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EXECUTIVE SUMMARY

Investments in the green economy have many potential benefits such as re-
duced pollution, enhanced energy security, and increased competitiveness and
export earnings for the U.S. economy. Such investments, particularly in energy
conservation, also have the potential to create jobs with family-sustaining wages
that do not require college degrees. Given women’s greater propensity to earn
less than family-sustaining wages, this characteristic of green jobs is, arguably,
particularly relevant to women. This report provides the first detailed estimates
of women’s employment in the green economy, state-by-state, by industry, and
by occupation. It finds that women working in the green economy have higher
earnings than other women and that the gender wage gap in green jobs is lower
than in the economy overall. Women are, however, much less likely than men
to work in green jobs and are particularly underrepresented in the occupations
that are predicted to grow most strongly in the green sector. The report suggests
that state and national workforce development policies need to explicitly ad-
dress women’s underrepresentation in green growth occupations to ensure that
investment in the green economy equally benefits women’s and men’s economic
prospects.

METHODOLOGY

The report prepares state-by-state, occupation, and industry estimates of wom-
en’s shares of green jobs and future growth in the number of green jobs held by
women based on two data sources: the Brookings-Battelle Clean Economy data-
base and the U.S. Department of Labor, Bureau of Labor Statistics Green Goods
and Services survey. Green growth occupations are identified from a review of
state reports on the green economy. The U.S. Census Bureau’s American Com-
munity Survey 2008-2010 is the source for the gender analysis of green jobs.
The estimates and projections offered are based on the assumption that firms
producing green jobs and services are essentially like firms producing non-green
jobs and services in the same industry classification group. It is possible that this
assumption is false and that green industries or occupations differ significantly,
whether in the gender composition of the workforce or in other dimensions such
as earnings. To date, however, data are lacking to make such an assessment.




FINDINGS

e Women hold three out of ten green jobs (29.5 percent), significantly less than
their share of all jobs (48 percent). Women in all major race and ethnic groups are
underrepresented in green jobs compared to their share of the overall workforce

e There are large variations between states in the gap between women’s share of
green jobs and women’s share of all jobs. Washington, DC, has the smallest gap at
4 percentage points; Maine has the largest at 24 percentage points.

o Thirty three percent of women in the green economy work in public administra-
tion, compared to 5 percent of all women in the total economy; public adminis-
tration also accounts for a disproportionately large share of men’s green economy
jobs, but the difference is not quite as marked (25 compared to 6 percent).

e Women’s lower representation in the green economy is partly due to differ-

ences in the industry distribution of green compared to all jobs. Industry sectors
such as healthcare, education, leisure service, and finance, which employ a larger
share of women than men in the economy overall, are underrepresented in the
green economy. Industry sectors that employ a larger share of men than women

in the economy overall, such as manufacturing, construction, transportation and
warehousing, and the utilities, are overrepresented in the green economy. Gender
differences are further enlarged, however, because women’s underrepresentation in
these sectors is worse in the green economy than in the economy overall.

e Women are proportionately more likely in the green than the overall economy to
work in office and administrative occupations (31 percent of women in the green
economy compared to 22 percent in the overall economy), business and finance
occupations (12 compared to 5 percent), production occupations (11 compared to
4 percent), protective service occupations (9 compared to 1 percent), and trans-
portation occupations (8 compared to 2 percent).

e As has been established in several studies, green occupations are more likely

to be performed by workers with less than a bachelor’s degree than jobs in the
economy overall. More than three-quarters of green economy workers, compared
to two-thirds of workers in the economy overall, have less than a bachelor’s degree.
Men are more likely than women in green occupations not to have a bachelor’s
degree, but the differences are minor.

e Women’s estimated median earnings for full-time, year-round work are higher in
the green economy than in the overall economy ($38,486 compared to $35,574),
and the gender wage gap is lower (18 compared to 22 percent, for 2008-2010).
This broad pattern, of higher earnings and a lower wage gap, holds nationally and
in the majority of states. In 33 states women’s median annual earnings for full-
time, year-round work are estimated to be at least $1,000 higher in green than in
all jobs. In 43 states the gender wage gap between women and men in the green
economy is smaller than in the overall economy (though eliminated in none).



e The report offers two alternative state-by-state estimates of growth of green jobs
for women. Scenario I is based on state-level estimates of growth in demand for
different occupations and suggests that between 2008-10 and 2018 green employ-
ment will grow by 200,000 additional jobs, of which only 14 percent would go to
women. Insofar as the green economy might grow faster than other parts of the
economy, this scenario is likely to underestimate overall growth, but it allows an
assessment of different job trajectories for men and women.

e Green job growth Scenario II is based on a linear projection of the historical
growth rate of different green industry segments, holding the gender distribution
of jobs constant. It suggests that green employment will grow by close to one mil-
lion during the same period, with 283,400 jobs going to women. Given the depen-
dence of the green economy on regulatory policy and fiscal incentives, it is difficult
to predict with any certainty which of these scenarios is more likely.

e The majority of states have prepared sector reports on employment in the green
economy. The most commonly identified occupations likely to see growing de-
mand in response to green growth are heating and air conditioning technicians,
carpenters, and electricians; women are fewer than 5 percent of current workers in
these occupations. This gender imbalance in high-growth occupations is not ad-
dressed in these state-level reports.

e The underrepresentation of women in green jobs is part of a broader problem
of women’s underrepresentation in science, technological, engineering and math
(STEM) occupations. Yet the ‘green’ aspect of these jobs provides a new oppor-
tunity to encourage more women to pursue such careers and to address women’s
glaring absence from key occupations and fields of work.
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INTRODUCTION

Investments in energy efficiency, pollution control, recycling, and clean and
renewable energy sources improve the environment, increase energy security,
and, potentially, increase competitiveness and exports. Such investments, par-
ticularly in energy conservation, also have the potential to create jobs with
family-sustaining wages that do not require college degrees and provide career
pathways for low-income individuals. A recent report by the U.S. Department
of Labor’s Women’s Bureau (2011) summarized the potential attraction of the
green economy for women: green jobs provide potentially higher earnings than
many ‘traditionally’ female jobs requiring similar qualification levels; opportu-
nities exist at many skill and educational levels, including opportunities to move
up from low-skilled, entry-level positions to highly skilled, higher-paying jobs;
knowing that green jobs contribute to a healthier environment can bring job
satisfaction; and the green economy offers a higher number of comparably well-
paid lower- and middle-skilled jobs than the rest of the economy. Given women’s
disproportionate representation of workers in jobs and occupations paying less
than family-sustaining wages, this characteristic of the green jobs sector is, ar-
guably, of particular relevance to women. Yet little research to date has assessed
how well the potential of the green sector to provide strong job opportunities
for women is currently being realized and what policy and programmatic shifts
might help that potential to be realized in the future. _

This report draws on existing national and state-level studies to provide es-
timates of men’s and women’s employment in the green economy and assesses
how likely women will be to benefit from increased investment in energy conser-
vation and building retrofits. The report begins with an overview of data sources
on green economy employment and a discussion of the Institute for Women’s
Policy Research (IWPR)’s methodology for estimating women’s share of green
jobs. It then provides a state-by-state estimate of the gender distribution of green
jobs, as well as estimates of the distribution of green jobs by gender and race/
ethnicity, industry, occupation, educational attainment, and earnings. After this
general review of the characteristics of women’s and men’s jobs in the green
economy, the report turns to those occupations that are most likely to grow in
response to proactive investment strategies in the energy efficiency of buildings
and that offer the greatest opportunity for family-sustaining wages without re-
quiring extensive college-level education. While this report estimates that wom-
en are three in ten workers in the green economy overall, they are fewer than five
percent of workers in high-quality, high-growth occupations. The report notes
that concerted efforts are required to address women’s severe underrepresenta-
tion in these high-growth green occupations so that both men and women may
benefit from the job-creating potential of investments in energy efficiency and
conservation.







