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T
he Department of the Air Force (DAF) has placed a strategic focus on improving talent 
management, including how to build a diverse, equitable, and inclusive workforce. To 
support the DAF’s efforts, in fiscal year (FY) 2021, the RAND Corporation’s Project AIR 
FORCE was asked to (1) provide targeted benchmarks and a planning tool that will allow 

DAF to evaluate the demographic composition of the active-duty workforce overall and func-
tional areas within this workforce and (2) identify practices and opportunities that the DAF can 
use to support diversity in critical career fields. This report is one of a series of five reports meant 

to address these tasks. As part of the 
first objective, we developed bench-
marks for the gender and racial and 
ethnic diversity for a comprehensive 
set of DAF career fields and func-
tional areas. We consider this report 
to be a companion to prior research 
and emerging research in this series, 
which benchmark the gender and 
racial and ethnic distribution of 
DAF accessions against the popula-

C O R P O R A T I O N

KEY FINDINGS
	■ A study on demographic diversity in each Department of the Air 

Force (DAF) functional area—using civilians in a small group of 
similar occupations, a broader group of similar occupations, and 
the entire civilian labor force in a nationally representative survey 
of the U.S. population—reveals that demographics are idiosyn-
cratic to individual occupations, and the appropriate comparison 
group of civilians varies by occupation. 

	■ The demographics of DAF occupations tend to be relatively simi-
lar to the demographics of matched civilian occupations.
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Abbreviations

AAPI Asian American and Pacific Islander
ACS American Community Survey
AFSC Air Force Specialty Code
CIP Classification of Instructional Programs
DAF Department of the Air Force
DMDC Defense Manpower Data Center
DoD U.S. Department of Defense
DT Development Team
FAA Federal Aviation Administration
FY fiscal year
SOC Standard Occupational Classification

tion of youth who are eligible to serve in the DAF. 
The benchmarks provided in this report should be 
used in combination with benchmarks at accession 
to the DAF. Accurate benchmarks are essential to 
providing context to observed disparities in diverse 
representation and analyzing barriers to participa-
tion. However, DAF was lacking a formal method 
for creating career field benchmarks using near-
equivalent groups of civilian workers. In this report, 
we describe the construction of career field bench-
marks, provide examples using several functional 
areas, and discuss considerations for interpreting 
these results. Accompanying this narrative, we 
have created the Air Force Occupational Diversity 
Benchmarking Workbooks, a pair of Excel work-
books (one for enlisted personnel and one for offi-
cers) containing benchmarks for the demographic 
distribution of DAF functional areas. The work-
books contain information on the gender and racial 
and ethnic distribution of each three-digit Air Force 
Specialty Code (AFSC), each two-digit AFSC for 
enlisted personnel occupations, and each competi-
tive category for officers.1 The demographic diver-
sity of each of these AFSCs is, in turn, benchmarked 
using individuals in a small group of occupations, a 
broader group of occupations, and the entire civil-
ian labor force in a nationally representative survey 
of the U.S. population. 

Occupation-Based 
Benchmarking for DAF 
Functional Areas

U.S. regulatory policy affirms the importance of 
the occupation dimension in an organization’s 
approach to barrier analysis. Management Direc-
tive 715, which guides federal agencies on how to 
create effective equal opportunity programs, requires 
agencies to annually assess their gender and racial 
and ethnic makeup by major occupation category 
(U.S. Equal Employment Opportunity Commission, 
2003). Occupation-based benchmarks are essential to 
understanding equal opportunity because (1) orga-
nizations need different labor inputs depending on 
their missions and (2) the labor force working in each 
occupation differs by gender (Blau, Brummund, and 
Liu, 2013) and race and ethnicity (U.S. Bureau of 
Labor Statistics, 2019). These patterns of occupational 
segregation by gender and race and ethnicity also 
extend to the military (Armor, 1996; Firestone, 1992). 
Furthermore, an organization’s policy options for 
mitigating barriers often depend on the occupation 
dimension, because many recruitment policies and 
requirements are tailored to occupation groups or 
functional areas and because opportunities to work 
in higher paygrades relate strongly with occupations 
(Keller et al., 2020). Thus, an occupation-specific 
analysis is critical to understanding and addressing 
barriers to gender or racial and ethnic diversity.

Within the DAF, Development Teams (DTs) are 
responsible for reviewing the demographic makeup 
of each functional community and conducting “gap 
and barrier analyses to address any negative trends” 
(Air Force Instruction 36-2640, 2018). Such analyses 
are meant to identify “employment practices” that 
“hamper the advancement” of personnel on the basis 
of a protected class such as gender or race and eth-
nicity (Air Force Instruction 36-205, 2016). DTs are 
the prime construct that DAF uses to ensure officers 
acquire the necessary skills and experiences to meet 
future requirements (Air Force Instruction 36-2640, 
2018). A DT is a group of functionally aligned senior 
leaders who are responsible for members in each 
career field. For example, all pilots are under the 
functional authority of Headquarters Air Force A3; 
the Deputy Chief of Staff for Operations, Plans, and 
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Requirements designates a chair (typically O-6 or 
higher), who then identifies a set of development 
stakeholders, such as career field managers or major 
command functional leaders, to make up the DT. 
A recent independent analysis of racial and ethnic 
disparities by the DAF Inspector General found that 
DTs are not thoroughly executing their responsibil-
ity for reviewing demographic distributions and 
analyzing gaps and barriers (DAF Inspector General, 
2020). Benchmarking resources are a key input into 
barrier analysis.

The military services use highly customized 
occupation definitions, so factoring occupations into 
a benchmark with an external population, such as 
workers in the civilian labor force, requires a rule 
for drawing equivalence between occupations in 
the two populations, often referred to as an occupa-
tion crosswalk. Researchers create these occupation 
crosswalks through a variety of methods. The most 
inexpensive (but also the most imprecise) methods 
rely on simple comparisons of keywords in job titles 
or, additionally, keywords in job descriptions. The 
most comprehensive military-to-civilian occupation 
crosswalk, maintained by the Defense Manpower 
Data Center (DMDC), employs the latter of these 
techniques (Solutions for Information Design, LLC, 
2014). The primary flaw in job title and descrip-
tion comparison methods is that they tend to be too 
specific, missing cases in which civilian jobs might 
require knowledge or duties that are similar to a 
military occupation (i.e., is functionally similar), 
but the civilian job attributes are described using 
different vocabulary. To achieve a more accurate 
match, other methods incorporate detailed reviews 
of all knowledge, skills, abilities, and other attributes 
required in the jobs, or even surveys of workers in 
both populations to measure all their job tasks. More 
complete information on all work performed in each 
job enables a crosswalk using functional similarity 
rather than lexical similarity.2 However, realizing 
the increased rigor in these more accurate methods 
requires more development time and resources, and 
as a result, studies employing these methods have 
focused only on a subset of high-priority occupa-
tions (Solutions for Information Design, LLC, 2014; 
Wenger et al., 2017). 

In sum, an occupation-specific analysis could 
provide important clues to identifying barriers to 
demographic diversity and mitigating them. How-
ever, decisionmakers must view the results of such 
analyses in light of the occupational equivalence 
assumptions, recognizing that all crosswalks are 
imperfect and that the match quality will vary 
depending on method and occupation area.

Challenges of Benchmarking Air 
Force Occupations

DAF personnel differ from the civilian population in 
several ways. Because of requirements surrounding 
accession, promotion, and retirement, DAF person-
nel are younger and better educated, on average, than 
the U.S. population as a whole. DAF personnel also 
tend to have a higher likelihood to be U.S. citizens 
and are employed full-time. Generally speaking, 
there are gender and racial and ethnic differences 
in education, age, citizenship, and full-time work, 
and a benchmark of demographic diversity that 
does not control for them will be biased. Therefore, 
any comparison of the demographic diversity of the 
DAF and civilian population must adjust the civil-
ian labor force so that these characteristics match. In 
addition, there are various characteristics that affect 
eligibility to serve in the military, such as physical 
health, which differ between the two populations 
and are correlated with gender and race and ethnic-
ity (DeLeire and Levy, 2004). Although, ideally, we 
would adjust for such characteristics, they are not 
available in our data and therefore cannot be adjusted 
for. These differences should be kept in mind when 
interpreting benchmarks. Finally, propensity to serve 
in the military is correlated with gender and race and 
ethnicity and is also unobserved (Lim et al., 2014). 
However, although differences in propensity to serve 
likely affect the demographics of the DAF and should 
be kept in mind when interpreting benchmarks, DAF 
could influence propensity to serve through targeted 
outreach to women and underrepresented racial and 
ethnic groups.

Furthermore, the work of DAF differs in sev-
eral dimensions from the work done in the civilian 
labor force. First, DAF personnel require unique 
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knowledge and skills to perform their jobs, even 
in occupations that seem nearly identical between 
the two populations, such as lawyers or criminal 
investigators. Second, other DAF occupations likely 
have no civilian counterpart that overlaps with all 
job attributes (e.g., combat controllers and airborne 
linguists). Finally, certain occupations, such as explo-
sive ordinance disposal, are so closely aligned to 
the national security sector that civilian workers in 
these occupations might not be an independent and 
informative benchmark. The occupation-specific 
benchmarks we provide tend to work best when there 
is a high degree of overlap between DAF and civil-
ian occupation knowledge, skills, and duties and the 
civilian labor market is not unduly influenced by U.S. 
Department of Defense (DoD) personnel policies. To 
provide the best possible information in light of these 
challenges, we offer policymakers a menu of options 
with more-general benchmarks available in cases in 
which no single civilian occupation provides a good 
benchmark for DAF. As we discuss in the conclusion, 
the benchmarks we provide in this report should be 
presented in combination with a qualitative discus-
sion of the differences between DAF personnel and 
their civilian counterparts.

These differences between the military and 
civilian labor forces can be organized using the pipe-
line into DAF and civilian occupations. Flowcharts 
depicting the pipeline into both DAF and civilian 
occupations are provided in Figure 1. Some pairs of 

matched DAF-civilian occupations have more dif-
ferences in the occupational pipeline than others. 
Take, as an example, the Judge Advocate General: 
DAF personnel in this area have similar training and 
perform similar responsibilities to civilian attorneys. 
The only major difference between the military 
and civilian labor force is interest in and eligibility 
to join the military, and demographic differences 
caused by differences in propensity to serve could 
be reduced through targeted outreach to women 
and racial and ethnic minorities or other initiatives. 
There are larger differences for pilots, who must 
complete college before entering the DAF but who 
do not need a bachelor’s degree before entering the 
civilian labor force. The more differences there are 
in the two pipelines, the less comparable the two 
populations will be.

Constructing, Using, and 
Interpreting the Benchmarks

We use nationally representative survey data on 
the civilian labor force to estimate the gender and 
racial and ethnic distribution of groups of civil-
ians who are, by several definitions, considered to 
be the near-equivalent of personnel in each DAF 
functional area. The civilian groups are adjusted to 
account for systematic differences between the DAF 
and civilian populations.

FIGURE 1

The Pipeline into DAF and Civilian Occupations

Become interested 
in military and 

particular 
occupation

Complete high 
school or college

Become eligible 
to join military in 

particular 
occupation 

Enter Department 
of the Air Force 

in particular 
occupation

Complete training Become fully 
qualified worker 

in occupation 

DAF

Become 
interested in 

particular 
occupation

Complete high 
school or college

Become eligible 
for and complete 
any occupation-
specific training

Enter civilian 
labor force 
for chosen 
occupation

Find job in chosen 
occupation

Become fully 
qualified worker 

in occupation

Civilian labor force



5

Data on Near-Equivalent Civilians

We used nationally representative survey data on the 
civilian labor force from the 2019 American Com-
munity Survey (ACS), provided by IPUMS USA 
(Ruggles et al., 2020). We make several adjustments 
to the civilian sample to bring it in line with DAF 
population. A summary of requirements underlying 
these adjustments follows (see Department of the Air 
Force, 2019, for accession requirements):

•	 Age: between 18 and 60 (inclusive)
•	 Education: at least high school or equivalent 

for enlisted personnel and at least a bachelor’s 
degree for officers

•	 Citizenship: U.S. citizens3

•	 Employment: employed and works at least 35 
hours per week

•	 Veteran status: never served in the military.

