitered a new green occupation. An example
of a new green occupation can be found in the elapfPhotovoltaic (PV) Installers and Wind
Technicians. This report will detail US policy iiaiives to promote the EE and RE industries and
include an analysis of both federal and state dpgndegulatory changes, and financial
incentives such as changes in taxes and subsities.report presents case studies on both
specific occupations and training programs in otdeirace the link between these policies and
the skill demands they will create.



Figure 5: Geothermal and wind energy consumption, 1990-2008
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Figure 6: Solar energy consumption, 1990-2008
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2.2.1 The general environmental strategy

The major elements of the US energy-focused enwiestial strategy consist of reducing
vehicle emissions and fuel consumption, regulatidgistry emissions, regulating waste disposal,
regulating the emissions of electric power plapexmitting the building of new power plants,
and promoting non-fossil fuel-based energy sour¢esaddition to the programmatic and
regulatory functions dealing with environmental detation, an important part of US policy
involves tax subsidies and other financial incesgtifor energy conservation, transportation, and
alternative energy development.

Although many US government departments and agerane involved in programs and
regulations that concern the environment, the magsponsibility for policy that addresses
threats to the environment resides with the US Bepant of Transportation (DOT), the EPA,
the DOE (Department of Energy) and to a lesseragegine Department of the Interior. The
National Highway Traffic Safety Administration (NISR) of the DOT and the EPA share



responsibility for setting vehicle emission andesilper gallon standards for automobiles. The
EPA sets emission and waste disposal standardsufiness and commercial enterprises. The
DOE, along with the EPA, oversees and regulatesethissions of electricity generation by
power plants. The Department of the Treasury adi@rs the tax and subsidy provisions that
encourage energy conservation and the developreitemative and RE sources.

Tax and subsidy incentive programs have been péatiecoUS environmental strategy for
three decades. While the Bush-Cheney Administratias viewed negatively within the
environmental movement, the previous Administratitid enact a number of tax incentive
programs to stimulate activities that contributedethvironmental improvement and decreased
dependence on non-US sources of fuel. Presiderth Bytended these various tax incentive
programs in 2008 with the legislation HR 1424: TEwergy Improvement and Extension Act
(EIEA) (Du Bois, 2008). The Act extended many argtpolicies (in 2008) through 2016. The
Act focused primarily on the extension of RE incerd, Clean Renewable Energy Bonds
(CREBS), investments in hybrid and biofuel transmoon, and various incentives for EE. A
summary of some of the tax incentives availablelmreen in Table 1.

As we discuss below, these tax and credit provisire meant to induce state and local
governments, companies and individuals to spendreedt in ways that promote alternative and
RE use, energy conservation, and public transpamntaAll of these activities will generate a
variety of jobs that require a gamut of skill lexeDemand will increase for scientists and
engineers to design and implement new alternatied fechnologies. Similarly, intermediate
skill-level jobs such as inspectors and techniciavif experience growth. Construction
occupations with both high and very basic skill uiegments will experience growth in
employment from a variety of green sectors fromdvand PV to weatherization and green
construction. The existing construction labor sypgpill be required to make skill modifications
to conduct projects ranging from building new powenerating systems, erecting new energy
efficient buildings, and retrofitting existing bdihgs and homes. We discuss the specific job
creation estimates in section 3.2. These tax aeditgprovisions do not, however, directly fund
the training necessary to generate the relevatis.skihe federal government is the primary
funding source for training programs through thelDGtate governments are also adding green
skills training programs through the use of comrublleges, vocational schools, municipal
legislation, transitional assistance, and a widéetaof nonprofit organizations.



Table 1: EIEA incentives, credits, and deductions, 2009

Renewable energy (RE)

Transportation and domestic fuel
security

Energy conservation and efficiency

Extension of Production Tax Credit

Long-Term Extension of Energy Credit

Long-Tern Extension and Modification of
Residential Energy-Efficient Property Tax

Sales of Electric Transmission Property

New Clean Renewable Energy Bonds
"CREBS"

Plug-in Electric Vehicle
Credit Increase

Incentives for Idling Reduction Units and
Advanced Insulation for Heavy Trucks

Expansion of Allowance for Cellulosic
Biofuels Property

Extension of Biodiesel Prod Tax Credit

Extension and modification of renewable
diesel tax credit

Extension and Modification of Alternative
Fuels Credit

Extension and Expansion of the Alternative

Qualified Energy Conservation Bonds
Conservation Bonds

Extension and Modification of Credit for
Energy- Efficiency Improvements Existing
Homes

Extension of Energy-Efficient Buildings
Deduction

Extension of Credit for Energy-Efficiency
Improvements to New Homes

Modification and extension of energy-efficient
appliance credit

Accelerated Depreciation for Smart Meters and
Smart Grid Systems

Extension and Modification of Qualified Green

Refueling Stations Credit Building and Sustainable Design Project Bonds

Publicly Traded Partnership Income
Treatment of Alternative Fuels

Investments in Recycling

Percentage Depletion for Marginal Wells
Bicycle Commuter Tax Incentives

Refinery Expensing Tax Deduction

Source: Information gathered from EnergyPriorities.com (2010) and GovTrack (2010).

The total ten-year cost estimated by the SenatanEs Committee for the provision of
these incentives is expected to be US$15-17 billieiween 2008 and 2016 (US 110ongress,
2008). This is approximately a $2 billion per yemmmitment from the US Government to
support the continued development of the RE anddtfors. These economic efforts are almost
exclusively being enacted through various tax ¢sedind exemptions. In addition to the
incentives listed, investments in R&D focused irvimnmental areas qualify for the federal
R&D Tax Credit (IRS, 2010).

The majority of green economy programs and traimiogne from the American Recovery
and Reinvestment Act (ARRA) and the DOE. As a ttesig lion’s share of the funding is being
distributed through federal agencies. Some stas®® lalso adopted a very large number of
complementary regulatory and financial incentivdigi@s which contribute to the demand for
green jobs (DSIRE, 2010a). The sheer number of stiatl municipal policies that can be found
in support or as part of regulatory effort for REbch EE is astoundingThe DSIREusa.org
database of state and municipal RE and EE policyagas over a thousand rules, regulations,
legislation, and incentives (ibid.). The massivanber of policies aimed at the expansion of
these green industries makes it extremely diffidoltcomment on the range of activities
occurring at the state level in a straightforwamd aomprehensive way.

One thing that is clear is that the funding prawisi under the 2008 EIEA and 2009 ARRA
have contributed to expansion of policies that foom manufacturing more RE technologies,
researching basic renewable technologies, andrgekiates to attract clean economy activities.
These incentives are being allocated at the stetel [through tax incentives and the
diversification of renewable goals into industrggh as solar by modifying existing renewable



portfolio standards (RPS)Thanks to the billions of dollars released toestgfor State Energy
Programs (SEPs), states are better positionedebgtiimulus to invent new incentives and revise
old ones. Some states are beginning to adopt neengbuilding standards that give priority
permitting (Hawaii) or permit rebates (Connectidotgreen-certified projects. Some states allow
for increased building density to projects that frtee Leadership in Energy & Environmental
Design (LEED) standard (Virginia) (DOE, 2010b).

LEED is a green building certification system, deped by the United States Green
Building Council (USGBC) that is widely recognizeBata from the Energy Information
Administration (EIA) reveals that non-hydroelectagpansion of RE has in the last ten years
responded to the increased adoption of RPS polibiesighout the states. Moving forward, the
implications of the “Smart Grid” and increasing pogt and funding for electric vehicles should
force changing standards for net metering andaoterection policies across the United States.
It is unclear how, for now, although it is not imoeivable that residential properties currently
supplying electricity to the US grid may also fitltemselves positioned to sell their storage
capacity to it as well. All of the state initiatsvewill have job creation implications, as the
activities that are incentivized involve the kinofsdemands for existing jobs, enhanced skills
jobs and new and emerging jobs that we mentionabelo

Booz Allen Hamilton (2009) estimated that the greeiiding industry will support around
8 million jobs through 2013. Their estimates areklen into two parts, estimating the job impacts
from green construction, and from LEED-related girowrhe period 2000-08 shows 2.4 million
jobs and $554 billion for GDP (Gross Domestic PafluDirect impact on employment during
this time period was 1,039,177 jobs. The greendingl market was only 2 per cent of non-
residential construction starts in 2005; 10-12qmat in 2008; and predicted to grow to 20-25 per
cent by 2013. A lot of the buildings expected tivelrthis sector in the future will be on the
public and industrial side (DOE; EPA, 2010); (USGER010b).

Table 2: RE rules, regulations, and policies, 2009

RE rules, regulations, and policies ' States .witr.1 arule, .Federal ru'le, Total rules, regulati'ops,
regulation, or policy in place regulation, or policy or policies
Public benefits funds — A tax on energy use 18 0 23
to fund renewable energy uses
Renewable Portfolio Standard (RPS) 36 0 44
Net Metering 46 0 68
Inter-Connection 41 1 44
Contract License 9 0 1
Equipment Certification 4 0 5
Access Laws 36 0 55
Construction & Design 36 1 96
Green Power Purchasing 0 0 0
Required Green Power 9 0 9

Source: Authors’ tabulations from DSIRE, 2010a.

4“A renewable portfolio standard is a state potigt requires electricity providers to obtain a imiam percentage of
their power from renewable energy resources. Cuyréimre are 24 states plus the District of Colunth& have RPS
policies in place. Together these states accoumhéwe than half of the electricity sales in thateh States.” (DOE,
2010b).



A report by the Interstate Renewable Energy Cou@iBEC, 2009) tracked changes in
policies for RE and EE for 2009, pointing out thaing with the policies shown below, at least
13 states are implementing property-assessed eleengy policies, and many are shifting away
from rebates in favor of “performance”- or “prodiact’- based incentives. A summary of the
number of green regulations and policies at a #d@nd state level can be seen in Tables 1
through 4. These incentives can take the formfekd-in-tariff, which subsidizes the cost of RE
and which 13 states have adopted so far. An RRSégulatory standard enacted in the United
States at the state level setting a minimum let@© use by a certain target date. More states
are mandating a minimum balance of solar energlyeir RPS figures, and over half of the states
now have an RPS requirement of 10 to 30 per ceptaice to be met in the next ten years (by
2020). Thus, even lacking an official federal targlee United States is positioned to potentially
double or triple its RE base in the next ten yefsrking in conjunction with these policies are
policies mandating green power purchasing, meamirgpme cases that large utility companies
or publicly-regulated power companies must offezegr energy options to customers. So far,
only states with an RPS already in place have tbacgreen power policy as well. These kinds of
mandates are important in that they help to expa@deach of RE to more customers.

Table 3: EE rules, regulations, and policies, 2009

EE rules, regulations, and States with a rule, Federal rule, Total rules, regulations,

policies regulation, or policy in regulation, or policy or policies
place

Appliance / equipment standards 12 1 13

Energy standards for public buildings 45 1 51

Building energy codes 50 0 53

Public benefits funds 20 0 23

Source: Authors’ tabulations from DSIRE, 2010a.

Overall, rebates, loans, and regulations surrogndonstruction, and net metering policies
are the most widespread policy types in the UnB&des. It is clear, however, that policies such
as the RPS and access laws have been broadly d@agteout into use by more than half of all
US states, and in many cases adopted by as mampodahirds. Many of the policies represent
incentives to build efficiently and according to EE standards (Bronze, Silver, or Gold
standard), and these policies so far appear t@bariong at the local, rather than state or federal
levels. New categories of rules and regulationsaése appearing, found under DSIRE as green
power purchasing or required green rules. At tinet only required green power has appeared
in only nine states. This mandate has appearddtessthat already have an RPS in place and can
indicate either that utilities must provide a greemver purchasing option to customers, or an RE
credit. In the State of Virginia, the mandate pdag for the ability of customers to buy 100 per
cent RE from their utility company.
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Table 4: Financial incentives for RE, 2009

Financial incentives for RE  States with an incentive Federal policies Total policies

Personal tax 21 3 38
Corporate tax 24 4 39
Sales tax 27 0 36
Property tax 33 0 62
Rebates 43 0 326
Grants 28 3 66
Loans 37 5 159
Industry support 21 1 35
Bonds 3 0 3
Production incentives 9 1 55

Source: Authors’ tabulations from DSIRE, 2010a.

Each Policy Table 1 through 4 above is meant tpargontinued investment in RE or EE.
While most of these policies are enacted at th&e sa utility level, organizations like the
American Wind Energy Association (AWEA) and the Aroan Solar Energy Society (ASES)
like to highlight the importance of federal leadépsin some areas, such as adoption of a
national RPS that can standardize and unify REctibgs for the industry. Instead, policy
“leadership” seems to be occurring within thosdestdhat have adopted the most aggressive
policies or who offer lucrative incentives. In 20Q9awaii, a historically oil-dependent state,
selected a 40 per cent renewable standard by 20@©exceeded California's 2002 adoption of a
33 per cent standard, also for 2030. Hawaii wilerpt to achieve a 25 per cent standard by
2020. Other states, like Maine, adopted a 40 pet B&®S by 2017 (goal enacted in 2006),
declaring that 10 per cent of RE must be new by tihge period. For Maine specifically, this
seems like a lofty target, however, that stateaalyehas achieved a 40 per cent proportion of RE,
if you include existing reliance on hydro power dmoimass energy sources. Clearly, some states
are playing it safe — establishing goals meantxgress a commitment to green investments
without leaving room to fail to make truly meaningheadway. Nevertheless, the RPS represents
a commitment to green investment that usually quass some level of activity in the RE sector
for the next decade or two.

EE, primarily “green building” activities, are dem by building code standards combined
with incentives to invest in either new green materfor a new building or to retrofit existing
spaces. Every state has a building code, but mate and local governments, as noted above,
are specifically carving out new green building esdhat take advantage of the strict LEED
standard for green building.

“Interest in smart grid has only intensified ovie tlast year given $700 million in federal

stimulus funding for smart grid demonstration pctge Further embedding intelligence into
the grid offers a host of benefits including faelling higher penetration levels of renewable
energy. One such source of embedded intelligencgridsintegrated, electrical energy

storage, including plug-in electric vehicles anttdry electric vehicles. As electrical energy
storage technologies become increasingly financiattractive across a broad range of
locations and applications, policy-makers will neéedaddress regulatory barriers that may
impede the deployment of electrical energy stoage the grid.” (EIA, 2009)

A large piece of the transition to a smart gridhie simultaneous expansion of battery-

equipped electric cars which provide a storagecsowhen plugged in by day or night. As the
number of electric vehicles multiplies in part thgh direct funding of advanced battery research

11



(on the order of $2 billion) and federal policiexcfised on increasing incentives to purchase
hybrids (such as the $4,500 tax credit and “casicliankers” program), the additional power
storage and flexibility needed to support a smaid gcreases. Policy-makers are starting to
think about ways to integrate this changing tecbgwl with existing net metering and
interconnection policies, which have so far prodidenancial incentives for connecting RE
sources to the grid and regulating the size ofilfatons that can feed into the grid. These kinds
of policies also vary by states, for instance, $t@te of California allows systems up to 5 MW
(megawatts) to qualify for net metering incentivesyd allows utility companies that pay
customers supplying the grid to own the custonmResiewable Energy Credit (REC), which they
in turn can then use to offset their own £#Mnissions. The State of Massachusetts has a tiered
system that extends from 60 kW (kilowatts) to 2 Malipwing utility customers to own their
REC, and has provisions for “neighborhood” net metewhere groups of homeowners can be
included together. Most net metering policies raimggqualifying power loads from small scale
(up to 600 kW or so) to larger scale (2 MW) and trem based on whether the generator is a
residence, a municipality, or other non-residergralups (ibid., p. 38).

Table 5: Financial incentives for EE, 2009

Financial incentives for EE States with an incentive  Federal policies Total policies
Personal tax 13 2 15
Corporate tax 8 4 12
Sales tax 9 0 9
Property tax 5 0 6
Rebates 49 0 943
Grants 25 2 58
Loans 46 4 211
Bonds 3 0 3

Source: Authors’ tabulations from DSIRE, 2010a.

According to the IREC, many states are now in theeg@ss of beginning to change their
interconnection and net metering policies in aptition of changes to the energy grid brought on
by the ARRA. As Figure 7 shows, there is no shatafinterest in net metering, and it appears
that as more states add policies, the number afeé&tring customers will continue to rise. The
Institute for Sustainable Power's Quality (ISPQpvieunded by IREC and works directly with
the North American Board of Certified Energy Priaatiers (NABCEP) to develop and spread
credentials as well as international standards.
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Figure 7: Net metering program enroliment, 2004-08
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The IREC surveyed representatives of the PV inguwstd found the following concerning
training required for an expansion of the PV indusPV installers are the highest priority job
need. Other jobs for which training is needed Bx¢ system designers and engineers, contractors
licensed to install PV equipment, building codepetors, sales and site assessment personnel
including estimators, architects and building desrg that can incorporate PV into their designs,
personnel for utility companies that are interestedgolar applications, and construction cost
accountants and financing personnel specializin@Vhinstallations. The IREC has begun to
hold workshops around the country to “train thenees” to be able to provide the training for
these skills and occupations.

2.2.2 The green response to the economic crisis

Aside from the actions taken by the US Governmenstabilize financial markets and
financial institutions, the principal response k@ teconomic collapse of 2008 was the fiscal
stimulus effort, the ARRA of February 2009. Its pose is also to provide employment
opportunities to virtually every sector of the ecoty, from construction and transportation, to
renewable and legacy energies, to funds investirfgndamental sciences. The complexity and
ambition of the Bill also acknowledges, to a degrée impacts of the US-created global
financial crisis, historic state budget squeezedeffal bailouts, and renewed fears of a world
environmental catastrophe related to the recentsigficant increase in the cost of fuel and
global warming. Energy-related activities, howevepresent a minority of the total spending
under the ARRA. As we note below, the majority pesding is on items directly related to
creating and maintaining jobs in state and localegoments and business, and income supports
to individuals and businesses suffering from thenemic crisis.

The ARRA authorized a $787 billion injection inteetUS economy, with $288 billion (or
37 per cent) of the funds to be paid out in thenfof tax benefits; $275 billion (or 35 per cent) of
funds to be paid out in tens of thousands of cotdragrants, and loans to a variety of
organizations and businesses; and the remaining $ilidn (or 28 per cent) of the Act to be
spent on various entitlement outlays. By Februa@$Q? only 35 per cent of the funds made
available had been paid out, and while over 70ceet was paid out by the end of November,
there was a significant amount of funding eithél available, or not yet utilized (US Executive
Office of President Barak Obama, 2009). Some $36ilibn, or nearly half (46.1 per cent) of
the money granted under ARRA is being used for d¢ats for individuals ($116 billion),
Medicaid ($87.1 billion), extending the Alternatisdinimum Tax ($70 billion), granting state
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support for education and education jobs ($53l®h), and providing additional funding for
unemployment insurance ($35.8 billion) (Hossaialgt2009).

There are several estimates of the amount of ARBRAdihg that is devoted to green
activities that will generate jobs and promote emwinental quality. The White House claims
that some $80 billion of the stimulus fund are srfipg activities which provide jobs as well as
an American future most simply characterized aseneorergy independent (US Executive Office
of President Barak Obama, 2010). This represemistdl®.2 per cent of the ARRA outlay, and is
notably smaller than most of the major funding efmoted above. Our own calculations suggest
approximately $76.6 billion from different parts dhe stimulus program supports EE,
transportation, and job training efforts. Otheireates of the total job-generating spending vary.
Some reach $100 billion or more, including thersate by the Political Economy Research
Institute (PERI), which we discuss below.

The PERI of the University of Massachusetts Amhénsa widely-cited report (Pollin et al.,
2008), estimates that about $100 billion of thenBtus Act and the EIEA will be directed toward
green initiatives. The goal of the PERI researcls tcamake an estimate of the job creation
impact of the total spending being made on greé¢nites. The PERI researchers took a very
broad view of green-related funding and includednsiing beyond the specific categories that
make up the White House and our own estimates.$IB6 billion attributed to clean economy
investments in the PERI report included all fundfrgm the DOE ($40 billion), funding from
the Treasury (some of the tax incentives) and DGt all of the information that PERI relied
upon for funding values could be readily disaggtedaFor example, they counted all dollars
going toward public transportation (like buses) arcomparable basis, whatever the energy
source. This was done, however, in part becaugentbaey will support electric or biodiesel
buses along with buses powered by fossil fuels.

Some of the EPA programs related to toxic wastesdkation (former industrial sites with
toxic wastes, or nuclear waste disposal sites) wk® included in the PERI measure of ARRA
environmental programs not directly related to mleaergy production. Some of the EE dollars
in the PERI total came from the Department of Deéefor retrofitting and otherwise greening
Department of Defense-related buildings; the Offi€e/eterans Affairs and the Department of
Housing and Urban Development (HUD) for weatheiimabf homes; and the Department of the
Interior for a variety of public land managementiaties. Obviously some might dispute the
“greenness” of several of these spending categsuels as nuclear waste management or various
fossil fuel investments. Nuclear power might be stdared green by those prioritizing carbon
mitigation as the singularly most significant eovimental concern; others concerned about the
thousands of years of risk to health and environirassociated with nuclear waste maintain a
priority of opposition to nuclear energy relative dther sources of energy generation. While
there is a general consensus that cleaning up @mdining nuclear waste that already exists is
an environmentally-appropriate priority, the issafewho should pay and how it may add to
incentives promoting nuclear energy generation mesnaa contested policy among
environmentalists (Pollin et al., 2009, p. 6); @helt, 2009).

Below is a list of perhaps the most significantdimg activities under ARRA and EIEA
(EIA, 2009); (US Executive Office of Barack Obar2@09; 2010); (Hossain et al., 2009); (DOE,
2010a):

» $18.7 billion for EE, building RE industry, resttudng transportation, and fundamental
research in the sciences related to energy;

= $13-17 billion to support incentives and tax credélated to RE, EE, housing retrofits, and
other activities;

= $4.5 billion for the greening of federal buildings;
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2.3

= $600 million for direct green workforce trainingup to $10 billion for other economy-wide
workforce investments.

To those concerned with the environment, the ptapoiof total funding that is going to
activities that will create and train for greengamay appear relatively small under the ARRA
and EIEA. Nonetheless, the total government ouflay energy is historically striking, as
spending in this area is expected to be at leapeb@ent higher than 2008 levels through 2012
(US Executive Office of President Barack Obama, QMB10b). The EIEA and ARRA have
provided for the extension and creation of sigaific federal outlays which amounted to
numerous direct and indirect investments in RE, fitBduction, and technology. The billions of
dollars released and made available primarily thhosompetitive grants were dispersed to
extend or enhance many existing state policieswfiom a complex commitment to advancing
the need for the creation of greater overall naliemergy independence.

The skills development strategy in response to greening

The ARRA contains a $600 million allocation to tB®L for education and training
programs related to the expansion of green skitlsugh the labor force. These monies are being
disbursed through a variety of training provideeflacting the extremely diverse set of
organizations - governmental, nonprofit, and pevat that make up the publicly-funded
education and training system in the United Stafesompetitive grant process governs the
allocation of the training monies. State and lgmalernment agencies involved in financing local
training programs bid for grants, as do universjtolleges, and community colleges. State and
local governments then evaluate proposals from aamityrbased nonprofit agencies, from the
vocational schools within their jurisdiction, as llwas higher education institutions, and
sometimes the state or local governments providértéining themselves through their own local
training facilities. The Green Jobs Act passedd072authorized the spending of monies to be
administered by the DOL, “to help address job sige$ that are impairing growth in green
industries, such as energy efficient buildings aadstruction, renewable electric power, energy
efficient vehicles, and biofuels development.” (W8J" Congress, 2007). The Green Jobs Act
was extended by the ARRA to provide funding in fi@egories including the State Energy
Sector Partnership and Training, Pathways Out eeRg, Energy Training Partnerships, State
Labor Market Information Improvement, and Green &sy-Building grants.

State Energy Sector Partnership and Training (34 grants)

Funds are awarded to support the formation of gcehensive state-level clean energy and
RE strategy, develop new partnerships, and integratication and training activities to promote
skill development and career pathways for low-skiland displaced workers. Thirty-four states
received awards, and the total value of these awvetas about $190 million (ETA, 2009d).
Energy Training Partnership Grants include 22 grawhich were awarded to 22 states, with a
total award value of about $100 million. The pugpo$the grants was to prepare workers for the
emerging green industry, but also to invest in werdie set of stakeholders including labor
organizations, public and private employers andwbekforce system. Some $28 million of the
funds were reserved specifically to serve commemitinpacted by the auto industry down-turn,
all training and placement activities are to ocatithe local level, and all funds were directed
toward the RE and EE industries (ETA, 2009b).

5 The sudden spike in energy spending does not agpea matched by any other period except the tithte
1970s, and early 1990s. As a proportion of totadéfal outlays, however, it is notable that enepgnsling appears to
be within the average established since the 1960s.
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Pathways Out of Poverty (38 grants)

Some $147 million were awarded to 22 states thrdegthways Out of Poverty Grants.
These grants are targeted to persons living aglombthe poverty level, and the current recession
has created a need for focus on poverty as moieidodls slip into poverty. The purpose of
these grants is to fund integrative solutions amgpsertive solutions to Public Micro Data Areas
(PUMAS) where poverty rates are 15 per cent or dniglas defined by the census). Thus the
concentration of these grants reflects high poverban areas. Incumbents in these integrative
programs are supposed to have access to soundmesruand referral strategies, teach basic job
skills, with flexible services and locations. Thesgards were made to national nonprofits and
local public, private, and nonprofit organizatiqgg A, 2009c).