MeTHoDOLOGY: ESTIMATING THE GENDER
DisTRIBUTION OF GREEN JOBS

DATA SOURCES

To date, two comprehensive national assessments of employment in green
goods and services have been conducted: the Brookings-Battelle study (BBS;
Muro, Rothwell, and Saha 2011) and the Green Goods and Services (BLS-GGS)
survey of employers conducted by the U.S. Department of Labor, Bureau of La-
bor Statistics (2012a). These studies do not provide a gender estimate of green
jobs but form the basis for IWPR’s estimates of women’s share of green jobs,
women’s median earnings and educational characteristics in green jobs, and
their share of projected job growth.

Both studies employ similar definitions of green activities: jobs with an ‘en-
vironmental benefit” (Muro et al. 2011) in “businesses that produce goods and
provide services that benefit the environment or conserve natural resources”
(U.S. Department of Labor 2012a); but, as the detailed identification of poten-
tially green industry segments was conducted independently by each, they differ
slightly in the detailed definition of ‘green.” Both studies count only direct jobs:
jobs in a factory producing wind turbines are counted, but jobs in a factory that
produces conventional screws to be used in the production of the turbines are
not. In establishments that produce solely green goods and services, both studies
count all workers as working in the green sector, whether they are directly in-
volved, for example, in producing environmentally friendly cleaning products,
or whether they are indirectly involved as administrative assistants, janitors, or
delivery truck drivers. Yet many establishments are not ‘exclusively’ green; a col-
lege might teach classes on environmental engineering as part of a broad set of
courses, or a factory might provide components for hybrid cars, as well as for
conventional cars. In these circumstances the Brookings-Battelle study includes
only the workers who contribute to the production of green goods or services
(Rothwell, Grueber, Horowitz, and Muro 2011). The BBS identified potentially
‘green’ establishments based on industry codes (using detailed SIC codes) and
public lists of green companies. Information on the industry, location, and em-
ployment of these companies and their establishments was collected by BBS us-
ing Dun & Bradstreet and the National Establishments Time Series (NETS)—
the latter for historical data.

The BLS-GGS survey was administered through the Quarterly Census of Em-
ployment and Wages to a sample of establishments in 333 industry segments
that the BLS had identified as most likely “to produce green goods or provide
green services” (U.S. Department of Labor 2012a). BLS-GGS employment es-




timates are based on the share of employment or revenues reported by the es-
tablishment applied to the number of workers on payroll during the reference
week. The BLS asks firms to provide the revenue derived from green goods and
services, and apportions a corresponding share of its total employment to green
goods and services, and thus includes both the workers directly engaged in pro-
viding ‘green’ tasks as well as administrative or support workers. Public sector
employers and not-for-profits are asked to provide direct job estimates. Workers
who are involved in intra-firm green activities and processes, for example, in the
establishment’s recycling activities, without directly contributing to the green
‘output’ of the establishment are not counted.!

Both the BBS and BLS-GGS studies produce similar estimates for the number
of jobs held in 2010 of less than 3 percent of total employment: BBS estimates
a total of 2.7 million workers, including 575,000 public sector workers, and the
BLS estimates 3.2 million workers in total, including 860,000 public sector work-
ers (Muro et al. 2011; United States Department of Labor 2012a).

The BBS and BLS-GGS studies provide estimates of green employment by in-
dustry and by broad occupational groupings for 2010. Such occupational infor-
mation was not directly collected from employers. When estimating the occupa-
tional distribution of green jobs, Brookings-Battelle makes the assumption that
a firm producing ‘green’ goods and services essentially has the same type of jobs
(in terms of occupations, educational profile, earnings) as a firm in the same in-
dustry segment that produces non-green goods and services. The BBS database
provides estimates of the green economy by state and educational attainment,
and by state and broad occupation.

Apart from these national studies, the majority of states have conducted stud-
ies of employment in the green economy. Several of these studies are based on
surveys of employers and other original data collection, while others use general
input-output estimations based on national statistics. Appendix Table A1 pro-
vides an overview of the methodologies and job estimates in the state reports. Of
the 45 state-level reports that are available, only two, the report for Minnesota
and a study on green jobs in Rhode Island conducted by independent research-
ers, include an estimate of women’s share of green jobs..

METHODOLOGY FOR ESTIMATING THE GENDER
DisTRIBUTION OF GREEN JOBS

This report draws on the U.S. Census Bureau’s American Community Survey
(ACS) to estimate the shares of women and men working in green occupations
for private and public employers producing green goods and services; the ACS
is also a source for the earnings and educational profiles of the men and women

1 The BLS separately conducted a survey of “Green Technologies and Practices” to capture employment in such
activities (U.S. Department of Labor 2012b). Based on its survey the BLS estimates that 854,000 workers (0.7 percent of
total U.S. employment) in 2011 spent at least half of their time on processes and techniques that reduce the environ-
mental impact of production processes or improve energy efficiency. The two BLS surveys used different methodolo-
gies and survey definitions and cannot be directly compared; estimates may involve the same workers and are not
‘additive.



estimated to hold green jobs. To get a sufficiently large sample for such detailed
analysis, the IWPR study uses the three-year combined ACS files for 2008-2010.

Microdata files for the 2008-2010 ACS (Ruggles et al. 2010) include a sample
weight that indicates how many people in the U.S. population are represented by
a given sample observation in the survey sample. This population weight is used

to estimate the size and distribution of the national workforce by gender, educa-
tion, occupation, and other characteristics for respondents who report employ-
ment currently or in the previous twelve months.