The requirements for age, education, and citizen-
ship are meant to bring our civilian sample in line 
with the requirements to serve. We use only U.S. 
citizens between the ages of 18 (for enlisted person-
nel) and 19 (for officers, to match the youngest offi-
cer in the Air Force data) and 60 who have levels of 
education appropriate to the groups of DAF person-
nel to whom we are comparing them. For enlisted 
personnel comparisons, we use only civilians with at 
least a high school (or equivalent) education, whereas 
for officer comparisons, we use only civilians with 
at least a bachelor’s degree.4 We restrict our sample 
to full-time employment because the military is a 
full-time job, and selection into the labor market 
(and into full-time employment) is not independent 
of gender and race and ethnicity.5 Finally, we exclude 
veterans from the civilian population to ensure that 
military policies do not affect the near-equivalent 
civilian labor force. Although veterans are a small 
share of most civilian occupations, they make up a 
relatively large share of civilian aviation occupations, 
and including them could bias the benchmarks for 
such occupations.

Our data do not include information on body 
composition, medical history, criminal background, 
drug use, or other eligibility requirements not cap-
tured in the ACS. Prior research and emerging 
research in this series provide a discussion on the 

impact of these requirements on the population eli-
gible to enlist or be commissioned as an officer in 
the DAF, illustrating how these elements could affect 
the gender and racial and ethnic distributions of 
those eligible to serve in important ways (Lim et al., 
2014). Data from national surveys provide informa-
tion on the criteria missing from the ACS, and such 
information could potentially be incorporated into 
the benchmarks provided here. Incorporating such 
additional information into a benchmark would 
involve accounting for how these measures relate to 
those present in the ACS, for example, adjusting for 
criminal background only for the subpopulation that 
meet DAF education requirements. Given that this 
work focused on exploring the utility of the occupa-
tion dimension in benchmarks for military career 
fields, the reader should interpret these benchmarks 
with such limitations in mind and consider enriching 
them with additional features in future work expand-
ing on the framework for generating functional area 
benchmarks presented in this report.

Approach to Constructing Benchmarks

Overall, we provide three benchmarks for each Air 
Force functional area. The first two benchmarks 
match each Air Force functional area to civilians in 
occupations or groups of occupations that are simi-
lar to that Air Force functional area. As we describe 
later, these occupations differ in how broadly we 
define similar. In both cases, we compare the gender 
and racial and ethnic distributions of Air Force and 
civilian groups, adjusting for education, age, and 
occupational mix. Our third benchmark compares 
the gender and racial and ethnic distribution of each 
Air Force functional area with that of the entire civil-
ian labor force, adjusting for education and age.

Benchmarking Air Force Functional Areas 
Using Near-Equivalent Civilian Occupations

Types of Near-Equivalent Civilian Occupational 
Benchmarks 

Our base group of benchmarks using near-equivalent 
civilian occupations uses matches between three-
digit AFSC and the Standard Occupational Classi-
fication (SOC) system for civilian occupations. The 
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SOC system is a standardized system used to classify 
workers into occupations based on the work they 
perform (i.e., job responsibilities) (Executive Office 
of the President, 2018). SOCs are produced in four 
levels: two-digit, three-digit, five-digit, and six-digit. 
Two-digit SOCs represent very broad groups of work-
ers (e.g., transportation workers), and each successive 
digit adds specificity: Workers classified under each 
three-digit SOC are a subset of the workers classified 
under the corresponding two-digit SOC. 

We compare Air Force personnel in each three-
digit AFSC with a group of civilians in the ACS with 
SOCs that are matched to AFSCs using the methods 
described in the next section.6 For each AFSC, we 
provide the following two types of benchmarks:

•	 Narrow benchmark: A match between Air 
Force functional areas and five-digit SOC 
codes

•	 Broad benchmark: A match between Air Force 
functional areas and three-digit SOC codes. 

An example of the narrow benchmark is a match 
between fighter pilots (11F) and the five-digit SOC 
for aircraft pilots and flight engineers (53-201). The 
corresponding broad benchmark for fighter pilots is 
a match to the three-digit SOC for air transportation 
workers (53-2). We chose the three-digit and five-
digit SOC comparisons to balance specificity with 
having a large enough sample from the civilian data 
to make a valid comparison. In some cases, multiple 
AFSCs are matched to the same SOC; for instance, 
all pilot AFSCs are matched to the SOC for civilian 
pilots. This is because the SOC system is, in many 
cases, less precise than the AFSC system. In other 
cases, one AFSC is matched to multiple SOCs. This 
occurs when multiple SOCs include individuals who 
have similar job responsibilities to individuals in a 
given AFSC. 

The two different matches are provided because 
the goals of the AFSC and SOC systems are different. 
The AFSC coding is designed as a personnel man-
agement system for the Air Force, whereas the SOC 
coding is designed to provide statistics on the labor 
market. The precision of the two systems is also 
different for this reason. This means that, in some 
cases, the broad benchmark is a better match for the 
AFSC, and, in other cases, the narrow benchmark is 

a better match. As we discuss in more detail later, the 
best choice of benchmark for each occupation will 
depend on the question being asked, the occupations 
being compared, and the magnitude of differences 
between the military and civilian pipelines into 
those occupations.

Choosing Near-Equivalent Civilian Occupations

Our matching process between Air Force functional 
areas and near-equivalent civilian occupations uses 
a crosswalk between three-digit AFSC and six-digit 
SOC for civilian occupations provided by DMDC 
(Solutions for Information Design, LLC, 2014). A 
single AFSC can be matched to multiple SOCs, and 
a single SOC can be matched to multiple AFSCs. 
We first aggregate the six-digit SOC into the cor-
responding five-digit and three-digit SOCs for the 
broad and narrow benchmarks. The conversion to 
five-digit SOC is performed for two reasons. First, 
many five-digit SOCs have only one six-digit sub-
category. Second, there are few cases in the ACS 
in which a more specific occupation code than 
the five-digit SOC is available. For the majority of 
three-digit AFSCs, we used the DMDC occupation 
match with no additions or adjustments. We made 
adjustments to the DMDC match in the following 
two types of cases: 

•	 DMDC matched a three-digit AFSC to the 
SOC for “military-specific occupations” 

•	 Case-by-case improvements to the DMDC 
match.

Matches to military-specific occupations com-
prise most of our adjustments. Civilians in the ACS 
are by definition not coded in military-specific 
occupations. We therefore augmented the DMDC 
crosswalk to include new matches for each military-
specific occupation. When possible, the matches 
were chosen using similarities between the job 
responsibilities listed in the SOC Manual and the 
Air Force Classification Guides (Air Force Person-
nel Center, 2021a; Air Force Personnel Center, 2021b; 
Executive Office of the President, 2018). For several 
Air Force occupations with job descriptions that 
partially matched the descriptions of several SOCs, 
we matched a single AFSC to multiple SOCs.7 For a 
small number of occupations with combat responsi-
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bilities in which no other match could be made, we 
matched the AFSC to a group of occupations identi-
fied by Wenger et al., 2017, as using skills similar to 
that of Army infantry. Finally, for officer occupations 
in which no other match could be made, we matched 
the occupation to the jobs corresponding to the col-
lege majors in Tier 1 of the occupation’s Classifica-
tion of Instructional Programs (CIP) matrix from the 
Air Force Officer Classification Directory (Air Force 
Personnel Center, 2021b). This was typically done 
for operations occupations, which were most often 
matched to several engineering occupations. (A list of 
military-specific occupations and the SOCs to which 
they were matched is available in Appendix A.)

Case-by-case improvements in the DMDC 
crosswalk had three main subtypes. The first was a 
series of adjustments made because of aggregations 
of occupations made in the public-use version of 
the ACS. The ACS combines some SOCs to protect 
respondents’ privacy; in these cases, we corrected the 
DMDC crosswalk to match to the aggregated group 
of SOCs. The second was a small number of adjust-
ments made to ensure that the comparison group 
of civilians was large enough to create a benchmark 
and contained personnel at an appropriate educa-
tion and career level. For instance, officers in AFSC 
61D (physicist/nuclear engineer) are matched in the 
DMDC crosswalk to engineering and science man-
agers. This group of individuals in the ACS is both 
relatively small and not the best match to personnel 
at a lower level. We therefore added the SOCs for 
physicists and nuclear engineers to the crosswalk. 
Other adjustments made for this reason were similar 
in scope. Finally, we corrected one instance in which 
the DMDC crosswalk match appeared to be incorrect 
based on the matches made for similar occupations. 
(A list of updates to the DMDC crosswalk of the final 
two types is available in Appendix A; a crosswalk 
between the SOC codes used in the DMDC manual 
and the combined codes used in the ACS data is 
available from Ruggles et al., 2020.)

Correcting for Differences Between the Air 
Force and the Civilian Labor Force

The main challenge with benchmarking demo-
graphic diversity in the Air Force against the civilian 
labor force is that Air Force personnel differ from 

civilians in several ways. In particular, Air Force 
personnel must have at least a high school education 
(and, for officers, a bachelor’s degree) (Department of 
the Air Force, 2019), and Air Force personnel are, on 
average, younger than the civilian population. Most 
Air Force personnel are U.S. citizens, and all active-
duty personnel are employed full-time. 

We adjust the civilian labor force in two ways 
to account for these differences. First, as described 
previously, we limit the civilian sample to full-time 
employed U.S. citizens between the ages of 18 and 60 
who have the appropriate level of education to join 
the Air Force as either enlisted personnel or officers. 
We also remove veterans to avoid having military 
policy affect the civilian population. Second, we 
weight the remaining civilian sample to better match 
the age and education distribution of DAF using the 
raking methods developed for the American National 
Election Study survey data (DeBell and Krosnick, 
2009; Pasek et al., 2014).8 These adjustments are par-
ticularly important for the more general benchmarks. 
Continuing the earlier example of the benchmark for 
fighter pilots, widening the aperture from civilian 

The best choice of 
benchmark for each 
occupation depends 
on the question being 
asked, the occupations 
being compared, 
and the magnitude of 
differences between 
the military and civilian 
pipelines into those 
occupations.
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pilots and flight engineers (five-digit SOC) to include 
all air transportation workers (three-digit SOC) 
could introduce some workers who are less educated 
than fighter pilots, but the weighting adjusts the 
civilian workers to realign them to the fighter pilot 
population. Ideally, the raking method would create 
an exact match between the age and education distri-
butions. However, as suggested in Pasek et al., 2014, 
we cap the weight for individual civilians to avoid 
domination of the benchmark by a small number of 
individuals in the civilian group. Further details on 
weighting are available in Appendix B. Occupations 
with large differences in the education and age dis-
tribution between the civilian and DAF groups might 
be less likely to converge; in other words, we might 
not be able to find weights for the civilian workers 
such that the weighted civilians match the DAF pop-
ulation on age and education. We use convergence of 
the raking method, as well as the deviation between 
the age and education distributions for occupations 
in which only partial convergence is possible, as tools 
to evaluate the trustworthiness of individual bench-
marks. Further technical details on the raking meth-
ods are available in Appendix B.

Aggregating Occupations into Larger Groups

To provide a broader view of the patterns of demo-
graphic representation in different DAF functional 
areas, we aggregate three-digit AFSCs into larger 
groups—in particular, two-digit AFSCs for enlisted 
personnel and competitive categories for officers. 
The main challenge of the aggregation is that civil-
ians can be matched to multiple DAF functional 
areas. For instance, all pilot AFSCs are matched 
to the SOC for aircraft pilots and flight engineers. 
We therefore duplicate civilians who are matched 
to multiple AFSCs and assign each copy of a given 
civilian a different AFSC. We then adjust the civil-
ian group for occupational mix in addition to edu-
cation and age using the method described in the 
previous section.

Benchmarking DAF Functional Areas to the 
Entire Civilian Labor Force

Given the differences between the civilian and mili-
tary workforce and the differences between even jobs 

that seem relatively closely matched, we provide an 
alternative benchmark for each DAF functional area: 
a comparison between personnel in that functional 
area and all civilians. As we did with the occupation-
specific benchmarks, we limit the civilian sample to 
U.S. citizens who are employed full-time, are between 
the ages of 18 and 60, have the correct level of educa-
tion, and have never served in the military. We then 
rake the civilian labor force so that the distribution 
of education and age matches that of the DAF func-
tional area.