Energy Training Partnership (25 grants)

Twenty-five grants totaling nearly $28 million irurfds from the Energy Training
Partnership grants were provided for the creatfodigiocated worker training programs with a
focus on green energy. These awards range fromt@h4nillion and target women, minorities,
dropouts, youth, underemployed, and others, anddswjport training in energy auditing, solar
and wind installation. The grant recipients willrjpeer with labor organizations, and workforce
investment boards to create training partnersimpise green energy sector.

State Labor Market Information Improvement (30 grants)

Thirty grants worth $47 million were awarded to Sates. These grants are intended to
assist states with the assessment of green tegynolpact studies, occupational studies that
identify occupational needs and the needs of thaREEE industries, research that focuses on
the regulatory and policy environment, capital stweents in green industries, and the posting of
jobs to online job banks, which includes tryingctannect 'local' workers to 'local’ jobs (ETA,
2009f).

Green Capacity-Building (62 grants)

Sixty-two grants were made to 29 states. The perpbshese grants is to build on the green
capacity of current DOL grantees. DOL agencies teegive federal funding through the DOL
are to use these funds to add green componentgitoexisting job training or skill boosting
facilities, building incumbent competencies foregrendustries (ETA, 2009c).

In addition, the ARRA provided additional suppast DOL programs that began several
years before the ARRA was passed. While not desticed green job training, these programs
include EE and alternative fuels sectors and odaumsmand therefore are contributing to the US
green skills development strategy.

One major such program is the Community-Based Jalinifig Grants program (ETA,
2008a). These grants are intended to build theotgpat community colleges to train workers in
the skills required to succeed in high growth, hitgmand industries. These grants build on the
High Growth Job Training grants, which are intendedincrease the number of qualified
individuals that can enter healthcare, informatiechnology (IT), and advanced manufacturing
jobs (ETA, 2010b)The industries selected by the High Growth Train@mnt Initiative were
selected on the basis of projected industry groavtt/or industries that are in the process of
transforming as the result of innovation and neehtelogies. Two of the 14 sectors chosen are
energy and transportation, both green job secldrs.Community-Based Job Training and High
Growth Job Training grants are supported by theRfdoce Innovation in Regional Economic
Development (WIRED), which brings together statecal and federal entities, academic
institutions, investment groups, foundations, angimess and industry to develop new data
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research tools for the analysis of regional develpt and workforce trends, and generate job
creation opportunities (ETA, 2010a).

3. Anticipation and provision of green skills

3.1 Green structural change and (re)training needs

As we discuss below in section 3.1.4, while theefaland state governments have been
actively promoting green activities such as EEuotion of the use of toxic materials, and the
development and use of alternative fuels, thesertefftill represent a small fraction of energy
use and production techniques in the US economg. ifidustries that now are connected to
extracting and using fossil fuels have not seeredirte in demand, except as a result of the
current global recession.

3.1.1 Green restructuring and its impacts on the labor market

Along with this funding support is $500 million etipport for green job training delivered
through the DOL. The range of jobs that will be a@ofed by the ARRA stimulus include
occupations in the construction industry and theifRiistry, specifically solar energy and wind.
Training more Energy Auditors will be an importaxmponent in the $12 billion that is spent
supporting EE initiatives and green constructiom, & significant piece of the stimulus is also
related to supporting job creation and growth amémgerica's youth and the economically
disadvantaged. In the construction industry, peysof these diverse groups will learn
construction skills and work with new greener andrenefficient construction materials and
methods.

As we discussed in section 2.2.2, PERI (Pollinle2809) estimates that approximately
$100 billion will be spent through the ARRA on istments in the green economy. PERI uses
this $100 billion of federal outlays, and estimathe induced spending by state and local
governments, as well as companies and individuads the next ten years to come up with a
total level of spending that they then turn intoestimated 2.5 million jobs created from the total
green economy investment. Because they assumenjitidse lost in the fossil fuel industries
with the rise in the use of non-fossil fuel enegpurces, the net estimate of jobs created is
1.7 million. Because the ARRA and EIEA funding @ins a great deal of financial inducements
to state and local governments and private ensagriPERI estimates that a ten-year long
mixture of public and private investments can @editect, indirect, and induced spending of
$150 billion annually until 2020. The matching fendfom the ARRA and the EIEA are
connected, for example, to policies that might pewa 30 per cent tax credit if investment in a
roof top solar panel is installed. This implies@pér cent investment from some private source.
Some of the grants may be matching grants and B &Signed a multiplier to those grants.

Of the 1.7 million net jobs to be created by 20%GHe PERI report, we can expect that as
many as 40 per cent of jobs created will be relatedeatherization, and about 10 per cent of
jobs created will result from solar or wind investms. That is 680,000 jobs in weatherization,
and 170,000 jobs for wind and solar. The reporhlitigts that there are about 110 million
occupied housing units in the United States atttinis, and this does not include commercial and
public space that can also be retrofitted. In th@meated jobs by occupation, we assumed that
approximately 30 per cent of solar and wind jolss iarinstallation- and/or maintenance-related
activities. This is consistent with the PERI agichnd articles published by the Renewable
Energy Policy Project (REPP).
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Table 6: Job creation by sector, 2009

Energy source Direct, indirect, and induced job $millions committed Total jobs Estimated jobs by
creation per $1 million in output (# under ARRA occupation

of jobs)
Energy efficiency Energy Auditors
(about 10% of jobs)
Building retrofits 16.7 (directis 7) Approx $10.5-12 billion 73,500 — 125,950 ~7,350 — 12,500 jobs
Renewable Installers /
Maintenance Workers
(about 30% of jobs)
Wind 13.3 (direct is 4.6) Approx $1.125 billion 5,175 -15,000 1,500-5,000
Solar 13.7 (direct is 5.4) Approx $1.125 billion 6,075-15,400 1,800-4,600

Source: Authors’ own tabulations from data from Pollin et al., 2009.

These estimates accept the PERI institute's jodtioreestimates based on investments, but
use what we believe to be more targeted undersigaidif ARRA spending to estimate job
creation as a direct result under the ARRA. Whi éssentially means is that RE job creation
spending is significantly smaller than the $24idnll used by PERI. Total spending on tax
incentives for RE are worth approximately $10 biiliat this time, but the amount spent per year
for the next several years will be something clase$l billion. Most of the ARRA stimulus is
expected to be paid out completely by 2012, soetheb estimates can be considered
conservative. Additional estimates have been pealid other reports. Estimating the job impact
for Energy Auditors is more difficult, since thigaupation has been differentiated greatly not
only by pay level, and education, but also by isidn in jobs with widely-varied responsibilities.
For instance, there are broad general distinctiorenergy audit activities by focus on public,
commercial, or residential facilities. Occupatiohaiormation Network (O*Net) has estimated
that the number of new Energy Auditor jobs is dligtess than 400,000 between 2010 and 2018.

3.1.2 Identification of (re)training needs

The Bureau of Labor Statistics (BLS) of the DOL sclosely with the O*NET to develop
criteria for defining green jobs as they are tasketheasure the number of green jobs and trend
over time (ETA, 2009d; BLS, 2010b). O*NET is part the Employment and Training
Administration (ETA) and is also an agency withimetDOL. The BLS definition may not
necessarily be used by other federal or state @&gnut it does provide a national set of
measures. BLS and O*NET also identify the skillquieed for the green jobs they track. The
O*NET report (Dierdorff et al. 2009%;reening of the world of work: Implications for OENI-
SOC and New and Emerging occupatignsferred to below as O*NET GWW), identifies
occupational needs and requirements implied by té8rgeconomy developments. In this report,
the authors separate occupations that will expesi@mcreased demand, without a change in the
skill requirements, occupations that will experieran increase in demand plus an enhancement
in the skills needed to perform them, and New anekiging occupations. The methods used to
construct these lists are discussed in the reparithe New and Emerging occupations were
identified, the final list had to meet criteria significant employment, positive employment
growth, existing accredited education and trainipgbgrams, certification and licensure
standards, national associations and evidencemnoé $tade or professional journal. We append
these lists at the end of this report. Examplesspcific occupations from these lists are
discussed further below as we transition to oue clgdies of specific green occupations and the
programs that have been instituted to train peémiehem. The list of occupations from the
O*Net report can be seen in Appendix Tables 2 thinolt
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3.1.3  Skills response

The $500 million being paid out to support gredssjtraining represents about 1 per cent of
the DOL’s total allocation of funds, and is paid outhe following ways:

State Energy Sector Partnership and Training - $190 million (34 grants)¢
1. Education, training and supportive servicessfalt attainment and career path development
in emerging green industries for low-income, lovilskl workers.
2. Support and development for state-wide parbigsghat integrate green industry focus into
state workforce development plans.

3. Awards range from $2 to 6 million, and targetevans, at-risk youth, ex-offenders, dislocated
workers, low-income workers, disadvantaged, undpleyed, new workforce entrants, high
school dropouts, tribal members, and others.

Pathways Out of Poverty - $150 million (38 grants)’

1. Programs target and seek to help disadvantagaalations out of poverty.
2. Applicants are encouraged to focus on PUMASre/nates of poverty are 15 per cent or
higher.

3. Awards are targeted for national and local mofiig, community, faith-based, education and
training, public workforce investment system, etc.

4. Awards range from $2 to 8 million and target tmemployed, under-employed, veterans,
dropouts, urban youth, disabled, homeless, ex-déex and more.

Energy Training Partnership - $100 million (25 grants)?

1. $28 million of these funds will target disloedtauto workers.

2. Awards range from $1.4 to 5 million and tangemen, minorities, dropouts, youth,
underemployed, and others, and will support trgjiimenergy auditing, solar and wind
installation.

3. Grant recipients will partner with labor orgaations, and workforce investment boards.

Green Capacity-Building - $5.8 million (62 grants)?®
1. Awards range from $42,000 to 100,000 and sugpantee education and training initiatives
directed at green education and skill development.

2. Awards will support various YouthBuild actiés, weatherization, solar, energy auditing, and
other green activities.

3. Grants will add funds to 62 existing DOL gragtipients that offer training opportunities to
women, farm workers, Native Americans, and at-yigith in green industries.

State Labor Market Information Improvement - $48.8 million (30 grants)1°

1. $48.8 million for state LMI improvement gramé8l support LMI gathering and green job
banks. Awards range $763,000 to $4 million anddinected at state agencies, many forming
into consortiums and producing research at thenadli multi-state, or national level.

The total outlay from all grants is nearly $495Ioii.

® ETA, 2009d; BLS, 2010b.
"ETA, 2009c.
8 ETA, 2009b.
®ETA, 2009e.
0 ETA, 2009f.
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In addition, $50 million will support the activiseof YouthBuild, an organization that
targets out of school youth ages 14-25 for greeitdibg projects that provides them with
occupational experience in the construction traliés.expected the job skills for weatherization,
retrofitting, etc., will be the major categories ekills developed. The awards average
approximately $550,000, and reach a large numbstabés (ETA, 2009a). In combination with
the above mentioned, and in addition to the $10iamiallotted for line-worker training in
green industries, $645 million has been allocated #argeted at a diverse, typically-
disadvantaged population with the intention of clireg them toward green activities that will
include things like energy auditing, and solar amad installations.

An additional $85 million has been set aside fax BOL's 2011 $14 billion budget for
continuing DOL programs, of which $85 million wflind continued green jobs training. This is
expected to support 14,000 additional green trginmogram participants. While we lack
concrete values at this time, the activities dégctiso far should support the training of 120,000
persons or more in green jobs by summer 2012 (U&cilgive Office of President Barack
Obama, OMB, 201Ob1)1. It is notable as well that an additional $14 roillj for a total of
$573 million, will fund the Occupational Safety aki@alth Administration this year and allow
for a 9 per cent increase in workplace inspectidtverker safety concerns are being linked to
green jobs both because green jobs have unigue insklved, and because many green jobs
may expose workers to the hazardous chemicals risiateand additives of our industrial past
and present (Michaels, 2009).

All told, the DOL (2010) estimates that between Nayg December of 2009, approximately
3.2 million persons participated in the differeob jtraining initiatives launched both before, and
under ARRA Of these jobs, 2.9 million fell under Wagner-PeyReemployment services,
9,000 fell under the energy grant funding, and @80 ,participants have gone through the WIA
Youth Recovery Act funding. In the last case, thaarty of participants can be described in
percentage terms as in-school (62 per cent), Afrismerican (44 per cent), White (38 per cent),
or Latino (24 per cent) (in that order), and sume@ployed (88 per cent). It is unclear at this
time when results tailored more specifically for RR will become available, though the early
indication is that DOL activities supporting gregpecific training could number anywhere from
100,000 to a million or more in the near future.

3.1.4 Case studies

We were not able to identify any major efforts e tUS government on retraining of
workers who have been displaced because of stallatbanges caused by a shift to a greener
economy. The DOL is making efforts to direct a ffigant portion of its training funding
overall, and of green job-related training in parkar to US automobile workers. The plight of
US automobile workers cannot at present be blamegstructuring to a greener economy. The
problem of US automobile workers was caused by aulae loss of market share by US
automobile companies, poor management and finadei@kions made by the executives of US
automobile companies, and the current worldwidession. The future demand for auto workers
will be affected positively by efforts by US compes to make more fuel-efficient and
alternative-fuel cars, and negatively by greenqgyoéifforts such as the ones we have noted that
provide incentives and subsidies for a shift to enpublic transportation. To the degree that
energy generation shifts to alternative and RE casurand away from fossil fuels, we may
anticipate a need for retraining of workers who emgployed by companies connected to fossil
fuel. The United States does not seem to have nézedjthis as a problem of yet.

11 If one assumes that even $85 million spent supdar000 green jobs, then $500 million originallp@ated under
ARRA would equal 82,300 green jobs.

12The DOL has NOT yet developed statistics thatmilesche direct impact of ARRA on the figures vieleht the
link given, meaning that the current number of Gréebs supported by ARRA funding is unknown.
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In this section, we will present two case studisth of these case studies have the dual
policy purpose of first, preparing employees fogaar jobs that will have a substantial increased
demand over the coming years, and second, movingpipe with employment barriers into
sustainable jobs. The first of the case studied the Pinderhughes Model, which is a program
for several target populations with employmenticifities, developed in Berkeley, California.
The second case study is of YouthBuild, a natigmagram with large funding from the DOL.
The target population for the eponymous programthBuild is disadvantaged youth, typically
high school dropouts and minority youth of color.

Case Study 1: An outline of the Pinderhughes Model

Raquel Pinderhughes, an Urban Studies ProfessBaratFrancisco State University with
extensive environmental consulting experience, fuasled by the City of Berkeley Office of
Energy and Sustainable Development to report on tewnk community development and
green workforce development (Pinderhughes, 2007 pdrticular, she focused on identifying
existing green collar jobs that could be accessiblea target population facing barriers to
employment. Those facing employment barriers inetudeople who did not have a high school
degree, had been out of the labor market for a tong, were formally incarcerated, and/or had
limited labor market skills and experience. Thepmsed programs included short-term 3-
6 month training programs that utilized both tragin the classroom and on-the-job training, but
most importantly, case management follow up, extenadver time to support pathways to
employment and educational and occupational mgbiliable 7 summarizes the structure of the
Pinderhughes Model of green skills development.
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Table 7: Outline of the Pinderhughes Model

Target population

Training

Internship

Case management and
follow up

Pathways to
employment, education,
and occupational
mobility

Employers

Green Business Council

Local government

Community involvement

18-35 year old men and women with barriers to employment. This population includes men and women who do
not have a high school degree, have been out of the labor market for a long time, were formally incarcerated,
and/or have limited labor market skills and experience

This is an approximately 3-6 month training program that utilizes both training in the classroom and on-the-job
training to provide clients with the following direct services: (1) initial assessment; (2) basic literacy skills (math,
English, writing, computer, oral presentation, basic communication skills, etc.); (3) life skills and soft skills
training; (4) financial management skills; (5) OSHA Safety Training Certification; (6) an environmental
educational component; (7) basic vocational skills relevant to green collar workforce opportunities.

The Internship component is designed to place job ready clients in local green collar jobs for a trial period of 2-
6 months. Internship sites and placements will be identified by employers in the Green Business Council who
will meet regularly to identify green collar internships as well as full-time jobs for job ready clients. The
internships allow the employer and the client a trial period during which they can assess fit and capacity
without committing to a full-time permanent position for the client. In the best case scenarios, clients who excel
in their internships will be hired on as full-time workers.

Each client will have access to case management and follow up services during the period in which they work
as interns and for up to 6-12 months after they start their first employment opportunity in a green business.
Case management and follow up services are designed to help both the client and the employer.

Graduates of training programs that prepare people for green collar jobs will have access to multiple pathways
to employment as well as to educational and occupational mobility. These pathways include: (1) ongoing on-
the-job training opportunities in green businesses; (2) information about union apprenticeship programs,
particularly electrical and construction; (3) access to higher education through adult schools, community
colleges, and four year institutions; and (4) ongoing job placement services through employers in the Green
Business Council.

To succeed, the program must have an involved, supportive, and enthusiastic group of green business
employers who regularly communicate with the job training staff preparing program participants to enter the
labor market. These employers will (a) identify growing green economic sectors and opportunities; (b) identify
training standards for specific green-collar jobs; (c) identify placement opportunities; (d) create internship
opportunities for program participants; and (e) hire job ready applicants for entry level green collar jobs when
there are job openings in their firms. They may also refer job ready applicants to firms outside of Berkeley.

To develop and nurture relationships with employers, the Chamber of Commerce should convene a Green
Business Council composed of the owners and managers of local green businesses in the private, nonprofit,
and public sectors that provide workers with green collar jobs.

Government staff working on issues related to economic development, workforce development, and
improvements in environmental quality should provide ongoing support to the green businesses that provide
workers with green collar jobs. This can be accomplished in many ways, including: streamlining permitting
processes for green businesses that provide green collar jobs in the city; utilizing procurement dollars and city
contracts to support local green businesses; creating incentives for working with "first source" hiring policies;
helping green businesses access tax credits; working with regional organizations that support job training
programs.

The program should involve members of Berkeley's low income communities in assisting with recruitment and
retention of program applicants as well as supporting public and private sector initiatives to improve urban
environmental quality and create green collar jobs.

Source: Information collected from Pinderhughes, 2007, p. 7.
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What was distinctive in Pinderhughes’ and similgpr@aches was the integration with
economic development strategies partnered betweeen@usiness Councils and newly-formed
local sustainable development or green developrignplanning offices along with community
organizational supports to sustain program padian. Thus the economic strategies promote a
common focus for a three-sided program that integrpublic, private business, and community
consideration$®

The “Pinderhughes Model” served as the basis fer @akland, California Green Jobs
Corps Program championed by the Ella Baker Centel the Oakland Apollo Alliance.
Pinderhughes provided a guide book for economic @rmdmunity development linked to the
objectives of each and a methodology for greenrlaxbension programs and job placement
(Roach, 2009). It has since been adapted and v&rious stages of implementation in other
urban areas including Cleveland, Philadelphia, Baancisco, and San Mateo, among others.
Pinderhughes has provided a model for communitammgtions to craft green labor extension
programs adapted to the local social, economicpdaydical environment. The program has been
adopted by diverse local community development megdions nationwide. These programs
share an emphasis on training targeted to growpsgidarriers to employment and placement in
jobs that are green increased-demand and greememthaskill entry-level occupations. The
model includes consultation and placement on cdeshders that lead to new and emerging
green job opportunities and increased skill advaner#. Table 8 summarizes Pinderhughes’
message that green collar jobs are community-sgwarkforce opportunities.

13 The full Berkeley Report recommendations are pravide
http://bss.sfsu.edu/raquelrp/documents/v13FullRgmaift

23



Table 8: Green collar jobs are community-serving workforce opportunities

Green business

Types of services providing green collar

Types of entry-level green
collar jobs currently

More advanced green collar

sector jobs . work
available
Energy Energy Retrofits. Heating, Ventilation, Air Customer Service, Evaluation, Energy Partner, Journeyman
Conditioning, Solar Installation, Water Installation, Construction, Solar, Electrician Service
Conservation, and Whole Home Performance Maintenance, and Repair Technician, and Project Manager
Water Water Conservation and Adaptive Grey Water  Installation, Construction, Journeyman and Project Manager

Green Building

Woodworking

Green Space

Food

Transportation

Non-Toxic
Printing

Non-Toxic
Cleaning

Waste Stream
Diversion

Reuse

Construction Demolition and Removal

Custom Architecture, Cabinetry, Furniture, and
Repair
Parks & Open Space Landscaping

Urban Agriculture, Farmers' Markets, Specialty
Foods Production, and Baking

Bicycle Delivery, Bicycle Repair, Bio-Diesel &

Veggie Fuels, and Public Transportation

Commercial Printing Services

Residential & Commercial Cleaning

Materials Recycling and Re-use

Maintenance, and Repair

Construction, Carpentry,
Demolition, Hauling, and
Driving

Assembly, Sanding, Finishing,
Carpentry, and Installation

Planting, Maintenance, and
Tree Cutting & Pruning

Growing, Packaging, Delivery,
Set-up & Tear-down, Selling,
Brewing, Roasting, Packaging,
Baking, Mixing, and Cleaning

Dispatch & Delivery Assembly,
Repair, Fuel Production,
Distribution, Driving,
Maintenance, and Repair

Binding, Post-Press, and
Delivery

Cleaning and Customer Service

Collection, Sorting, Driving,
Loading, Salvaging,
Warehouse, Packaging, and
Composting

General Contractor and Project
Manager

Journeyman and Head Carpenter

Project Manager and Head
Gardener

Production Manager, Market
Manager, Floor Manager, and
Head Baker

Messenger, Owner, Shop
Manager, Production Manager,
and Head Mechanic

Press Op and Pre-Press

Team Leader

Warehouse Manager and Floor &
Department Manager

Source: Pinderhughes, 2007, p. 3.

Pinderhughes’ methodology (Pinderhughes; FloresQRbas been successful at creating a

link between an at risk population encounteringibes to employment with:

1.

the local workforce training system, particlylabut not solely, focused on community

college programs,

trends and entrepreneurial opportunities, and

education in environmental literacy and sustai®@ development, as foundational to systems

. jJob opportunities identified by local busin@ssociations including current hiring needs and

thinking that builds the capacity for community emm@rment to sustain an integrated
program of community and workforce developmént.

14 “The Roots of Success Environmental Literacy cuitim is designed for youth and adults enrolledrizeg job
training programs. It can also be used in othecational settings. The curriculum teaches envirartalditeracy
while enhancing academic literacy and job readisk#ls. It provides extensive and in-depth infotioa about jobs
and careers in the green economy.” (Pinderhugheses; 2010).
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Pinderhughes has increasingly focused on the impoet and development of the
environmental literacy training component desigriedteach environmental literacy while
simultaneously enhancing academic literacy and¢aldiness skills. The curriculum integrates a
multi-disciplinary perspective that includes moduleased in environmental science, land use
planning, public health, and social justice. Thericulum focuses on the economic and
infrastructural sectors of water, waste, transparaand energy as well as locally-focused
industries related to building, food and agricudtur

The Oakland Green Jobs Corps (0GJC)
The first implementation of the “Pinderhughes Model”
Oakland, California

The OGJC, a widely-acclaimed initiative, was thetfimplementation of the Pinderhughes
Model of successful labor extension in green indest The program was developed in Oakland,
California, through a joint initiative between tlila Baker Center and the Apollo Alliance.
Since the program was successfully instituted irkl&@wal, it has been adopted by other
community development organizations in cities agrb& nation. Each adopting city provides
insight into aspects of the model that can be yagiplied, as well as revealing variation required
for flexible implementation into new localities.

The Peralta Community College Network commonly jtes participant training for the
OGJC. In a telephone interview on 21 May 2010, PEmbtree, Dean of Instruction for the
Vocational Technology Division at the Peralta Comityu College, indicated that he expected
that the growth in RE and EE will green traditiobhle collar jobs and become the “greening of
the blue collar workforce”. He claimed that thigdidven by a demand for traditionally-organized
trades to be aware of and understand more comp#taras. As a result, a skill gap is developing
between the skills required of a traditional blefiar tradesperson and a green/blue (turquoise)
worker in the construction trades. Often the tiadal apprenticeship model cannot provide
technicians with all the skills demanded by therenir, more complex labor market. Crabtree
also went on to claim that the chronically unemphtbyare desperate to be passionate about
something and that in addition to hard skills tirggn “employers demand green labor that
understands and [is] passionate about why we a&ngrg theeconomy.” Crabtree emphasized
that passion about greening industry is a key corapbemployers use to evaluate employees

The OGJC has shifted relative priority from tramifor RE to EE at a residential level
through two primary training tracks. The EE ingaltrack, that includes a range of skills
primarily supporting jobs that are carpentry skillgeatherization, HVAC, window repair,
appliance safety/ C{back draft awareness (gas), and awareness ofjihg lousing stock (i.e.
asbestos, lead paint, mold, and toxins). The secmvd training program is the EE/Energy
Auditors sales and customer service track. Gradual#ain the skills and competencies to
demonstrate the “returns on investment” and thdabla financial incentives supporting an EE
upgrade to residential consumers.

The program utilized a grant from various foundadidor EE, RE training programs and
adapted them to create low income, green jobs anagir The Green Jobs Act, passed as part of
the 2007 Energy Bill, set aside $125 million fob jwaining (Pinderhughes; Flores, 2010). One
notable program that has emerged as a successfilt of these funding efforts has been the
OGJC - a joint effort of the Apollo Alliance andl&Baker Center. The OGJC is a job training
and employment pipeline that uses the expandingrldiemand of the RE and EE qualified
workers to propel individuals out of poverty (EBaker Center for Human Rights, 2010). The
program used a strategy for labor force developnbased on the model created by Raquel
Pinderhughes which emerged from a case study si#ucted in Berkeley (ibid.). The Apollo
Alliance described The Green Jobs Corps as bringing
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“...economic, environmental and social equity goafgether in one program by: providing
green employment pathways for people to move froovegy to economic self-

sufficiency; educating young people and other comitgumembers about environmental
issues and the green economy; meeting green-osthakforce demand with the local
workers most in need of good jobs; and connectiraified participants to career training
and advanced education opportunities.” (Apolloatte; Green for All, 2008).