To estimate the number of jobs in the green, or clean, economy by gender and
other variables of interest, the sample weights are adjusted in a series of steps to
the size of the “clean economy” from Brookings-Battelle (Muro et al. 2011) and
the GGS sector from the U.S. Department of Labor, Bureau of Labor Statistics
(2012a), reflecting both the BBS state-level education and occupation estimates
and the BLS-GGS estimates of state-level industrial distributions. First, the sam-
ple weights are adjusted to the state-specific’ educational attainment distribution
of the green economy workforce from the Brookings-Battelle Clean Economy
database. Educational attainment is coded in seven categories: Less than high
school completion, High school graduation or GED certification, Some college,
Associate’s degree, Bachelor’s degree, Master’s degree, and Doctoral or profes-
sional degree. Second, the weights are adjusted to the state-specific occupational
distribution of the green economy workforce from the Brookings-Battelle Clean
Economy database. ‘Occupation’ is measured using the 22 BLS major occupa-
tional categories for the civilian labor force. Third, the weights are adjusted to
the state-specific distribution of the workforce by industry sectors using data
from the BLS-GGS (U.S. Department of Labor 2012a). Industry is coded into 15
categories including public administration.’ Fourth, a final adjustment is made
using a ranking method to ensure that the weight for the number of green jobs
represented by each sample observation in the ACS reproduces the size of the
green goods and services workforce by state and industry sector. That is, the new
weight estimates the number of green jobs represented by an observation in the
ACS, in the same way the sample weight estimates the total employed popula-
tion. The resulting weight is used in microdata analyses to estimate the size of
the green economy by the social and demographic characteristics of the work-
force that are of interest, and the original sample weight is used to estimate the
size and characteristics of the total workforce.

2 Available for fifty states and the District of Columbia.

3 ‘Public administration’ includes establishments primarily engaged in enacting and administering laws. Govern-
ment-owned establishments engaged in nongovernmental activities are classified in the same industry as privately
owned establishments engaged in similar activities.




Growth projections of the size and distributions of worker characteristics in
the green economy in 2018-2020 were calculated in two ways. The first is based
on state-specific growth of detailed occupations (SOC codes) for 2008-2018 re-
coded to the 2002 Census occupational classification (Projections Central 2011).
For each state,* the ratio of the projected size of the occupation group in 2018
divided by the base size of the occupation group in 2008 is multiplied by the
sample weight for the green economy workforce in 2008-2010, to estimate the
number of jobs in 2018 represented by each observation in the 2008-2010 ACS.
The growth rate in each state for the detailed occupation in the green sector is
assumed equal to the overall occupation’s growth, but the change in number of
women and men in green jobs can vary due to different rates of occupational
growth that can vary by the gender composition of the occupation. In as far as
this estimation is based on general occupational projections, which incorporate
assumptions about green job growth but only as one element among many fac-
tors influencing the changing demand for occupations, these estimates are likely
to underestimate actual green job growth.

The second growth projection is based on applying the state-specific green
economy growth rates for 2003-2010 from the BBS (Table All in Muro et al.
2011). These are reported as annual average changes in the number of jobs and
are applied to the estimates of the green economy workforce generated using the
2008-2010 ACS. There is, of course, no guarantee that job growth in the green
economy will continue at the same historic rate, but at least this scenario does
provide some indication of the impact of green-specific growth rates. In this sce-
nario, the rate of projected growth in green jobs is the same for women and men,
but the faster rate of growth measured for the green economy from 2003-2010 is
projected forward for eight years to 2018.

Before turning to the results of the analysis, it should be emphasized again
that the estimates and projections offered are based on the assumption that firms
producing green jobs and services are essentially like firms producing non-green
jobs and services in the same industry classification group. It is possible that this
assumption is false, and that green industries or occupations differ significantly,
whether in the gender composition of the workforce or in other dimensions such
as earnings. To date, however, the data to make such an assessment are lacking.

4 There were no 2008-2018 occupational projections available for South Dakota. Occupations in South Dakota were
assumed to grow at the national average.









FINDINGS: THE GENDER AND RACE/ETHNIC
DisTRIBUTION OF GREEN JOBS

Using the methodology described above, this study finds that fewer than three
of ten green jobs are held by women, whereas women are nearly half of the total
labor force. The study estimates that 924,163 women worked in green jobs in
2008-2010, 1.3 percent of all women workers and 30 percent of workers in green
jobs (Appendix Table A2). Working in green jobs is also not common for men;
but for every woman in a green job, there are more than two men in green jobs.

Women of all the largest race and ethnic groups are underrepresented in the
green economy compared to their share of the total workforce. Black women are
estimated to hold 135,400 green jobs, 4.3 percent of all green jobs, less than their
5.9 percent share of all jobs; Hispanic women are estimated to hold 125,000 green
jobs, 4 percent of green jobs compared to 6.3 percent of all jobs; Asian American
women are estimated to hold 44,660 green jobs, 1.4 percent of all green jobs com-
pared to 2.5 percent of all jobs; and white women 598,000 green jobs, 19 percent
of the green workforce compared to 32 percent of the total workforce(Table 1).

Table 1. Green Jobs by Gender and Race/Ethnicity*: Employed Workers Aged
18 Years and Older in the Civilian Workforce, 2008-2010

Women Men Total Women's Women's

Green Jobs GreenJobs GreenlJobs share of share of all
green jobs  jobs
(3,129,110) (140,746,458)

White 598,494 1,510,170 2,108,664 19.1% 31.9%
Black 135,435 220,275 355,710 4.3% 5.9%
Asian American 44,660 83,633 128,293 1.4% 2.5%
Hispanic 124,519 346,979 471,498 4.0% 6.3%
Other 21,056 43,889 64,945 0.7% 1.0%
Total 924,163 2,204,947 3,129,110 29.5% 47.6%

Note: * ‘White’ is defined as ‘white alone, non-Hispanic’; ‘Black’ is ‘black alone, non-Hispanic’; ‘Hispanic’ includes
people of all races; “Other’ includes persons of two or more races and anyone not elsewhere specified.

Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Sur-
vey microdata (Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of
Labor 2012a); and Brookings-Battelle Clean Economy database (Muro et al. 2011).




THE GENDER DisTRIBUTION OF GREEN JOBS
ACROSS STATES

Women are less likely than men to work in green jobs in all 50 states and in
Washington, DC, but there is significant variation in the degree of their un-
derrepresentation between states (Appendix Table A2)° Women’s share of green
jobs varies from almost half of all green jobs in Washington, DC (46 percent,
only 3 percent below women’s share of all jobs in DC) to less than a quarter of
green jobs in North Dakota (Appendix Table A2). Figure 1 shows the gap be-
tween women’s share of total employment and women’s share of green jobs for
each state; this gap is largest in Maine at 24 percentage points.

Figure 1. The Green Gender Gap in Employment State-by-State: Women'’s Share of
Total Employment Minus Women's Share of Green Employment; Employed Workers
Aged 18 Years and Older in the Civilian Labor Force, 2008-2010
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Source: IWPR analysis of 20082010 Integrated Public Use Microdata Series (IPUMS) American Community Survey mi-
crodata (Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and
Brookings-Battelle Clean Economy database (Muro et al. 2011).

5 State-level green employment is measured in terms of where a person works rather than where he or she is a
resident.



THE GENDER DisTRIBUTION OF GREEN JOBS
AcCROSS INDUSTRIES

State-level differences in women’s share of green jobs are likely to largely reflect
each state’s unique industry composition of green jobs compared to the overall
economy. Industry sector (a category that counts all workers working in a firm
across occupations, whether they work as technicians, secretaries, accountants,
or janitors) matters in two ways: first, it allows comparing the distribution of
green jobs across all industry sectors to the distribution of all jobs across all in-
dustries (Figure 2); second, it allows for the estimation of the gender distribution
of employment in the green economy compared to the gender distribution in the
overall economy (Table 2).