An Overview of the Occupational 
Diversity Benchmarking Workbook

The Occupational Diversity Benchmarking Work-
books are a pair of Excel workbooks providing 
benchmarks for the demographic distribution of 
each DAF occupation. There is one workbook for 
enlisted personnel occupations and one for officer 
occupations. The two workbooks work in the same 
way. The first tab, titled “Instructions,” reiterates the 
instructions for use contained in this section. Each 
workbook includes two summary tabs, which should 
be used to look up the benchmark for individual 
occupations: one for three-digit AFSCs and one for 
more aggregated occupation groupings. These tabs 
are colored blue. The more aggregated group of occu-
pations for officers is competitive category and the 
more aggregated group of occupations for enlisted 
personnel is two-digit AFSC. The remaining tabs 
include the raw data used to create the summary tabs; 
the raw data tabs are colored grey. Appendix C con-
tains the pair of workbook files. 

All summary tabs work in the same way. Figure 2 
presents a screenshot of the summary tab for officers 
by three-digit AFSC, using AFSC 11B (bomber pilots) 
as an example. Users wishing to look at the bench-
mark for a particular AFSC or competitive category 
should select cell B2. A drop-down box will appear 
that will allow the user to select the functional area of 
interest. This will cause the tab to present the demo-
graphic distribution of that AFSC in the DAF in Sep-
tember 2020 in column C, Air Force, as well as the 
demographic distribution of the narrow, broad, and 
all civilians benchmarks in columns D through F. 
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In line 16 of the spreadsheet, we provide infor-
mation on how closely the raking procedure was 
able to match the distributions of age and education 
between the Air Force and external civilian labor 
force. When the raking routine was able to exactly 
match the distributions, and in cases in which the 
civilian population is similar enough to the DAF 
population that raking is unnecessary (as described 
in Appendix B), the cell states “Yes.” When bench-
marks could not be produced because there are 
fewer than 30 personnel in the AFSC, the cell states 
“Cannot produce benchmark because AFSC is too 
small.” When benchmarks could not be produced 
because the DAF and civilian populations were too 
different from each other in terms of age or educa-
tion, the cell states “Cannot produce benchmark 
because AF is too different from civilians.”9 In some 
cases, the raking procedure is unable to improve the 
match between the age and/or education distribu-
tions of the military and civilian labor force any 
further than it already has, but a full match has not 
been produced (the reasons why such a thing might 
happen are described in more detail in Appen-
dix B).10 As a result, following raking there is some 
degree of difference between the age and education 
distribution of the military and civilian groups. 

In cases in which we believe the difference is large 
enough that the benchmarks should only be used 
with caution, we color the cell red; in cases in which 
we believe the difference is small enough that the 
benchmarks are likely trustworthy, we do not high-
light the cell. A discussion of the degree of difference 
between the military and civilian labor force in terms 
of the age and education distributions is available in 
Appendix B.

Each summary tab also automatically provides a 
graph of the demographic distribution of the selected 
AFSC or competitive category in the DAF and all 
three benchmarks. Figure 3 provides an example 
graph. The occupation whose benchmarks are used 
to make the graph is the one that is currently selected 
on the summary tab—in this case, we again use 11B. 
The format of this graph is the same format that 
will be used for all graphs in this report that docu-
ment the demographic distribution of a particular 
AFSC or competitive category. It should be read as 
follows: The leftmost bar in each gender and racial 
and ethnic group reports that group’s demographic 
share of the all civilians benchmark for 11B. The bar 
that is second from the left in each group reports that 
group’s demographic share of the broad benchmark 
for 11B. The bar that is second from the right in each 
group reports that group’s demographic share of the 

FIGURE 2

Screenshot of the Occupational Diversity Benchmarking Workbook 
for Officers
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narrow benchmark for 11B. The rightmost bar in 
each gender and racial and ethnic group reports that 
group’s demographic share of staff assigned to 11B. 
For each benchmark, the bars of that benchmark’s 
color add up to 100 percent across all ten gender and 
racial and ethnic groups. In other words, the share 
of that benchmark across all groups must add to 
100 percent. Similarly, each group’s share of the staff 
assigned to 11B must sum to 100 percent. 

Interpreting the Provided Benchmarks

The Demographics of DAF

Although occupation-specific benchmarks are 
important tools in identifying functional area 
policies that might be barriers to diversity, man-
agers must always interpret them in light of the 
demographics of the DAF population as a whole. 
Demographic groups that are significantly over-
represented in DAF overall relative to the eligible 
civilian labor force are typically overrepresented in 
occupation-specific benchmarks. For instance, even 

in occupations in which White men are only a small 
proportion of an occupation in the Air Force, such 
as nursing occupations, they are usually overrepre-
sented relative to civilians in matched occupations. 
The same is true for demographic groups that are 
significantly underrepresented in DAF overall rela-
tive to the eligible civilian labor force. This section 
provides guidance on how to factor the DAF popula-
tion demographics into one’s interpretation of the 
benchmarks we provide. 

Figure 4 compares the gender and racial and 
ethnic distribution of DAF enlisted (top panel) and 
officer (bottom panel) personnel with civilians. The 
leftmost bar in each gender or racial and ethnic 
group provides the raw share of civilians who fall 
into that group. The middle bar in each group pro-
vides the share of civilians who fall into that group 
when the civilian labor force is weighted to match 
the distribution of age and education in DAF. The 
rightmost bar in each gender or racial and ethnic 
group provides the share of DAF personnel who fall 
into that group. As before, bars of the same color sum 

FIGURE 3

Example Graph from the Occupational Diversity Benchmarking Workbook

SOURCE: Authors’ calculations using DAF administrative data and the ACS.
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to 100 percent. Among enlisted personnel, White 
men, Asian American and Pacific Islander (AAPI) 
men, Black men, and Hispanic men are all overrep-
resented, to some degree, in DAF.11 Women of all 
races and Other men are underrepresented, to vary-
ing degrees.12 The pattern is similar for officers, but 
White men are overrepresented to a greater degree 
among officers than among enlisted personnel, 
whereas racial and ethnic minority men are less over-

represented and racial and ethnic minority women 
are more underrepresented among officers than they 
are among enlisted personnel.

In light of the demographic distribution of DAF, 
Table 1 provides each gender and racial and ethnic 
group’s degree of over- or underrepresentation across 
DAF, as compared with the entire relevant civilian 
sample. The degree of over- or underrepresentation is 
calculated using

FIGURE 4

Gender and Racial and Ethnic Distribution of DAF and All Civilians

SOURCE: Authors’ calculations using DAF administrative data and the ACS. 
NOTE: Civilians are between the ages of ages 18 and 60, U.S. citizens, nonveterans, and employed full-time and either completed high 
school (enlisted personnel) or hold a bachelor’s degree (officers).
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     ​​​​​ DAF share − weighted civilian labor force share    __________________________   weighted civilian labor force share  ​   × 100  ​(1)​​​​​
 
and represents the amount of over- or underrepre-
sentation of each gender and racial and ethnic group 
in the typical DAF occupation, as compared with 
the entire matched civilian labor force.13 Connecting 
this back to Figure 4, for each gender and racial and 
ethnic group, Equation (1) calculates the percentage 
by which the height of the orange (right) bar exceeds 
or falls short of the height of the green (middle) bar.

Users can refer to Table 1 to determine whether 
a group is more or less over- or underrepresented 
within a given occupation than expected—relative to 
a given benchmark—based on the demographics of 
DAF. To determine whether a group is more or less 
underrepresented than they would be in the civilian 
labor force, users should calculate the degree of over- 
or underrepresentation in that occupation, relative to 
the chosen benchmark, and compare it with the value 
for that group in Table 1. For instance, continuing 
with the bomber pilots example (AFSC 11B), 3.2 per-
cent of 11B personnel are White women, whereas 
9.4 percent of narrow benchmark near-equivalent 
civilians are women. The degree of White women’s 
underrepresentation in this occupation is

                      ​​ 3.2−9.4 ______ 9.4 ​  ×100 = −66​%.
 

Table 1 tells us that, across the officer corps, White 
women are underrepresented by 62 percent, which 
is a smaller degree of underrepresentation than is 
present for officers in 11B. Therefore, in this occupa-
tion, White women are more underrepresented than 
expected across the entire officer corps.

Limitations

Existence in the Civilian Labor Force

Several DAF occupations do not exist in the civilian 
world: for instance, the special warfare, intelligence, 
and remotely piloted aircraft functional areas have, 
at most, partial civilian equivalents. Benchmarks are 
only ever as good as the chosen comparison group. 
Although we chose the closest possible civilian occu-
pations to each military-specific occupation, the 
benchmarks between military-specific occupations 
and near-equivalent occupations should be inter-
preted with caution, taking into account whether 
selection into the military and near-equivalent civil-
ian occupations are likely to be the same. This will 
likely depend on the similarity of requirements and 
responsibilities between DAF and the civilian labor 
force, the risk level of each military-specific occupa-
tion, and taste for military-specific activities.14 A 
list of these matched occupations can be found in 
Appendix A. 

Similarly, some military occupations, such as 
those dealing with the maintenance of weapons sys-
tems, do have direct civilian equivalents, but employ-
ment opportunities in those civilian equivalents are 
concentrated in the national security industry. There-
fore, these civilian occupations are likely influenced, 
directly or indirectly, by military personnel policy 
and might not be separable from DAF.

Differences in Requirements and 
Responsibilities

An important difference between DAF and the civil-
ian labor force, which should be kept in mind when 
using the Occupational Diversity Benchmarking 
Workbook, is that even some DAF occupations that 
exist in the civilian labor force have substantially 
different requirements and responsibilities from the 

TABLE 1

Expected Degree of Over- and 
Underrepresentation for Each 
Demographic Group

Demographic Enlisted Personnel Officers

AAPI women −17% −50%

AAPI men 150% 39%

Black women −12% −50%

Black men 174% 43%

Hispanic women −44% −58%

Hispanic men 60% 49%

Other women −83% −81%

Other men −47% −17%

White women −69% −62%

White men 32% 83%

NOTE: Expected degree of over- or underrepresentation is calculated 
using Equation (1). 
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corresponding civilian occupation. These differences 
often manifest by creating differences between the 
pipelines into the occupation in the military and 
civilian labor forces, as illustrated in Figure 1. 

Consider, for example, pilots. Both DAF and 
civilian pilots are trained aviators, often operating 
very similar types of aircraft in the functional areas 
involving airlift or aerial refueling. Yet, by virtue of 
being officers, nearly all DAF pilots hold at least a 
bachelor’s degree, and many hold graduate degrees. 
In contrast, the Federal Aviation Administration 
(FAA) does not require that pilots hold bachelor’s 
degrees; instead, pilots are required to achieve a cer-
tain number of flight hours, often by working as a 
flight instructor. Therefore, the pipelines into pilot 
occupations differ on the matter of how much educa-
tion is completed prior to entering the labor force, 
in addition to differences that exist across DAF like 
eligibility and propensity to join the military. The 
result is that in determining the matched group of 
civilians used for benchmarking in the workbook, we 
retain only the 70 percent of civilian pilots who hold 
at least a bachelor’s degree, eliminating the 30 percent 
without a bachelor’s degree from the comparison. 
Furthermore, among those with at least a bachelor’s 
degree, 63 percent are over the age of 40. Although 
these individuals are retained in the matched group, 
the raking routine assigns them a very low weight 
because most fighter pilots are under the age of 40. 
Therefore, the pipeline into the pilot occupation dif-
fers substantially between DAF and the civilian labor 
force, likely inducing large differences between the 
two workforces. Although we do remove these dif-
ferences using the raking procedure, benchmarks 
for populations with such large differences should 
be interpreted as reflecting not the entire civilian 
workforce in similar occupations but the portion of 
the civilian workforce that is similar in age and edu-
cation to the DAF workforce. In cases in which the 
requirements for and responsibilities of a DAF occu-
pation differ substantially from the corresponding 
civilian occupation, using the more general bench-
marks and comparing representation in the occupa-
tion with that of DAF overall (using Table 1) could 
provide a better understanding whether function-
specific policies are limiting representation for a 
particular demographic group.