The Green Collar Job Academies (GCJA)
A program that is ambitiously targeting the chronically unemployed
San Mateo, California

The GCJA of San Mateo, California, that began inoBGer 2009 is directly modeled on the
Pinderhughes Model. The program is entirely fundgdhe ARRA channeled through a State
program known as the California Work Opportunitieed Responsibility to Kids (CAL
WORKS). Nearly 80 per cent of the wages paid topitegram’s participants can be traced back
to ARRA funds. The GCJA only admits candidates veualify for the State’s Transitional
Assistance for Needy Families (TANF) program. Tsiisgular admission requirement ensures
that the recovery funds are strictly targeting steucturally- and chronically-unemployed.
Targeting individuals who qualify for TANF requirdbe program to have a dual-pronged
approach to their recipe of labor extension. A®sult, the GCJA teaches both the hard skills
necessary to enter the green collar workforce, ad as the soft skills many low-income
individuals have never been given the opportumtgidvelop.

The total 16-week program consists of nearly 14drdrof hard and soft skills development.
The first eight weeks are dedicated to classroaamnlag with a practical application and an
emphasis on soft skills development, as well ascbasith and verbal communication skills.
During this period, the candidates earn nearly @d0Ohour and participate in long-term career
mapping that aids in the placement of the candidai@ring the second eight weeks of the
program. The second part of the program includg anternship with a green employer. The
candidates are placed by a “green staffing ageriti green employers that match both their
interests and anticipated regional demand. Theeplaat process strives to increase the
likelihood of successful long-term career placenintoupling the consideration for anticipated
regional demands with the individual career mappioge during the first part of the program.

The 16-week, 144 hour curriculum includes the feity components: 55 hours dedicated
to classroom learning of math and literacy put tpractical application; 35 hours of focus on
Raquel Pinderhughe®oots for Successnvironmental literacy training; 6 hours of instiians
in basic financial skills for success; 18 hourghaf training in basic life skills; and a module on
conflict resolution in the workplace. The remainir8) hours is focused on workplace
communication skills including oral, written, arethnological communications training, as well
as resume building and interview techniques. Theorsé part of the program involves an
internship program where hard skills are trainedubh on-the-job experience.

The initial period of the San Mateo program addrdghe training needs of the habitually
unemployed. The GCJA has had 99 total enrollmditsluding the most recent cohort still
engaged in the program, the first three waves stetsiof 71 participants. Of the 71 participants,
nearly 87 per cent (62) completed the first 8 weaksl 75 per cent (53) completed the entire 16
weeks of the program. The majority of the graduditeege so far maintained employment and
launched careers in what are expected to be ragidlying industries. Kay O’Neill, Manager of
the GCJA, noted that “people are often hired ord tskills and fired on soft skills”. She is a
strong advocate for the Pinderhughes Model, spedlifi because she believes it “provides
training in both areas” to ensure long-term pattsvayt of poverty (O’Neill, 2010).
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Richmond Build (Richmond Works)
The right mix of policy, practice, and progress
Richmond, California

Richmond Build is the Green Careers Training Pnogd the Richmond Works Labor
Extension Program that targets low-income individwaith barriers to employment. Richmond
Build began in 2007 and has not had to advertisdttact applicants. From the start, the program
has had a competitive application process and g \aiting list. Only one in ten applicants are
admitted into the program. Richmond Build doesneguire candidates to pass a drug screening
upon entrance to the program, but it does requalean screening to graduate.

The pilot program began with workforce developmémids but has since formed a
coalition with the Richmond public works, housingvdlopment, housing authority, and private
sector investors. The program uses this coalitioleverage successfully a strategy of funding
that it refers to as “Co-investing.”

Richmond Build offers 12 programs in various fieldsluding EPA clean up, lead
certification, hazardous materials training, EBrafitting, PV, solar thermal, and is currently in
the process of implementing a green plumbing prograhe nine-week program can be
considered a pre-apprenticeship program with asfamu “green building”. The PV and solar
thermal installation programs are coupled to arctet&l training program. The practice
installations are done on the homes of qualifiedtilocome residents. This practice is referred to
as the “triple win” and benefits the homeowners, tfainees, and the environment. All specific
trade training programs include the Raquel Pindgea book (2010)Roots for Successs a
curriculum module. Richmond Build has also impleteena youth outreach program known as
the California Youth Energy Retrofitters that hascle@an energy leadership in Science,
Technology, Engineering, and Mathematics (STEMyp$&ecurriculum. The program also offers
a tailored course for English Speakers of Othemguages (ESOL) on the subject of EE.

In its short three-year lifespan, the program hasdpced more than 275 graduates.
Richmond Build has just finished completion of avn&500 sq. ft. training facility and with it
has the capability of producing 250-300 graduatesially. Richmond Build has partnered with
local community colleges that utilize the programstate of the art training facilities for the omsit
portion of their own green training courses. Durihg first year, the program was able to place
90 per cent of graduates with jobs. During the sdcgear of the program, the placement rate
declined as the economy deteriorated, but it wiksabte to place 70-75 per cent of graduates. In
addition, the first year placements likely were tmegpent-up labor demand.

Two very important supporting local policies areplace in Richmond that enhance the
long-term sustainability of Richmond Build. Thesfir and more significant, policy is a local
employment ordinance that has been in place for @veyears. The ordinance requires that local
tradesman are given hiring priority for all progaione by the municipality. Additionally,
through negotiations with local unions, a municipadject coordinator can request the union hall
to dispatch a Richmond Build graduate. Sal Vacaeddr of Employment and Training at
Richmond Works, explained that this “Policy makes wf local union chapters and training
programs” in an effective way. The second city pang offers an additional solar thermal rebate
to homeowners that use a Richmond Build graduaténgiuinstallation. Sal Vaca further
explained the fundamental importance of RichmonddBuemployment impacts in the broader
context of community development by noting thah aonceptual level Richmond Build “truly”
and “essentially” is “a sustainable violence regucstrategy that began at the municipal level.”
(Vaca, 2010).
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Project Neighborhood Environmental Action Team (NEAT)
A passion to help those that society has forgotten
Philadelphia, Pennsylvania

The American Cities Foundation, based in Philadelgiegan in 1992 with a goal to create
best management practices for American cities atamability as well as environmental
responsibility. In 2004, the group began workingsogrant-funded project aimed at the greening
of storm water and other effluents management.riguifiis project, the program encountered a
group of underserved workers and was able to emghalytrain them temporarily. This project
impact initiated a focus that linked a passion tfe environment with the goal of raising the
standard of living for individuals with barriers ¢mnployment. The Foundation-initiated program
started a green workforce training program for disantaged individuals known as Project
NEAT. The program was developed explicitly arouhd Raquel Pinderhughes Model for green
labor extension.

The first cohort has become known as the origiealironmental stewards” and they have
been helpful in recruiting new applicants to theguam. The program also uses local faith-based
organizations to refer individuals to the progrdre program is coordinated with a local branch
of the workforce development initiative known asat€er Link” to refer the unemployed and
chronically unemployed to the program. The progexamined a variety of potential industries
and eventually prioritized weatherization and grdandscaping. The eight-week training
program targets both hard and soft skills. The s#itls are crucial for the structurally-
unemployed to transition to the labor force. Séftisinclude resume writing, communication,
and general information on how to keep a job. Titet fwo weeks concentrate on safety skills
and candidates earn an OSHA (Occupational SafedyHealth Administration) certification.
The remainder of the six weeks combines trainingemvironmental literacy, basic verbal
communication skills, and math skills with an intiydocused education in one of its two key
training areas.

Job placement is supported through case manageanenis directed by a job placement
coordinator. The connection with an employer begimisoon as an individual is placed into the
program and continues throughout. No individuaplisced in the program without first being
placed with an employer. The program has also edeah employment council that creates an
interaction with local green employers who come spelk to classes and inspire candidates.

During the past six years, the program has traapgutoximately 180 adults and 300 youth,
many of whom completed program activity prior te tformal establishment of the current
program structure. In its first official cohort, 2dtered the program and 20 graduated, while 19
graduated out of the second cohort of 20. Followrepports show a 65 per cent long-term
placement rate for employment. Many of the non-@tamembers were successful in finding
employment but are not counted as a program-relpli@cement. Although the program may
have developed these members’ skills and confidégckelping them find employment, they
chose to work in a non-green industry. Project NEeNiphasizes the “triple bottom line” which
consists of:

1. getting individuals to change their behavioaipositive direction;
2. building self esteem; and
3. getting them employed.

Dennis Lee, Director of Project NEAT, stated the program is all about “getting people
to see what they've seen all their lives in a défd light and appreciate it” and claimed that the
environmental literacy taught in the program acchishpd that to an amazing degree (Lee,
2010).
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Conclusions about the Pinderhughes Model

Proponents of the RE and EE industries claim thstagnable investment in human capital
could allow these industries to “lift all boats”dabecome a “pathway out of poverty” for many
Americans (Hassan, 2009; Woehrle, 2008g Apollo Alliance (2008) claims that,

“the green economy is growing rapidly, and a numtifeforward-thinking cities, states,

and organizations are responding by launching itrgiprograms to build green career
ladders to good, family-supporting jobs. But sonfighe people most in need of these
programs are in danger of being left behind. Thpesgrams focus specifically on

providing... a rung within reach of these job se€kers

Paula DiPerna (2004) summarized the movement'sgbyhy, claiming in her articl&he
mean green job machinthat,

“establishing a large-scale job-creation efforthe United States, a “Green WPA”, so to
speak, has been recommended as one answer toshmghastrial woes of the rust belt.
Job creation can be reconciled with environmentatgetion. It would make sense to put
infrastructure investment programs into environrakfibs. Importantly, changes in the
environment demand new skills, and training workeith those skills prepares them to
live in a 21st-century world.”

Pinderhughes (2007) stated in her Berkeley casky s@port that "green collar jobs are blue
collar jobs in green businesses. That is, manuairigobs in businesses whose products and
services directly improve environmental quality.heéSgoes on to describe their importance
emphasizing that,

“Green collar jobs represent an important new aategf workforce opportunities
because they are relatively high quality jobs, wighatively low barriers to entry, in
sectors that are poised for dramatic growth. Thmbioation of these three features means
that cultivating green collar jobs for people witlarriers to employment can be an
effective strategy to provide low-income men andnga with access to good jobs - jobs
that provide workers with meaningful, community\éeg work, living wages, benefits,
and advancement opportunities.”

It is widely acknowledged that the RE and EE sectme already experiencing a labor
shortage of qualified and knowledgeable workerd ®iaderhughes claims can be supplied
through programs like the one she first developed inplemented in Berkeley, California.
Pinderhughes’ Model embodies the spirit of sustdmdevelopment by addressing both poverty
and environmental awareness in a way which prodooss positive externalities for the local
communities. Van Jones, the former President okfsifer All (the policy arm of the OGJC)
explained that green jobs are beneficial to theneoty “because they cannot be easily
outsourced, say, to Asia, if we are going to weathebuildings, they have to be weatherized
here. If you put up solar panels, you can't shipudding to Asia and have them put the solar
panels on and ship it back. These jobs have tabe oh the United States.” (Greenhouse, 2008).

Case Study 2: YouthBuild USA

YouthBuild USA was started when a small group efitgers in 1972 became interested in
revitalizing abandoned buildings in New York. “Theteenagers rehabilitated an East Harlem
building damaged by neglect” explained Dorothy toan, then Director of the Youth Action
Program in East Harlem Block Schools (ETA, 2008bhe first YouthBuild program was
launched in 1978 after these efforts. By 1988, rtbeprofit YouthBuild Coalition was formed,
and in 1990, YouthBuild USA was formed to providational coordination of the different
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independently-run programs spreading across theetli@tates. By this time, 11 US cities had
YouthBuild programs, each funded by a combinatibpublic and private sources.

In 1992, YouthBuild became an official federal piamg under the Department of Housing
and Urban Development (HUD). In 2000, Congress @muated $42.5 million for YouthBuild,
and this budget would grow to $60 million in 206tom 145 programs in the United States in
2001, YouthBuild has today expanded to “273 program45 states, Washington DC, and the
Virgin Islands. 92,000 YouthBuild students haveltb@i®,000 units of affordable, increasingly
green, housing since 1994.” (ibid.).

YouthBuild benefits 6-8,000 young people annuatlg aonstructs or renovates about 1,200
units of affordable and increasingly green housiagh year. Program sizes vary to between 15
to 200 persons or more per program but averaget &ibwo 35 persons. YouthBuild targets
persons aged 16-24 with low-income that have noteggned a GED (General Educational
Development High School Equivalency Test) or higiho®l diploma, that may “have had
experience with foster care, juvenile justice, aaf and homelessness.” (ETA, 2009g).
Demographic information of YouthBuild participantan be seen in Tables 9 and 10. Each
participant engages in 6-24 months of classroomjabdsite experience, developing practical
occupational and workforce skills in an effort fage participants at the base of a career ladder
or on the path to higher education. Participants given classroom training and on-the-job
training in the construction sector, usually orotating basis (one week of class followed by a
week of work). They build affordable, energy-efficst new homes and retrofit or recycle older
ones. Originally linked to the HUD in the early paf this decade, YouthBuild was placed under
the DOL in 2006.

Primary funding is provided at the federal levabotigh the DOL which distributes about
$70 million a year supporting YouthBuild, and ardiéidnal $50 million was granted under the
ARRA in February 2009. These stimulus funds digestipport its burgeoning green activities.
No less than one-third of the current YouthBuildargees have incorporated green building
techniques into their programs (about 90 to 108lxoand the remaining grantees will continue
to adopt greener building standards or seek aatifin (BLS, 2009a, t 3). In total, some 183
Grants went to YouthBuild projects in 2009, worthoat $114 million. Awards to YouthBuild
programs around the country average about $62000M stimulus funds having increased
DOL funding by 70 per cent, and given the currestyvhigh youth unemployment rates, the
number supported is likely to increase proportielyat Additional funds for YouthBuild
programs are also provided through the HUD, Heaftd Human Services, and various state
sources. Private funding sources are also acghiretifferent YouthBuild programs.

Table 9: YouthBuild entrant outcomes, 2009

Per cent
Attendance 79
Completed program 62
Placed in jobs or further education 71
Average wage after program 8.9
Received GED or Diploma (of those needing 36

either)

Source: YouthBuild USA Affiliated Network aggregate data.
Numbers may not add up to 100 per cent due to rounding

According to the BLS, there were 3,760,000 unemgdioyouths aged 16-24 in 2009, and
this group had an unemployment rate of 17.6 pet. cen
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The unemployment rate

There were a total of 17,601,000 employe-24 year olds The unemployment rate f
African American youth can be seen in Figu, while a comparison for overall unemploym
and youth unemployment can be seen in Figure 9théoagd 16-19 was 24. per cent and was
14.7 per cenfor young adults ad 20-24 (BLS, 2009b; Beach et. al., 200. In comparison,
the unemployment rate for persons 25 or older w@ per cent The unemployment rate amo
men aged 1@4 was 20. per cent in 2009, compared with 14& cer for women in the same
age range. Among thesagd 1624, unemployment rates were higher African American and
Latino youths than Whites. In 2009, the unemployment fi@té\frican American men aged 16-
24 was 32.6 per centompared with 18 per cenfor white men in that age ranc

Figure 8: African American aged 16-19 unemployment rates from 1972 to 2009
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Figure 9: Unemployment rate aged 16-24 and 25+ from 1948 to 2009

Source: BLS, 2009a
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YouthBuild's demographic breakdown reveals thatigpants are young (average age is
19), and a high percentage are male, African Ameriadjudicated, and lack a basic high school
education. As Table 10 indicates, however, a higihcgntage of YouthBuild participants
maintain good attendance, more than half completgotograms, and almost three-quarters find
work or other educational opportunities upon progempletion. Approximately 30 per cent of
these participants find employment in the consioacindustry after finishing the program, and
40 per cent choose to continue their education.eMiban half of the young people entering the
program each year complete it, a third also fikeir GED or high school diploma at the same
time.

Table 10: YouthBuild entrant demographics, 2009

Per cent
Male 72
Female 28
African American 46
Latino 23
White 23
Native American 3
Asian American 3
Other 2
Adjudicated 41
Convicted of a felony 14
On public assistance at entrance 23
In public housing at entrance 13
Parents 22
Average age (in years) 19
Without GED/Diploma at entrance 92
Average reading level (grade) at entrance 74

Source: YouthBuild USA Affiliated Network aggregate data.
Numbers may not add up to 100 per cent due to rounding

YouthBuild's methods for providing workforce traigi, education support, and creating
opportunities for disadvantaged young people ireladcore set of essential elements. Young
participants learn basic skills like how to intewi successfully, how to write resumes, search for
jobs and apply. They are taught the value of dreg-fiving and working, and they are mentored
in both the classroom and through on-the-job imtva and training episodes. It is a
combination of soft skill, and hard skill transfaot entirely unlike that mentioned in the
Pinderhughes Model previously. The programs ardgded to promote successful job or
apprenticeship placement, or post-secondary educapilacement. It is an impressive
overlapping of practical human resource, job slalhd educational development with broad
achievements in the United States (ibid.). The meeent attempt is to take advantage of
emerging green building opportunities and incorfmthem into the basic YouthBuild Model.
Each YouthBuild Program is unique, dividing timeoab50/50 between the classroom and the
job site. The comprehensive approach that YoutltBuibvides includes educational components
and training components which expand skill relegaand employment opportunity for young
adults. A summary of the program’s content candes sn Table 11.
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Table 11: YouthBuild program outline

Alternative School Students alternate spending time in the classroom with job site activities
(weekly rotations)

Job Training and Pre-Apprenticeship Supervised training by qualified instructors

Program

Community Service Program Housing for homeless and low income persons

Leadership Development and Civic Active participation in community affairs and election of policy

Engagement committees

Youth Development Program Counseling and Peer Support activities

Long-Term Mini-Community Active appropriation and development of new positive friendships

among participants

Community Development Program Resource development activities within communities in effort to address
unique community issues

Source: Blake, 2007. A full copy is available on: http://www.ybshadesofgreen.org/.

Green Initiative Development

The green training programs pioneered early withiuthBuild and rapidly expanding in
the present, prepare youth for greening occupatioredl three broad categories of Increased
Green Demand, Enhanced Green Skills and New anddimeoccupations. YouthBuild USA
partnered with Casa Verde/American YouthWorks insthky Texas, a leader in green and
energy-efficient building techniques in 1994. Thims the start of a broader attempt by
YouthBuild to integrate green jobs into their bagimgram components. This partnership
included integrating new materials and buildinchtgques into the retrofitting or construction of
homes. By 1998, with the leadership of Chris Caad Richard Halpin's commitment to better
building practices and standards for excellendeyYalthBuild programs began building with
much higher quality and EE in mind. Ongoing devaiept of the green initiative has expanded
to include the integration of thermal or PV solgstems into homes to provide power or heating
applications, both active and passive. The nettresatributes youth prepared for green building
activities, but also ready to support solar PVahation needs.

The Green Initiative that has developed modifiesstrmiction techniques to include greener
site management, greener materials, greener wast@agament, and minimizing community
impact (such as by avoiding exposure to chemicafgeventing soil and mud run-off from site
to neighboring properties). Finished homes areigiidr quality and can consume from 30 to
40 per cent less energy than typical homes asu#t.r€asa Verde of Texas alone has served over
1,000 Corps members, and between 2008 and 2009|ei@a over 20,000 service hours with 65
members, graduating 40, sending 19 to college péamcing 21 in jobs (American YouthWorks,
2010). American YouthWorks today is the primaryagrdraining arm of YouthBuild, and the
organization's own green building capabilities@tpanding rapidly.

Many YouthBuild projects, such as the program irst8a (the second YouthBuild program
launched after the New York pilot in 1990), registieeir building projects according to the
LEED standard, which is administered by the GreanldBig Council. In Boston, home
foundations are constructed with recycled materiafel solar heating and PV electricity are
incorporated into construction. Recycling activdt@so occur during retrofit projects. Materials
are taken out of homes, separated on-site, and takappropriate centers, reducing waste and
total construction costs (YouthBuild USA, 200This is part of building with the product's life
cycle in mind, improving not only the site-speciBavironmental impacts of construction, but
also how the current and future waste streams araged. While constructing 'green homes' can
lead to higher upfront costs (12 per cent or d@,dttention to detail creates returns in the form
of lower monthly energy bills, reduced €@eneration, less toxic clean-up in the future, new
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property taxes for cities, reduced sick days frowrky and increased property values to be
captured in the future.

ARRA grant solicitations highlight the integratiofh green jobs into YouthBuild Programs
occurring from coast to coast. YouthBuild particitegain qualifications for apprenticeships
after completing programs which can place them eorsstruction career ladder. They can earn
certifications in OSHA compliance, construction ibasand theory, finance, materials selection,
solar thermal, solar PV, and wind. Some can put&kD certificates in environmental design in
energy-efficient heating ventilation and air coimtitng (HVAC) systems or an Energy Auditor
certification. This is increasingly important irdapressed construction market, which will likely
retrofit more homes in the near future relativentav construction. Basic YouthBuild training
elements now have green modules added to just alicnitthe different occupations that make
up the construction industry, learning, for examplaout new green materials and how they are
produced, used, and distributed. Many studentsugtadand enter entry-level construction jobs
after completing programs, as maintenance and rregakers, construction laborers, painters,
electricians, insulation workers, etc. But theintazt and experience with the Green Initiative
program puts them on a career track within thergleglding workforce.

American YouthWorks: Casa Verde

Casa Verde builders began in 1994. According to theb site, their main focus is to teach
youth aged 17-24 green building techniques, liberitbm the foundation up. This is because
while YouthBuild engages in some retrofitting aities, Casa Verde Builders focuses on first-
time home buyers. There are currently 22 Buildigtfers, including Home Depot, Goodwiill,
LifeWorks, the Travis County Weatherization Assist@ Program, and Browne Electric. They
are partially funded by YouthBuild. Over 1,000 yloutave moved through the program, and 80
homes have been built since this training progragah (ibid.). During 2008-09, 65 incumbents
put in over 20,000 hours of community service. Yoetceived a GED or a high school diploma,
and about a third either went on to college or waeeed in jobs. Even for a relatively small
cohort, this is a turnout that mirrors YouthBuilgierformance.

The founder, Richard Halpin, chooses to call thengppeople he works with “at promise”
rather than “at risk” youth, and some of his eastperiences trying to educate and develop skills
of Austin, Texas, inmates inspired him to try waikiwith youth before their first brush with the
law. The program is also a combination of educatiith real-world experiences and training for
jobs in the construction industry. Students eastipend for their work as well as a $5,000 award
for the college or trade school of their choicecéwling to an article by Paul Sedan (2000),
about 50 per cent of graduates decide to pursudehigducation, and 10 per cent remain in the
trades. The program builds low cost, LEED-certifiedising.

3.2 New and changing skill needs

3.2.1 New green collar occupations

New and Emerging Green occupations by definitionndd have a historical record of
activity sufficient to project future employmenthd drivers of the rate of employment growth in
these occupations will depend on the rate of gramwtttemand for green goods and services, the
change in costs of the production, and the relatates of technological advance in the
production processes of green products comparedhdo alternatives. Most importantly,
projecting these costs or other constraints bindingenvironmentally un-friendly as well as
directly promoting green products is contingentpafitical and policy forecasting as was made
evident in the early sections of this report. Eggdcgiven the fragility of the global economy,
projecting the staying power of recent policy depehents is far from assured much less the
uncertain but possible prospects of more intenaivé extensive green policies. Projections of
occupational employment of New and Emerging ocdapateach requires an in-depth case
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study approach such as provided in this reporWand Technicians and Wind Installers. The
BLS, ETA and O*NET are in the process of developsygtems for tracking changes in these
occupations, but currently no existing consistemgib for forecasting exists. In fact, this report
has selected one occupation, Energy Auditors,assdly as an Enhanced Skill occupation rather
than as a New and Emerging occupation as clasdfiedtie O*NET GWW study as a New and
Emerging occupation.

This report classifies Energy Auditors as an Enkdn8kill occupation exactly because it
has a historical record to assess. The challerghéoO*Net classification as explained further
below is because the tasks of energy auditing@reased and integrated within other jobs that
although they are expected to be significantlyeéasing in demand, they are not measured as a
distinct occupation. We take this explanation alae an important indication that the
occupations connected to energy auditing are cotifrg significant requirements for enhancing
skills. The New and Emerging occupations, becabsy tare identified by their emerging
character, they are expected to grow more rapliiy tother occupations. However important
this may be strategically for green economic dgwalent, they are occupations starting from
much smaller baseline employment levels and thuls mat generate as much absolute
employment growth in the medium if not long termEathanced Skills occupations. This issue
was also discussed in sections 3.1.1 and 3.1.2ra®fthe discussion of green structural change
and its effects on the labor market, and on thatifieation of new skills. The list of New and
Emerging Green occupations developed by the O*NEICGtudy is provided in Appendix
Table 4.