Figure 2. Distribution of Jobs Across Major Industries in the Green Economy
and the Overall Economy, 2008-2010

PublicAdministration 27.5%
Manufacturing 14.8%

Construction

Professional, Scientific, and Technical
Administrative and Waste Services
Transportation and Warehousing

Trade

Utilities
Natural Resources and Mining
Other Services, Except Public Administration

Information

Education and Health Services

Management of Companies and Enterprises

Leisure and Hospitality

Financial Activities —— |
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Notes: Percentagesare shown only for distributionacross green jobs. ‘Publicadministration’ includes establishments
primarily engaged in enacting and administering laws. Government-owned establishments engaged in nongovern-
mental activities are classified in the same industry as privately owned establishments engaged in similar activities.
Sources: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community
Survey microdata (Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of
Labor 2012a); and Brookings-Battelle Clean Economy database (Muro et al. 2011).

As can be seen from Figure 2, green jobs are over five times as likely to be in
public administration and almost twice as likely to involve ‘professional, scien-
tific and technical services’ than is the case for all jobs in the overall economy.
Table 2 shows that in these two industry sectors the differences between the
green and the overall economy are more pronounced for women than men. In
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the economy overall, 4.9 percent of women are employed in public administra-
tion, but 32.6 percent of women are in public administration in the green econ-
omy, compared to 5.8 and 25.4 percent of men, respectively (Table 2). Women
are more likely than men to work in industries that are underrepresented in the
green economy, such as education and health, leisure and hospitality, and finan-
cial activities. Men are more likely than women to work in industries that are
overrepresented in the green economy, such as construction, transportation and
warehousing, and the utilities. This partly explains women’s lower share of green
jobs compared to their share of all jobs. Thus, a jurisdiction with a high share of
jobs in public administration and professional, scientific, and technical services,
such as Washington, DC, is likely to have a higher level of green employment for
women than a state like Maine.®

Table 2. Distribution of Jobs Across Major Industries in the Green Economy and in the
Overall Economy: Employed Female and Male Workers Aged 18 Years and Older in the
Civilian Workforce, 2008-2010

Women Men

Major Industry Green jobs All jobs Green jobs All Jobs
Public Administration* 32.6% 4.9% 25.4% 5.8%
Manufacturing 13.6% 6.7% 15.2% 14.5%
Construction 3.0% 1.3% 15.6% 11.7%
:‘c’;‘:‘sz;"sagr Sicci::t'ﬁ" and 15.0% 6.0% 9.5% 6.8%
Cvz':t':'ssz:sltl‘:: and 11.2% 3.4% 9.8% 4.8%
Transportation and Warehousing 4.8% 2.2% 9.1% 6.0%
Wholesale and Retail Trade 7.7% 13.7% 6.0% 14.8%
Utilities 1.2% 0.4% 2.5% 1.3%
Natural Resources and Mining 1.3% 0.7% 2.4% 2.9%
?r::ieornServices, Except Public Adminis- 21% 5.50 1.7% 4.4%
Information 1.5% 2.1% 1.1% 2.5%
Education and Health Services 2.7% 35.7% 0.5% 10.9%
ﬂa;zgf;'::i‘:e": Companies 2.2% 0.1% 0.7% 0.1%
Leisure and Hospitality 1.0% 9.3% 0.6% 7.9%
Financial Activities ** 8.0% ** 5.8%
All 100% 100% 100% 100%

Notes: Percentages are shown only for distribution across green jobs. ‘Public administration’ includes establish-
ments primarily engaged in enacting and administering laws. Government-owned establishments engaged in nongov-
ernmental activities are classified in the same industry as privately owned establishments engaged in similar activities.
Sources: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey microdata
(Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and Brookings-
Battelle Clean Economy database (Muro et al. 2011).

6 Over half of all workers in Washington, DC, were employed in government and professional, scientific and technical
services (54.4 percent) in September 2011, compared to a quarter of workers in Maine (26.5; IWPR calculation based
on U.S. Department of Labor, Bureau of Labor Statistics [2012c]).



Yet, the gender differences are further enlarged because in almost all indus-
tries women’s share of jobs is lower in green activities in an industry sector than
itis of all jobs in that sector (Appendix Table A3). This includes industries such as
construction, transportation and warehousing, mining, and the utilities; women
are proportionately underrepresented in these jobs in the overall economy, and
their underrepresentation is even more pronounced in the green economy in
these industries. For example, women’s share of all jobs in utilities is 22 percent,
but their share of green jobs in utilities is only 17 percent; in transportation and
warehousing, their overall share of employment is 25 percent, but of green jobs
in transportation and warehousing it is only 18 percent.”

THE GENDER DisTRIBUTION OF GREEN JOBS
Across OCCUPATIONS

The distribution of employment across specific occupations also differs be-
tween the green economy and the overall economy and in key occupations.
Occupations in transportation and material moving, protective services, pro-
duction, construction and extraction, and architecture and engineering are
proportionately much more common in the green than in the overall economy
(Figure 3). With the exception of production occupations, these occupations are
nontraditional for women (that is, women make up fewer than 25 percent of
workers in the occupation; they are 29 percent of production workers®). In con-
trast, occupations in healthcare, education, training and libraries, food prepa-
ration and serving, and personal care and services employ considerably fewer
workers in the green than in the total economy (Figure 3). With the exception
of food preparation and serving, where women are 56 percent of workers in the
economy overall, these occupations are nontraditional, or nearly so, for men.’ In
sum, women are much less likely than men are to work in the occupations that
predominate in the green economy (just as the previous section showed they
are less likely than men to work in the industries that predominate in the green
economy).

Appendix Table A4 shows the estimated distribution of men and women across
22 major occupational groupings, as well as the estimated number of green jobs
in each of these occupations. Figure 4 provides a picture of the distribution of
occupations separately for men and women in the green economy and the over-
all economy. Both women and men are proportionately more likely in the green
economy than the overall economy to work in production occupations, protec-
tive services, transportation, architecture and engineering, and, although the

7 IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey micro-
data (Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and
Brookings-Battelle Clean Economy database (Muro et al. 2011).

8 This definition of nontraditional comes from the Francis Perkins Act of 2006; IWPR analysis of data from 2008-2010
American Community Surveys,{Aus: should this be plural?} Bureau of Labor Statistics Green Goods and Services, and
Brookings-Battelle Clean Economy database.

9 In the total economy women are 88 percent of workers in healthcare support occupations, 78 percent of personal
care and service occupations, 75 percent of healthcare practitioners and technicians, and 74 percent of education,
training, and library occupations. Thus, these occupations are nontraditional, or nearly so, for men, since they hold 25
percent or fewer of the jobs in each.
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differences are small, women are more likely to work in construction occupa-
tions when they work in green jobs than when they work in the economy overall.