A related matter is the degree of control that 
DAF exercises over the pipeline for particular occu-
pations, both inside and outside the civilian labor 
force. DAF provides all required training for most 
functional areas, whereas, in many cases, civilians 
must complete (and pay for) such training on their 
own before entering the workforce. These differences 
also create differences in the pipeline into occupa-
tions. For example, individuals who enter the DAF 
Air Traffic Control occupation (1C1) complete train-
ing as junior enlisted personnel and are not required 
to have a degree in air traffic control prior to acces-
sion (although they must meet minimum require-
ments on the Armed Services Vocational Aptitude 
Battery assessment prior to enlisting). Civilians, on 
the other hand, must complete at least an associate’s 
degree in air traffic control before being hired into 
an air traffic control job, after which they complete 
training with the FAA and then participate in long-
term on-the-job training (U.S. Bureau of Labor Sta-
tistics, 2020). Civilians will, therefore, be older on 
average than enlisted personnel when entering the air 
traffic control career. This is true in many enlisted 
personnel occupations, and some officer occupations, 
which require some type of certification or training 
prior to entering the labor market. Furthermore, a 
substantial portion of the labor force for many avia-
tion jobs are veterans, as they already hold the train-
ing required for the job and are therefore potentially 
less expensive to hire. Although we remove veterans 
from our civilian sample when constructing bench-
marks to avoid having military personnel policies 
affect the benchmarks, in many aviation occupations, 
the civilian labor force and the military labor force 
cannot truly be separated without potentially distort-
ing the civilian sample.

Unobserved Differences

Finally, even among occupations (for example, medi-
cal occupations) in which the responsibilities and 
requirements are very similar in DAF and the civilian 
labor force, the demographics of DAF are unlikely 
to line up with those of the near-equivalent civilian 
labor force because of gender and racial and ethnic 
differences in characteristics that are not included 
in our data but affect their eligibility to serve in 
the military, such as health, weight, drug involve-
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ment, and criminal history. Furthermore, there are 
well-documented gender and racial and ethnic dif-
ferences in interest in serving in the military (Asch, 
Hosek, and Warner, 2007; Lim et al., 2014); the mili-
tary might be able to directly influence propensity 
to serve through targeted outreach and recruiting 
of women or racial and ethnic minorities for key 
occupations. 

Choosing a Benchmark 

Decisionmakers should look at all three benchmarks 
and compare the results, keeping in mind that, as 
benchmarks get narrower, there are more limitations. 
Although the narrow benchmark is likely the group 
of civilians that is most similar to the DAF personnel 
in a given AFSC, it is also likely most subject to the 
limitations described in the previous section. 

When this comparison has been made, the 
benchmark to focus on will depend both on the ques-
tion being asked and on how important the limita-
tions of the analysis are for a given occupation. The 
limitations of the analysis are strongest in military-
specific occupations and in operations occupations. 
This is true even for operations occupations (like 
pilots) with a clear civilian equivalent. Limitations 
will also be stronger in cases in which most civilians 
in equivalent occupations work in the national secu-
rity industry, such as munitions systems workers, in 
which interest in the military and in working in the 
national security industry could be highly correlated 
and in which civilians might be affected by military 
personnel policies. Although the narrow and broad 
benchmarks can still be used in these cases, they 
might not be the most useful benchmarks for the 
purposes of barrier analysis. In addition, if the results 
from the narrow and broad benchmarks are vastly 
different, the all civilians benchmark is likely the 
most appropriate. In these cases, we recommend that 
decisionmakers view these benchmarks in conjunc-
tion with benchmarks of the demographics of recent 
cohorts earlier in the pipeline than their becoming 
a fully qualified member of a given occupation—for 
instance, benchmarks of the demographics of DAF 
at the time of accession, among individuals qualified 
to enter a particular occupation, and representation 
across DAF.

Another consideration is: Does a comparison to a 
very narrow group seem most appropriate, or is there 
concern that comparing with a very narrow group 
might cut out individuals in the civilian labor force 
who might have been in a given occupation in DAF? 
For instance, the broad benchmark might be more 
appropriate in cases in which DAF provides a sub-
stantial amount of training that civilians must obtain 
and pay for themselves. The broad benchmark might 
also be more appropriate in cases, like cyber sup-
port, in which multiple civilian occupations might 
be a good match for a military occupation. However, 
in cases such as physician occupations, in which 
occupations are tightly linked between the military 
and civilian labor forces and in which comparing 
with a broader group of civilians will bring in a large 
number of individuals who are not eligible for such 
a position, the narrow benchmark is likely the better 
choice. Finally, in some cases, the narrow and broad 
benchmark will provide similar results and either can 
be used, depending on user preferences.

In the next section, we illustrate this process 
using a series of practical examples.

Results

We first discuss four examples of how to use the 
Occupational Diversity Benchmarking Workbook, 
each of which provides insights on the best usage of 
the benchmarks provided. We then discuss broader 
patterns.

Selected Examples

Fighter Pilots

Our first example, fighter pilots (11F), was chosen 
because it is a priority occupation for DAF. Previous 
RAND research has shown that historical gender and 
racial and ethnic differences in promotion rates can 
be explained by gender and racial and ethnic differ-
ences in selection into rated occupations (Lim et al., 
2014). Although DAF has changed its promotion 
policies in the intervening years, it is still the case 
that pilot occupations are relatively more prestigious 
than other DAF occupations and have higher concen-
trations of White men than other DAF occupations. 
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This is perhaps most true for fighter pilots. This 
example also highlights a case in which, although 
there are civilian pilots, the narrow and broad bench-
marks might not truly be appropriate comparisons 
on their own.

The demographic distribution of fighter pilots 
and of the benchmarks we have created for them are 
shown in Figure 5. Table 2 provides the degree of 
over- or underrepresentation for each group, using 
Equation 1. The middle three columns provide the 
degree of over- or underrepresentation for each 
demographic group relative to each of the three 
benchmarks we provide for fighter pilots, whereas 
the rightmost column shows the degree of over- or 
underrepresentation across the entire officer corps. 
The color coding of the cells represents the difference 
between the levels of over- or underrepresentation for 
fighter pilots and across the officer corps: green rep-
resents overrepresentation, orange represents under-
representation, pale colors represent a difference of 

under ten percentage points, and dark colors repre-
sent a difference of ten or more percentage points. 

Compared with the narrow benchmark, which is 
civilian pilots, White, Black, and Hispanic men are 
overrepresented, but only Black and Hispanic men 
are overrepresented by more than they are across 
the entire officer corps. White men are substantially 
less overrepresented than they are across the entire 
officer corps, though that might be driven by the fact 
that they make up more than 80 percent of civilian 
pilots. AAPI men are represented at a similar level to 
male AAPI civilian pilots; however, we would expect 
AAPI men to be overrepresented in the officer corps. 
AAPI women and Other men are more underrepre-
sented than they are across the entire officer corps. 
White women are underrepresented at a similar level 
to the amount they are underrepresented across the 
officer corps. There are no Black, Hispanic, or Other 
female pilots in either the military or in the ACS-
generated estimates of the civilian labor force.15

FIGURE 5

Benchmarks for Fighter Pilots

SOURCE: Authors’ calculations using DAF administrative data and the ACS. 
NOTE: The all civilians, broad, and narrow benchmarks are weighted to account for differences in the age and education distribution between 
the DAF and civilian labor force. 
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Compared with the broad benchmark, which is 
all air transportation employees, White and Hispanic 
men are more overrepresented than they are rela-
tive to the narrow benchmark, and Other men are 
less underrepresented than they are relative to the 
narrow benchmark. Hispanic men are also the only 
group that is overrepresented by more than expected 
across the officer corps. AAPI and Black men are 
now underrepresented rather than overrepresented, 
and women of all racial and ethnic groups are more 
underrepresented relative to the broad benchmark.

Even though the narrow benchmarks are closest 
to the demographics of fighter pilots, civilian pilots 
might not be a good benchmark for fighter pilots for 
the purposes of barrier analysis because of the dif-
ferences in eligibility requirements, job responsibili-
ties, and unobserved characteristics of military and 
civilian personnel. DAF also controls the entire job 
pipeline for fighter pilots and, therefore, does not 
necessarily face strict supply limitations in onboard-
ing new pilots who are women or racial and ethnic 
minorities. For this reason, we recommend that deci-
sionmakers view these benchmarks in conjunction 
with the benchmarks for the demographics of recent 

cohorts of accessions provided in emerging research 
in this series and with the demographics of the popu-
lation eligible to enter the pilot force.

Munitions Systems

We chose this example because it highlights another 
type of case in which the narrow and broad bench-
marks might be less appropriate: when a large pro-
portion of civilians in similar occupations work in 
national security. We focus here on munitions sys-
tems (2W0), which is matched in the narrow bench-
mark to civilian explosives workers and to civilian 
supervisors of mechanics, repairers, and installers. 
The broad benchmark is extraction workers and 
supervisors of mechanics, repairers, and installers. 

The demographic distribution of enlisted muni-
tion systems workers and of the benchmarks we 
have created for them are shown in Figure 6. Table 3 
provides information on the degree of over- and 
underrepresentation of each group, relative to each 
benchmark. Compared with the narrow benchmark, 
White and Other men and women are underrepre-
sented, whereas all other groups are overrepresented. 
However, Black men are less overrepresented than 

TABLE 2

Degree of Over- or Underrepresentation for Each Demographic Group Among  
Fighter Pilots

Demographic

Fighter Pilots’ Degree of Over- or Underrepresentation Versus Civilian 
Benchmarks Over- and 

Underrepresentation 
for Overall Officer 

CorpsNarrow Benchmark
Broad 

Benchmark All Civilians Benchmark

AAPI women −88% −96% −98% −50%

AAPI men −6% −26% −29% 39%

Black women −100% −100% −50%

Black men 80% −38% −42% 43%

Hispanic women −100% −100% −58%

Hispanic men 78% 167% −20% 49%

Other women −100% −100% −81%

Other men −50% −26% 8% −17%

White women −70% −83% −92% −62%

White men 9% 41% 158% 83%

NOTE: Fighter pilots’ degree of over- or underrepresentation representation is calculated using Equation (1). Color coding of cells represents the dif-
ference between the levels of over- or underrepresentation for fighter pilots and across the officer corps: green represents overrepresentation, orange 
represents underrepresentation, pale colors represent a difference of under ten percentage points, whereas dark colors represent a difference of ten 
or more percentage points.
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FIGURE 6

Benchmarks for Munitions Systems

TABLE 3

Degree of Over- or Underrepresentation for Each Demographic Group Among 
Munitions Systems

Munitions Systems Degree of Over- or Underrepresentation Versus 
Civilian Benchmarks

Over- and 
Underrepresentation for 
Overall Enlisted ForceDemographic Narrow Benchmark Broad Benchmark

All Civilians 
Benchmark

AAPI women 300% −53% −17%

AAPI men 340% 450% 120% 150%

Black women 213% 525% −58% −12%

Black men 69% 158% 102% 174%

Hispanic women 164% 383% −62% −44%

Hispanic men 97% 4% 48% 60%

Other women −50% −63% −83% −83%

Other men −54% −61% −29% −47%

White women −28% 53% −73% −69%

White men −18% −21% 61% 32%

NOTE: Munitions systems workers’ degree of over- or underrepresentation representation is calculated using Equation (1). Color coding of cells rep-
resents the difference between the levels of over- or underrepresentation for munitions systems workers and across the entire enlisted force: green 
represents overrepresentation, orange represents underrepresentation, pale colors represent a difference of under ten percentage points, whereas dark 
colors represent a difference of ten or more percentage points.

SOURCE: Authors’ calculations using DAF administrative data and the ACS. 
NOTE: The all civilians, broad, and narrow benchmarks are weighted to account for differences in the age and education distribution between 
the DAF and civilian labor force. 
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Black men across the entire enlisted force. Compared 
with the broad benchmark, White men, Other men, 
and Other women are underrepresented, whereas all 
other groups are overrepresented. However, Black 
and Hispanic men are less overrepresented than they 
are across the entire enlisted force.

Compared with all civilians, men in all groups 
except Other are overrepresented; however, AAPI, 
Black, and Hispanic men are less overrepresented 
than they are across the entire enlisted force. Women 
of all racial and ethnic groups are underrepresented. 
White women are similarly underrepresented in 
munitions systems as they are across the entire 
enlisted force, and Other women are less underrepre-
sented than they are across the entire enlisted force. 

Like with fighter pilots, the narrow and broad 
benchmarks could be problematic comparisons, for 
very different reasons. Although some civilian explo-
sives workers work in mining, construction, or other 
civilian industries, a sizeable share work in national 
security. The national security industry is made 
up of people who are interested in working with 
the military as civilians, which could be correlated 
with interest in serving in the military. In addition, 
it might be the case that a large proportion of the 
civilian labor force in this occupation is influenced 
by military personnel policies despite never having 
served in the military. For these reasons, although 
the narrow and broad benchmarks are suggestive 
that munitions systems might be a male-dominated 
occupation regardless of whether it is in the military 
or civilian labor force, the civilian labor force is not 
independent enough from DAF to conclude that the 
demographics of the DAF munitions systems occupa-
tion are driven solely by interest in the occupation 
rather than by factors like military personnel policy 
or propensity to serve. We therefore recommend that, 
like with fighter pilots, decisionmakers use these 
benchmarks in conjunction with the benchmarks for 
DAF accessions provided by emerging research in 
this series.