3.2.2  Greening existing occupations

The web site CareerOneStop.Org (2010) recentlyighdd employment projections from
2008 to 2018 in occupations pertaining to the greesnomy. It identified the green economy
occupations by using those identified in the DODtNet GWW as existing occupations with
Increased Demand, occupations with Enhanced Skilld,New and Emerging occupations. They
explicitly noted that: “Employment projections dasme not available for these New and
Emerging Green occupations... (and further noted ¢ven for) these occupations, wage and
education information is presented for a broadeupation group.” However relying on BLS'’s
Employment Projection Program, national employmgmawth projections were obtained for
Increased Demand and Enhanced Skills occupatiomsyMf the occupations identified by
O*Net are not strictly defined by their role in tgeeen economy and thus their growth cannot be
entirely attributed to a greener economy. Howetlese figures can serve as baseline estimates
to measure the rate of growth in existing occupatithat will experience increased demand
through 2018.

Employment projections were available for 56 of 8% occupations listed as Increased
Demand. The aggregate employment of these existingpations that will experience Increased
Demand as a result of green economic growth totakatly 12,761,500 in 2008. The total
employment is expected to grow by over 6 per cent3,536,100 by 2018. Some extremely
high-growth occupations include Boilermakers afp#® cent, Computer Software and Systems
Software Engineers at 30 per cent, and Environrhenih Health Scientists at 28 per cent. The
full list along with their employment levels andugith rates can be seen in Appendix Table 5.

Employment projections were available for 47 of & occupations listed as Enhanced
Skills occupations. The aggregate employment cfeloecupations expected to require enhanced
skills as a result of green economic growth totatedarly 13,437,600 in 2008. The total
employment is expected to grow by over 8.2 per terit4,547,000 by 2018. Some extremely
high-growth occupations include Environmental Eeginng Technicians at 30 per cent,
Environmental Engineers at 31 per cent, and Trgirind Development Specialists at 23 per
cent. The full list along with their employment &ds and growth rates can be seen in Appendix
Table 6.
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Prior discussion of demand for these occupatioasdgories was also discussed in sections
3.1.1 and 3.1.2 as part of the discussion of geterctural change and its effects on the labor
market, and on the identification of new skills.eTlst of Enhanced Skills Green occupations
developed by the O*NET GCC study is provided in Apgix Table 3.

3.2.3 Identification of skill needs

US Labor Market Information (LMI) is driven by theeeds of national, state, and local
economies to support changing development actvitenerally speaking, targeted studies are
generated to address a need for information retatetianging employment needs. In the United
States, a recent example was the need to assesgrdth prospects and need for an
appropriately-educated workforce in the emerginghhiech sector, especially the Information
Communication Technology industries. A similar imf@tion need is now perceived as required
by the emergence and rapid expansion of greentinelsis

LMI systems develop labor market information, deflabor market areas, and use primary
and secondary sources of information to generagevws of labor market trends that can then
be used to identify education and skill needs. Wrkforce Investment Act (WIA) of 1998
created legislation that created a “framework farnéque national workforce preparation and
employment system designed to meet both the nédetie mation’s businessesdthe needs of
job seekers and those who want to further theiearar” (DOL, 1998). This included adapting
training programs to local needs, improving aceessorkforce information for persons seeking
opportunities, creating a “one-stop” system, neeentives, and new rules for accountability of
public agencies. It also created funding streamadialts, dislocated workers, and youth ages 14-
21 specifically, committing 85 per cent of the furgifor activities directed to local areas, while
the remaining 15 per cent went to state-wide effarhus indicating that workforce opportunities
and responses are intended to occur primarilyeatdbal as opposed to state or national levels.
An overarching goal is “to increase the employmeetention, and earnings of participants...
[improving] the quality of the workforce.” (ETA, 20c).

The US LMI system relies on collaboration acrosgestaind federal agencies, under the
Workforce Investment Council (WIC). This can invehbut is not limited to, the Secretary of
Labor, BLS, and state employment agencies. The @fi€=n Jobs Study Group (GJSG) included
members of the BLS, O*NET, and state employmentnagemembers from California,
Colorado, Connecticut, Florida, New York, Pennsglaaand Washington. The original goal of
the group in March 2009 was to define green jolis idantify measurement methodologies for
green jobs, develop alternative measurement metlaodsto create an action plan. This changed
when the ARRA funded the BLS to conduct a survegreken jobs and industry that can apply
nationally, while individual state-funded LMI pragns were to develop their EE and RE data
and make it more accessible. The scale and scogesef jobs and industry will be determined
in part by these individual state activities, thbuge WIC GJSG relied mainly on surveys from
California, Michigan, Oregon and Washington becahese states were assessed as leading in
the creation of a definition of green jobs and egpent attempts to measure them. “In light of
these efforts, the focus of the Study Group [st]fte identifying lessons learned and sharing
information among states” (WIC GJSG, 2009). A kesuie identified by the redirection of focus
from definitions to looking at information shariragtivities between states was the need for
surveys to have a clear purpose and clear parasnétsecond key insight related to minding the
connection between the survey and future implentientinto occupational estimates, wage data,
and O*NET data. Needs identified from the reviewcliled continued work on green
definitions, a need to accelerate communicationsvéen state and federal agencies, and
improvement of technical assistance. The lattduded:

“...survey planning, response modes, instrument dedigsting and survey instrument,

sampling, follow-up procedures data capture, arithgd estimation, and data analysis and
dissemination. Surveying green jobs, by its verure introduces several issues that are
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different from traditional industry and occupatisurveys, so the lessons from the existing
state LMI surveys are particularly instructive arseéful to future studies.” (ibid., pp. 6-7).

3.2.4 Skills response

Section 3.1.3 presented the policy response andrgnmo initiatives related to training
principally focused on the $500 million allocatedl training in relation to green training
programs. While there are multiple institutionamensions to the training (and retraining)
system in the United States, this report will foousthe critically important community college
system in meeting the shifting demands for greainittg and education. Private training
programs are noted at several points in the casdiest and key green occupations require
bachelor's or advanced degrees. However, the laegesmost immediate increases in skill and
knowledge requirements for the newly-shaped greekfarce will be middle skill jobs in both
EE and RE sectors. Thus, most green jobs will requiore than a high school diploma but less
than a bachelor’s degree.

Community colleges are ideally positioned to targepulations that fit this general
demographic and supply 1-2 year programs that eadeligned around a variety of vocational
needs (Feldbaum; States, 2009). For the needseehdpbs, many community colleges have
integrated an environmental studies or sciencesaas knowledge-building curriculum, along
with courses, for example, specific to the greemnelogies students will specialize in, whether
wind based, solar, or materials for green buildikfforts to expand training and education
opportunities can occur as part of a collaboratoras an incumbent worker training initiative
wherever green employers and colleges are co-ldcaBourses also cater to existing
certifications such as solar installer certificasoadministered by the NABCEP through
certification programs developed as part of coltabon between schools and business
communities, unions, or other organizations thapshthe dominant green industry opportunities
present in different states or localities. Althowgleclining proportion of the workforce, unions
can be important strategic partners since so métlyeogreen jobs created in the United States
will come out of the construction sector generadly part of green building activities.

In addition to providing targeted certification athelgree programs based on local workforce
needs and available green job growth areas, contynaolleges have also responded to the
emerging green industry by integrating sustaingbhiénvironmentally-progressive approaches to
their campus design and resource management. dtigadaterms, this can mean expanded public
commuting lanes to and from the college, constouctf LEED-certified buildings, recycling
activities, and the purchase of renewable energghbrt, community colleges will develop their
reputations for environmentally-responsible leakigrsvith a focus on sustainability. As noted in
Feldbaum and States (2009, p. 27):

“The success of community colleges in the greemeety will be built on strategic regional
partnerships that include industry, the workfonoeestment system, industry associations,
unions, economic development organizations, K-1@cation systems, universities, and
community-based organizations. These partnershipalilew community college leaders to
contribute to the green economic and workforce kdgveent strategy and vision of the
region, leverage and align public and private fagdisources, build on existing
infrastructures and resources, and work with stisieal, and national policymakers and
leaders to create policies that support a sustiEndtw-carbon economy. In doing so,
community colleges will be considered the gateway.”

The limitations on the success of these effortstlier United States would seem to relate
more to a failure to make critical investmentshat tederal level, namely, providing additional
stimulus and support for growing renewable energgl anergy efficiency technologies and
industries. The education and LMI systems are djreasponding to the perceived needs of an
expanding green workforce but the long-term denfandabor can falter if these industries do
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not receive sustained funding. As some of the gijebndemand estimates make clear, US
policies can have a very large impact on the esédhaumber of green jobs.

3.2.5 Case studies on new green occupations

Case study 3: Photovoltaic Installers

The PV industry has been a major focus of the Riafives of policy-makers for over a
decade. In recent years, the growth rates of resalenstallation have increased exponentially
nationwide and even more steeply in those statdsagigressive green-friendly legislation. At a
federal level, the ARRA includes $40 billion alledtfor EE and RE programs. Nearly $40 billion
of the total $500 million is slated for green jolining grants. In order to better understand what
the most equitable and effective strategies to ldevéraining programs and a skilled PV
installation workforce, this case study is orgadierelation to two major themes. First, a trend
line for future growth in the industry must be éditthed so demand can be estimated as well as a
more comprehensive understanding of the composgitidhis employment growth. Secondly, we
must analyze the skill requirements and investmemnivorkforce development necessary to
expand the PV labor supply of tomorrow. This mustdone in a way which is sustainable but
fast enough to meet the rapidly-increasing PV pcodemand. PV Installation is identified as a
New and Emerging occupation according to @reening of the world of wonkeport (Dierdorff
et al., 2009). This is likely the case now not hiseathe occupation has not been increasing in
recent years due to specific and significant dvakeed initiatives and fossil fuel price spikes, but
mostly because of the expected increased expaimstbrs occupation in large part due to recent
shifts in policy. This section identifies occupatsoclosely related to additional PV and other
occupations that are just as likely to be New anekfging occupations in the near future if PV-
installed capacity grows as rapidly as predicted.

The anticipated labor demand growth in the PV Industry

The ASES, in their January 2009 report (Bezdek920€reated three scenarios predicting
the growth of the US RE industry through the ye@8@® The first base model is described in the
report as a “business as usual’ scenario that assuma change in policy or initiatives, the
moderate scenario assumes incremental growth of flederal and state policy and incentives,
and the advanced scenario is described in the treggorpushing the envelope” of what is
realistically feasible. The advanced, moderate, lsake scenarios predicted in the report show
the creation of $560, $212, and $98 billion in mwes from the RE industry as well as the
creation of 7,328,000, 2,846,000, and 1,305,008 jebpectively. The report indicates that in the
PV industry, under the assumption of the advancedagio, nearly 700,000 jobs will be created,
while in the base scenario about 200,000. A siméaort done in November 2008 by the United
Nations Environmental Programme (UNEP et al., 20§8)up projected a slightly smaller
employment number of 180,000 jobs created in thgedrStates by 2025 in the PV industry.
The Solar Energy Industry Association (SEIA) estesahat the PV industry will employ nearly
150,000 by 2020 (Weissman, 2008). It is safe torassthat the UNEP and ASES base scenario
used similar dependant values in the multiple egjom used to predict the trend line for
employment growth in the industry. The slight viol can be explained by the five-year gap in
the time period used in the prediction and if thme pattern of growth in the UNEP model were
extended to 2030 it would predict nearly the saeselt. A slightly more optimistic base model
prediction of 287,000 jobs created by 2030 was quit by the European PV Installation
Association (EPIA) and Greenpeace project (EPIAedBpeace, 2007). PV jobs will help to
rapidly reduce the massive unemployment rates isetne construction industry in the aftermath
of the collapse of the housing bubble. The lab@pluof construction and trade workers already
have a massive investment in human capital andedllire little retraining to meet the demands
for RE workers, specifically in the PV industry.
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Dissecting the PV labor demand

The UNEP report also produced a relatively optimisstimate that of about 50-53 total
jobs are created per MW of installed capacity (UN&ERal., 2008). Similarly, the EIA (2009)
reported 11,245 jobs as of 2008 in the PV indugtocording to the SEIA (2008) repotthe US
Solar Industry Year in Review 2008arly 342 MW of installed capacity was added 00&
with 292 MW tied to the grid. If we use the ElAiesate in conjunction with the SEIA figure, we
get a slightly more pessimistic estimate of abdujobs per MW overall and 38.51 jobs per MW
capacity. These EIA figures, however, do not comsitie broad scope of jobs not specifically
PV-related that are considered in the UNEP reddre scope of which jobs are being analyzed
could account for the discrepancy in the ratioalfsj per MW created. The UNEP report also
goes on to explain that the majority of the jobsated are at the point of installation. A further
decomposition of its estimate reveals ten manufexgy 33 installation, 3-4 wholesaling, 3-4
indirect supply, and 1-2 research jobs createdp&t Additional data in the EIA report (2009)
was used to calculate that only 37 per cent of i8tailed in the United States (both commercial
and residential) is manufactured domesticallys kafe to assume that the UNEP report does not
consider where the jobs are created but simplyttiet are created, thus, we can multiply the
UNEP’s ten jobs per MW in manufacturing by our Ed¢8timate that only 37 per cent is done
domestically and we arrive at an estimate of ald®ujobs per MW. This figure is reasonably
close to the estimate which we obtained throughbeoimg the SEIA report on installed capacity
and the EIA estimate for total PV-related jobs. TH¢EP estimate of 33 jobs per MW or about
(33/53) 62.26 per cent of the total jobs created &/ of installed capacity to be from
installation. This figure can be verified by combi two outside estimates from the BLS and
EIA. The BLS report cites industry insiders asraating the national number of PV installers to
be about 7,000 when this is divided by the EIA'&atdV industry employment estimate of
11,245 (Booz Allen Hamilton Consulting; USGBC, 2D0& get a total of about 62.25 per cent
involved in installation (BLS, 2009d).

A great deal of attention is paid in past PV policitiatives and debates on the issue of
domestic manufacturing. Though the hardware ise@singly being imported from foreign
countries and their manufacturing methods may asmdhe carbon footprint of the devices due
to varying environmental policies, more attenti@eds be paid to the portion of installation jobs
created. According to the EPIA and Greenpeace ¢r@607), “the manufacturing numbers will
continue to decrease over time with greater automatyet the installation jobs created
domestically would be impossible to export. Thaltoatio of jobs per MW will undoubtedly fall
as the yields of PV systems continue to increaseeastechnology is developed. It is not clear
that the ASES, UNEP, and EPIA reports used a adeffi that took account of the rate of
technological change to account for these yieldeiases when they conducted their projections
of the employment growth in PV through 2025 (or @03The ASES deems the effect of
implementing an aggressive strategy, outlined $nTickling Climate Changeeport, to be
“timely, because the broad, aggressive, sustaime@ldpment of EE and RE addresses both
climate change and economic stagnation... The solutoone is the solution for the other”
(Bezdek, 2009). According to a study done by th&RIPEPollin et al., 2008), construction
industry employment has declined from a peek duttireghousing bubble of 8 million in 2006 to
about 5.6 million as of February 2010, creatingiaemployment rate of about 27 per cent. Much
of the analysis of the training of PV installersms to electricians but according to the BLS
(2009d) article irDccupational Outlook Quarter)ythere is a variety of skills required to become
a PV installer and a certified electrician is ondyguired at the point of inversion. The point of
inversion is where direct current (DC) is changedlternating current (AC) so that it can be fed
back into the electrical grid (RESNET, 2010f).
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Table 12: PV occupation profiles

Average annual

PV occupations wage ($) Job level Typical education requirements
PV Construction Foreman 53,500 Senior-Level High School/Associate's Degree
Electrical Design Engineer 65,000 Mid-Level Engineering Bachelor's Degree
Maintenance Technician 44,100 Mid-Level High School/Associate's Degree
Research and Development 41,400 Mid-Level Bachelor's Degree

PV System Installer 40,000 Entry-Level High School/Associate's Degree
PV Systems Designer 42,600 Entry-Level Bachelor's Degree

PV Fabrication Technician 43,800 Entry-Level High School/Associate's Degree
System Integration Engineer 75,100 Mid-Level Engineering Bachelor's Degree

Source: Pernick et al., 2009.

The occupation thus seems more likely to requirskil set not unlike that of HVAC
installers. According to BLS (2008l§)ccupational Employment StatistidsVAC employment
totaled 250,970 in May 2006The Current Poplation (BLS, 2008c), which includes self-
employed workers, estimates that nearly 405,00pIpagere employed in the HVAC industry.

“As the potential for jobs grows in the solar inttys community colleges will increase
enrollment by connecting courses and certificatibostheir existing construction and
engineering programs and promoting careers in tier sndustry to new or returning
students who have worked in construction-relateldi$i.” (Feldbaum; States, 2009).

Occupational profiles for careers in PV installatioan be seen in Table 12. The two
estimates from the BLS seem to indicate that tieesdready a surplus of skilled craft workers
available to be retrained and re-skilled to meet temand for PV installers. Thus policy
initiatives in the wake of the housing bubble’sditghould focus on targeting the available funds
at the unemployed workforce skilled in constructretated occupations, specifically electrical
and HVAC workers. Jobs created in PV installatiom impossible to export, good quality, and
sustainable. The composition of the PV installatiarkforce will be heavily influenced by state
regulation and certification. The manufacturind?df units will, despite the heavy policy debate,
compose little of the overall future labor supply.

Contested licensure standards in Massachusetts and the PV installer workforce

The situation surrounding PV licensure in Massaetissis one of particular interest
because it highlights a few of the critical isspeticy-makers will be faced with as the demand
for solar continues to grow amidst an otherwisergleged construction industry. Recently in
2009, the Massachusetts State Board of ExamineEdectricians held an administrative ruling
reinterpreting longstanding state law regulating fPStallations to require that all solar PV
installations must be done by a licensed Mastertidgan, which includes an apprentice if union
job, or helper if non-union. (State licensure regslia one to one ratio of apprentice of helper per
electrician.) These regulations are up to locatteleal and building inspectors to enforce but as
they are themselves licensed they are expectedftoce the new standard although to a degree
unmeasured across municipalities. It is to be evgpethat skilled trades people are looking to set
higher standards to ensure they get a higher gligobs in a depressed market.

Previously PV system contractors that were not teté@ns opposed any licensure
requirements but have now joined an effort to eMatsachusetts House Bill No. 4180 to create
a separate and more specific PV installer licefbe. supporters argue that licensed electricians
may have little to no experience with the positiani bracketing, sealing, or the process of
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applying for incentives which certified PV instaeare required to learn in states with specific
licensing requirements. The only part of the iratain that arguably must be conducted solely
by a licensed electrician is at the point of ini@mswhere DC is changed to AC. Inversion is
required to push the energy back into the gridthnd necessary on the increasing proportion of
installations known as “grid connected installasibnwvhich have been the primary focus of
policy-makers. However, most licensed electricibage had little experience working with DC
because nearly all electrical installations in theted States deal with AC. Additionally, there is
little information provided to the consumer abdwt process of applying for the rebates available
to them because of the limited amount of PV expartie state.

The solution like the one proposed in House Bill M®80 would only require an electrician
at the point of inversion. The rest of the instaia would require an NABCEP or an
alternatively trained/certified PV expert to insthle actual units and apply for state-funded and
federal incentives. This process is similar to @he which HVAC installers in the state have to
go through when installing units. The InternatioBabtherhood of Electrical Workers (IBEW)
has a strong presence in Massachusetts and hasoppesed to legislation to change the
regulations regarding PV systems in Massachusgltiscnatively, in Vermont IBEW has been
supporting training electricians in PV installatitrough the NABCEP course. Restricting the
installation of PV by only allowing licensed eléctans to conduct all aspects of solar
installation would likely have a positive impact the quality of the jobs created by the industry,
especially given the depressed labor demand idhstruction industry. The alternative policy
under consideration in Massachusetts would impleéraeseparate PV contractor’s license. This
license could require contractors who meet theeporgésites for experience (including eligible
electricians) to take and pass a PV certificatixane (possibly the NABCEP exam). This would
not only allow the installation to be done by lised electricians and other contractors who are
properly trained but also allow for consumers tcabsured that the installation is completed by
qualified knowledgeable individuals. Since it ikelly that the majority of these PV contractors
will be electricians who hold dual licenses, itlviie a matter of strategy as well as policy and
labor market conditions whether the IBEW can effety forestall the passage of a new PV
installer license. Although the incentives are liscp in Massachusetts, there is a lack of experts
who are knowledgeable of them and can sell PVaatnsumer. If Massachusetts were to make
the regulations of PV installers similar to HVACdarequire an electrician only at the point of
inversion, it could accelerate the increases itallesl PV capacity.

The development of a sustainable PV workforce: Certification, licensure, and training

Looking forward, a substantial investment in workfo training of PV installation will be
necessary if the labor supply will expand to mdet growing demand. This presents an
opportunity for existing skilled craft workers suels electricians, line workers, roofers, and
HVAC workers to expand their skill set to includ¥ hstallation. As a result of the housing
bubble, there is a surplus of these contractordadla to meet the industries’ growing demand
for knowledgeable installers in the short run. &atf Jim Dunlop in his report to the National
Joint Apprenticeship and Training Committee (NJATQ)the electrical industry said that “It is
unreasonable to expect that short term traininghowit specific entry qualifications and
prerequisites, can qualify individuals to practizetrade or successfully enter the workforce
installing PV systems” (Dunlop, 2008). In the lang, however, it will be necessary to focus on
training PV installers from the ground up. Certition of installers and accreditation of the
workforce training programs is necessary to prewesituation similar to that of solar thermal,
where the demand became stagnant as a resultt@firfgl consumer confidence (BLS, 2009c).
According to the Solar Energy Society of Canadaig®g 2007):

“One of the reasons why Solar (Thermal) got a malitation is that during the last Solar

boom of the 1970s and early 1980s, too many urfipchinstallers put up solar systems that
never worked properly. While it is important thaglnquality, certified equipment be
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installed, the best equipment may not operatedfitistaller has not been properly trained
and demonstrated that he/she has the necessargisoies.”

According to Dunlop (2008), “Unqualified and untrad installers and substandard and
unsafe installation practices are perhaps the bigtigeats facing consumer acceptance and
market growth of the PV industryln order to reassure this growing concern, a peshig
program between the DOL DOE, and the Departmeridfcation called the Solar Instructor
Training Network (SITN) was launched in October 200Phe DOE has pledged nearly
$27 million to the program, of which about $10 ioitl comes from ARRA funds. The program
was created with the goal of addressing the clitieed for high-quality accessible training in
solar system design, installation, sales, and tigpe SITN has a 5-year timeline and intends to
produce a geographic network of training centersstdar installation across the United States.
Additionally these efforts will ensure that thenee a sufficient number of solar trainers and
installation instructors as well as to dissemirthebest industry training practices (DOE; EPA,
2010).

The NJATC differentiates workforce training intael categories which help compare the
advantages and differences of each.

= Licensing, defined as a credential to legally practice aldrand issued by government
agencies.

= Certification, defined as a voluntary credential awarded byniingi programs or industry
stakeholder groups that recognize competencieswse completion; these certifications do
not permit legal practice of a trade but can beldisecompetitive advantage.

= Degree, usually granted by educational institutions tlesttognize completion of established
curriculum and competencies; but which does nostiire a license to practice.

Certification

Although installation of large-scale PV system®¢th producing greater then 500kwW) had a
larger growth rate than the residential sector 00& nearly 90 per cent of the 19,000
installations completed were for residential usertiication and training is a crucial issue when
it comes to understanding the growth of the PV @&duin the future. The level of licensure
required to install both residential and commerdredtallations varies widely across states,
municipalities, and incentive programs. To gainettdr understanding of the nuances of these
different certification requirements, an analydisame of these procedures is necessary.

Nine states (Arizona, California, Connecticut, klay Hawaii, Nevada, Oregon, Puerto
Rico, and Utah) all have specific solar contradicenses (DSIRE, 2010b). All of which are
included on the list of ten largest cumulative afisd capacity of PV, with the exception of
Puerto Rico and Utah (Sherwood, 2009). As the satdustry continues to grow and
employment continues to rise, it is increasinglpdmant to learn from the regulations of states
which have successfully cultivated the growth of Rgtallation and those which have failed.
California and Florida both have had a specialtytiaztor’s license for a long period of time that
has come to incorporate PV solar as the techndlagydeveloped. California, unlike Florida, has
been able to successfully transform a technologgnfa gadget of the very rich (used to heat
swimming pools) into a thriving RE industry througliccessful policy and incentives. The
differences in the licensure of PV installationtle two states will be carefully compared and
contrasted to gain a better understanding of thetre certification process has played in the
development of the PV industries in California &horida.

The NABCEP certification was created as a voluntague-added program for PV
installers to differentiate themselves from lesalfied installers (Hossain et al., 2009). The
certification requires applicants to be at leastyg@rs of age, meet prerequisites of related
experience and/or education, complete an Applinaiorm documenting requirements, sign a
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code of ethics, pay applicable fees, and passteewrmexam. A recertification test must be taken
every three years and during the period prior tentgication, 18 hours of continuing education
must have been completed. The 18 hours of conftjnetfucation must consist of six hours
related to National Electrical Code, six hourstedato NABCEP task analysis, and six hours of
instruction related to RE (may be unrelated to M anay be non-technical). The program
accepts a wide variety of credentials to fulfil frerequisites for experience which include, but
are not limited to, four years of electrical contimag work, two years of experience installing
PV, as well as a variety of educational degreesndjavinnesota, and Wisconsin, which do not
as yet require PV installers to hold a specialieedtractor license, are requiring the NABCEP
certification of installers applying for state-fledl incentives. California, Delaware, and
Massachusetts recommend the certification and gikeference to installations done by
NABCEP-certified installers when issuing state-faddincentives. In Utah, a NABCEP
certification must be obtained in order to quafiy the State’s solar contractor license (ibid.).
The NJATC outlines some of the challenges facirgg RMMBCEP organization which include:
diminishing pool of qualified candidates, entry hmatwidely varying in qualifications and
prerequisites, validating experience, does notgmtisinclude a skills/performance assessment
component, many roles and responsibilities in Pdustry besides system installers — perhaps
suggesting multilevel certifications. Credentialghavolve to meet changing industry, and trends
toward specialization, and consumer demands (Durd608). According to unofficial figures
from NABCEP, there are nearly 4,000 certified illsta and most scheduled training classes are
full for the next year. The NABCEP certification Bn excellent way for contractors to
differentiate their skills and stay in touch withamging industry trends. Some state incentives
require a NABCEP certification even though the estdbes not require the certification to
complete the installation.