Figure 3. Distribution of Workers Across Major Occupations in the Green
Economy and the Overall Economy, Workers Aged 18 Years and Older in the
Civilian Economy, 2008-2010
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In several occupations, the gender imbalance seen in occupational distribu-
tion in the overall economy is even more pronounced in the green economy. For
example, women are proportionately more likely in the green than in the overall
economy to work in ‘office and administrative’ occupations (31 percent of wom-
en in the green economy compared to 22 percent in the overall economy), while

men, already much less likely than women to work in such jobs in the

overall economy, are even less likely to work in these occupations in the green
economy (4.9 percent in the green economy compared to 7.0 percent in the over-
all economy; Figure 4).



Figure 4. Distribution of Female and Male Workers Across Selected Occupations* in the
Overall Economy and Green Economy, Workers Aged 18 Years and Older in the Civilian
Economy, 2008-2010
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Note: *Only occupations accounting for more than 3 percent of green employment for either men or women are shown.
Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series IPUMS) American Community Survey microdata (Rug-

gles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and Brookings-Battelle Clean
Economy database (Muro et al. 2011). See methodology note above.

With one exception, building and grounds cleaning and maintenance occu-
pations (where women’s share is 40 percent in the total economy compared to
31 percent in the green economy), however, gender segregation within occupa-
tions in the green economy does not differ much from the overall economy. That
is, for example, while transportation and material moving occupations account
for a much larger share of male compared to female jobs in the green economy;,
women’s share of transportation and material moving occupations in the total
economy is not much different from their share of these occupations in the green
economy (16 and 14 percent respectively). Women are 22 percent of workers in
protective service occupations in the total economy, compared to 19 percent in
the green economy; 29 percent of workers in production occupations overall,
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compared to 27 percent in the green economy; and 3 percent of workers in con-
struction occupations overall, compared to 3 percent in the green economy."

THE EDUCATIONAL PROFILE OF MALE AND FEMALE
WOoRKERS IN THE GREEN EcoNOMY

Table 3 presents the study’s estimates of green jobs in the economy (compared
to the overall economy) that do not require a four-year college degree, disaggre-
gated by gender.

As has been established in several studies, green occupations are less likely
to be performed by workers with at least a bachelor’s degree than jobs in the
economy as a whole. Over three-quarters of green economy workers, compared
to two-thirds of workers in the economy overall, have less than a bachelor’s de-
gree (Table 3). This study shows that men are more likely than women in green
occupations not to have a four-year college degree, but the differences are gener-
ally not substantial.

GREEN JoBs AND EARNINGS

This study finds that, on average, women are doing better in green jobs than
in the economy as a whole: women’s estimated median earnings for full-time,
year-round work in the green economy are higher than in the overall economy
($38,486 compared to $35,574), and the gender wage gap is lower (18 compared
to 22 percent, for 2008-2010; Appendix Table 5). Both men and women gain in
the green economy, but women’s gains from green jobs are higher than men’s.

The analysis also shows that this broad pattern, of higher earnings and a lower
wage gap, is also found in the majority of states. In 33 states women’s median an-
nual earnings for full-time, year-round work are estimated to have been at least
$1,000 higher in green jobs than in the overall economy (Appendix Table A5). In
43 states the gender wage gap between women and men in the green economy is
smaller than in the overall economy (though eliminated in none)."

Table 4 shows that this earnings advantage between green jobs and jobs over-
all is also true for women workers without a four-year college degree (only the
largest green occupations have a large enough sample of workers to provide esti-
mates). In protective services, median earnings for women without a bachelor’s
degree are 13 percent higher in the green economy than in the economy over-
all. In office and administrative support occupations, they are 8 percent higher,
and in business occupations, 7 percent higher. In production and transportation
and material moving, the other two large occupations for women in the green
economy, earnings are only marginally higher for women compared with the

economy overall (Table 4).

10 IWPR analysis based on IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Com-
munity Survey microdata (Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department
of Labor 2012a); and Brookings-Battelle Clean Economy database (Muro et al. 2011).

11 More detailed econometric analysis to control for factors such as age and experience could confirm whether the
wage advantages for women are specific to the green economy, or possibly a reflection of differences in the demo-
graphic make-up of the two workforces.



Table 3. Proportion of Workers Aged 25 Years and Older With Less Than a Four-Year
College Degree by Occupation in the Overall Economy and Green Economy,
Civilian Workforce, 2008-2010

Occupation Total Economy Green Economy Male Green Female Green

Management 47.2% 53.9% 54.7% 52.2%

Business and Financial 36.9% 42.9% 37.0% 47.8%

Operations

Computer and Mathematical 33.6% 40.4% 39.0% 43.8%

Science Occupations

Architecture and Engineering 34.8% 39.5% 40.3% 34.9%

Occupations

Life, Physical, and Social Science 17.0% 24.4% 25.7% 22.5%

Community and Social Service Occupa- 27.9% 36.4% 35.2% 37.1%

tions

Legal Occupations 21.6% 32.9% 11.0% 49.3%

Education, Training, and Library 20.8% 40.2% 45.3% 37.2%

Arts, Design, Entertainment, Sports, 39.6% 45.3% 48.7% 41.7%

and Media

Healthcare Practitioner and 43.5% 54.3% 48.3% 56.9%

Technical

Healthcare Support 89.7% 90.6% 86.6% 91.3%

Protective Service 76.0% 78.5% 78.5% 78.8%
90.3% 92.7% 91.9% 93.3%

Food Preparation and Serving Related ° ° ° °

Building and Grounds Cleaning and 93.9% 94.9% 94.4% 95.8%

Maintenance

Personal Care and Service 84.2% 88.1% 83.8% 89.4%

Sales and Related 68.3% 74.3% 69.4% 79.8%

Office and Administrative 81.0% 83.7% 77.8% 85.7%

Support

Farming, Fishing, and Forestry 93.8% 9>.8% 96.0% 9>:1%

Construction and Extraction 93.4% 95.0% 95.2% 89.3%

Occupations

Installation, Maintenance, and Repair 92.4% 94.0% 94.4% 86.6%

Occupation

Production 92.2% 94.1% 94.0% 94.3%

Transportation and Material 92.0% 93.8% 93.6% 94.7%

Moving

Total (percent of workers) 66.1% 75.7% 771% 72.5%
81,711,537 2,141,335 1,530,342 610,993

Total (number of workers)

Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey microdata
(Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and Brookings-
Battelle Clean Economy database (Muro et al. 2011).
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Table 4. Median Annual Earnings for Full-Time, Year-Round
Female Workers With Less Than a Four-Year College Degree, by
Occupation. Employed Workers in Civilian Workforce Aged 25
Years and Older, 2008-2010

Total Economy Green Economy***
Occupation*® W°”.‘e” s Median Annual Women's Median Annual
Earnings
Busmes:s and Financial $41,673 $44.600
Operations
Protective service $35,448 $40,000
Office and
Administrative $32,000 $34,637
Support
Production $25,000 $25,320
Transportathn and $25,000 $25,826
Material Moving

Note: * Only occupations which are estimated to employ a minimum of 40,000 full-time year
around women with less than a 4 year college degree are shown.

Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series IPUMS) Ameri-
can Community Survey microdata (Ruggles et al. 2010); Bureau of Labor Statistics Green
Goods and Services (U.S. Department of Labor 2012a); and Brookings-Battelle Clean Economy
database (Muro et al. 2011).