Officers in the Medical Corps and the Nurse 
Corps

This example was chosen because it provides an 
interesting insight that was not available from pre-

vious analyses: Overrepresentation of a gender or 
racial and ethnic group in one occupation relative to 
the rest of DAF does not necessarily mean that that 
group is overrepresented in one DAF occupation 
relative to the civilian labor force. This example also 
highlights cases in which the narrow benchmark is 
the most appropriate.

In 2018, health care occupations were the most 
common type of occupation for female officers in 
almost every racial and ethnic group and the second 
most common type of occupation for AAPI male 
officers.16  Overall, 37 percent of female officers and 
21 percent of AAPI male officers, compared with 
18 percent of all officers, were in health care occupa-
tions. Although health care occupations are also the 
second most common type of occupation for White 
male officers, White men are considerably less con-
centrated there—11 percent of White male officers 
were in health care occupations in FY 2018 (Office 
of the Under Secretary of Defense for Personnel and 
Readiness, 2020). Typically, the concentration of 
these groups in health care occupations is interpreted 
as overrepresentation of women and AAPI men in 
health care—and, in comparison to the rest of DAF, 
this is true. However, the results are different when 
comparing DAF officers with civilians in health care 
occupations. 

Figure 7 plots the narrow, broad, and all civilians 
benchmarks for officers in the categories of Medical 
Corps and Nurse Corps. We focus here on a compari-
son between DAF and the narrow benchmark. The 
narrow benchmark is most appropriate for two rea-
sons. First, the requirements and responsibilities for 
health care occupations in DAF, even for specialties 
like flight medicine, which do not have a direct civil-
ian equivalent, are very similar to health care occupa-
tions in the civilian labor force, and the descriptions 
of the corresponding SOCs and AFSCs are also very 
similar. Second, physicians and nurses in the civilian 
labor force must meet very specific education and 
certification requirements to enter the occupation, 
and comparisons to all healthcare workers, who are 
included in the broad benchmark, would bring in 
civilians who are not qualified for these occupations 
even if they have the same level of education (a grad-
uate degree for physicians and a bachelor’s degree 
for nurses) and are of the same age. Table 4 provides 
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the degree of over- and underrepresentation of each 
group in the Medical Corps and the Nurse Corps.

The top of Figure 7 presents benchmarks for 
the Medical Corps, which includes physicians and 
surgeons. The narrow benchmark provides a com-
parison with civilian physicians and surgeons of 
similar ages and education levels. The representation 
of White women is similar to those groups among 
civilian physicians and surgeons; however, given the 

demographics of DAF relative to the civilian labor 
force, we would expect White women to be very 
underrepresented if selection into occupations was 
the same in DAF and the civilian labor force. White 
men are overrepresented (though by less than they 
are across the entire officer corps), and AAPI women 
and AAPI men are underrepresented. White men 
make up 56 percent of officers in the Medical Corps 
(compared with 38 percent of civilian physicians and 

FIGURE 7

Benchmarks for Officer Health Care Competitive Categories

SOURCE: Authors’ calculations using DAF administrative data and the ACS. 
NOTE: The all civilians, broad, and narrow benchmarks are weighted to account for differences in the age and education distribution between 
the DAF and civilian labor force. 
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surgeons), whereas AAPI women make up 4.2 per-
cent of officers in the Medical Corps (compared 
with 10 percent of civilians) and AAPI men make up 
6.5 percent of officers in the Medical Corps (com-
pared with 13 percent of civilians). These levels imply 
that White male officers are less overrepresented 
than expected in the Medical Corps, whereas AAPI 
female officers are slightly more underrepresented 
than expected and AAPI male officers are under-
represented when, if selection into the military was 

exactly the same for every occupation, they would be 
expected to be overrepresented. The Medical Corps is 
also the competitive category with the highest under-
representation of Black male officers and the only 
competitive category in which Hispanic male officers 
are underrepresented. Black and Hispanic women 
are more underrepresented in the Medical Corps 
than they are in other competitive categories, but it is 
not one of the competitive categories in which either 

TABLE 4

Degree of Over- or Underepresentation for Each Demographic Group Among the 
Medical and Nurse Corps

Demographic

Medical Corps of Over- or Underrepresentation Versus Civilian 
Benchmarks

Over- and Underrepresentation 
for Overall Officer Corps 

Narrow 
Benchmark

Broad 
Benchmark

All Civilians 
Benchmark

AAPI women −57% −46% −9% −50%

AAPI men −49% 7% 41% 39%

Black women −18% −39% −53% −50%

Black men −26% 43% −13% 43%

Hispanic women −30% −46% −56% −58%

Hispanic men −25% 23% −13% 49%

Other women −80% −80% −80% −81%

Other men −75% −60% −64% −17%

White women −3% −50% −42% −62%

White men 47% 118% 71% 83%

Demographic

Nurse Corps Degree of Over- or Underrepresentation Versus 
Civilian Benchmarks

Over- and Underrepresentation 
for Overall Officer Corps 

Narrow 
Benchmark Broad Benchmark

All Civilians 
Benchmark

AAPI women −26% −26% 55% −50%

AAPI men 110% −2% 0% 39%

Black women 68% 139% 144% −50%

Black men 191% 146% −3% 43%

Hispanic women 21% 40% 46% −58%

Hispanic men 154% 94% −18% 49%

Other women −68% −67% −57% −81%

Other men −25% −57% −75% −17%

White women −34% −23% 17% −62%

White men 151% 17% −44% 83%

NOTE: Medical and Nurse Corps’ degree of over- or underrepresentation representation is calculated using Equation (1). Color coding of cells represents 
the difference between the levels of over- or underrepresentation for the medical and Nurse Corps and across the entire officer corps: green represents 
overrepresentation, orange represents underrepresentation, pale colors represent a difference of under ten percentage points, whereas dark colors 
represent a difference of ten or more percentage points.
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group is most underrepresented relative to the civil-
ian labor force.

The bottom of Figure 7 presents benchmarks for 
the Nurse Corps, which includes college-educated 
nurses. The gender and race and ethnicity distribu-
tions for these occupations are very different from 
the Medical Corps, especially relative to the narrow 
benchmark. White women comprise 42 percent of 
the Nurse Corps and 63 percent of comparable civil-
ians; this is less underrepresentation of White women 
than expected for the entire officer corps but sub-
stantially more underrepresentation than the Medi-
cal Corps. However, White women are still a plurality 
of the Nurse Corps. AAPI women are 6.2 percent 
of the Nurse Corps and 8.4 percent of comparable 
civilians; this is less underrepresentation of AAPI 
than the level expected for the entire officer corps 
and substantially less underrepresentation than the 
Medical Corps. On the other hand, Black and His-
panic women are both overrepresented in the Nurse 
Corps relative to civilian nurses. In addition, men 
are substantially overrepresented in the Nurse Corps, 
although that is in large part because there is such a 
small share of civilian nurses. The Nurse Corps is in 
fact the area in which White and Hispanic men are 
most overrepresented in the officer corps: White men 
make up 20.1 percent of the Nurse Corps and 8.0 per-
cent of comparable civilians, whereas Hispanic men 
make up 3.3 percent of the Nurse Corps and 1.3 per-
cent of comparable civilians. Black and AAPI men 
are also substantially overrepresented in the Nurse 
Corps: Black men are 3.2 percent of the Nurse Corps 
and 1.1 percent of comparable civilians, whereas 
AAPI men are 4.2 percent of the Nurse Corps and 
2 percent of comparable civilians.

From these analyses, we conclude that racial 
and ethnic minority men and women, and espe-
cially AAPI women and AAPI men, might be less 
concentrated than expected in health care occupa-
tions relative to the civilian labor force, and White 
women and White men might be more concentrated 
than expected in the same occupations—at least for 
those occupations that require professional degrees. 
That is, racial and ethnic minority men and women, 
and especially AAPI men and women, in the mili-
tary might be more likely to be doctors than White 
men in the military but are less likely to be doctors 

than members of the same groups in the civilian 
labor force. Similarly, White and AAPI women in 
the military are more likely to be nurses than White 
men in the military but are less likely to be nurses 
than White and AAPI women in the civilian work-
force. Given these patterns, DAF should examine 
remaining differences between job requirements and 
onboarding pipelines and consider ways to capitalize 
on the greater general interest in these career fields 
among racial and ethnic minorities and women.

Cyber Warfare and Cyber Support

Our fourth example was chosen for three reasons. 
First, it focuses on another type of priority occupa-
tion for DAF and for DoD at large—one for which 
there is a critical need for personnel. Second, this 
example highlights a known issue for diversity in 
DAF, which is that racial and ethnic minority per-
sonnel tend to be concentrated outside operations 
occupations. And third, this example highlights 
one of the difficulties of using this analysis to look 
at broad patterns of diversity and representation in 
DAF: Different occupations have different limitations 
and might not always be directly comparable even if 
they seem similar on the surface.

A growing area of interest for DoD has been 
cyber personnel. In this section, we compare and 
contrast the diversity of DAF and the matched civil-
ian labor force for two enlisted cyber occupations: 
1B4 (cyber warfare) and 3D0 (several cyber support 
functions). Although the matched occupations for 
these two AFSCs are somewhat different, both are 
matched to a group of civilian computer and tele-
communications occupations, and the skills DAF 
personnel gain from working in these occupations 
likely translate well to most civilian cyber occupa-
tions. Figure 8 displays the demographic distribution 
of enlisted cyber warfare and cyber support occupa-
tions and the benchmarks we have created for them. 
Table 5 provides the degree of over- and underrepre-
sentation of each group in cyber warfare and cyber 
support. 

Because the skills used for cyber warfare likely 
translate well to a broad group of civilian computer 
and telecommunications occupations, the narrow 
and broad benchmarks seem like an appealing com-
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parison. We focus on the broad benchmark for brev-
ity. Relative to the benchmark, all groups of women 
are more underrepresented than they are across the 
entire enlisted force, and all racial and ethnic minor-
ity men except Other men are less overrepresented 
than they are across the entire enlisted force. White 
men, on the other hand, are slightly more overrepre-
sented than they are across the entire enlisted force. 
However, the cyber warfare occupation is a military-

specific occupation: Although we have provided a 
match, the job itself and the job responsibilities do 
not have a true match in the civilian labor force even 
though the skills used likely translate. Therefore, 
the pipelines into the military and matched civil-
ian cyber warfare occupations might not truly be 
comparable, because individuals who are interested 
in the operations portion of cyber warfare might not 
also be interested in traditional civilian computing 

FIGURE 8

Benchmarks for Enlisted Cyber Warfare and Cyber Support

SOURCE: Authors’ calculations using DAF administrative data and the ACS. 
NOTE: The all civilians, broad, and narrow benchmarks are weighted to account for differences in the age and education distribution between 
the DAF and civilian labor force. 
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jobs. This means that the broad benchmark should be 
considered in conjunction with the civilians bench-
mark and with benchmarks of the enlisted force at 
accession provided by future research in this series, 
because it and the narrow benchmark might not be 
the most useful benchmarks for conducting barrier 
analysis. We therefore turn our attention to the all 
civilians benchmark, which should be used in con-
junction with the narrow and broad benchmarks, 
as well as benchmarks at accession, when consider-

ing military-specific occupations. In comparison 
to the all civilians benchmark, all groups of women 
are more underrepresented than they are across the 
entire enlisted force, AAPI and Black men are less 
overrepresented than they are across the enlisted 
force, Other men are less underrepresented than they 
are across the enlisted force, White men are more 
overrepresented than across the entire enlisted force, 
and Hispanic men are roughly as overrepresented as 
they are across the enlisted force.