Licensure

The California Contractors State License Board (BSR005) offers several different
classifications which allow for PV installation.eRiously some PV installations could be done
by the C-7 Low Voltage and C-53 Swimming Pool lises in addition to the official C-10
Electrical and C-46 Solar licenses but this is b@og increasingly, if not altogether, prohibited.
The C-10 Electricians license allows for PV instadin, however, it does not ensure that the
individual knows or understands the semantics sthiting this emerging technology (NABCEP,
2010). Additional certifications can be obtainedotigh NABCEP and other similar programs
which help reassure consumers that the installendsvledgeable of the nuances of installing
PV, but it is not required (ibid.). The C-46 offitisolar license allows for the installation of all
aspects of PV but additionally certifies the coctivato also install solar thermal systems. The
requirements for obtaining a C-46 license is foearg of experience working under a licensed
installer, of which a portion can be substituted diytaining a relevant associate’s degree
(1.5 years), unrelated university bachelor's degi2gears), accredited bachelor's degree in
construction technology (3 years), or certificateapprenticeship (3 years). To obtain the C-46
license, these prerequisites must be met befordefitecan be taken. The class “A” General
Engineering Contractor and class “B” General BuiddiContractor licenses also cover PV
installations in CaliforniaThe NABCEP certification is not required of ingta$ to obtain state-
funded incentives but is highly recommended thatliepnts choose contractors with this
certification. Solar installers will file forms faa customer’s incentives directly with the Solar
Clerk of the California Solar Initiative (CSI) offt. Consumers installing a system less then
50 kW will receive an upfront rebate on the systemstimated performance, however, larger
systems will receive the rebates over a periodvef years based on the measured output of the
PV system (CSI, 2010). Contractors from Califorhiave reported that municipalities often
prevent the installation of PV by individuals whosgess a C-10, Class A, and B license but do
not have a C-46 license or NABCEP training, whiodicates that some of the inspectorate
remains unclear of the law (Kalb, 2006).
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The State of Florida has standards similar to tfatCalifornia; both states have an
Independent solar installer’s license. The Statiires that a PV system must be installed by a
state-licensed Master Electrician, Electrical Cactior, or Solar Contractor (FSEC, 2010a).
Additionally, in order to qualify for state-fundéuacentives, the system must be installed by one
of these professionals and certified that it mdabees Florida Solar Energy Center (FSEC)
standards regarding safety and performance priomstallation. The application must be
submitted prior to installation and include a sumymaf the system design, complete three line
electrical schematic, and a parts list of systempmnents. The process can be expedited if the
system design has been certified and stamped tothme&SEC requirements by a professional
engineer before the application for incentivesubrsitted (ibid.). Like California, Florida has
similar prerequisites to obtaining the DivisionQl-contractor license for Solar which include
four years of experience. A portion of this expece can be substituted by a four-year
construction-related degree from an accreditedegell(three years), an associated degree (two
years), or holding another I-B Building Contractand I-C Residential Contractor licenses also
allow for the installation of PV systems in the t8t&FSEC, 2010b). A Contractor’s license will
substitute the entire requirements. Division I-An@e&l Contractor, I-B Building Contractor, and
I-C Residential Contractor licenses also allow tioe installation of PV systems in the State
(ibid.). Having a PV-specific contractor’'s licenassures consumers that they will be hiring a
knowledgeable installer. The PV contractor is tlestimer’'s portal to the state and federal
incentives and should be knowledgeable of how falyapll rebates available. Incentives and
rebates drive the product demand, but this is troky to the extent they are used to sell PV units
and show the affordability of a solar installatidrus, PV contractors must be up to date with
the constant changes in policy relating to RE.

Training

“With governments largely footing the bill — to tlene of hundreds of billions in new
stimulus backed programs — investment in clean-tastman capital is now a leading
strategy to a sustained global economic recovetigdrshort term, and a targeted engine of
growth through the 21st century. One group at treffont is US community colleges,
which are initiating new programs in high-demarelds that include... solar fabrication”
(Pernick et al., 2009).

The federal government has initiated an effort ieate a model for this training process
through the creation of the SITN program.
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Table 13: Solar Instructor Training Network (SITN) area map

Region States PV Training Centers
Northeast Connecticut, Maine, Hudson Valley Community College & Kennebec Valley
Massachusetts, New Community College
Hamphsire, New York, Rhode
Island, & Vermont
Northern Mid-Atlantic ~ Delaware, New Jersey, Pennsylvania State University
Pennsylvania, & West Virginia
Southern Mid-Atlantic  District of Columbia, Maryland, ~ North Carolina State University
North Carolina, South Carolina,
Virginia
Southeast Alabama, Arkansas, Florida, University of Central Florida
Georgia, Kentucky, Mississippi,
Tennessee, Puerto Rico, &
Virgin Islands
Midwest lllinois, Indiana, lowa, Michigan, Midwest Renewable Energy Association

Minnesota, Ohio, & Wisconsin

South-Central Arkansas, Louisiana, Missouri,
New Mexico, Oklahoma, &

Texas

Rocky Mountain Alaska, Arizona, Colorado,
|daho, Kansas, Montana,
Nebraska, New Mexico,
Nevada, North Dakota, Oregon,
South Dakota, Utah,

Washington, & Wyoming

California & Hawaii California & Hawaii

Houston Community College

Salt Lake Community College, Solar Energy
International, & Utah Solar Energy Association

California Community Colleges Board of Governors,
California Energy Commission, California Centers for
Sustainable Energy, & Labor Management
Cooperation Committee

Source: DOE, 2010c EE & RE.

The National Administrator of SITN regularly conemnand coordinates with experts to
improve the instructional practices and trainingirdtallation contractors and other personnel
working in the solar installation industry. Thisogram provides resources to the regions listed in
Table 13 above. Resources are disbursed at theneddevel to selected training providers that
are determined to be well-established solar trginnstitutions offering expert instruction and
top training facilities. Additionally, these regigrentities and training providers are mandated to
collaborate regularly with educators, solar industipresentatives, workforce investment boards,
and state and federal agencies to ensure the peopgculum and allocation of resources (US
Executive Office of President Barack Obama, 2009).

The NJATC has published the only official textbdok PV installation. The technical and
curriculum coordinators for the book were Jim Dyniand Todd Stafford. The NJATC joint
program between IBEW and NECA has been trainingii®tallers for over a decade. Stafford
claims, “The new textbook is the culmination of seeaf experience, and now stands at the center
of our training, together with other specially deyed course materials.” (PR Newswire, 2009).
The text and curriculum developed by the NJATCdamg used by many training courses across
the country such as Photovoltaic Practitioner Geatie Program (PPCP). The PPCP is an online
course primarily aimed at retraining skilled contaas to understand the installation process of
PV systems. The cost of the online course inclutiiegexamination that certifies the completion
of the course is $895 (+$100 test fee) (Springfiékthnical Community College, 2010).
ONTILITY is a similar training course which is basen the NABCEP curriculum but also uses
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Jim Dunlop’s training manual. The cost of the ONIMMY online course is $800 plus an
additional $500 for a comprehensive training labgiBess Wire, 2010T.he FSEC has focused
its training programs on retraining contractorseceicians, utilities, engineers and other
practitioners to install PV. These courses focusymtems knowledge rather than the basic skills
development which would be necessary to train liess&afrom the ground up. The cost of the
course is $1,300, which is about the average foerd®V training courses where the students are
typically veterans of the construction industry eTHSEC course also additionally recommends a
NABCEP certification upon its completion. In the fdwast and similarly in California,
“‘community colleges and technical schools are redpy to the increasing demand for a skilled
workforce by offering RE courses” (US 1 @ongress, 2008yhe NJATC is taking the lead on
retraining the existing skilled workforce in theeelrical industry to meet the increasing demand
for PV installers. Community colleges and tradeosts are being used to provide the training
for the PV industry and are using the curriculurhthe NJATC and NABCEP.

Case Study 4: Wind Technicians

Like all RE sectors, the demand for labor in wim&rgy generation is highly contingent on
the growth of REPS as well as various state anerégolicies. A 2003 analysis entitl@ditting
renewable to workconducted by the University of California Berketutlines the employment
growth in the wind generation industry is directigpendant on RPS (Kammen et al., 2004).
Estimates of labor demand are difficult to crea¢eduse there is some discontinuity between
selected occupations and the specific jobs created.

According to the REPP 2001 (Singh; Fehrs, 2001dystntitled, The work that goes into
renewable energythere are about 48 jobs per 10 MW of installegac#ty of wind energy
generation. Of these 48 jobs, about five were edéthto be related to installation, 12 were
related to operation and maintenance, and abodtodi manufacturing. This study was later
used to create a “Labor Calculator” in 2003 whidastered its estimate slightly to a figure of
about 48 jobs per 10 MW of installed capacity ia &xample used for Nevada. Of these 48 total
jobs, about ten jobs are expected to be relatedptrations and maintenance, seven from
installation, and about 31 from manufacturing omponents (REPP, 2003). In reports done in
2004, the REPP revised this estimate of the nurab&rind operation and maintenance to six
jobs per MW. According to a 2009 study done by Gpeace and the European Wind Energy
Association (EWEA) (Blanco; Kjaer, 2009), about @dgectly wind-related jobs per 10 MW of
installed capacity are created through the useird wnergy generation. Of these 93 jobs, nearly
64 are directly related to manufacturing of compdsgl1l to installation; and 18 to operations
and maintenance. The study also estimates an @ulith8 indirect jobs are created per 10 MW
of installed capacity According to a report donethy National Renewable Energy Laboratory
(Lantz; Tegen, 2009), between 40 and 60 year-lahbg jare created per 10 MW during the
construction phase of a wind project. The sameyséistimates that about three to six long-term
jobs are created during the operation and maintenghase of a wind project.

According to a report by the ASES (Bezdek, 2009)indw energy generation
revenues/budget totaled nearly $3.3 billion witl tmeation of 17,300 industry jobs and 39,600
overall jobs in 2007. The ASES also created thoemarios in this report predicting the growth
of the US RE industry through the year 2030. That fiase model is described in the report as a
“business as usual” scenario that assumes no changelicy or initiatives; the moderate
scenario assumes incremental growth of both fedawdl state policy and incentives; and the
advanced scenario is described in the report ashipg the envelope” of what is realistically
feasible. The advanced, moderate, and base scepagdicted in the report show the creation of
$560, $212, and $98 billion in revenues from the RHustry as well as the creation of
7,328,000, 2,846,000, and 1,305,000 jobs respégtifde report indicates that in the Wind
industry under the assumption of the advanced sicemauld create nearly 1,040,000 jobs;
257,000 in the moderate scenario; and 66,200 ibadke scenario.
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The jobs created by wind energy generation canividedl by the specific tasks toward
which they contribute. The three categories of wiedergy generation jobs include
manufacturing jobs, installation jobs, and operaicand maintenance jobs. The first two
categories constitute existing occupations thatiiregsome additional green-specific training.
Installation is primarily done by large construati@companies with minor additional skill
requirements for the majority of workers. In thégard, wind generation could provide a much
needed expansion of labor demand in the construdtidustry. Wind energy generation, like
many RE industries, has the potential to re-skilll a&e-employ many displaced workers in the
wake of the housing boom. The manufacturing jolesiterd mainly require knowledge similar to
that of automobile assembly. In fact, even the ihgd used to create electricity are not
mechanically much different than an automobile gnaission. Growth in wind energy could also
help contract the unemployment seen as a resutteofecession’s effect on the manufacturing
base in the Midwest.

Table 14: Wage profile of Wind Technicians

Median wages (2008) $16.46 hourly, $34,240 annual
Employment (2008) 170,000 employees

Projected growth (2008-2018) Average (7 to 13%)

Projected need (2008-2018) 41,800 additional employees

Source: EDF; MISI, 2008.

The jobs related to the operation and maintenafiosimd energy generation require a
hodgepodge of skills that classify them as New &maerging occupations. The occupation
which primarily composes the employment in the afien and maintenance of wind energy
generation has been classified as a Wind Technidiavery comprehensive green jobs guide
book prepared by the State of California, publisied008 describes three types of Wind
Technician jobs that involve increasing educatipay, and responsibilities (EDF; Ella Baker
Center for Human Rights, 2008). A profile of a tgdiWind Technician can be seen in Table 14.
An entry level position pays $14-15 per hour arglines only a high school degree, or GED, the
second tier pays slightly more and suggests tratlead or apprentice training, although no
degree is required, and the top level pays $22-86 hwur and requires trade school or
apprenticeship and highly recommends college ceurs¢éechnical areas such as Iron or Metal
Shop, Mechanical or Electrical Engineering, or R&dg&s.

As we see above, using Government figures from @*Meve take the estimates out to
2018, the growth of jobs rises to about 41,800s Hsitimate probably is an overestimate because
it likely includes some jobs in addition to Wind chmicians. The category they use is
Installation, Maintenance, and Repair Workers,@thers.The O*Net summary report for Wind
Technicians(O*Net OnLine, 2010c) produced the following infamtion on the wages and
employment of Installation, Maintenance, and Repéarkers, All Others. Also included are the
results of a survey of 25-44 year olds workingrestdllation, Maintenance, and Repair Workers,
All Others, on the education levels they currepihgsess. This survey acts as a proxy for many
of the educational requirements of the wind tedanioccupation. Nearly 61 per cent have a
high school degree or less, 30 per cent have soltege, and 9 per cent have a college degree or
higher.

The Advanced Technology Environmental and Energynt€&e (ATEEC), a national
organization funded in part by the National ScieRoendation (NSF), and founded to promote
green energy education, catalogs educational pregren RE at two-year colleges. They
currently list 23-24 such programs in the Unitedt&. The DOE gives a list of wind technician,
as well as somewhat more general technician educairograms that include about 50
programs. The majority of these programs are houlsecbommunity colleges and four-year
colleges and universities but there are progranwvigeed by industry collaboratives, and
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technical schools. See, for example, several opthgrams in California listed on the DOE web
page (DOE, 2010d). A well-known example of a comityurcollege program for wind
technicians is located at lowa Lakes Community €l It is the oldest such program in the
United States, started in 2004, and its enrollmenbw at 105.

Table 15: Occupational profile of Wind Technicians

Typical tasks

Inspect or repair fiberglass turbine blades.

Troubleshoot or repair mechanical hydraulic or electrical malfunctions related to variable pitch systems variable speed
control systems converter systems or related components.

Climb wind turbine towers to inspect maintain or repair equipment.
Diagnose problems involving wind turbine generators or control systems.

Perform routine maintenance on wind turbine equipment underground transmission systems wind fields substations or fiber
optic sensing and control systems.

Start or restart wind turbine generator systems to ensure proper operations.

Test electrical components of wind systems with devices such as voltage testers multimeters oscilloscopes infrared testers
and fiber optic equipment.

Test structures controls or mechanical hydraulic or electrical systems according to test plans and in coordination with
engineers.

Assist in assembly of individual wind generators or construction of wind farms.

Collect turbine data for testing or research and analysis.

Maintain tool and spare parts inventories required for repair installation or replacement services.
Operate manufacturing equipment to fabricate wind turbines.

Train end-users distributors installers or other technicians in wind commissioning testing or other technical procedures.

Source: EDF; MISI, 2008.

3.2.6 Case studies on greening existing occupations

Case Study 5: Energy Auditors

Historical background

Energy Auditors identify opportunities for increds&E in buildings in residential,
commercial, and industrial settings. Energy Auditoan fit into many different education and
wage categories as well. Despite having been ampation appearing in the 1970s, accompanied
by predictions of dramatic occupational growthdaling the energy crises of the decade, it is an
occupational category poorly accounted for in thailable data. While it is difficult to assess or
project the number of Energy Auditors active in thated States, it is clear that green building,
the broad activity requiring Energy Auditors, islaage and rapidly expanding sector of the
economy.

The EPA traces the practice of green building bézkthe emergent environmental
movements of the 1960s and 70s. In response tertbegy crises of the 1970s, the National
Energy Conservation Policy Act of 1978 established:

1. the Residential Conservation Service (RCS)iregularge electric and natural gas utilities to
provide residential energy audits to their cust@anand
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2. created the Institutional Conservation Programatching grant program funding energy
audits and energy saving retrofits in nonprofititasional buildings (e.g. colleges, schools,
and hospitals).

By the end of the RCS program in 1989, 11 per oéttie eligible population of 74 million
customers had participated in the program. This @&athird of the maximum expected
participation rate. However, while its performangas seen as attaining some successes, the
RCS had a poorly-designed incentive structure addndt effectively monitor the extent to
which recommendations were implemented or the é&xtéractual as compared to projected
energy savings. The RCS experience was a learnipgrience about the “key barriers and
implementation problems confronted by federal paotgg aimed at reducing energy use in
buildings” and thus was a platform that influenseidbsequent program designs including those
currently active under the ARRA as well as statd kcal programs. Yet at the time the RCS
was created, “the Edison Electric Institute estedahat accomplishing the program’s ambitious
goals would require 320,000 auditors...” While tbsimate was too rapid an increase for a new
occupation to be attainable and an upper boundnatdi as well, no estimates of the actual
number of Energy Auditors actually employed areilaise (US 102 Congress, 1992, pp. 90,
111-119). For reasons discussed at greater lengtbwb Energy Auditor is still not an
occupational category or an economic activity tetlas a component of work across a set of
occupations, even though it has existed as a &gntfif not defining occupational role for a
large number of workers for over 30 years.

The EPA (2010b) notes several milestones in thetyi®f green building practices. One is
the American Institute of Architects' creation of@nmittee on the environment in 1989. Other
important milestones were the launch of the enstgy program in 1992, the emergence of the
first local green building program in Austin, Texas1992 (for details, see 3.1.4, the case study
2 on YouthBuild), and the creation of the LEED Hing standard in 1998. One aspect of these
changes is the reemergence of the Energy Auditanagnportant occupation in the United
States that will continue to support not just neweg building projects but the ongoing retrofit
of older homes in the United States. Given that rtfeglian year for construction of existing
homes in the United States is 1973, ample oppdytemists for the expansion of energy auditing
activitieli supported in part by funding provisiamsder the ARRA (US Census Bureau, 2007,
t1A.1).

Recent policy initiatives from the federal to tloedl level promise an even more aggressive
promotion of EE and the prospect of acceleratingatel for Energy Auditors. In May 2010, the
US House of Representatives authorized $6 billiosupport of the Home Star Energy Retrofit
Act of 2010 (commonly referred to as “Cash for Gats”). The Bill would fund rebates of as
much as 50 per cent, up to $3,000, for energy-gesiforts such as insulation improvements and
the replacement of windows, doors, heating andingalystems. The installations will have to be
completed by qualified contractors, increasing tlnand for energy audits. The Bill also
includes rebates up to $8,000 for those who conthachprehensive energy audits” and reduce
their home's total energy consumption by at le@gté cent. The appropriation of the funds for
this program requires approval by the US Senatelwvias not approving any energy legislation
prior to the midterm 2010 elections in NovemberthAugh a popular Bill with broad support
across a wide spectrum of interests that appedirsvini final approval, its consideration in the
Senate was caught up in at least a temporary ionger deadlock over the so-called “spill bills”
where the focus of controversy was raising theilltgbdimits for off-shore oil “spills” after the
eruption of the BP spill/oil well leak in April 201(Yousuf, 2010; Davenport, 2010; Neal, 2010;
Mijn Cha; Dafoe, 2009).

New York City Council provided one important exammlf aggressive local EE program
implementation when it introduced the “Greener, @ee Buildings Plan” in 2009. This Plan

15 See section 3.1.4 on YouthBuild for additional infiation.
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consisted of four pieces of legislation that regu{residential, industrial or commercial)
buildings over 50,000 square feet to benchmark theergy and water use, undergo periodic
energy audits, and implement retrofit measuresdhatbe paid back within five years. The first
required step toward efficiency is conducting arrgy audit to see what measures can be done
and what needs to be replaced to make the homesordss more energy efficient. These policy
changes were expected to create over 2,000 newrjadrzergy auditing as well as thousands of
temporary construction jobs over ten years (Mijra(Dafoe, 2009).

Others employed are the experts to train the prograyreen collar’ workforce to use these
new tools and to become skilled Energy Auditor/ewprs. (ibid.)"° Energy Auditors are second
only to Installers in their calculations of employmh impact, where Installers represent about
70 per cent and Auditors about 17 per cent (abf@)tdf direct jobs created from Weatherization
Assistance Programs (WAP). This study asserts theed® of Economic Analysis (BEA)
estimate of the compensation for installers is esttmated at $19 per hour compared to a more
appropriate $11 per hour and therefore estimatesportionately greater number of installer
jobs from WAP funding. The annual compensation rofEmergy Auditor was $63,000, almost
twice the level of Installer compensation. Thisae@lso advocated for:

“A plan for a staged expansion of training resosrte get thousands of highly trained
auditors ready to supervise even more technicianbey acquire the essential skills (that)
would be developed while the initial conventionalestments are well underway.” (EOS,
2010).

The additional investment in WAP is projected tad at2,860 direct jobs for Energy
Auditors.

Occupational classification and Energy Auditors

Unfortunately, no source exists that both authtivitédy describes the EE and green building
sectors and identifies current and increased ratidamand for Energy Auditors. An analytic
deficit exists due to the difficulty of separatimgergy auditing activities as part of work
responsibilities in a number of diverse occupationgdifferent industries and a data deficit exists
due to the consequent difficulty in tracking theeex of increase in these activities across
occupations. Despite this analytic and data gapevéew of available sources supports an
estimate and projection of the number of Energyitawsl in full-time equivalent jobs (FTE) that
may be needed to satisfy current and future ecandmeinds. Energy Service Companies
(ESCOs) and the construction sector, where mosggraditing activities will take place, will
represent 1.34 to almost 5.4 million of those j¢id.). In 2007, the EE sector of the US
economy generated 53,000 jobs in ESCOs.

The Standard Occupational Classification (SOC)dyofommittee reviewed requests for
revisions to SOC codes recently in order to asasther or not they can be considered “new”
green occupations. This has led to the creationesé SOC codes for Wind Turbine Service
Technicians (49-9081) and Solar PV Installers (4I13. It is instructive to examine the issues
involved in locating Energy Auditors within curremtcupational classification systems in some
detail. Particularly, since it is likely there amany more workers involved in energy auditing
than in either of the former two occupations bet skandards for evaluating worker activities that
merit identification as a separate occupation doatlow a direct assessment of the number of
workers involved in energy auditing. Thus, distinccupational codes for Energy Auditors or

16 The funding for WAP activities was approximatel§0®,000 in 2007 and 2008, and approximately $iohiin
2009 before the Recovery Act was signed.
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the equivalent do not exist, because the tasksieeid by Energy Auditors were not sufficiently
unique compared to several existing occupationghich it could be compared (BLS, 2009¢).

Dixie Sommers (2010), Assistant Commissioner for c@pational Statistics and
Employment Projections and Co-Chair of the WIC GJSts provided examples and
explanation of the Bureau's current grasp of th€ $@des and the activities of Energy Auditors.
Based on this, we generated employment figurepaojdctions from BLS data as seen above. A
“Home Energy Auditor”, for example, might draw ohet same basic “skills, duty, and
knowledge” as the three existing SOC job titles:ildng Inspectors, Farm and Home
Management Advisors, and Cost Estimators. Moreilddtanformation about the skills, tasks,
and activities for Energy Auditors has been gereraly O*Net, provided in Table 16 below that
compares Cost Estimators and Energy Auditors. HeweD*Net in certain contexts compares
energy auditors to the SOC code for “Installatiglaintenance, and Repair workers, All Other”,
which requires an Associate’s degree and earnsdiamennual income of about $35,000. In
other contexts O*Net includes Energy Auditor in dfuess Operations Specialists, All Other”
with four other occupations, all of which requirebachelor's degree or higher, all earning
approximately $60,000 annually. Finally, while tH8& Census does not have a formal category
for Energy Auditors, it does classify “Energy Auditlvisors” under SOC 25-9021, or Farm and
Home Management Advisors.

17 In some cases, when an SOC code was not creatad farcupation, a “direct match” title was usetirt a green
job to its appropriate SOC code. This means thaievehEOC code may encapsulate a described “gre&rthald
green job itself will not be treated as unique.
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Table 16: O*Net Energy Auditor and Cost Estimator task descriptions

Cost Estimator

Energy Auditor

Consult with clients, vendors, personnel in other
departments or construction foremen to discuss and
formulate estimates and resolve issues.

Analyze blueprints and other documentation to prepare
time, cost, materials, and labor estimates.

Prepare estimates for use in selecting vendors or
subcontractors.

Confer with engineers, architects, owners, contractors
and subcontractors on changes and adjustments to cost
estimates.

Prepare estimates used by management for purposes
such as planning, organizing, and scheduling work.

Prepare cost and expenditure statements and other
necessary documentation at regular intervals for the
duration of the project.

Assess cost effectiveness of products, projects or
services, tracking actual costs relative to bids as the
project develops.

Set up cost monitoring and reporting systems and
procedures.

Conduct special studies to develop and establish
standard hour and related cost data or to effect cost
reduction.