In summary, women are underrepresented in the green economy compared to
their share of the total workforce and compared to their share of almost all oc-
cupations. Yet, median annual earnings for women who work in green economy
jobs are slightly higher than median annual earnings for women in the economy
overall.



FINDINGS: GROWTH PROJECTIONS FOR THE
GREEN EcoNoMy

The green economy is made up of a number of different occupations and in-
dustry segments that differ both in terms of their likely growth during the next
few years and the extent to which any growth in demand for their goods and
services is likely to result in additional jobs. While demand for green house-
hold goods, such as energy-efficient refrigerators, for example, or for more fuel-
efficient cars, is likely to grow, technological innovation is likely to limit the
extent to which such growth in demand will lead to additional jobs. In contrast,
an increase in the demand for the retrofitting of buildings to make them more
energy efficient, in response to, for example, changes in regulatory incentives or
other factors such as the price of oil or of alternative energy sources, is likely to
more directly translate into additional employment, particularly in construc-
tion. Pollin (2012) estimates that investments of $150 billion to achieve cleaner
and reduced energy use over a 20-year period will create an additional 1.7 mil-
lion jobs in total, 30 percent of these construction-related jobs. If implemented,
such a strategy would more than double the number of green construction jobs
compared with 2008-2010. A report by Deutsche Bank Climate Change Ad-
visors and the Rockefeller Foundation (2012) estimates that investments to re-
duce the energy consumption of buildings by 30 percent can create 3.3 million
new direct and indirect ‘job years.’ The study estimates that the majority of new
full-time equivalent jobs (FTE) would arise from energy retrofits of residential
homes (65 percent of FTEs), and, among residential housing, over 80 percent of
such new job opportunities would arise in the retrofitting of single-family resi-
dential homes and mobile homes (Deutsche Bank 2012).

Growth estimates for the number of women’s jobs in the green economy re-
flect assumptions made about the overall vitality of the economy, specific de-
mands for green jobs and services, and changes in the regulatory and policy
environment regarding energy conservation and the development of renewable
energy sources. In this report we provide two basic green jobs growth estimates.
The growth estimates for Scenario I are based on state-level growth projections
for different occupations to 2018; and in this scenario, the share of green workers
within an occupation is held constant at 2008-2010 levels. Growth projections
reflect differences in demand for different occupations, and, in as far as women’s
share of occupations differs from men’s, green jobs for men and women may
grow at different rates. Scenario II is based on state-by-state historic growth rates
from 2003 to 2010, as estimated by Muro et al. 2011, and projects these growth
rates linearly to 2018. Under this scenario, the distribution of occupations and
industries in the green economy, and of women’s and men’s shares of these, is
held constant, so that men’s and women’s jobs are projected to grow at the same
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rate, but this scenario allows for faster growth within the green economy than
elsewhere.

Under Scenario I, the total number of green jobs is projected to grow by slight-
ly under 200,000 jobs between 2008/10 and 2018, an increase of 6.2 percent (Ap-
pendix Table A6). This scenario illustrates the impact of current gender segrega-
tion in occupations on job gains: women are estimated to gain only 14 percent,
or 27,000, of these additional green jobs. Growth projections vary considerably
between states. All states are estimated to see at least some growth in overall
male employment in green jobs whereas women’s employment growth is pro-
jected to fall in 14 states, reflecting differential growth in demand for different
occupations and the differing occupational mix in the green economy among
states.

Under Scenario I, applying historic growth rates state-by-state, green jobs are
estimated to grow by 31 percent between 2008/10 and 2018 by nearly 1 million
jobs (Appendix Table A7). Under this scenario, where the same growth rates
apply to men’s and women’s jobs, women’s green employment would grow by
283,400 jobs.

These two scenarios are likely at the opposite ends of a spectrum of possible
growth of green jobs. Scenario I is likely to underestimate any specific factors
that might lead to higher than average green jobs demand, while Scenario II,
reflecting a simple projection of historical growth rates, may well overestimate
growth. In supplemental data provided by the Brookings Metropolitan Policy
Program, the annual rate of growth between 2003 and 2010 in the private sec-
tor is lower, overall, than the total economy rate used in Scenario II. In recent
years, moreover, the private sector has experienced job growth while the public
sector, which, as discussed, is responsible for a substantial share of green jobs,
has been contracting (Hartmann, Fischer, and Logan 2012). A key influence on
the size and growth rate of green jobs, particularly jobs in lower- and medium-
skilled occupations highlighted in this report, will be regulatory decisions and
government incentives promoting investments in energy efficiency, especially in
commercial and residential housing and transportation. While it is easy to pre-
dict that public policy will have a major impact on green job growth, at the time
of writing it is much harder to predict the actual direction of such policy. The
American Taxpayer Relief Act of 2012, for example, reinstates a number of tax
credits related to energy efficiency that expired at the end of 2011 and extends
these to the end of 2013, including for expenses to make existing homes more
energy efficient and for the construction of new energy-efficient homes."

It is important to note that both projections hold the basic gender distribu-
tion within occupations and industries constant at 2008-2010 levels and thus
assume that women’s underrepresentation in the green economy will remain
unchanged. A concerted effort to tackle women’s underrepresentation in key
green occupations would likely increase women’s green job gains.

12 The American Taxpayer Relief Act of 2012, Sections 401 to 412. <http://www.gpo.gov/fdsys/pkg/BILLS-112hr8enr/
pdf/BILLS-112hr8enr.pdf> (accessed January 17, 2013).



RETIREMENT-RELATED GREEN JOBS EMPLOYMENT
OPPORTUNITIES

These two projections provide estimates of the change in total green employ-
ment in different occupations and industry segments; additional green employ-
ment opportunities arise from the replacement of incumbent workers due to
retirement. Figure 5 shows the green occupations with the largest number of
workers aged 55 and older in 2008 to 2010 and thus likely to retire in the next
five to ten years. Close to a fifth (19 percent) of the green workforce are in this
age group, estimated at close to 600,000 workers; over 100,000 workers in green
transportation and material moving jobs are older, close to 100,000 in green
office and administrative support jobs, and close to 67,000 in green production
jobs. Green construction has one of the lowest shares of older workers, at 13 per-
cent of all those working in green construction, but that still sums up to 38,400
workers who will need to be replaced just to maintain existing demand.

Figure 5. The Ten Green Occupations with the Largest Number of
Employed Workers Aged 55 and Older, Civilian Workforce
2008-2010

AllGreen Occupations
Transportationand Material Maoving
Office and Administrative Suppart
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Management
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Note: Percentages show the share, the numbers in brackets show the absolute number of work-
ers aged 55 and older in an occupation.
Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) Ameri-
can Community Survey microdata (Ruggles et al. 2010); Bureau of Labor Statistics Green
Goods and Services (U.S. Department of Labor 2012a); and Brookings-Battelle Clean Economy
database (Muro et al. 2011).