TABLE 5

Degree of Over- or Underrepresentation for Each Demographic Group Among Enlisted 
Cyber Warfare and Cyber Support

Demographic

Cyber Warfare of Over- or Underrepresentation Versus 
Civilian Benchmarks

Over- and Underrepresentation 
for Overall Enlisted Force 

Narrow 
Benchmark

Broad 
Benchmark

All Civilians 
Benchmark

AAPI women −83% −75% −78% −17%

AAPI men 34% 0% 136% 150%

Black women −88% −80% −91% −12%

Black men 23% 20% 47% 174%

Hispanic women −94% −91% −97% −44%

Hispanic men 69% 26% 58% 60%

Other women −91% −86% −94% −83%

Other men −37% −54% −14% −47%

White women −93% −87% −94% −69%

White men 66% 33% 108% 32%

Demographic

Cyber Support Degree of Over- or Underrepresentation 
Versus Civilian Benchmarks

Over- and Underrepresentation 
for Overall Enlisted Force 

Narrow 
Benchmark

Broad 
Benchmark

All Civilians 
Benchmark

AAPI women −25% −14% 0% −17%

AAPI men 6% 12% 235% 150%

Black women 100% 85% −15% −12%

Black men 173% 151% 173% 174%

Hispanic women 67% 48% −48% −44%

Hispanic men 59% 48% 42% 60%

Other women −90% −91% −94% −83%

Other men −60% −63% −41% −47%

White women −55% −55% −77% −69%

White men −9% −7% 41% 32%

NOTE: Cyber warfare and cyber support degree of over- or underrepresentation representation is calculated using Equation (1). Color coding of cells 
represents the difference between the levels of over- or underrepresentation for cyber warfare and cyber support workers and across the entire enlisted 
force: green represents overrepresentation, orange represents underrepresentation, pale colors represent a difference of under ten percentage points, 
whereas dark colors represent a difference of ten or more percentage points.
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Like cyber warfare, the skills used in cyber sup-
port occupations likely translate well to a wide vari-
ety of civilian computer occupations, making the 
narrow and broad benchmarks an appealing choice. 
However, interest in military cyber support occupa-
tions is probably more strongly correlated with inter-
est in civilian computing and telecommunications 
occupations, as the job responsibilities for the two 
are similar. We again focus on the broad benchmark 
for brevity. In comparison to the broad benchmark, 
Black and Hispanic women are overrepresented 
(despite being underrepresented in DAF at large), and 
AAPI and White women are less underrepresented 
than they are across DAF. Racial and ethnic minor-
ity men are less overrepresented and Other men are 
more underrepresented than they are across DAF. 
White men are slightly underrepresented in cyber 
support relative to the broad benchmark, despite 
being overrepresented in DAF at large.

Comparing these two analyses reveals that, rela-
tive to the broad benchmark, AAPI, Black, and His-
panic men and women are more strongly represented 
in the cyber support occupation than they are in the 
cyber warfare occupation; Black and Hispanic men 
and women exceed the cyber support benchmark by 
a considerable margin. This is consistent with prior 
work finding that racial and ethnic minority person-
nel might prefer military occupations that are more 
similar to civilian occupations (Harrell et al., 1999). 
However, decisionmakers should use this comparison 
with caution given that the cyber warfare occupa-
tion does not have a true civilian equivalent whereas 
the cyber support occupation has a clear civilian 
equivalent. 

Broad Patterns

As we illustrated in the previous section, it is difficult 
to analyze broad patterns of representation using the 
provided benchmarks because the limitations of the 
broad and narrow benchmarks are different for dif-
ferent occupations. In this section, we provide some 
of the broad insights available from the Occupational 
Diversity Benchmarking Workbook.

As we mentioned earlier in the discussion of 
Figure 4, DAF is dominated by White men, although 
racial and ethnic minority men are often overrepre-

sented relative to their level in the civilian labor force. 
As a result, men—especially White men—are over-
represented in most DAF occupations; the question 
is whether they are more or less overrepresented than 
expected given the analysis in the previous chapter.

We find that the demographics of a given DAF 
occupation are often more similar to the narrow and 
broad benchmarks than they are to the entire civil-
ian labor force. And, consistent with prior research, 
in comparison to the civilian labor force, operations 
occupations are typically less diverse than other 
occupations (that is, White men are more overrep-
resented) (Harrell et al., 1999). However, this result 
should be interpreted with caution as operations 
occupations, especially military-specific occupations, 
differ from their corresponding civilian occupations 
by more than other types of occupations. 

Conclusions

Benchmarking diversity in a functional area against 
credible external comparison groups is a critical 
step in understanding potential barriers to racial 
and ethnic minority and female representation. In 
this report, we described a method for constructing 
benchmarks using civilian near-equivalent fields and 
presented multiple examples of such benchmark-
ing. We have provided the Occupational Diversity 
Benchmarking Workbook to assist DAF with barrier 
analysis specific to each functional area. For every 
functional area, we have included comparisons in 
the workbook between the demographics of DAF 
and three groups of civilian workers: a group in a 
very narrowly defined group of similar occupations, 
a group in a broadly defined group of similar occu-
pations, and all civilians with an appropriate level 
of education for comparison to enlisted or officer 
personnel.

In general, we find that the demographics of 
DAF occupations tend to reflect the demograph-
ics of corresponding civilian occupations and the 
demographics of young adults interested in military 
service. That is, occupations dominated by White 
men in the civilian labor force tend to be somewhat 
more dominated by White men in DAF. We provide 
information on how to calculate the expected level of 
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representation for each demographic group, given the 
demographics of DAF overall, if the selection process 
was the same for all occupations. Occupations with 
a greater-than-expected level of underrepresentation 
(or a lower-than-expected level of overrepresentation) 
of a given group might benefit from an analysis of 
barriers to entry or retention in that occupation.

Several challenges and limitations exist in the 
construction of civilian benchmarks. The credibility 
and value of each of the three benchmarks presented 
should be considered in light of these challenges and 
limitations. The examples we discussed highlight 
these challenges. The near-equivalent civilian bench-
marks, and, in particular, the narrow benchmark, is 
likely of greatest value when the job responsibilities, 
education requirements, and training pipeline are 
consistent between the DAF and civilian labor force. 
This was highlighted with the Medical Corps and 
Nurse Corps benchmarks. To a lesser extent, this 
value is also reflected in the cyber support example, 
in which job responsibilities and skill sets should 
readily translate to the near-equivalent civilian fields. 
In contrast, cyber warfare is an example in which 
the job responsibilities are military specific and do 
not have a true analogous civilian counterpart. In 
this case, the civilian benchmark should be viewed 
with caution, as individuals who are interested in the 
operations portion of cyber warfare might not also be 
interested in traditional civilian computing jobs, and, 
similarly, individuals in the near-equivalent civilian 
jobs might not have interest in the goals and mission 
of cyber warfare. The fighter pilot example is another 
case in which differences in job responsibilities 
between the DAF and civilian matched occupations 
are present despite the existence of a civilian coun-
terpart. Several other challenges are also highlighted 
in the fighter pilot example, including differences 
in age and education requirements and functional 
differences in the training pipeline, which are fully 
controlled by DAF. Finally, unobservable differences 
between the DAF and matched civilian occupations 
might be present for any of the benchmark compari-
sons, including the propensity to enter a military 
career, which is known to differ by gender and race 
and ethnicity. As these challenges highlight, under-
standing the benchmarks requires more than merely 
comparing the numbers. Understanding the context 

of the comparisons being made is critical to proper 
use and conclusions. For each functional area, the 
challenges might be idiosyncratic and require unique 
consideration.

Recommendation: Personnel performing bar-
rier analyses in functional areas should always 
review and present these quantitative benchmarks 
with an assessment of the qualitative differences 
in work context between military personnel and 
their civilian counterparts. The examples presented 
show that individual occupational benchmarks do 
not conclusively reveal whether a discrepancy is 
because of a DAF policy or a contextual difference 
between military and civilian work. Thus, DTs or 
other personnel using the benchmarks require addi-
tional information on such contextual differences. 
Personnel in some functional areas might, through 
research or experience, possess the expertise in train-
ing and job requirements for near-equivalent civilian 
areas (although maintaining this expertise will be 
tested by the turnover among personnel assigned to 
compete such analytic tasks). Others might benefit 
from a broader set of standards and guidelines or 
from training on the requirements, responsibilities, 
and pipeline into the workforce for the functional 
area’s civilian counterparts. Furthermore, even the 
most well-constructed individual benchmark cannot 
convey all relevant information in isolation. At best, 
it is a single piece of information that, when viewed 
in context with other relevant information, yields a 
fuller understanding of the demographic diversity 
in a functional area—an early step in facilitating an 
understanding of whether further analyses to exam-
ine for barriers to diversity is warranted. 

The benchmarks we have provided should be 
used in tandem with other benchmarks of diversity 
to determine the source of over- or underrepresen-
tation of a particular group in a particular occupa-
tion. Users should first compare the demographic 
diversity in a given occupation with the upstream 
demographic distribution of recent cohorts, such as 
the population that is eligible to join the military, the 
population that joins the military, and the population 
that enters a particular occupation. Users should then 
compare the diversity in a given occupation with the 
narrow, broad, and all civilians benchmarks pro-
vided in the workbooks. If the demographics of said 
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occupation are relatively similar to the benchmarks 
provided in the Occupational Diversity Benchmark-
ing Workbook, then over- or underrepresentation of 
certain groups might be the result of gender or racial 
and ethnic differences in preferences for a particular 
occupation rather than a particular barrier in the 
military, even if the demographics of that particular 

occupation differ greatly from those of DAF at large. 
However, if there are large differences between the 
demographics of a given DAF occupation and both 
the upstream demographics of recent cohorts and the 
demographics of the near-equivalent civilian popu-
lation, something specific to that occupation in the 
military might be creating a barrier.
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Appendix A. Near-Equivalent Occupations

Table A.1 lists AFSCs and their SOC matches. Table A.2 shows case-by-case updates to the DMDC crosswalk.

TABLE A.1

Military-Specific AFSCs and Their SOC Matches
AFSC AFSC Title SOC SOC Title Source

13A Astronaut 17-201 Aerospace engineers Responsibility match

13A Astronaut 53-201 Aircraft pilots and flight engineers Responsibility match

13B Air battle manager 53-202 Air traffic controllers and airfield operations specialists Responsibility match

19Z (13C) Special tactics 33-101 First-line supervisors of law enforcement workers Responsibility match

19Z (13C) Special tactics 33-102 First-line supervisors of firefighting and prevention 
workers

Responsibility match

19Z (13C) Special tactics 33-201 Firefighters Responsibility match

19Z (13C) Special tactics 33-305 Police officers Responsibility match

19Z (13D) Combat rescue officer 11-916 Emergency management directors Wenger, 2017

19Z (13D) Combat rescue officer 29-204 Emergency medical technicians and paramedics Wenger, 2017

19Z (13D) Combat rescue officer 29-204 Emergency medical technicians and paramedics Wenger, 2017

19Z (13D) Combat rescue officer 33-101 First-line supervisors of law enforcement workers Wenger, 2017

19Z (13D) Combat rescue officer 33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

19Z (13D) Combat rescue officer 33-109 Miscellaneous first-line supervisors, protective service 
workers

Wenger, 2017

19Z (13D) Combat rescue officer 33-201 Firefighters Wenger, 2017

19Z (13D) Combat rescue officer 33-202 Fire inspectors Wenger, 2017

19Z (13D) Combat rescue officer 33-305 Police officers Wenger, 2017

19Z (13D) Combat rescue officer 47-222 Structural iron and steel workers Wenger, 2017

19Z (13D) Combat rescue officer 49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

19Z (13D) Combat rescue officer 49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

19Z (13D) Combat rescue officer 49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

19Z (13D) Combat rescue officer 53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

19Z (13D) Combat rescue officer 53-502 Ship and boat captains and operators Wenger, 2017

19Z (13D) Combat rescue officer 53-503 Ship engineers Wenger, 2017

19Z (13L) Air liaison officer 11-307 Transportation, storage, and distribution managers Responsibility match

19Z (13L) Air liaison officer 17-102 Surveyors, cartographers, and photogrammetrists Responsibility match

19Z (13L) Air liaison officer 17-303 Surveying and mapping technicians Responsibility match

19Z (13L) Air liaison officer 53-104 First-line supervisors of transportation and material 
moving workers

Responsibility match
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AFSC AFSC Title SOC SOC Title Source

19Z (13L) Air liaison officer 53-202 Air traffic controllers and airfield operations specialists Responsibility match

19Z (13L) Air liaison officer 53-604 Traffic technicians Responsibility match

13N Nuclear and missile 
operations

17-216 Nuclear engineers Responsibility match

13N Nuclear and missile 
operations

19-405 Nuclear technicians Responsibility match

13N Nuclear and missile 
operations

51-801 Power plant operators, distributors, and dispatcher Responsibility match

13O Multidomain warfare 
officer

11-102 General and operations managers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