Review material and labor requirements to decide
whether it is more cost-effective to produce or purchase
components.

Identify and prioritize energy saving measures.

Prepare audit reports containing energy analysis results and
recommendations for energy cost savings.

Collect and analyze field data related to energy usage.

Inspect or evaluate building envelopes, mechanical systems,
electrical systems, or process systems to determine the energy
consumption of each system.

Perform tests such as blower-door tests to locate air leaks.

Educate customers on energy efficiency or answer questions
on topics such as the costs of running household appliances
and the selection of energy efficient appliances.

Calculate potential for energy savings.

Prepare job specification sheets for home energy
improvements such as attic insulation, window retrofits, and
heating system upgrades.

Recommend energy efficient technologies or alternate energy
sources.

Quantify energy consumption to establish baselines for energy
use and need.

Source: O*Net Online, 2010a; b.

The State of California (EDD, 2010b) made its owoammendations to the BLS for SOC

code revisions for green jobs in 2010, The Calitf@reen Industry index, while not successful
in leading to a new SOC code for Home Energy Audjtalso grouped them with Building
Inspectors, Farm and Home Management Advisors, @Gost Estimators for two important
reasons. Each occupation:

1. shares similar skills, and
2. does not require an engineering background.

Table 16 above outlines the typical tasks of arrggn@uditor and Cost Estimator.

The Booz Allen Hamilton ConsultinGreen jobs studin 2009 does not attempt to define or
isolate a proportion of Energy Auditors, but dodsnitify cost estimators in residential and non-
residential construction sectors as comprising 2a6dl 1.93 per cent of the employment in those
sectors, respectively. Non-residential construcéomployment for that sector for cost estimators
is thus 60,813 for the period of 2000-08 and 19588 the period 2009-2013 (projected). This
represents a 327 per cent increase in the lattdsodoeompared to the former. Residential
construction employment for cost estimators ingagod 2000-2008 was 2,760 and 8,906 for the
period 2009-2013, also an increase of over 30@@et. This study uses a definition of the green
building sector drawn from McGraw-Hill, which indas both a green building standard that
attains the LEED standard or a less demanding atdndf completion of a number of

52



incremental activities enhancing the efficiencyaobuilding. A job is again an FTE, so these
numbers reflect recurring or continued employmehtirmlividuals (Booz Allen Hamilton
Consulting; USGBC, 2009).

Table 17: Occupations compared to Energy Auditors

Employment Employment change

(in thousands) (Per cent)
Occupations SOC Code 2008 2018 2008 2018 Education or training
Cost Estimators 13-1051 217.8 272.9 55.2 25.3 Bachelor's degree
Farm and Home Management 25-9021 13.1 13.2 0.2 1.2 Bachelor's degree
Advisors
Construction and Building 47-4011 106.4 124.2 17.9 16.8  Work experience in a related
Inspectors occupation
Environmental Engineering 17-3025 212 27.5 6.4 30.1  Associate degree
Technicians

Source: BLS, 2010e, t 1.2.

Table 17 includes the occupational categories iiletitabove as classifications common
for the inclusion or comparison to jobs titles afefgy Auditor. The table summarizes current
and project employment in 2018 as well as the commducational requirements. Based on
studies and data sources noted above, we beli@teltére are approximately 80,000 Energy
Auditors in the United States, or to put it anotivaly, persons involved in green jobs that include
a significant proportion of their activities conding energy audits.

As indicated above, the pay range, skill and edoicakequirements, and context for work
can vary among energy auditing whether it occurs iresidential, commercial, or industrial
context, and whether it is related to retrofittiagtivities or building design. Certifications and
standards are a key driving factor and provide somthe career track potential for Energy
Auditors. Although a decomposition of all the varieccupations engaged in energy auditing is
not possible, the next section provides an overnwékey considerations in such an assessment
and the primary credentials sought by Energy Auslito

Certification, training, education

Certification as an Energy Auditor requires, to ayng extent, meeting both emerging
national workforce standards and training and s#isfying the building codes and standards set
by local regulations that vary widely across theitéth States. The scope of work and skills
involved in an energy audit vary depending on ddmg’'s size and the complexities of its
systems. However, almost all city-, state- andityfilased energy conservation incentive
programs require energy auditing for new or retrodiildings. Almost all such programs require
that an individual or company providing the auditta professional certification from either the
Residential Energy Services Network (RESNET) or Bu#lding Performance Institute (BPI).
This section describes the differences in theipeetve histories and certification standards and
the steps toward collaboration in training andifieation in light of the prospective Home Star
federal legislation, a possible step toward greatervergence in creating national standards.

The BPI, a national nonprofit organization foundedNew York in 1993, develops
standards, provides professional certificationg] arcompany-level accreditation for the home
energy retrofit sector. From its inception, BPI veasindependent third party that aimed to verify
worker skills in weatherization and the buildingudes, and currently offers an “integrated
certification, accreditation, and quality assurarmmegram” that works with local training
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affiliates around the country to certify buildingrnfiormance technicians. In 1995, the National
Association of State Energy Officials and EnergytddaHomes of America founded the
nonprofit RESNET to develop a national market fome energy rating systems (HERS) and
energy efficient mortgages. RESNET was establisheda nonprofit in California in 2002.
RESNET has provided the only national source ofifation Oversight by third party raters,
inspectors that enforce quality control of instédla and completion, for the EPA and DOE
coordinated Energy Star program for new homes.i8Be preferred certification of contractors
including Energy Auditors for the Home Improvemarith Energy Star program for retrofitting
existing homes (BPI, 2010f).

BPI and RESNET both teach the same principles dfling science, energy loss and heat
flow in a building. Both review standard practides Energy Auditors and home performance
contractors. Both also test candidates on the Lifgeedlower door, a pressurization testing tool
that locates and measures air leakages since alingeis a primary source of energy
conservation. Both organizations also pre-apprawe qualify third party training organizations
to administer their training and examinations. Theajor differences reflect the priorities that
stem from their origins and the regional advantagesheir respective market orientation.
Historically, RESNET training has not included Camtion Safety Testing while emphasizing
duct testing, and BPI Building Analyst training lindes the former but not the latter. BPI focused
on the energy audit process, the blower door amabastion safety testing. This makes sense
because RESNET is based out of San Diego, whidh fise Southwest where the rate of new
building was generally higher and homes were midiedyl to have a forced air duct system for
air conditioning. BPI is based out of New York, aaling climate more likely to have a
combustion appliance. Finally, BPI requires a cdatdi to pass one proctored field audit, while
RESNET requires the completion of five proctoredieu prior to field experience. Until
recently, BPl had more levels and specialties ofif@ation, while RESNET focused on the
HERS rater. In summary: “The general rule of thumthat RESNET focuses on new and newer
homes, while BPI focuses on older and existing of@PI, 2010e)

RESNET created the HERS, an index that is used dasare and assess a home’s EE
performance. EPA has set standards so that whenifaadother national organization is
sufficiently established to provide Verification @gight it be required to “have at least the same
level of accreditation, certification, and qualagsurance as RESNET.” The EPA does not have
the resources to oversee a proliferation of redigeafication Oversight Organizations. Instead,
the EPA has developed a Builder Option Package evadouilder working with a HERS rater
uses a set of geographically-appropriate and ofirapecific construction specifications
developed by EPA (2008a). The RESNET standard t®ped as the Mortgage Industry
National HERS Standard. Home energy performancesasgnts are provided at several levels -
each requiring a different level of certificatiobhe first level of assessment may be performed
by a certified Home Energy Survey Professional.

The RESNET Home Energy Survey assesses “both therajeenergy performance of the
home and the level of the commitment to actionfengart of the homeowner. The survey may
include data collected and reported on-line by hlbeneowner or by a home energy survey
professional for the purpose of further analysid ganeral identification of home performance
problems. The intent of the energy survey is temrdfomeowners to the next level if it is
determined that the home needs further analysi tle homeowner is motivated to invest in
improvements.” The additional services relatedriergy auditing provided at increasing levels
of completeness are a Diagnostic Home Energy Suwieigh entails the use of building
performance-testing equipment (e.g. blower dooct taster, flow hood, infrared camera, £O
monitor) to measure, assess and document speeifformance characteristics of the building
system. The most complete is the Comprehensivegineudit which encompasses the above
activities as well as an evaluation, diagnosis praposed treatment of an existing home. In
addition to certification as a HERS rater, a qisdifauditor must also be certified by BPI as a
Building Analyst, a certification described furtheelow. The Comprehensive Audit evaluation
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may require further “measurement and performanstintg combustion appliance testing, and a
computerized simulation analysis of the home's ggn@erformance and a calculation of the
energy and environmental savings from improving ¢hergy performance of the home. The
performance analysis shall determine the scopeodf or the home.” (RESNET, 2010¢; f)

Becoming a certified rater traditionally requiredmpleting training administered by a
RESNET-certified training organization. Numerougjuieements are engendered by these
requirements, including education related to bnodgli building planning, energy systems,
calculations, understanding of financial incentsystems, etc. Incumbents must also complete
two ratings including use of approved software he fpresence of trainers. There is also a
RESNET National Rater Test and a RESNET NationéihBanspector Test. Both are on-line 50
guestion multiple-choice tests that must be corepletith a 90 or higher for certification or re-
certification (RESNET, 2010Db).

In 2009, RESNET created an accredited “Green Ratertification, which providesome
prerequisite training for conforming to the LEEDilding standard administered through the
USGBC andall certification necessary for the National Assooiatof Home Builders (NAHB)
green building programs. This has been achievedugfir a successful partnership with the
USGBC and the NAHB (RESNET, 2010a). At this timeftraining providers for the new
RESNET Green Rater certification operate in thetéthiStates. Each of the training providers
already is accredited through 2010 to administertiner RESNET certifications mentioned.

There are currently 51 accredited HERS rater tngimroviders in the RESNET database
which are located in 25 states, but a large mgjaunié in southern states. Training opportunities
are limited to four in the Northeast, while Texdfers nine training centers, followed by five in
North Carolina (RESNET, 2010c). There are over @,AtEmbers in RESNET today, and the
organization’s support and alliance building to @ule multiple building standards will be a
factor in the increasing demand for certified parsd providing energy auditing services.

As of August 2010, the BPI had accredited 306 dmgdions to train and certify Building
Performance Analysts. They were present in alldixtstates, however, most of the affiliated
organizations were concentrated on the East Cpadicularly in New York and New Jersey
(BPI, 2010c). BPI has developed background courgtemals on basic Home Energy Auditor
knowledge and skills, and the Home Energy Auditan8ard, which includes competence in
providing a cost-benefit analysis (using DOE or BPproved software), as well as best practice
installation procedures and recommendations foaidEhealth and safety measures. In addition,
BPI has established training materials, procesand, standards for additional certifications
including: (Building) Envelope Professional, Mukamily Building Analyst Professional,
Energy Efficient Multi-Family Building Operations p8cialist, Manufactured Housing
professional, Heating and Air Conditioning and Heaimp Professional (BPI, 2010a;b;d).

It is important to repeat that standards set by MEBand BPI are subordinate to whatever
state or local codes might require as a more sningractice or code. In all other cases, these
organizations are providing services that are nation scope. Further, they are beginning to
provide a one-stop training standard for Energyifausd seeking to provide compliance with any
number of the green building standards currentlgractice.

Career paths and national standards

Most Energy Auditors are employed by private casttves that specialize in energy audits.
Auditors also work as part of EE firms specializingnstalling EE measures that provide audits
as a first step. Analysis jobs are not entry le¥iergy Auditors need some background in
building science to assess the energy consumptiothe building. Some small retrofit
contractors have successfully trained small honditens from retrofit crew members (Neal,
2010). Thus, home energy audits may also be peefry individuals or companies that are
self-described as Home Performance ContractorsdiBgiAnalysts, Energy Inspectors or Home
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Energy Raters. All of these titles can describdified personnel who competently perform an
audit.

Many “... auditors gravitate to offering contracting remodeling services as well. The
most successful auditors usually form referral mghips with contractors (windows,

insulation, air sealing, etc) and earn a refemal for work performed. Additionally, many

contracting businesses will market themselves asmiéHBerformance Contractors rather
than Energy Auditors since auditing may be just ohthe services they offer, and many
Home Performance Contractors prefer to make theawgments suggested by the audit
themselves.” (Ever Blue Training Institute, 2010).

Auditor training can be good preparation for a leiglkevel engineering career. Engineering
degrees are more common among Energy Auditors ngrks consultants or in large firms that
perform audits and retrofits for multifamily residil, commercial, and municipal buildings, and
commission and retro commission building systems.

BPI has a greater range of current certificationgpgms and an ongoing process for
extending the range of professional certificatiolms.December 2007, RESNET created two
additional certifications intended to create canesths in the rating field, formally recognizing
differences in raters' experience, and facilitatolgnt's and sponsoring program’s ease in
identification of raters by their extent of exp&de and level of certification. At the entry level,
RESNET established the Rater Field Inspector getibn for individuals entering the rating
field or for those currently assisting raters ia fleld. At the high end, the Senior Certified Rate
was created to recognize certified raters who lleveonstrated increased knowledge to interpret
the findings of a rating and make recommendatianhame improvements. This certification
was the first category of advanced rater certificain the rating industry (RESNET, 2007).

BPI and RESNET were spurred by the prospect optissage of the $6 billion Home Star
“Cash for Caulkers” legislation to begin collabavat on several initiatives. They have
coordinated cross promotion and facilitated theettgsment of training modules to make it
easier for an energy professional certified by tméecome certified to the standards of the
other. However, it is other vendors and organiratithat develop and provide these short
courses. As appropriate for different governmebate programs, they began to develop a joint
protocol for the quality assurance inspection a agerequired energy audits, instrument-based
testing, calculation of energy savings, and thdofolup performance testing. Finally, they
initiated collaboration to set standards for theogmition of the professional development of
those holding certifications from either organiaeati as each requires continuing education
credits necessary for certification renewal (RESNEIL0d). However, their separate interests in
advancing their own certifications makes it undartas to whether their initial efforts will
actually result in realizing the potential of stardization in overlapping and complementary
certification programs.
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Case Study 6: Green construction

The USGBC was founded in 1993. It is responsibtettie creation of the LEED building
standard, the most aggressive and widely-used dra#ting standard currently in use in the
United States. The Council claims that the marketgfeen construction represented 2 per cent
of non-residential construction starts in 2000, afltireach 12 per cent of all starts by 2008 and
up to 25 per cent by 2013 (USGBC, 2010a). Buildimgse United States represent about 40 per
cent of US primary energy use and generate aboped@ent of our CQemissions, making the
pursuit of EE an invaluable strategy for carborigaiion and energy use reduction in the United
States (ibid.). The EIA estimates that approxinya#l8 million commercial buildings and
approximately100 million residential buildings aemtly exist in the United StatésSince the
creation of the LEED and Energy Star standardeén1©990s, no less than 1 million buildings in
the United States have benefited from green desige-desigrt? Over the past 12 years there
have been 55,000 LEED certified projects, and aftiadal 5,200 new projects were registered
in the United States in 2010. Forecasts of the ahphthe green construction industry from 2009
until 2013 can be seen in Table 18 below. It is¢hend other green building standards which are
shaping and defining the green building sector. UB&BC highlights three key factors driving
growth in the green building sector:

1. unprecedented levels of government initiatives;
2. heightened residential demand for green cornsinyand
3. improvements in sustainable materials.

This report has previously noted that billions ax tredits, incentives, or funding supports
have been allocated under the ARRA to support veeattion and EE activities at the federal
and state levels, and homeowners have accessdes fanenergy-efficient appliances and other
energy-saving measures. The market for retrofiteiy large and the relatively old homes and
buildings in the United States provide ample oppdty for expansion of green building
activities. The size of the EE sector has beenriest in several reports and estimates are
provided below. Unfortunately, no source existd thath authoritatively describes the EE and
green building sectors and identifies current amateased national demand for green building
certified contractors. An analytic deficit existgedto the difficulty of separating green building
and EE activities as part of work responsibiliiesa number of diverse occupations in different
facets of the construction industry. A data defefists due to the consequent difficulty in
tracking the extent of increases in these actsvitieross occupations.

1B EIA, 2003, (t Al); EIA, 2005, (t Al). The databiased on the number of attached and detached $amgily units,
apartment units with four units or less, and apaninunits in buildings with five or more units. @bwas rounded
down from 104.2 million. The EIA confirmed that t@ensus American Housing Survey is used as a cdotrtieir
housing data, and the number of housing units ¢ty that survey is comparable.

19EPA, 2008b. The EPA has accounted for 996,75ieeltbuilt, or enhanced buildings in the residaint
commercial, or industrial sectors. Data from the@B&E on the number of registered LEED projects inUnéed
States (from 1998-Jun 2010) accounts for approxiyt9,783 projects completed (pre-2009) and 5@0fcts
slated for completion, for a total of 54,983 pragethroughout the United States.
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Table 18: Estimates of the green building industry

Green construction economic impact USGBC economic impact (2000-08)
2000-08 Forecasts 2009-13 2000-08 Forecasts 2009-13
Generated $173 billon ~ Generate $554 billion in GDP Generated $830 million in GDP Generate $12.5 billion in GDP
in GDP
Supported 2.4 million Support 7.9 million jobs Supported 15,000 jobs Support 230,000 jobs
jobs
Provided $123 billionin  Provide $396 billion in labor wages  Provided $703 million in labor Provide $10.7 billion in labor
labor wages wages wages

Source: Information collected from Booz Allen Hamilton Consulting; USGBC, 2008.

EE as an economic sector was described, in a 200€ridey & Company Study led by
Hannah Choi Granade, as heavily fragmented. Oppitigs for efficiency and economic
enterprise are quite literally everywhere in a gibeilding, and thus the range of green activities
that can occur to address EE goals is potentiatiytaaly fragmented (Granade et al., 2009). The
array of economic activities that contribute to &ipear equally from the manufacture of LED
light bulbs as from recycling and other waste managnt activities. In general, the broad range
of EE activities means that it is fragmented intgreat number of industries and thus it is even
more difficult to identify the occupations affectélan for RE industries such as Solar PV
Installers or Wind Technicians.

Two recent reports sponsored by the ASES estirhat&[E sector was$i trillion sector in
2007, providing 3.7 million industry jobs directiynd 9 million jobs total. The report’s scenario
analysis for EE employment in 2030 ranged from as#j to an “advanced” forecast. The base
scenario extended the trends of the past two decasl@ “business as usual scenario” with no
major policy initiatives. The advanced scenarioursgfl “favorable market conditions and a
sustained commitment of public policy” that woutdrtsform US energy demand and supply.
This great difference in assumptions about theréupmovides a rough “sensitivity” assessment of
shifts in EE employment. Thus, these reports fa@ettee EE sector to support anywhere from 15
to 30 million jobs by 2030, dependent upon thetisdaaggressiveness of federal, state, and local
policies, incentives, and standards in the comegades (Bezdek, 2009). In 2007, the EE sector
of the US economy generated 660,000 industry jelggeen construction. Thus, according to the
projected scenarios the total employment in theseindustries is expected to at least double in
20 years, with potential to nearly quadruple ifréhés a favorable economic and political
environment. (US Executive Office of the PresidBatak Obama, 2009; Booz Allen Hamilton
Consulting; USGBC, 2009.

The Economic Opportunities Studies OrganizationSE010, t B) assessed the impact of
the ARRA stimulus on WAP activities in the Unitedates. They claim that the 2008
weatherization program resulted in 21,000 jobs, #rad the ARRA funding in concert with
additional and related ongoing WAP funding suppw@ill amount to investments of
approximately $6.75 billion, supporting 46,670 dirgobs related to construction employment
and compensation, and 173,350 total jobs. Indij@o$ include the “suppliers of insulation,
blower doors, infrared scanning equipment, vancieft appliances and heating systems, as
well as conventional building materials and tools.

20 An ESCO is defined by ASES as a professional besittet designs and implements energy saving psojéost
estimators in the construction industry will likgderform a similar role. Job titles that appeathia report related to
these sectors include Energy Field Auditors, ResidleCommercial, and Industrial Auditors, Renewdblergy
Consultants, Energy Conservation Representativessaad)y Procurement Management & Analyst.
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On 27 April 2009, the USGBC launched LEED versidmeé and transferred the
administrative responsibilities of this program ttte Green Building Certification Institute
(GBCI). The latest version of the LEED -certificatiprovided a dual-pronged system of
accreditation. The GBCI provides LEED certificatifor specific projects through an intense
submission process that unites a variety of stdkeh® and occupations. The GBCI also
provides personal LEED certification for a variefyspecific project types through coursework
and a written accreditation process. Many commundilege and construction management
programs across the country have began adminigteertificate programs that result in a green
building degree. Although the GBCI does not directbnfer these degrees and certificates they
provide a comprehensive curriculum to these programthat they can provide advanced LEED
certificates and degrees.

The LEED project certification is a third party aeditation process where the GBCI acts as
an inspectorate for sustainability and performawica building. This certification provides the
developer with a variety of benefits that includhe treduction of operating costs, increased
property value, qualification for state and munatipax rebates, ensured environmental health
and safety, and permit the owner to express a ctment to the community and the
environment. The project certification process igque in that it requires that a variety of
occupations to coordinate their efforts to creatstainable practices and systems. The project
certification process itself may serve as a legnéxperience for many of the contractors
involved who have never previously worked in a greeilding project. However, the inherent
inter-disciplinary nature of the integrated crossupational LEED strategy requires an advanced
level of occupational expertise and an erudite tstdading of complimentary disciplines. The
GBCI (2010a) offers LEED project certification thet explicitly tailored for a variety of
applications including New Construction, Schoolgre&C and Shell (limited aspects of the
project), Commercial Interiors, Existing Buildingand Community Development. Although
LEED is the most widely used standard and credergissystem, alternative green building
project certifications are emerging. Some of ttterahtive green building project certifications
include the National Green Building Program’s Na#ibGreen Building Certification, the World
Wildlife Fund’s (WWF) Gold Standard certificatioand local initiatives such as the Built Green
Santa Barbara certificaticnh.

In 2001, the USGBC began offering personal cedifan in LEED building practices. The
general LEED personal certification ensured thattre@tors understood and were successfully
able to implement the LEED green building practides2009, with the inception of LEED
version three, the GBCI expanded the LEED persoattification to encompass a variety of
specific project types. The different types of LER&sonal certifications and the structure of the
specific programs can be seen in Appendix Tabl&hk majority of the programs involve a
course that provides a brief overview of LEED diedition for the specific project type, a credit
by credit review, and a course on best practiced EED implementation. Many community
colleges and construction management programs lapeoffering degrees and certificates in
green building. Some of these programs incorporatieus levels of LEED certification into the
core of their program. Some examples of progranas iicorporate or encourage a LEED
building credential system include the ColoradoteStlniversity’s (CSU) Green Building
Certificate, the San Diego State University's (SD$Wofessional Certificate in Green Building,
and tfégzz Wentworth Institute of Technology's (WIT)rtruction Management Bachelors
Degree.

Green construction is not only an opportunity fousgéng workers to differentiate the
products and services they offer in the marketptagtemay potentially increase the amount of
overall employment opportunities on constructidessi The BLS points to employment growth
in green construction as stemming from many greaildibg requirements that mandate

2! For more information, see: NAHB Green, 2010; W\2610; Built Green Santa Barbara, 2010.
22 For more information, see: CSU, 2010; SDSU, 20m6; WIT, 2010.
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materials be segregated and recycled, the implertientof reused and reconstituted materials,
and the application of wind and solar power. Altloé aforementioned activities lead to a greater
per project employment in the green constructiaugtry. As previously described, the practices
mandated by many green building standards requines fiabor hours per project and are as a
result inherently more expensive. The excessiverlabst is offset by the savings incurred from
operational expenses and increasing from policate=h Essentially the cost of a green building
project can be in part covered by these redisihgburces of asset allocation.

The BLS (2010a) states that the median hourly viagell construction labor in May 2008
was $13.71 per hour, while the second and thirdtidgi@arned between $10.74 and $18.57 per
hour. The lowest 10 per cent of construction latsoearned about $8.67 or less per hour while
the highest 10 per cent earned more than $25.98quer The BLS also noted that the earning of
green construction laborers, similar to that of¢bastruction industry as a whole, can be greatly
reduced by inclement weather conditions and econ@awivnturn. The employment and wages
for occupations in the green construction industry as a result more susceptible to regular
fluctuation in both unemployment and earnings. fiteglian hourly wages for employment in the
construction industry in 2008 can be used to es@inthose for occupations in the green
construction industry. Although, as previously ni@med, personal green building certification
does provide an opportunity for workers to diffdiate themselves in the labor market and thus
wages and employment in green construction ardylilstightly higher than that of the
construction industry as a whole.

4, Conclusions

4.1 Main economic and labor markets shifts

The Workforce Information Council (WIC), a uniquedtral-state structure, guides the
development and improvement of the nationwide wandé and labor market information
system. WIC includes cooperation among the DOL'SSBEind other federal offices as well as
with state LMI offices. The WIC GJSG surveyed titerature related to green jobs and provided
a final report focused on leading studies condudtgdstate LMIs (WIC GJSG, 2009). The
California Employment Development Department (ERDjvides a valuable and timely service
by supporting a web portal to access many of teagties (Dierdorff et al., 2009; EDD, 2010a).