The share of older workers in the green economy is the same as in the overall
economy, and differences between green and all jobs are minor also for individ-
ual occupations (Appendix Table A8). In construction occupations, occupations
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that would expand disproportionately with increased investments in energy effi-
ciency and building retrofits, over a million workers are 55 years and older, even
though older workers are a smaller proportion in construction than in most
other occupations. The number of transportation workers close to retirement is
even higher, at 1.8 million workers, or 20 percent of current workers. While not
shown in this table, certain industrial sectors of the economy, such as the utili-
ties, have much higher levels of pending retirement (American Public Power As-
sociation 2005; Ray and Snyder 2006, IBEW 2010; Kitterman and Dugan 2012;
O’Donnell 2004). This demographic trend and the need to train and educate new
generations of workers to be ready to fill jobs left by retiring workers provide new
opportunities to redress women’s underrepresentation in such technical better-
paid occupations.

IN-DEMAND OccupPATIONS IN THE GREEN ECONOMY BY
GENDER AND RACE/ETHNICITY

Many states have prepared studies to assess the demand for skills in the green
economy in an effort to inform workforce development policies and preempt
the development of skill shortages that might reduce the potential growth of
the green sector in the state. Thirty state-level reports on the green economy
include an assessment of in-demand occupations; Appendix Table A9 provides
a list of the ten most commonly mentioned occupations in state-level reports.
Eight of the ten occupations are construction related, and seven do not require a
bachelor’s degree. Women’s share of these in-demand green occupations is much
lower than their estimated share of all green employment. With one exception
(environmental engineers), women comprise fewer than 10 percent of workers
in these high-growth green occupations.” In five of these occupations, women
make up fewer than 5 percent of workers.

All construction occupations together employed 200,600 women; this is a sub-
stantial number of women, not that far behind the absolute numbers of women
who are doctors and surgeons but far behind in terms of their overall share of
these occupations—fewer than 3 percent of all construction workers are women
(U.S. Department of Labor 2011). Women are not doing any better in terms of
access to jobs in green construction. Of 284,900 construction workers engaged
in green activities in 2008-2010, only 7,500, or 2.7 percent, were women (Fig-
ure 6). The occupation mentioned most frequently, ‘heating, air conditioning
and refrigeration mechanics and repairers’ (HVAC technicians; in 22 state-level
green reports) in 2008-2010 employed fewer than 2 percent of women workers
(1.2 percent, Figure 6, an estimated 2,795 women of a total HVAC workforce of
230,304 workers, Appendix Table A10); the two next most frequently mentioned

occupations also employ proportionately very few women. Women were just 2.2
percent of electricians (11,200 women of 509,700 workers) and just 1.7 percent of
carpenters (21,600 women of a total workforce of 1,289,700).

13 In 2010 women were 44 percent of those receiving a bachelor’s degree in environmental engineering, but only 12
percent of electrical engineers (Gibbons 2010).



During the last few years there has been a rapid increase in demand for sup-
plementary qualifications related to the retrofitting of buildings. Such qualifica-
tions are perceived as particularly relevant given the recession-related collapse of
the market for new buildings. A survey conducted by the Building Performance
Institute (BPI) in 2011 of individuals who sought BPI certified qualifications
found that women made up only 10 percent of people who went through BPI cer-
tification exams (Building Performance Institute 2012); the BPI sets standards
and offers certifications for residential energy efliciency retrofit work.

As shown in Figure 7, women of all races and ethnicities are underrepresented
in construction occupations (the numbers of women in construction are too low
to provide race/ethnic estimates for the green construction jobs for women), but
Hispanic women are slightly more likely to work in construction occupations
compared to their overall share of the female workforce (19 percent compared to
13.1 percent). This echoes the proportional overrepresentation of Hispanic men
in construction, who comprise 28 percent of the male construction workforce
compared with 16 percent of the overall male workforce. White women’s share
of construction jobs is close to their overall share of the female workforce. Black
women on the whole are underrepresented in construction trades (8.5 percent
of women working in construction, compared to 12.3 percent of all employed
women), although there is considerable variation across different construc-
tion occupations. Black women, however, make up a higher share of the female
construction workforce than black men do of the male construction workforce
(Figure 7). Appendix Tables Alla and Al1b provide more detailed occupational
estimates by race/ethnicity for construction employment.

Figure 6. Women'’s Share of In-Demand Green Building and Retrofit
Occupations, 2008-2010 .
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Survey microdata (Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department
of Labor 2012a); and Brookings-Battelle Clean Economy database (Muro et al. 2011).{




The majority of in-demand occupations cited in green jobs reports do not
require a bachelor’s degree. Women’s share of the green in-demand occupations
typically requiring a bachelor’s degree—electrical engineers, construction man-
agers, and environmental engineers—tends to be higher than in construction
trade occupations with less formalized education requirements (U.S. Depart-
ment of Labor 2011). Researchers of occupational gender segregation suggest
that the on-the-job training systems that are common in construction trades
(whether these involve formal apprenticeship systems or less formalized patch-
works of on-the-job training and certification) make it harder for women to
enter predominantly male occupations because doing so requires the coopera-
tion of male co-workers and supervisors in delivering training (Bergmann 2011;
Estevez-Abe 2006). College degrees are a more standardized and neutral way
for a worker to both gain and demonstrate that she has the required skills and
knowledge for a job.

A state-by-state analysis shows that women’s underrepresentation in construc-
tion occupations is endemic across states. Although some states do better than
the national average for women’s share of construction jobs, even in Alaska, the
state with the highest share of women in construction occupations, women hold
only 5.1 percent of these jobs. Appendix Table A12 shows the number and share
of women separately for the key in-demand construction occupations (numbers

Figure 7. Distribution of the Workforce by Gender and Race/Ethnicity in Construction
Occupations, 2008-2010
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races; “Other’ includes persons of two or more races and anyone not elsewhere specified.

Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey microdata
(Ruggles et al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and Brookings-
Battelle Clean Economy database (Muro et al. 2011).



are too small to provide specific state-by-state gender estimates for green con-
struction jobs). Data are for the pre-recession period of 2005-2007. This pre-re-
cession period is chosen to get better insight into the likely supply of experienced
workers for these in-demand construction occupations.

It is striking that none of the state-level reports directly addresses women’s
severe underrepresentation in green in-demand occupations, particularly as
these reports typically are written to inform the state’s workforce development
strategies. Because of high levels of unemployment in construction, states are
unlikely to be faced with skill shortages in the short run. Yet, as the economy
recovers and demand increases, the challenge will be as much to improve equal
opportunity in the number of new trainees as to achieve equity in rehiring of
experienced unemployed workers. Investments strategies focusing on building
retrofits and other fields requiring construction skills need to specifically target
women in order to begin to redress the imbalance and provide significant job
opportunities to women in construction-related green jobs.

Figure 8. Women'’s Share of Employment in Construction Occupations, by State, 2005-2007
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CONCLUSION:

GENDER SEGREGATION, GREEN JOBS, AND
PaTHWAYS INTO CAREERS WITH
FamiLy-SusTaiNING WAGES FOR WOMEN

Women are not benefiting to the same extent as men from the employment
potential of the green economy. Women currently hold fewer than three of ten
green jobs, and their share of employment is much lower in the key occupations
projected to grow most strongly as the green economy expands. It is striking
that 40 years after the passage of Title IX and almost 50 years after the passage
of the Civil Rights Act of 1964, women are still less than 5 percent of the workers
in key middle-income, middle-class occupations. Perhaps even more striking is
that, even though there is a glaring gender imbalance in green occupations, this
issue is rarely explicitly addressed in workforce development and job creation
strategies concerned with the green economy.