11-202 Marketing and sales managers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

11-302 Computer and information systems managers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

11-302 Computer and information systems managers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

11-904 Architectural and engineering managers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

13-119 Miscellaneous business operations specialists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

15-122 Computer and information research scientists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

15-124 Database and network administrators and architects Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

15-125 Software and web developers, programmers, and testers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

15-202 Mathematicians Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

15-204 Statisticians Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-102 Surveyors, cartographers, and photogrammetrists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-201 Aerospace engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-204 Chemical engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-205 Civil engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-206 Computer hardware engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-207 Electrical and electronics engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-211 Industrial engineers, including health and safety Combined 13N, 13M, 
and 13S

Table A.1—Continued
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AFSC AFSC Title SOC SOC Title Source

13O Multidomain warfare 
officer

17-214 Mechanical engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

17-303 Surveying and mapping technicians Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

19-201 Astronomers and physicists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

19-202 Astronomers and physicists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

19-209 Miscellaneous physical scientists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

53-201 Aircraft pilots and flight engineers Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

53-202 Air traffic controllers and airfield operations specialists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

53-202 Air traffic controllers and airfield operations specialists Combined 13N, 13M, 
and 13S

13O Multidomain warfare 
officer

53-604 Traffic technicians Combined 13N, 13M, 
and 13S

13S Space operations 11-307 Transportation, storage, and distribution managers CIP and responsibility 
match

13S Space operations 15-202 Mathematicians CIP and responsibility 
match

13S Space operations 15-204 Statisticians CIP and responsibility 
match

13S Space operations 17-201 Aerospace engineers CIP and responsibility 
match

13S Space operations 17-207 Electrical and electronics engineers CIP and responsibility 
match

13S Space operations 19-201 Astronomers and physicists CIP and responsibility 
match

13S Space operations 19-202 Astronomers and physicists CIP and responsibility 
match

14N Intelligence 33-302 Detectives and criminal investigators Responsibility match

1A0 In-flight refueling 
specialist

49-301 Aircraft mechanics and service technicians Responsibility match

1A0 In-flight refueling 
specialist

53-603 Transportation service attendants Responsibility match

1A1 Flight engineer 33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

1A1 Flight engineer 33-201 Firefighters Wenger, 2017

1A1 Flight engineer 47-101 First-line supervisors of construction trades and  
extraction workers

Wenger, 2017

1A1 Flight engineer 47-211 Electricians Wenger, 2017

1A1 Flight engineer 47-215 Pipelayers, plumbers, pipefitters, and steamfitters Wenger, 2017

Table A.1—Continued
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AFSC AFSC Title SOC SOC Title Source

1A1 Flight engineer 49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1A1 Flight engineer 49-202 Radio and telecommunications equipment installers and 
repairers

Wenger, 2017

1A1 Flight engineer 49-301 Aircraft mechanics and service technicians Wenger, 2017

1A1 Flight engineer 51-101 First-line supervisors of production and operating workers Wenger, 2017

1A1 Flight engineer 53-201 Aircraft pilots and flight engineers Wenger, 2017

1A1 Flight engineer 53-502 Ship and boat captains and operators Wenger, 2017

1A2 Aircraft loadmaster 11-307 Transportation, storage, and distribution managers Wenger, 2017

1A2 Aircraft loadmaster 33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

1A2 Aircraft loadmaster 33-201 Firefighters Wenger, 2017

1A2 Aircraft loadmaster 33-202 Fire inspectors Wenger, 2017

1A2 Aircraft loadmaster 33-305 Police officers Wenger, 2017

1A2 Aircraft loadmaster 47-222 Structural iron and steel workers Wenger, 2017

1A2 Aircraft loadmaster 49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1A2 Aircraft loadmaster 49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

1A2 Aircraft loadmaster 49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

1A2 Aircraft loadmaster 53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1A2 Aircraft loadmaster 53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1A2 Aircraft loadmaster 53-202 Air traffic controllers and airfield operations specialists Responsibility match

1A2 Aircraft loadmaster 53-502 Ship and boat captains and operators Wenger, 2017

1A2 Aircraft loadmaster 53-503 Ship engineers Wenger, 2017

1A3 Airborne mission 
systems specialist

33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

1A3 Airborne mission 
systems specialist

33-201 Firefighters Wenger, 2017

1A3 Airborne mission 
systems specialist

33-202 Fire inspectors Wenger, 2017

1A3 Airborne mission 
systems specialist

33-305 Police officers Wenger, 2017

1A3 Airborne mission 
systems specialist

47-101 First-line supervisors of construction trades and  
extraction workers

Wenger, 2017

1A3 Airborne mission 
systems specialist

47-211 Electricians Wenger, 2017

Table A.1—Continued
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AFSC AFSC Title SOC SOC Title Source

1A3 Airborne mission 
systems specialist

47-215 Pipelayers, plumbers, pipefitters, and steamfitters Wenger, 2017

1A3 Airborne mission 
systems specialist

47-222 Structural iron and steel workers Wenger, 2017

1A3 Airborne mission 
systems specialist

49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1A3 Airborne mission 
systems specialist

49-202 Radio and telecommunications equipment installers and 
repairers

Wenger, 2017

1A3 Airborne mission 
systems specialist

49-301 Aircraft mechanics and service technicians Responsibility match

1A3 Airborne mission 
systems specialist

49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

1A3 Airborne mission 
systems specialist

49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

1A3 Airborne mission 
systems specialist

51-101 First-line supervisors of production and operating workers Wenger, 2017

1A3 Airborne mission 
systems specialist

53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1A3 Airborne mission 
systems specialist

53-202 Air traffic controllers and airfield operations specialists Responsibility match

1A3 Airborne mission 
systems specialist

53-502 Ship and boat captains and operators Wenger, 2017

1A3 Airborne mission 
systems specialist

53-503 Ship engineers Wenger, 2017

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

15-129 Miscellaneous computer occupations Responsibility match

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

27-201 Actors, producers, and directors Responsibility match

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

27-302 News analysts, reporters and journalists Responsibility match

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

27-309 Miscellaneous media and communication workers Responsibility match

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

27-309 Miscellaneous media and communication workers Responsibility match

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

33-302 Detectives and criminal investigators Responsibility match

1A8 Airborne intelligence, 
surveillance, and 
reconnaissance

53-202 Air traffic controllers and airfield operations specialists Responsibility match

1A9 Special mission aviator 33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

Table A.1—Continued
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AFSC AFSC Title SOC SOC Title Source

1A9 Special mission aviator 33-201 Firefighters Wenger, 2017

1A9 Special mission aviator 33-202 Fire inspectors Wenger, 2017

1A9 Special mission aviator 33-305 Police officers Wenger, 2017

1A9 Special mission aviator 47-222 Structural iron and steel workers Wenger, 2017

1A9 Special mission aviator 49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1A9 Special mission aviator 49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

1A9 Special mission aviator 49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

1A9 Special mission aviator 53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1A9 Special mission aviator 53-202 Air traffic controllers and airfield operations specialists Responsibility match

1A9 Special mission aviator 53-502 Ship and boat captains and operators Wenger, 2017

1A9 Special mission aviator 53-503 Ship engineers Wenger, 2017

1C0 Aviation resource 
management

53-202 Air traffic controllers and airfield operations specialists Responsibility match

1C3 Command and control 
operations

33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

1C3 Command and control 
operations

33-201 Firefighters Wenger, 2017

1C3 Command and control 
operations

33-202 Fire inspectors Wenger, 2017

1C3 Command and control 
operations

33-305 Police officers Wenger, 2017

1C3 Command and control 
operations

47-222 Structural iron and steel workers Wenger, 2017

1C3 Command and control 
operations

49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1C3 Command and control 
operations

49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

1C3 Command and control 
operations

49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

1C3 Command and control 
operations

53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1C3 Command and control 
operations

53-202 Air traffic controllers and airfield operations specialists Responsibility match

1C3 Command and control 
operations

53-502 Ship and boat captains and operators Wenger, 2017

1C3 Command and control 
operations

53-503 Ship engineers Wenger, 2017

Table A.1—Continued
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AFSC AFSC Title SOC SOC Title Source

1C5 Command and control 
battle management 
operations

53-202 Air traffic controllers and airfield operations specialists Responsibility match

1C6 Space systems 
operations

17-302 Engineering technologists and technicians, except  
drafters

Responsibility match

1C6 Space systems 
operations

53-202 Air traffic controllers and airfield operations specialists Responsibility match

1C7 Airfield management 53-202 Air traffic controllers and airfield operations specialists Responsibility match

1N0 All source intelligence 
analyst

33-302 Detectives and criminal investigators Responsibility match

1N2 Signals intelligence 17-302 Engineering technologists and technicians, except  
drafters

Responsibility match

1N2 Signals intelligence 33-302 Detectives and criminal investigators Responsibility match

1N4 Intelligence analyst 33-302 Detectives and criminal investigators Responsibility match

1Z1 Pararescue 11-916 Emergency management directors Responsibility match

1Z1 Pararescue 29-204 Emergency medical technicians and paramedics Responsibility match

1Z1 Pararescue 33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

1Z1 Pararescue 33-109 Miscellaneous First-line supervisors, protective service 
workers

Wenger, 2017

1Z1 Pararescue 33-201 Firefighters Wenger, 2017

1Z1 Pararescue 33-202 Fire inspectors Wenger, 2017

1Z1 Pararescue 33-305 Police officers Wenger, 2017

1Z1 Pararescue 47-222 Structural iron and steel workers Wenger, 2017

1Z1 Pararescue 49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1Z1 Pararescue 49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

1Z1 Pararescue 49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

1Z1 Pararescue 53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1Z1 Pararescue 53-502 Ship and boat captains and operators Wenger, 2017

1Z1 Pararescue 53-503 Ship engineers Wenger, 2017

1Z2 Combat control 17-102 Surveyors, cartographers, and photogrammetrists Responsibility match

1Z2 Combat control 17-303 Surveying and mapping technicians Responsibility match

1Z2 Combat control 53-202 Air traffic controllers and airfield operations specialists Responsibility match

1Z2 Combat control 53-604 Traffic technicians Responsibility match

1Z3 Tactical air control party 17-102 Surveyors, cartographers, and photogrammetrists Responsibility match

1Z3 Tactical air control party 17-303 Surveying and mapping technicians Responsibility match

1Z3 Tactical air control party 53-202 Air traffic controllers and airfield operations specialists Responsibility match

Table A.1—Continued
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1Z3 Tactical air control party 53-604 Traffic technicians Responsibility match

1Z4 Special reconnaissance 17-102 Surveyors, cartographers, and photogrammetrists Responsibility match

1Z4 Special reconnaissance 17-303 Surveying and mapping technicians Responsibility match

1Z4 Special reconnaissance 33-102 First-line supervisors of firefighting and prevention 
workers

Wenger, 2017

1Z4 Special reconnaissance 33-201 Firefighters Wenger, 2017

1Z4 Special reconnaissance 33-202 Fire inspectors Wenger, 2017

1Z4 Special reconnaissance 33-305 Police officers Wenger, 2017

1Z4 Special reconnaissance 47-222 Structural iron and steel workers Wenger, 2017

1Z4 Special reconnaissance 49-101 First-line supervisors of mechanics, installers, and 
repairers

Wenger, 2017

1Z4 Special reconnaissance 49-904 Industrial machinery installation, repair, and maintenance 
workers

Wenger, 2017

1Z4 Special reconnaissance 49-909 Miscellaneous installation, maintenance, and repair 
workers

Wenger, 2017

1Z4 Special reconnaissance 53-104 First-line supervisors of transportation and material 
moving workers

Wenger, 2017

1Z4 Special reconnaissance 53-202 Air traffic controllers and airfield operations specialists Wenger, 2017

1Z4 Special reconnaissance 53-502 Ship and boat captains and operators Wenger, 2017

1Z4 Special reconnaissance 53-503 Ship engineers Wenger, 2017

1Z4 Special reconnaissance 53-604 Traffic technicians Wenger, 2017

21M Munitions and missile 
maintenance

17-201 Aerospace engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-202 Agricultural engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-203 Bioengineers and biomedical engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-204 Chemical engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-205 Civil engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-206 Computer hardware engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-207 Electrical and electronics engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-208 Environmental engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-211 Industrial engineers, including health and safety CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-212 Marine engineers and naval architects CIP and responsibility 
match