The BLS is undertaking national efforts to identifieen industries, green employment, and
national survey protocols for tracking their pattend rate of change over time. However, the
BLS standards are acknowledged to provide guidémetates in particular (and others) on the
value of using the working definitions that emefgam the BLS study as a starting point; but
also document any differences in definitions anopscto facilitate the sharing of information
and methods among states and others conductingstud

It will continue to be essential to publicize synend study results, particularly using the
web as a means of dissemination. However, it wallificreasingly important to also create a
metadata template associated with the various edudincluding objectives of the study, the
methodology, scope of the green economy coveredhbystudy, items to be collected and
measured, and type of data and information to bedymed by the study. There is currently no
designated agency, initiative or resources allacai® develop and create incentives for
establishing and disseminating metadata protocudsstandards. Given the support for studies
by agencies with a range of priorities and goalbetomes essential to have access to metadata
as a key element in supporting appropriate compsisf study results.

The federal agencies should provide technical @sgie to maintain and assist especially

federally-funded studies, and promote to otherseg@img related studies, to adhere to the
metadata standards. Frequently scheduled webinadscanferences will be important for
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4.2

disseminating information about both methods cotidgcstudies and their results. These
opportunities for two-way communication will be ionpant for identifying assistance needs and
the best methods for providing support. The WIC &i& target and prioritize support for

research methodologies including survey instrumiggign and testing; sampling methods;
response modes (both online and telephone respomisga editing; estimation methods; and
effective analytical, presentation, and dissemamathethods.

Currently, the DOL’'s Employment and Training Adnsimation (ETA) sponsors
Workforce30One, an interactive communications aratrlimg platform designed to build the
capacity of the Workforce Investment System. Warté@One, in turn, supports the Green Jobs
Community of Practice (CoP), an interactive platfdo “discuss and share promising practices
to create partnerships for Green Job Workforce téwiss and leverage Recovery Act
investments.” The Green Jobs CoP platform provigesnical assistance through “webinars,
discussion boards, blogs and other online resouocesrkforce professionals, particularly those
at the state and Workforce Investment Board leaslsvell as green jobs grantees (including
recipients of upcoming SGAs).” It is also a comnyrof practice that includes all federal
agency workforce professionals who focus on greba?’

The BLS, ETA or another appropriate entity shouts @&ncourage supporting training on
additional and complementary research methods feyerece to best practice resources. Even
when there is limited opportunity for their inclosi these complementary methodologies should
include the more costly, but valuable, structurgdriviews of a cross-section of stakeholders and
observational studies by subject matter expertglwcting on-site inspection of targeted firms
and industries.

Greening the economy and greening work

The BLS has decided to create at least two typegiafterly conducted surveys to identify
environmental economic activity and count the assed jobs. These surveys will develop
information related to:

1. the number of green jobs and their trend oveeiti
2. the industrial, occupational, and geographitriflistion of the jobs; and
3. the wages of the workers in these jobs.

The BLS surveyed state, national and internatiahadies of green jobs, consulted with
stakeholders within federal and state agenciesefisaw across the private sector and academia.
While no common definition of the green economy aged, they found near universal inclusion
of economic activities described as and relateREQEE, pollution prevention and clean-up, and
natural resources conservation. These sectorsdafipe the production of Green Goods and
Services (GGS) that will be linked with the defioit of green jobs that emerge as a result.

The BLS has adopted a two-fold approach currentlytie process of review for
implementation for measuring and tracking greersjdkhe first is aroutput approachwhich
identifies establishments that produce GGS andtedbe associated jobs. The second method is
the process approach which identifies establishments that use enviremi@lly-friendly
production processes and practices and counts gbeciated jobs. The process approach is
intended to include “jobs that favorably impact #revironment although the product or service
produced is itself not ‘green’.” While the outpyipaoach will more readily rely on the North

ZFor more about the Green Jobs Community of Pra¢@o®) and Workforce30ne, see:
https://greenjobs.workforce3one.org/page/abouttetpd://www.workforce3one.org/page/about (Workf@©ae,
2010 a, ).
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American Industry Classification System (NAICS)idefl industries, the process approach is
relevant for any industry/.

BLS plans to collect data on jobs associated witidpcing GGS through a sample survey
of establishments identified as potentially prodgcsuch products and services based on the
NAICS. The BLS will conduct annual GGS surveys thdlidentify establishments that produce
green goods and services and count the assootditedlj is possible they will be able to tabulate
data quarterly by benchmarking the survey resoltthé Quarterly Census of Employment and
Wages industry employment data. For the processoaph, BLS is developing a special
employer survey “to test the feasibility of collegt data on jobs associated with use of
environmentally-friendly production processes” tmaay or may not be repeated. The BLS
recognizes that among its data users, many wilirelés make different choices about which
goods and services or green process activities phefer to include or exclude from “green”.
BLS intends to present results by industry, allgwrsers to choose those industries needed for
their purposes.

Thus, in specifying GGS, and separately the ext#nemployment in green process
improvements, the BLS seeks to identify whethepadgor service or activity has a discernible
positive impact on the environment or natural resesi conservation. The BLS explicitly
recognizes that some goods and services may hakeabpositive and a negative impact. The
BLS clearly recognized the limitations of the scapdts activity when it explicitly stated: “BLS
has not attempted to assess the net impact.” HowBUS is considering in certain instances to
use federal product ratings or standards (suchSaBé&partment of Agriculture Certified Organic
and Energy Star ratings) or widely-recognized imgustandards (such as the LEED Green
Building Rating System) where they exist, to detasmwhich goods and services to include as a
GGS. Such standards will be used to provide anctibsgemethod to distinguish GGS from other
goods or services generally used for the same parpdhese standards facilitate clear
communication to both survey respondents and dsgeswhat goods and services are reported,
however, some employers may not participate inetlpgegrams although they may in fact meet
the standards. The task of rating industries iseifiget but valuable and should be broadened to
cross establishment and industry comparison.

The greening of work implies a net impact of waokbie of net positive environmental or
natural resources conservation impact. If outdidescope of the BLS mandate, then associated
agencies in the EPA, Health and Human Services,DdDH, among others, should coordinate
ratings in review of the tradeoff between greenaoipand green employment impacts. The
Apollo Alliance and other Blue-Green alliances {defi as coalitions of labor, business,
environmental, and community organizations anddegdvere created in order to bridge the gap
between job creation and sustained employment apmtes while still promoting policy and
regulatory changes to promote greener economiomgs. They largely emerged after the 9/11
tragedy when the national focus on energy secuadtyie to prominence and new prospects for
success of such alliances emerged. Today the asmeissof employment prospects may require
tracking all economic activities labeled as “greebdit the relevance for a greening economy
must track the policy engagements that include difele analysis to avoid shifting pollution
among media, demographic groups or geographicmegigthout net benefits.

Assessments should not ignore the challenges ofparative risk to attain improved
outcomes by means of multi-media pollution prevanstrategic planning. One specific example

2 The preliminary description of these survey apphea can be found at BLS, 2010d, pp. 12571-125f8&n the
initial specifications, an important early commentthe first approach explains: “Note that the psgd BLS
methodology will estimate green jobs for a NAICSustty by summing the green jobs found at individual
establishments classified within the industry. Tiethodology does not simply designate an industrigeeen’” and
count all jobs in that industry as green jobs, siestablishments in the industry may also prodocelg and services
that are not considered green outputs.” For tHeviolip initial specifications of the second sungeg BLS, 2010c, pp.
37839-37840. The final comments are available at,2030b, pp. 57506-57514.
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4.3

is the assessment of whether net green outcomesichieved if specific types of biofuel
production result in the net increase in fossil ftensumption rather than its reduction. Another
is the assessment and debate noted in this repmut the extent to which nuclear energy can be
considered a net green energy sector as deperaeatizon mitigation priorities relative to other
environmental impacts.

Development of a national skill credentialing system:
A green boost?5

Given the current context of a severely-contraegteahomy, the incentives for and promise
of green jobs has stimulated a near avalanche okfarge initiatives too numerous, rapidly
developing and diverse - from federal to local gaweents, private, academic and nonprofit
organizations - for any set of contemporary redesmn to adequately summarize, much less
characterize, in detail. It is, however, clear th@dequate and fragmented training systems
within and across states, along with inconsisteatientials and associated competencies across
employers and training providers, undercuts thet ledforts of workers, employers, and
communities to participate in building a greenesrexmy. As a rule and across most economic
sectors, the United States is notable among addasmmomies as to the relatively limited extent
of nationally-recognized skill standards and créidéing systems. On the one hand, this lack
generally impedes the introduction of new skillnstards and validated training programs to
promote green industries, on the other hand, thg pdority of current policy initiatives to
promote greening the economy and work provides reerggéional opportunity to advance the
development of such a national system. The degreghich such a system is not advanced,
centrifugal forces within the existing training sy® will continue to inhibit and impede the
establishment of an effectively skilled workforee §reening occupations.

The current misalignment of social interests antitipal power makes these long-term
rather than short-term goals. However, there degively shorter-run actions more likely to aid
in achieving desirable long-term goals. These $ogizals, reflecting the benefits of a
competency-based credentials system, include vaidaf individuals’ skill acquisition, the
reduction of employer hiring and promotion costed aeliable workforce data to facilitate
private and public sector workforce developmentnplag. At the same time, credentialed
workers have increased security on external labarkets and are more likely to find greater
flexibility in internal labor markets. Studentsitraes and incumbent workers have clearer paths
for career progression, increasing incentiveske the necessary steps to do so. The public gains
greater transparency and performance accountabilgy public and private training providers.
The sum effect is greater and better-directeditrgiefforts, advancing the breadth and depth of
workforce knowledge and skill. National standards most important for portability so that the
credentials are not limited to a particular regiemployer, or institution.

Political power in the United States is historigadind currently heavily weighted toward
business interests. If standards are to be effees/national standards, then there must be an
obligatory, compulsory regulation; however, if cangory, and without business leadership in
their design, they will not be adhered to in anyamegful degree of hiring and compensation
practices. If business has the leadership in desthe standards (if taken to be binding) are
likely to be set lower and broader than is des@abt (if purely voluntary) narrower and higher
than desirable.” (ibid., p. 31). Given the lackcofporatist integration and internal cohesiveness
within either business or labor on a national saaleghe United States, it is unclear what
organizations exist generally (rather than exceyatiy) with the technical and political capacity
to coordinate standard setting for a national aréding system.

% The case studies conducted in this report thatvered issues related to credentialing systemsiagésd with and
draw heavily upon the recommendations in Whitd.e2a810.
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4.4

There are differences among green sectors andtitetusn their degree of support and
impetus toward credentialing systems. In the REosgecwhich are largely newer industries,
product and service reputation are more importadtaedentialing becomes integral to industry
promotion. Even in these industries there are dedigagreements over credential systems with
political dimensions (witness the political dynamicoted in the PV installer case in 3.2.5).
However, where both old and new industries, firmd activities overlap if not inseparable, such
as in the Gray versus the Green aspects of thdrootien industry, the latter are nowhere so
intimately intermingled as in the EE sector asaafd in the case study of Energy Auditors (see
3.2.6).

Shorter-term policies can make a difference in gitisf a greener workforce and a better
foundation for a national credentialing system. IRuimvestments (federal, state, local) can be
used as highly influencing, if not determining, deage to support existing and emerging high-
quality national standards by encouraging, if nequiring, local connections to them. Such
broadly-operational considerations are also redtbéh the case of Energy Auditors where the
degree of collaboration between RESNET and BPHisacing most significantly because the
dire condition of the market for new constructisrpriming interest in common certifications for
the retrofit market where BPI has greater strengihally, in order to more effectively allocate
training resources, where possible, training pressdshould focus less on creating new courses
of study and curricula and focus more on incorpogagreen curricula modules aligned with
initial and medium credential upgrades for greesidlis into existing courses of study. This is
most apt within the largely construction-based E&ar, but applies more generally to upgrading
a greening workforce.

The high road and community development

Across green sectors, but particularly in the EEime there are prospects for business
development where much of the employment growth owayr in low wage, insecure and dead-
end jobs. The concern for equity is a democrata gat also a goal for a stronger, more rooted
and politically-sustainable commitment to greenesn®mic development. The authors of this
report believe that the current state of politipatty divisiveness in the United States impedes
action on green priorities, and indicates the fitggbf a sustained commitment to greener,
particularly cleaner energy, policies despite tloalescence and mutually-reinforcing forces
highlighted at the beginning of this report on greation, climate change and energy security.
Nowhere is this more evident than in the delay @otential derailment of the “Cash for
Caulkers” legislation, despite its support and aggive lobbying for its passage by The Home
Star Coalition, a highly-unusual broad-based grafipover 2,700 organizations, including
thousands of small- and medium-sized businesses éwery state in the country, along with
nationally-recognized companies, labor and enviremiad organizations, and trade associations.

A national strategy that prioritizes from-the-battap local initiatives will be important to
deepen and further embed support in a wideningerah@ommunities that can capture not only
employment but living wage and business developradaantages which will be necessary for
sustaining a coalition to ensure green policiesuendin this sense, it is clear that the more
inclusive the label of green industry is in appiioa, the stronger the potential political strength
of the supporting coalition. Clearly this approachay be at odds with the second
recommendation that argues for multi-agency ratiiggreen economic activities and multi-
media pollution prevention strategic planning amidritization. Similarly, the local capture of
gains to greener development may also pit locakrésts against powerful national or
international interests and risk weakening the itoal of support. Nonetheless, equity and
democratization goals can be reconciled with themation of national certification standards
through local support that ratchets up standardst eesily where the markets are local.

“Low road” businesses are characterized by jobs plag extremely low wages; fail to
provide health, pension, or other benefits; anchaloprovide career paths toward higher skilled
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and higher pay jobs. “High road” employers attaime of these or all three. The higher costs in
compensation and training must be associated vigtieh productivity or community standards
that take low road business out of the competitinod enable potential productivity gains to be
realized. These community standards can be reigdidoy enabling federal policies that promote
or at minimum are permissive of local policy stamidasuch as the three briefly described below
(Foshay; Connelly, 2010).

5. Recommendations

5.1

5.2

5.3

Bundling and community outreach

Federal funding utilizing ARRA weatherization arfietpossible additional funds if the
“Cash for Caulkers” legislation wins congressioapproval, as well as state or local programs
for retrofitting buildings for energy conservatisshould promote the local bundling of homes
and buildings “within geographic areas to aggregiimand for weatherization and achieve the
economies of scale that will attract high road cactors.” (Foshay; Connelly, 2010). These
programs should encourage working in partnershijps aommunity-based organizations that
have a track record with local constituents andtlans more likely to successfully recruit home
and building owners to participate in the program.

Assistance to local contractors to qualify for program participation

A condition of bidding on neighborhood ‘bundles’ described above should be the
incorporation of quality standards for contractartification at all levels, including lead
contractors, subcontractors and a proportion okesugor and installer workforce. Given the
more limited resources of small (more likely locadntractors, federal and state programs should
be established to assist these smaller contraict@tsaining certification standards. In particular
“the federal Department of Transportation’s Offioé Small and Disadvantaged Business
Utilization, for example, has several model progsanffering financial and technical assistance
to small women- and minority-owned construction tcactors interested in working on federal
highway projects(.)” (ibid., p. 27) that may seasea model for such programs.

A Community Workforce Agreement should be implemsenthat includes high road
standards for: wages and benefits, health and ysafeid diversity by the inclusion of
underrepresented communities and demographic gréMpges should be consistent with the
Family Economic Self-Sufficiency Stand&tar another established quality wage benchmark.
All workers should be required to complete healtd safety training, in their own languages,
and all contractors should be required to havenapcehensive health and safety plan. Programs
should create pathways for new employees drawn frommunities and demographic groups
that are currently under-represented in the cocistruand EE workforce.

Prioritize programs for “At Promise” youth and groups facing
barriers to employment

Both “At Promise” youth and groups facing barries £mployment require case
management and after employment support as wethrgeting training coordinated with job
placement. A more credentialed workforce will benare assuredly skilled and higher-paid
workforce. However, as politically marginalizedesie groups require nationally-scaled resources
to be applied at local levels to promote theiriahisteps on career pathways. The policies

2 \WOW, 2010a, b. “Self-Sufficiency Standard” httmiw.wowonline.org/ourprograms/fess/sss.asp anaifya
Economic Security” http://www.wowonline.org/ourpragns/fess/index.asp . The second web site protfiedewage
standards for 34 states.
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promoting their skill development and higher careajectories are in a manner analogous and
overlapping with localized community developmentlascribed in section 4.4.

The Pathways Out of Poverty grants and the sucoésthe YouthBuild programs
demonstrate how the early support for vulnerabletlyccan realize long-term benefits from
greater success in the pursuit of higher rungsaseetr ladders generally and green careers more
specifically. The YouthBuild programs are an exampff a successful local model made
national, then later again adapted to local comaltias the model diffuses with national-scale
resources, with the additional benefits of fadidithlearning across localities along with national
program development resources.

The Pinderhughes Model begins with building broadjusive local coalitions. For the
national policies to reach the demographic groupsfronting the highest barriers to
employment, it is most critical to mobilize locarmers. Federal and state policies can create the
opportunities for the formation of these coalitidnysrequiring diverse local group representation
on oversight boards and diversity in persons tehimigh public funding. Furthermore, these local
coalitions can be encouraged to adopt the mosindiste and important elements in two
dimensions that create bridges for workers faciragriers to employment. Where most
successful, these coalitions have won local empémtnordinances ensuring the capture of a
proportion of employment opportunities, and thesdinances are matched with incentives to
hire local training or educational program gradsaféhe other distinctive aspect is the inclusion
in training for green (Increased Demand) jobs; eveose that may primarily consist of
traditional gray construction skills, of basic agdneral environmental education to build a
systems thinking orientation. Not only does thifptmromote a sense of importance of work and
associated self-esteem but it also promotes cégmeihd motivations conducive to further career
development. As stated forcefully in White et 2010),Greener skills: How credentials create
value in the clean energy econamy

“To help workers advance from unemployment, diseation, or dead-end, poverty-wage
work into better, greener jobs, policy-makers aergvlevel should work with local
partners to develop career pathways — and bridges them. This may be the greatest
challenge and the one most easily neglected. Thisur moment, however, to make
systems work for those who need the support the.inos
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Appendix

Appendix Table 1: Outline of LEED Personal Certification

Project
Certification Type Site
Factors

Water
Management

Project
Systems
and
Energy
Impacts

Acquisition,
Installation
and
Management
of Project
Materials

Improvements
to the Indoor
Environment

Stakeholder
Involvement
in Innovation

Project
Surrounding
and Public
Outreach

Retail Series N/A

Strategies for 1.5
Success

Understanding the 1.5
Building Design +

Construction Rating

Systems

New Construction 15
Credit-by-Credit
Review

Implementing the 1.5
Building Design +

Construction Rating

Systems

Implementing the 1.5
Interior Design +

Construction Rating

System

Understanding the 1
Building Operations

+ Maintenance

Rating System

Existing Buildings: 1.5
Operations &

Maintenance Credit-

by-Credit Review

Existing Buildings: N/A
Operations &

Maintenance:

Stories from

Practice

Implementing the 1
Building Operations

+ Maintenance

Rating System

Neighborhood 1.5
Development:

Sustainability

Beyond Buildings

N/A
1.5

0.5

0.5

N/A

1.5

1.5

1.5

1.5

1.5

1.5

0.5

1.5

N/A

1
1.5

1.5

1.5

1.5

0.5

N/A

N/A

1.5

1.5

1.5

1.5

1.5

N/A

N/A
N/A

0.5

0.5

0.5

0.5

0.5

0.5

N/A

0.5

N/A

N/A
N/A

0.5

N/A

0.5

0.5

0.5

N/A

N/A

0.5
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Acquisition,

Project ) .
Project Systems Installation Improvements  Stakeholder PrOj_e ct
I - Water and Surrounding
Certification Type Site and to the Indoor  Involvement .
Management Management . . . and Public
Factors Energy . Environment in Innovation
of Project Outreach
Impacts .
Materials
Understanding the 25 0.5 1 N/A N/A 0.5 25
Neighborhood
Development Rating
System
Neighborhood TBD TBD TBD TBD TBD TBD TBD
Development Credit-
by-Credit Review
Implementing the 25 0.5 1 N/A N/A 0.5 25
Neighborhood
Development Rating
System
The Keys to Green TBD TBD TBD TBD TBD TBD TBD
Affordable Housing:
A Guide for Existing
Multi-Family
Properties
Homes Program 1.5 1 15 0.5 15 1 0.5
Review
Implementing the 1 1 15 1 1 1 0.5
Homes Rating
System
Green Rater 2 2 2.5 2 2.5 2 0.5
Training
REGREEN N/A 15 N/A N/A N/A N/A N/A
Revolution Series
Home Performance N/A N/A 15 N/A N/A N/A N/A
Audits
Implementing 2 2 2.5 2.5 2.5 2 0.5
Residential
Remodeling

Source: GBCI, 2010b.
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Appendix Table 2: O*Net “Green Increased Demand” occupations

O*NET-SOC Code  O*NET-SOC Title

45-2011.00 Agricultural Inspectors

17-3011.01 Architectural Drafters

47-2011.00 Boilermakers

53-3021.00 Bus Drivers, Transit and Intercity

47-2051.00 Cement Masons and Concrete Finishers

17-2041.00 Chemical Engineers

51-9011.00 Chemical Equipment Operators and Tenders

51-8091.00 Chemical Plant and System Operators

19-4031.00 Chemical Technicians

19-2031.00 Chemists

27-1021.00 Commercial and Industrial Designers

15-1032.00 Computer Software Engineers, Systems Software

51-4011.00 Computer-Controlled Machine Tool Operators, Metal and Plastic
47-2031.01 Construction Carpenters

43-4051.00 Customer Service Representatives

51-4031.00 Cutting, Punching, and Press Machine Setters, Operators, and Tenders, Metal and Plastic
43-5032.00 Dispatchers, Except Police, Fire, and Ambulance

51-4032.00 Drilling and Boring Machine Tool Setters, Operators, and Tenders, Metal and Plastic
51-2022.00 Electrical and Electronic Equipment Assemblers

49-2094.00 Electrical and Electronics Repairers, Commercial and Industrial Equipment
49-9051.00 Electrical Power-Line Installers and Repairers

47-2111.00 Electricians

17-3023.01 Electronics Engineering Technicians

51-2031.00 Engine and Other Machine Assemblers

19-2041.00 Environmental Scientists and Specialists, Including Health

25-9021.00 Farm and Home Management Advisors

45-1011.07 First-Line Supervisors/Managers of Agricultural Crop and Horticultural Workers
45-1011.05 First-Line Supervisors/Managers of Logging Workers

49-1011.00 First-Line Supervisors/Managers of Mechanics, Installers, and Repairers
51-1011.00 First-Line Supervisors/Managers of Production and Operating Workers
33-3031.00 Fish and Game Wardens

19-4093.00 Forest and Conservation Technicians

45-4011.00 Forest and Conservation Workers

49-9098.00 Helpers--Installation, Maintenance, and Repair Workers

47-3012.00 Helpers--Carpenters

19-2043.00 Hydrologists

17-2112.00 Industrial Engineers

49-9041.00 Industrial Machinery Mechanics
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O*NET-SOC Code  O*NET-SOC Title

11-3051.00 Industrial Production Managers

17-2111.01 Industrial Safety and Health Engineers

53-7051.00 Industrial Truck and Tractor Operators

47-2131.00 Insulation Workers, Floor, Ceiling, and Wall

53-7062.00 Laborers and Freight, Stock, and Material Movers, Hand
53-4011.00 Locomotive Engineers

19-2032.00 Materials Scientists

49-9044.00 Millwrights

51-9023.00 Mixing and Blending Machine Setters, Operators, and Tenders
11-9121.00 Natural Sciences Managers

29-9011.00 Occupational Health and Safety Specialists

47-2073.00 Operating Engineers and Other Construction Equipment Operators
51-8012.00 Power Distributors and Dispatchers

43-5061.00 Production, Planning, and Expediting Clerks

13-1021.00 Purchasing Agents and Buyers, Farm Products
53-4031.00 Railroad Conductors and Yardmasters

47-4061.00 Rail-Track Laying and Maintenance Equipment Operators
49-9021.02 Refrigeration Mechanics and Installers

47-2031.02 Rough Carpenters

51-4121.07 Solderers and Brazers

51-8021.00 Stationary Engineers and Boiler Operators

47-2221.00 Structural Iron and Steel Workers

51-2041.00 Structural Metal Fabricators and Fitters

51-2092.00 Team Assemblers

51-4121.06 Welders, Cutters, and Welder Fitters

19-1023.00 Zoologists and Wildlife Biologists

Source: Dierdorff et al., 2009.
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Appendix Table 3: O*Net “Green Enhanced Skills” occupations

onTS0c O*NET-SOC Title

17-2011.00 Aerospace Engineers

19-4011.01 Agricultural Technicians

51-2011.00 Aircraft Structure, Surfaces, Rigging, and Systems Assemblers
23-1022.00 Arbitrators, Mediators, and Conciliators

17-1011.00 Architects, Except Landscape and Naval

19-2021.00 Atmospheric and Space Scientists

49-3023.02 Automotive Specialty Technicians

17-2051.00 Civil Engineers

47-4011.00 Construction and Building Inspectors

47-2061.00 Construction Laborers

11-9021.00 Construction Managers

47-5041.00 Continuous Mining Machine Operators

17-3023.03 Electrical Engineering Technicians

17-2071.00 Electrical Engineers

17-3024.00 Electro-Mechanical Technicians

17-2072.00 Electronics Engineers, Except Computer

11-9041.00 Engineering Managers

17-3025.00 Environmental Engineering Technicians

17-2081.00 Environmental Engineers

19-4091.00 Environmental Science and Protection Technicians, Including Health
11-9012.00 Farmers and Ranchers

13-2051.00 Financial Analysts

11-1021.00 General and Operations Managers

19-4041.02 Geological Sample Test Technicians

19-4041.01 Geophysical Data Technicians

19-2042.00 Geoscientists, Except Hydrologists and Geographers
47-4041.00 Hazardous Materials Removal Workers

49-9021.01 Heating and Air Conditioning Mechanics and Installers
17-3026.00 Industrial Engineering Technicians

51-9061.00 Inspectors, Testers, Sorters, Samplers, and Weighers
17-1012.00 Landscape Architects

51-4041.00 Machinists

49-9042.00 Maintenance and Repair Workers, General
11-2021.00 Marketing Managers

17-2141.00 Mechanical Engineers

17-2161.00 Nuclear Engineers
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O*NET-SOC

Code O*NET-SOC Title

19-4051.01 Nuclear Equipment Operation Technicians

51-8011.00 Nuclear Power Reactor Operators

29-9012.00 Occupational Health and Safety Technicians

13-2052.00 Personal Financial Advisors

47-2152.01 Pipe Fitters and Steamfitters

47-2152.02 Plumbers

51-8013.00 Power Plant Operators

27-3031.00 Public Relations Specialists

53-7081.00 Refuse and Recyclable Material Collectors

27-3022.00 Reporters and Correspondents

47-2181.00 Roofers

41-4011.00 Sales Representatives, Wholesale and Manufacturing, Technical and Scientific Products
51-9012.00 Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters, Operators, and Tenders
47-5013.00 Service Unit Operators, Oil, Gas, and Mining

47-2211.00 Sheet Metal Workers

43-5071.00 Shipping, Receiving, and Traffic Clerks

19-1031.01 Soil and Water Conservationists

11-3071.02 Storage and Distribution Managers

13-1073.00 Training and Development Specialists

11-3071.01 Transportation Managers

53-6051.07 Transportation Vehicle, Equipment and Systems Inspectors, Except Aviation
53-3032.00 Truck Drivers, Heavy and Tractor-Trailer

19-3051.00 Urban and Regional Planners

13-1022.00 Wholesale and Retail Buyers, Except Farm Products

Source: Dierdorff et al., 2009.
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Appendix Table 4: O*Net “Green New and Emerging” occupations

New and Emerging
Occupation

Description

Air Quality Control Specialists

Automotive Engineering
Technicians*

Automotive Engineers*

Biochemical Engineers*

Biofuels/Biodiesel Technology
and Product Development
Managers

Biofuels Production Managers

Biofuels Processing Technicians

Biomass Plant Engineers

Biomass Production Managers

Biomass Plant Technicians

Brownfield Redevelopment
Specialists and Site Managers

Carbon Capture and
Sequestration Systems Installers

Carbon Credit Traders
Carbon Trading Analysts

Chief Sustainability Officers

Climate Change Analysts

Compliance Managers*

Electrical Engineering
Technologists*

Electromechanical Engineering
Technologists*

Electronics Engineering
Technologists*

Energy Auditors*

Perform a wide range of air quality compliance duties including equipment and facility permitting,
compliance auditing, emissions control research, recordkeeping and reporting, participation in planning
processes.