The state-by-state analysis of women’s employment in the green economy con-
firms that green jobs are comparatively good jobs for women, with higher earn-
ings and a lower gender wage gap than in the overall economy. While women are
less likely than men to work in green jobs in each of the states and are particu-
larly underrepresented in the green occupations that are predicted to grow most
strongly, there are substantial differences between states. Women in the better
states are two to three times as likely to work in green occupations than women
in the worst states. These differences suggest that women’s underrepresentation
is not inevitable and that there is scope for improving women’s access to quality
green jobs with family-sustaining wages by learning from and building on suc-
cessful practices in workforce development.

The underrepresentation of women in green jobs is of course part of a broader
problem of women’s underrepresentation in technical and STEM occupations.
Yet the ‘green’ aspect of these jobs provides a new opportunity to encourage
more women to pursue such careers. ‘Green’ is of interest to women; women
are one in seven civil engineers but over a quarter of environmental engineers.
Women’s interest in the environment may provide a new opportunity to address
women’s glaring absence from key occupations and fields of work.
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Table A10. Key Building Retrofit Occupations: Number of Total Employed Workers and Number
and Share of Female Employed Workers Aged 18 Years and Older in Overall Economy and Green
Economy, 2005-2007 and 2008-2010

All construction
occupations

Carpenters

Electricians

HVAC Technicians'
Insulation workers
Miscellaneous
construction

workers, including solar
photovoltaic installers?
Pipelayers, plumbers,
pipefitters,

and steamfitters

Other installation and
maintenance, including

wind turbine
technicians?

Overall 2005-2007*

Total®

8,385,464
1,547,651
765,281
359,892

44,384
N/A6

584,157

N/A

%
Female

Female
246,715 2.9%
27,953 1.8%
17,418 2.3%
4,703 1.3%
1,662* 3.7%
N/A N/A
9,616 1.6%
N/A N/A

Overall 2008-2010*

Total

7,454,991
1,289,736
509,674
230,304

41,577
15,276

531,039

78,028

Female

200,598
21,576
11,234
2,795%

1,557*%
327*

7177

4,606

[v)

2.7%

1.7%
2.2%
1.2%
3.7%
2.1%

1.4%

5.9%

(0]
Fem

ale

Green 2008-2010

Total

284,913
48,135
18,345
10,275

1,668
674

20,052

3,390

Female

7,541

729
452
146*
52*
g*

287

208

%
Fe
2.7%
1.5%
2.5%
1.4%

3.1%
1.4%

1.4%

6.2%

male

Notes: 1: Heating, air conditioning, and refrigeration mechanics and installers; 2: Miscellaneous construction workers, including solar pho-
tovoltaic installers, and septic tank services and sewer pipe cleaners; 3: Other installation, maintenance, and repair workers, including wind
turbine service technicians, and commercial divers, and signal and track switch repairers; 4: 2005-2007 and 2008-2010 data include employed
workers only; 5: Totals are calculated on the 50 states and the District of Columbia, Puerto Rico not included; 6: The ACS 2005-2007 survey

did not include these occupations; *: There were fewer than 100 female workers in these occupations in the sample.

Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey microdata (Ruggles et
al. 2010); Bureau of Labor Statistics Green Goods and Services (U.S. Department of Labor 2012a); and Brookings-Battelle Clean Economy
database (Muro et al. 2011). See methodology note.
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Table A11a. Key Building Occupations: Female Employed Workforce by Race and Ethnicity,
2008-2010

All White % of all Black % of all Hispanic % ofall Other® % ofall
women non-His- women non- women women women
panic Hispanic
All 200,598 133,690 66.6% 17,127 8.5% 38,052 19.0% 11,729 5.8%
construction
occupations
Carpenters 21,576 14,366 66.6% 1,187 5.5% 4,560 21.1% 1,463 6.8%
Electricians 11,234 7,514 66.9% 1,941 17.3% 1,001 8.9% 778 6.9%
HVAC 2,795 1,927 68.9% 376 13.5% 461 16.5% 31 1.1%
technicians™
Insulation 1,557 n.a n.a n.a n.a n.a n.a n.a n.a
workers*
Miscellaneous 327 n.a n.a n.a n.a n.a n.a n.a n.a
construction
workers, incl.
solar photo-
voltaic install-
ers?*
Pipelayers, 7177 4,702 65.5% 632 8.8% 1,324 18.4% 519 7.2%
plumbers,
pipefitters,
and
steamfitters
Other 4,606 3,247 70.5% 694 15.1% 445 9.7% 220 4.8%
installation
and
maintenance,
including wind
turbine
technicians®
Womeninall 66,976,012 44,964,648  671% 8,269,048  12.3% 8,802,364 13.1% 4,939,952 7.4%
occupations*

Notes: 1, 2, 3, 4: See Table 7 Notes; 5: Other races include non-Hispanic American Indians, Pacific Islanders, Asians, and those with more
than one race; * The sample includes fewer than 100 women, data not shown.

Source: IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey microdata (Ruggles
et al. 2010.
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Table A11b. Key Building Occupations: Male Employed Workforce by Race and Ethnicity,
2008-2010

AllMen  White % Black % Hispanic % Other®* % of all
Non- ofall Non- of all of all men
Hispanic men Hispanic men men

All construction 7,254,393 4,547,003 62.7% 414,728 57% 2,051,313 28.3% 241349 3.3%
occupations

Carpenters 1,268,160 832,225 65.6% 53,838 42% 336452  26.5% 45645  3.6%
Electricians 498,440 373,344 749% 30,717 6.2% 75461 151% 18918  3.8%
HVAC technicians' 227,509 167,877 73.8% 14,634 64% 35969 15.8% 9,029 4.0%
Insulation workers 40,020 20,576 514% 3122 78% 15,525 38.8% 797 2.0%
Miscellaneous 14,949 9,798 65.5% 1,521 102% 3,217 21.5% 413 2.8%

construction

workers, including

solar photovoltaic

installers?

Pipelayers, 523,862 370,976 70.8% 33,212 6.3% 103,168 19.7% 16,506 3.2%
plumbers, pipefit-

ters, and

steamfitters

Other installation 73,422 52,213 711% 4,086 56% 13,253 181% 3,870 5.3%
and maintenance,

including wind

turbine

technicians®

Men in all 73,770,446 50,013,896  67.8% 6,738,444  9.1% 11,800,030 16.0% 5,218,076 7.1%
occupations*

Notes: 1, 2, 3, 4: See Table A8a 5: Other races include non-Hispanic American Indians, Pacific Islanders, Asians, and those with more than
one race.

Source: IWPR IWPR analysis of 2008-2010 Integrated Public Use Microdata Series (IPUMS) American Community Survey microdata
(Ruggles et al. 2010).
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