Table A.1—Continued
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21M Munitions and missile 
maintenance

17-213 Materials engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-214 Mechanical engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-215 Mining and geological engineers, including mining safety 
engineers

CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-216 Nuclear engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-217 Petroleum engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-219 Miscellaneous engineers CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-301 Drafters CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-302 Engineering technologists and technicians, except  
drafters

CIP and responsibility 
match

21M Munitions and missile 
maintenance

17-303 Surveying and mapping technicians CIP and responsibility 
match

62E Developmental engineer 11-904 Architectural and engineering managers Responsibility match

62E Developmental engineer 17-201 Aerospace engineers Responsibility match

62E Developmental engineer 17-201 Aerospace engineers Responsibility match

62E Developmental engineer 17-202 Agricultural engineers Responsibility match

62E Developmental engineer 17-203 Bioengineers and biomedical engineers Responsibility match

62E Developmental engineer 17-204 Chemical engineers Responsibility match

62E Developmental engineer 17-205 Civil engineers Responsibility match

62E Developmental engineer 17-206 Computer hardware engineers Responsibility match

62E Developmental engineer 17-206 Computer hardware engineers Responsibility match

62E Developmental engineer 17-207 Electrical and electronics engineers Responsibility match

62E Developmental engineer 17-207 Electrical and electronics engineers Responsibility match

62E Developmental engineer 17-208 Environmental engineers Responsibility match

62E Developmental engineer 17-211 Industrial engineers, including health and safety Responsibility match

62E Developmental engineer 17-211 Industrial engineers, including health and safety Responsibility match

62E Developmental engineer 17-212 Marine engineers and naval architects Responsibility match

62E Developmental engineer 17-213 Materials engineers Responsibility match

62E Developmental engineer 17-214 Mechanical engineers Responsibility match

62E Developmental engineer 17-214 Mechanical engineers Responsibility match

62E Developmental engineer 17-215 Mining and geological engineers, including mining safety 
engineers

Responsibility match

62E Developmental engineer 17-216 Nuclear engineers Responsibility match

Table A.1—Continued
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62E Developmental engineer 17-217 Petroleum engineers Responsibility match

62E Developmental engineer 17-219 Miscellaneous engineers Responsibility match

62E Developmental engineer 17-219 Miscellaneous engineers Responsibility match

62E Developmental engineer 47-207 Construction equipment operators Responsibility match

TABLE A.2

Case-by-Case Updates to the DMDC Crosswalk

AFSC
Description of Change to 

Matched SOC Reason

15W Add 19-202 and 19-204 Add employees at a more appropriate career level.

21A Add 17-201 and 11-305 Add employees at a more appropriate career level.

31P Add 33-101 Add employees at a more appropriate career level.

35P Add 25-303 Add employees at a more appropriate career level.

42F Add 29-124 Podiatric surgeons were previously matched only to podiatrists; they are now 
also matched to surgeons.

43H Add 21-109 Add employees at a more appropriate career level.

44K Change 19-104 to 29-121 Pediatricians were the only physicians matched to medical scientists; this 
change matches them to physicians.

61C Add 19-203 Add employees at a more appropriate career level.

61D Add 19-201 and 17-216 Add employees at a more appropriate career level.

71S Add 33-302 Add employees at a more appropriate career level.

Table A.1—Continued
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Appendix B. Technical Details 
of Raking Method

We used a traditional raking method to produce the 
Occupational Diversity Benchmarking Workbook. 
Raking weights the matched civilian labor force so 
that the marginal distributions of age and education 
(and for the more-aggregated benchmarks, occupa-
tion) match the marginal distributions of those char-
acteristics in the Air Force. We use the R package 
anesrake to produce the weights (Pasek et al., 2014; 
Pasek, 2018). 

DeBell and Krosnick, 2009, provides a helpful 
guide to the method. In addition, consider a simple 
numerical example. Suppose that in some Air Force 
occupation, 50 percent of the personnel have a bach-
elor’s degree and 50 percent have a graduate degree, 
and that 75 percent of the personnel are ages 19 
through 28 and 25 percent are ages 29 through 33. 
In the comparable civilian occupation, suppose that 
60 percent of personnel have a bachelor’s degree and 
40 percent have a graduate degree, and that 50 per-
cent of the personnel are ages 19 through 28 and 
50 percent are ages 29 through 33, when weighted 
using standard survey weights. We rake the civil-
ian occupation to match the Air Force as follows. 
First, to make the distribution of education match, 
we multiply the survey weights for all civilians with 
a bachelor’s degree by 50/60, and we multiply the 
survey weights for all civilians with a graduate degree 
by 50/40. This process brings the reweighted civil-
ian population to 50 percent bachelor’s degree hold-
ers and 50 percent graduate degree holders. Next, 
to make the distribution of age match, we multiply 
the new weights for all civilians ages 19 through 
28 by 75/25, and we multiply the new weights for 
all civilians ages 29 through 33 by 50/25. However, 
this might bring the education distribution for the 
reweighted civilians out of alignment with the Air 
Force. If so, the anesrake package automatically and 
iteratively repeats this process until both the age and 
education distributions for the reweighted civilians 
exactly match the marginal distributions for the Air 
Force or until (as described later) the weights on an 
individual civilian reach the maximum value we have 
specified (which prevents any single individual from 
having too high a weight).

For benchmarks of three-digit AFSCs, the civil-
ian sample is raked on highest level of education and 
age, in which age is binned using the quartiles of age 
in DAF (calculated separately for officers and enlisted 
personnel).17 For benchmarks of more aggregated 
AFSCs, the civilian sample is raked on the AFSC 
to which each civilian (or duplicated civilian, for 
those matched to multiple) is matched, in addition 
to binned age and highest level of education. As sug-
gested by Pasek et al., 2014, we consider a deviation 
of 2 percent or less on any characteristic (age; educa-
tion; or, in the aggregated benchmarks, occupation) 
between the DAF and civilian labor force to be small 
enough that that variable does not need to be raked. 
Deviation is the calculated square of the deviation 
from the average category of each variable. If no 
variable included in the raking routine deviates by 
2 percent or more, then we report the shares of each 
gender and racial and ethnic group in the civilian 
sample weighted only by the ACS sample weights.

The starting weights for each individual are the 
sampling weights provided by the ACS, which are 
used to ensure that the civilian sample is representa-
tive of the U.S. full-time workforce. Weights for each 
individual are capped at five times their ACS sample 
weight to prevent any given civilian from being given 
too high a weight. 

As mentioned in the main text, there are several 
cases in which the raking procedure is unable to 
bring the age and education distributions of the civil-
ian group into exact alignment with the Air Force. 
This most likely occurs because of the cap on the 
raked weights: In occupation groups in which the 
distribution of age and education differs substantially 
between the DAF and civilian labor force, it might 
be the case that a relatively large cell in the Air Force 
corresponds to a relatively small cell in the matched 
civilian group. If that is true, then the weights for 
each individual civilian in that small cell would need 
to be relatively high—potentially larger than the 
cap—to make the age and education distributions 
match exactly. Once the cap is hit, the raking proce-
dure might not be able to adjust the weights enough 
for a perfect match between the military and civilian 
groups.

In cases in which the raking procedure does 
not fully converge, we use a cutoff rule to deter-
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mine whether the civilian and military samples 
are similar enough on observed characteristics for 
the benchmark to be a useful comparison. For pro-
cedures that do not converge, we first divide the 
deviation reported by anesrake by the sum of the 
weights to get the per-person deviation. We then 
impose a cutoff rule: If the per-person deviation 
is smaller than 1× 10−5, we assume that the mili-
tary and weighted civilian populations are similar 
enough for comparison. When the deviation is 
larger, the benchmarks should be used with caution. 
The reason that we impose a cutoff rule using per-
person deviation is because the deviation reported 
by anesrake is generally larger for larger civilian 
samples, which makes direct comparison between 
different benchmarks difficult.

Appendix C. Occupational 
Diversity Benchmarking 
Workbook

See RAND_RRA988-3.AppendixC.zip for the Occu-
pational Diversity Benchmarking Workbooks, avail-
able at www.rand.org/t/RRA988-3.

http://www.rand.org/t/RRA988-3
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Notes
1  In this report, we use a binary gender construct (male and female) because this aligns with DAF personnel data collection.
2  See Wenger et al. (2017), in which a team of researchers applied this method to a subset of U.S. Army occupations. By measuring job 
tasks directly, instead of using occupation names and descriptions, they found that civilian firefighters and crewmembers for water 
vessels actually matched well to Army combat occupations in the occupation attributes even though their job descriptions are very 
dissimilar. 
3  Although noncitizens can enlist in the Air Force, this is rare, and we drop noncitizens from the comparison group for that reason.
4  We drop a small number of officers who do not hold a college degree and a small number of officers in physician occupations who 
hold only a bachelor’s degree. We also drop a small number of enlisted personnel who have graduate degrees when no one in the group 
of civilians they are matched to has a graduate degree. Although it is possible to enlist without a high school graduate equivalency degree 
(GED) or high school diploma, this is very rare, and we dropped individuals without at least a GED from the data.
5  Aside from the well-known gender differences in labor force participation (see, e.g., Blau and Kahn, 2013), the labor force participa-
tion of men without a college degree in the United States has been declining over the past several decades, and the decline was larger for 
Black men than for White men (Binder and Bound, 2019—see the online appendix for race- and ethnicity-specific figures). Similarly, our 
ACS data show that Black men in particular are less likely than White men to be in the labor force or employed full-time.
6  Benchmarks are produced only for occupations with at least 30 personnel. We also suppress benchmarks when the effective sample 
size (post-adjustment) of the near-equivalent civilian labor force is smaller than 30.
7  For example, AFSC 1Z2, Combat Control, was matched to air traffic controllers, traffic technicians, surveyors, and surveying and 
mapping technicians. The responsibilities of this occupation are described as including “terminal control (air traffic control [ATC]) and 
targeting,” hence the match to air traffic controllers and traffic technicians, and “tactical level surveillance and reconnaissance func-
tions,” which is matched to surveyors in other similar occupations in the DMDC crosswalk (Air Force Personnel Center, 2021a). We 
added surveying and mapping technicians to better match the likely education level of enlisted personnel.
8  Age is binned based on the quartiles of the distribution of age in the Air Force, calculated separately for enlisted personnel and offi-
cers. Age had to be binned to run the raking procedure, and quartiles (rather than smaller or larger bins) were chosen to balance process-
ing speed against information loss. As described in more detail later, we lack information on characteristics such as physical health, drug 
involvement, body composition, and criminal history, which also affect both the demographics of the civilian labor force and eligibility 
to serve in the military, so we do not include them in the raking method. The ACS also does not include information on work experience; 
however, it is standard in the economics literature to proxy for work experience using a combination of age and education.
9  Such differences manifest in a small effective sample size of civilians following the raking procedure. What this means is that a large 
number of civilians fall into age or education categories that are rare in the Air Force and therefore are assigned weights close to zero. 
10  In these cases, the raking procedure converges in that the weights themselves converge, but the population marginals do not match 
perfectly between the Air Force and civilian samples.
11  All individuals who indicate Hispanic or Latino ethnicity are included in the Hispanic group. Throughout the rest of this report, 
when we refer to White, AAPI, Black, or Other racial and ethnic groups, they should be interpreted as non-Hispanic.
12  Other includes non-Hispanic American Indian, Alaska Native, and multiple races.
13  Because there is a significant degree of sorting into different civilian occupations based on gender and race and ethnicity (U.S. 
Bureau of Labor Statistics, 2019; Blau, Brummund, and Liu, 2012), we might expect there to be fewer differences in representation 
between Air Force occupations and matched civilian occupations.
14  Prior studies have found that racial and ethnic minorities might have a greater preference for military occupations where they will 
learn transferrable skills (Harrell et al., 1999, p. 54).
15  None of the Black, Hispanic, or Other female respondents to the ACS were pilots. 
16  The sole exception is women of two or more races, who are most concentrated in tactical operations. The “two or more races” group 
is included in our Other group.
17  The education levels used are high school or equivalent, some college, associate’s degree, bachelor’s degree, and graduate degree. The 
bins for officers are {[19,29), [29,34), [34,40), [40,60]}, and the bins for enlisted personnel are {[18,23), [23,27), [27,34), [34,60]}.
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