Assist engineers in determining the practicality of proposed product design changes, and plan and carry
out tests on experimental test devices and equipment for performance, durability and efficiency.

Develop new or improved designs for vehicle structural members, engines, transmissions and other
vehicle systems, using computer-assisted design technology. Direct building, modification, and testing of
vehicle and components.

Apply knowledge of biology, chemistry, and engineering to develop usable, tangible products. Solve
problems related to materials, systems and processes that interact with humans, plants, animals,
microorganisms, and biological materials.

Define, plan, or execute biofuels/biodiesel research programs that evaluate alternative feedstock and
process technologies with near-term commercial potential.

Manage operations at biofuels power generation facilities. Collect and process information on plant
performance, diagnose problems, and design corrective procedures.

Calculate, measure, load, mix, and process refined feedstock with additives in fermentation or reaction
process vessels and monitor production process. Perform, and keep records of, plant maintenance,
repairs, and safety inspections.

Design plants that generate electricity from the combustion of biomass.

Manage operations at biomass power generation facilities. Direct work activities at plant, including
supervision of operations and maintenance staff.

Control and monitor biomass plant activities and perform maintenance as needed.

Participate in planning and directing cleanup and redevelopment of contaminated properties for reuse.
Does not include properties sufficiently contaminated to qualify as Superfund sites.

Install and maintain carbon energy capture or carbon sequestration facilities.

Represent companies in the sale and purchase of carbon emissions permits.

Analyze pricing and risks of carbon trading products; develop solutions to help clients hedge carbon
exposure and risk.

Communicate and coordinate with management, shareholders, customers, and employees to address
sustainability issues. Enact or oversee a corporate sustainability strategy.

Research and analyze policy developments related to climate change. Make climate-related
recommendations for actions such as legislation, awareness campaigns, or fundraising approaches.

Plan, direct, or coordinate activities of an organization to ensure compliance with ethical or regulatory
standards.

Apply engineering theory and technical skills to support electrical engineering activities such as process
control, electrical power distribution, and instrumentation design. Prepare layouts of machinery and
equipment, plan the flow of work, conduct statistical studies and analyze production costs.

Apply engineering theory and technical skills to support electromechanical engineering activities such as
computer-based process control, instrumentation, and machine design. Prepare layouts of machinery
and equipment, plan the flow of work, conduct statistical studies and analyze production costs.

Apply engineering theory and technical skills to support electronics engineering activities such as
electronics systems and instrumentation design and digital signal processing.

Conduct energy audits of buildings, building systems and process systems. May also conduct
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New and Emerging

Occupation Description
investment grade audits of buildings or systems.
Energy Brokers* Purchase or sell energy for customers.

Energy Engineers*

Environmental Restoration
Planners

Environmental Certification
Specialists

Environmental Economists

*

Financial Quantitative Analysts

Freight Forwarders*

Fuel Cell Engineers*

Fuel Cell Technicians*

Geographic Information Systems
Technicians*

Geospatial Information Scientists
and Technologists*

Geothermal Production
Managers

Geothermal Technicians

Green Marketers

Greenhouse Gas Emissions
Permitting Consultants

Greenhouse Gas Emissions
Report Verifiers

Hydroelectric Plant Technicians

Hydroelectric Production
Managers

Industrial Ecologists

Design, develop, and evaluate energy-related projects and programs to reduce energy costs or improve
energy efficiency during the designing, building, or remodeling stages of construction. May specialize in
electrical systems; heating, ventilation, and air-conditioning (HVAC) systems; green buildings; lighting;
air quality; or energy procurement.

Collaborate with field and biology staff to oversee the implementation of restoration projects and to
develop new products. Process and synthesize complex scientific data into practical strategies for
restoration, monitoring or management.

Guide clients such as manufacturers, organic farms, and timber companies through the process of being
certified as green.

Assess and quantify the benefits of environmental alternatives, such as use of renewable energy
resources.

Develop quantitative financial products used to inform individuals and financial institutions engaged in
saving, lending, investing, borrowing, or managing risk. Investigate methods for financial analysis to
create mathematical models used to develop improved analytical tools and advanced financial
investment instruments.

Research rates, routings, or modes of transport for shipment of products. Maintain awareness of
regulations affecting the international movement of cargo. Make arrangements for additional services
such as storage and inland transportation.

Design, evaluate, modify, and construct fuel cell components and systems for transportation, stationary,
or portable applications.

Install, operate, and maintain integrated fuel cell systems in transportation, stationary, or portable
applications.

Assist scientists, technologists, and related professionals in building, maintaining, modifying, and using
geographic information systems (GIS) databases. May also perform some custom application
development and provide user support.

Research and develop geospatial technologies. May produce databases, perform applications
programming or coordinate projects. May specialize in areas such as agriculture, mining, health care,
retail trade, urban planning or military intelligence.

Manage operations at geothermal power generation facilities. Maintain and monitor geothermal plant
equipment for efficient and safe plant operations.

Perform technical activities at power plants or individual installations necessary for the generation of
power from geothermal energy sources. Monitor and control operating activities at geothermal power
generation facilities and perform maintenance and repairs as necessary. Install, test, and maintain
residential and commercial geothermal heat pumps.

Create and implement methods to market green products and services.

Conduct data gathering, data analysis, calculation, inventories and reduction planning, and be familiar
with emerging regulations on greenhouse gas management.

Conduct data audits of reported greenhouse gas emissions inventories.

Monitor and control activities associated with hydropower generation. Operate plant equipment, such as
turbines, pumps, valves, gates, fans, electric control boards, and battery banks. Monitor equipment
operation and performance and make necessary adjustments to ensure optimal performance. Perform
equipment maintenance and repair as necessary.

Manage operations at hydroelectric power generation facilities. Maintain and monitor hydroelectric plant
equipment for efficient and safe plant operations.

Study or investigate industrial production and natural ecosystems to achieve high production,
sustainable resources, and environmental safety or protection. May apply principles and activities of
natural ecosystems to develop models for industrial systems.
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New and Emerging
Occupation

Description

Industrial Engineering
Technologists*

Investment Underwriters*

Logistics Analysts*

Logistics Engineers*

Logistics Managers*

Manufacturing Engineering
Technologists*

Manufacturing Engineers*

Manufacturing Production
Technicians*

Mechanical Engineering
Technologists*

Mechatronics Engineers*

Methane Capturing System
Engineers/Installers/Project
Managers

Methane/Landfill Gas Collection

System Operators

Methane/Landfill Gas Generation

System Technicians

Microsystems Engineers*

Nanosystems Engineers*

Nanotechnology Engineering
Technicians*

Nanotechnology Engineering
Technologists*

Photonics Engineers*

Photonics Technicians*

Apply engineering theory and technical skills to support industrial engineering activities such as quality
control, inventory control and material flow methods. May conduct statistical studies and analyze
production costs.

Intermediate between corporate issuers of securities and clients regarding private equity investments.
Underwrite the issuance of securities to provide capital for client growth. Negotiate and structure the
terms of mergers and acquisitions.

Analyze product delivery or supply chain processes to identify or recommend changes. May manage
route activity including invoicing, electronic bills, and shipment tracing.

Design and analyze operational solutions for projects such as transportation optimization, network
modeling, process and methods analysis, cost containment, capacity enhancement, routing and
shipment optimization, and information management.

Plan, direct, or coordinate purchasing, warehousing, distribution, forecasting, customer service, or
planning services. Manage logistics personnel and logistics systems and direct daily operations.

Apply engineering theory and technical skills to support manufacturing engineering activities. Develop
tools, implement designs and integrate machinery, equipment and computer technologies to ensure
effective manufacturing processes.

Apply knowledge of materials and engineering theory and methods to design, integrate, and improve
manufacturing systems or related processes. May work with commercial or industrial designers to refine
product designs to increase reducibility and decrease costs.

Apply knowledge of manufacturing engineering systems and tools to set up, test, and adjust
manufacturing machinery and equipment, using any combination of electrical, electronic, mechanical,
hydraulic, pneumatic and computer technologies.

Apply engineering theory and technical skills to support mechanical engineering activities such as
generation, transmission and use of mechanical and fluid energy. Prepare layouts of machinery and
equipment and plan the flow of work. May conduct statistical studies and analyze production costs.

Apply knowledge of mechanical, electrical, and computer engineering theory and methods to the design
of automation, intelligent systems, smart devices, or industrial systems control.

Design gas recovery systems and oversee installation and development process, including recovery
modeling, permitting, specifications preparation and project oversight. Develop client relationships and
arrange for sales of energy.

Direct daily operations, maintenance, or repair of landfill gas projects, including maintenance of daily
logs, determination of service priorities, and compliance with reporting requirements.

Monitor, operate, and maintain landfill gas collection system components and environmental monitoring
and control systems.

Apply knowledge of electronic and mechanical engineering theory and methods, as well as specialized
manufacturing technologies, to design and develop microelectromechanical systems (MEMS) devices.

Design, develop, and supervise the production of materials, devices, and systems of unique molecular
or macromolecular composition, applying principles of nanoscale physics and electrical, chemical, and
biological engineering.

Operate commercial-scale production equipment to produce, test, and modify materials, devices, and
systems of molecular or macromolecular composition. Work under the supervision of engineering staff.

Implement production processes for nanoscale designs to produce and modify materials, devices, and
systems of unique molecular or macromolecular composition. Operate advanced microscopy equipment
to manipulate nanoscale objects. Work under the supervision of engineering staff.

Apply knowledge of engineering and mathematical theory and methods to design technologies
specializing in light information and light energy.

Build, install, test, and maintain optical and fiber optic equipment such as lasers, lenses and mirrors
using spectrometers, interferometers, or related equipment.
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New and Emerging
Occupation

Description

Precision Agriculture
Technicians*

Recycling and Reclamation
Workers

Recycling Coordinators

Regulatory Affairs Managers*

Regulatory Affairs Specialists*

Remote Sensing Scientists and
Technologists*

Remote Sensing Technicians*

Risk Management Specialists*

Robotics Engineers*
Robotics Technicians*

Securities and Commodities
Traders*

Solar Energy Installation
Managers

Solar Photovoltaic Installers

Solar Power Plant Technicians

Solar Sales Representatives and
Assessors

Solar Energy Systems Engineers

Solar Thermal Installers and
Technicians

Solar Thermoelectric
Plant/Concentrating Thermal
Power (CSP) Plant Operators

Supply Chain Managers*

Sustainability Specialists

Sustainable Design Specialists

Testing Adjusting and Balancing

Apply geospatial technologies, including geographic information systems (GIS) and Global Positioning
System (GPS), to agricultural production and management activities, such as pest scouting, site-specific
pesticide application, yield mapping, and variable-rate irrigation. May use computers to develop and
analyze maps and remote sensing images to compare physical topography with data on soils, fertilizer,
pests or weather.

Prepare and sort materials or products for recycling. Identify and remove hazardous substances.
Dismantle components of products such as appliances.

Supervise curbside and drop-off recycling programs for municipal governments or private firms.

Plan, direct, or coordinate production activities of an organization to ensure compliance with regulations
and standard operating procedures.

Coordinate and document internal regulatory processes, such as internal audits, inspections, license
renewals or registrations. May compile and prepare materials for submission to regulatory agencies.

Apply remote sensing principles and methods to analyze data and solve problems in areas such as
natural resource management, urban planning, and homeland security. May develop new analytical
techniques and sensor systems or develop new applications for existing systems.

Apply remote sensing technologies to assist scientists in areas such as natural resources, urban
planning, and homeland security. May prepare flight plans and sensor configurations for flight trips.

Analyze and make decisions on risk management issues by identifying, measuring and managing
operational and enterprise risks for an organization.

Research, design, develop, and test robotic applications.
Build, install, test, and maintain robotic equipment or related automated production systems.

Buy and sell securities and commodities to transfer debt, capital, or risk. Establish and negotiate unit
prices and terms of sale.

Direct work crews installing residential or commercial solar photovoltaic or thermal systems.

Assemble, install, or maintain solar photovoltaic (PV) systems on roofs or other structures in compliance
with site assessment and schematics. May include measuring, cutting, assembling, and bolting
structural framing and solar modules. May perform minor electrical work such as current checks.

Monitor and repair the instrumentation, controls, and electrical systems in a utility-scale solar power
generating facility.

Contact new or existing customers to determine their solar equipment needs, suggest systems or
equipment, or estimate costs.

Perform site-specific engineering analysis or evaluation of energy efficiency and solar projects involving
residential, commercial, or industrial customers. Design solar domestic hot water and space heating
systems for new and existing structures, applying knowledge of structural energy requirements, local
climates, solar technology, and thermodynamics.

Install or repair solar energy systems designed to collect, store, and circulate solar-heated water for
residential, commercial or industrial use.

Direct the operations of a commercial solar-generated power production plant.

Direct, or coordinate production, purchasing, warehousing, distribution, or financial forecasting services
and activities to limit costs and improve accuracy, customer service and safety. Examine existing
procedures and opportunities for streamlining activities to meet product distribution needs. Direct the
movement, storage, and processing of inventory.

Address organizational sustainability issues, such as waste stream management, green building
practices, and green procurement plans.

Design from the outset for recycling, reuse or remanufacturing.

Test, adjust, and balance HVAC systems so they perform as designed.
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New and Emerging
Occupation

Description

TAB Technicians

Transportation Engineers*

Transportation Planners*

Validation Engineers*

Water Resource Specialists

Water/Wastewater Engineers

Weatherization Installers and
Technicians

Wind Energy Operations
Managers
Wind Energy Project Managers

Wind Energy Engineers

Wind Turbine Service
Technicians

Develop plans for surface transportation projects according to established engineering standards and
state or federal construction policy. Prepare plans, estimates, or specifications to design transportation
facilities. Plan alterations and modifications of existing streets, highways, or freeways to improve traffic
flow.

Prepare studies for proposed transportation projects. Gather, compile, and analyze data. Study the use
and operation of transportation systems. Develop transportation models or simulations.

Design and plan protocols for equipment and processes to produce products meeting internal and
external purity, safety, and quality requirements.

Design or implement programs and strategies related to water resource issues such as supply, quality,
and regulatory compliance issues.

Design or oversee projects involving provision of fresh water, disposal of wastewater and sewage, or
prevention of flood-related damage. Prepare environmental documentation for water resources,
regulatory program compliance, data management and analysis, and field work. Perform hydraulic
modeling and pipeline design.

Perform a variety of activities to weatherize homes and make them more energy efficient. Duties include
repairing windows, insulating ducts, and performing heating, ventilating, and air-conditioning (HVAC)
work. May perform energy audits and advise clients on energy conservation measures.

Manage wind field operations, including personnel, maintenance activities, financial activities, and
planning.

Lead or manage the development and evaluation of potential wind energy business opportunities,
including environmental studies, permitting, and proposals. May also manage construction of projects.

Design underground or overhead wind farm collector systems and prepare and develop site
specifications.

Inspect, diagnose, adjust, or repair wind turbines. Perform maintenance on wind turbine equipment
including resolving electrical, mechanical, and hydraulic malfunctions.

* denotes occupations that are linked to multiple sectors

Source: Dierdorff et al., 2009.
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Appendix Table 5: Existing occupations employment projections

Occupation 2008 2018 % change
Agricultural Inspectors 16600 18700 13
Architectural Drafters N/A N/A N/A
Boilermakers 20200 24000 19
Bus Drivers, Transit and Intercity 193900 209900 8
Cement Masons and Concrete Finishers 201000 226900 13
Chemical Engineers 31700 31000 -2
Chemical Equipment Operators and Tenders 53000 46600 -12
Chemical Plant and System Operators 45100 35800 -21
Chemical Technicians 66100 65500 -1
Chemists 84400 86400 2
Commercial and Industrial Designers 44300 48300 9
Computer Software Engineers, Systems Software 394800 515000 30
Computer-Controlled Machine Tool Operators, Metal and Plastic 141000 150300 7
Construction Carpenters N/A N/A N/A
Customer Service Representatives 2252400 2651900 18
Cutting, Punching, and Press Machine Setters, Operators, and Tenders, Metal and 236800 203500 -14
Plastic

Dispatchers, Except Police, Fire, and Ambulance 195700 190700 -3
Drilling and Boring Machine Tool Setters, Operators, and Tenders, Metal and 33000 24200 =27
Plastic

Electrical and Electronic Equipment Assemblers 213300 182000 -15
Electrical and Electronics Repairers, Commercial and Industrial Equipment 78100 81000 4
Electrical Power-Line Installers and Repairers 113900 119000 4
Electricians 695000 777900 12
Electronics Engineering Technicians N/A N/A N/A
Engine and Other Machine Assemblers 39900 36700 -8
Environmental Scientists and Specialists, Including Health 85900 109800 28
Farm and Home Management Advisors 13100 13200 1
First-Line Supervisors/Managers of Agricultural Crop and Horticultural Workers N/A N/A N/A
First-Line Supervisors/Managers of Logging Workers N/A N/A N/A
First-Line Supervisors/Managers of Mechanics, Installers, and Repairers 448600 467600 4
First-Line Supervisors/Managers of Production and Operating Workers 681200 645500 -5
Fish and Game Wardens 8300 9000 8
Forest and Conservation Technicians 34000 36900 9
Forest and Conservation Workers 12900 14000 9
Helpers--Carpenters 79800 98500 23
Helpers--Installation, Maintenance, and Repair Workers 150900 163500 8
Hydrologists 8100 9600 18
Industrial Engineers 214800 245300 14
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Occupation 2008 2018 % change
Industrial Machinery Mechanics 287700 308700 7
Industrial Production Managers 156100 144100 -8
Industrial Safety and Health Engineers N/A N/A N/A
Industrial Truck and Tractor Operators 610300 627000 3
Insulation Workers, Floor, Ceiling, and Wall 27600 31700 15
Laborers and Freight, Stock, and Material Movers, Hand 2317300 2298600 -1
Locomotive Engineers 51200 56200 10
Materials Scientists 9700 10900 12
Mechanical Engineering Technologists N/A N/A N/A
Millwrights 45200 45900 1
Mixing and Blending Machine Setters, Operators, and Tenders 141500 163500 15
Natural Sciences Managers 44600 51500 15
Occupational Health and Safety Specialists 55800 62000 1"
Operating Engineers and Other Construction Equipment Operators 404500 453200 12
Power Distributors and Dispatchers 10000 9800 -2
Production, Planning, and Expediting Clerks 283500 287800 2
Purchasing Agents and Buyers, Farm Products 14200 14000 -1
Railroad Conductors and Yardmasters 41300 44100 7
Rail-Track Laying and Maintenance Equipment Operators 15500 17800 15
Refrigeration Mechanics and Installers N/A N/A N/A
Rough Carpenters N/A N/A N/A
Solderers and Brazers N/A N/A N/A
Stationary Engineers and Boiler Operators 41600 43800 5
Structural Iron and Steel Workers 70200 78900 12
Structural Metal Fabricators and Fitters 114100 113700 0
Team Assemblers 1112300 1112700 0
Welders, Cutters, and Welder Fitters N/A N/A N/A
Zoologists and Wildlife Biologists 19500 22000 13
ALL Increased Demand 12.761 million 13.536 million 6.07

Source: Careeronestop.org., 2010. (Occupations from Dierdorff et al., 2009; employment projections from the BLS Employment Projections

Program, and aggregate projections are authors’ tabulations).
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Appendix Table 6: Enhanced Skills occupations employment projections

Occupation 2008 2018 % change
Aerospace Engineers 71600 79100 10
Agricultural Technicians N/A N/A N/A
Aircraft Structure, Surfaces, Rigging, and Systems Assemblers 44100 48200 9
Arbitrators, Mediators, and Conciliators 9900 11300 14
Architects, Except Landscape and Naval 141200 164200 16
Atmospheric and Space Scientists 9400 10800 15
Automotive Specialty Technicians N/A N/A N/A
Civil Engineers 278400 345900 24
Construction and Building Inspectors 106400 124200 17
Construction Laborers 1248700 1504600 20
Construction Managers 551000 645900 17
Continuous Mining Machine Operators 11200 10600 -5
Electrical Engineering Technicians N/A N/A N/A
Electrical Engineers 157800 160500 2
Electro-Mechanical Technicians 16400 15600 -5
Electronics Engineers, Except Computer 143700 144100 0
Engineering Managers 184000 195400 6
Environmental Engineering Technicians 21200 27500 30
Environmental Engineers 54300 70900 31
Environmental Science and Protection Technicians, Including Health 35100 45200 29
Farmers and Ranchers 985900 906700 -8
Financial Analysts 250600 300300 20
General and Operations Managers 1733100 1730800 0
Geological Sample Test Technicians N/A N/A N/A
Geophysical Data Technicians N/A N/A N/A
Geoscientists, Except Hydrologists and Geographers 33600 39400 18
Hazardous Materials Removal Workers 42500 48800 15
Heating and Air Conditioning Mechanics and Installers N/A N/A N/A
Industrial Engineering Technicians 72600 77400 7
Inspectors, Testers, Sorters, Samplers, and Weighers 464700 447800 -4
Landscape Architects 26700 32000 20
Machinists 421500 402200 -5
Maintenance and Repair Workers, General 1361300 1509200 11
Marketing Managers 175600 197500 12
Mechanical Engineers 238700 253100 6
Nuclear Engineers 16900 18800 1"
Nuclear Equipment Operation Technicians N/A N/A N/A
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Occupation 2008 2018 % change
Nuclear Power Reactor Operators 5000 6000 19
Occupational Health and Safety Technicians 10900 12500 14
Personal Financial Advisors 208400 271200 30
Pipe Fitters and Steamfitters N/A N/A N/A
Plumbers N/A N/A N/A
Power Plant Operators 35400 34800 -2
Public Relations Specialists 275200 341300 24
Refuse and Recyclable Material Collectors 149000 176700 19
Reporters and Correspondents 61600 56900 -8
Roofers 148900 154600 4
Sales Representatives, Wholesale and Manufacturing, Technical and Scientific 432900 475000 10
Products

Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters, Operators, and 40800 45100 1"
Tenders

Service Unit Operators, Oil, Gas, and Mining 39100 33400 -15
Sheet Metal Workers 170700 181800 6
Shipping, Receiving, and Traffic Clerks 750500 701200 -7
Soil and Water Conservationists N/A N/A N/A
Storage and Distribution Managers N/A N/A N/A
Training and Development Specialists 216600 267100 23
Transportation Managers N/A N/A N/A
Transportation Vehicle, Equipment and Systems Inspectors, Except Aviation N/A N/A N/A
Truck Drivers, Heavy and Tractor-Trailer 1798400 2031300 13
Urban and Regional Planners 38400 45700 19
Wholesale and Retail Buyers, Except Farm Products 147700 144400 -2
ALL enhanced skills 13.437 million ~ 14.547 million 8.26%

Source: Careeronestop.org, 2010. (Occupations from Dierdorff et al., 2009; employment projections from the BLS Employment Projections

Program, and aggregate projections are authors’ tabulations).
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