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Executive Branch Pay Equity Study

An Administrative Data Analysis of the Determinants to State of Utah Executive Branch Employee Wages

EXECUTIVE SUMMARY

Face-value executive branch wage data suggest state
employees who identify as male earn 21% more than females
and those who report as White and Non-Hispanic or Latino
earn 17% more than those who report as Non-White or
Hispanic or Latino. In light of this phenomenon, state policy
makers have recently expressed interest in analyzing the
State of Utah executive branch workforce for gender and
minority wage gaps. In response to Governor Cox's Roadmap
objective to “continue to narrow the gender pay gap by
implementing new policies for state employees and help
spur change in the private sector,” the Governor’s Office

of Planning and Budget (GOPB) conducted an executive
branch pay gap analysis. Through this research, GOPB tested
whether wage differences across state executive branch
employees are attributable to gender and minority status
when other worker and workplace characteristics are taken
into account.

The findings of this research show that worker and workplace
characteristics such as work performed, tenure, schedule
code, equal opportunity designation, and agency largely
explain the variance in state employee wages. After modeling
for determinants to wages, average pay gaps are estimated
such that males earn 2.2% more than females and non-
minorities earn 0.6% more than minorities. Statistical tests
provide insufficient confidence that these estimated pay
gaps are greater than zero. While these findings indicate that
employee pay is generally explained by non-demographic
influences on average, this research detects evidence for pay
gaps across gender among individual state employees within
some agencies and like-job levels.

From an equity of opportunity perspective, descriptive
statistics show considerable disparities in women and
minority representation across higher-compensated
leadership positions. In addition to identifying pay gap
determinants, this research uncovers relationships in the

Major Findings

1) On average, executive branch
employee pay is generally
explained by non-demographic
worker characteristics and other
workplace factors.

2) In contrast to average effect
findings, additional modeling and
further interpretation of analytical
results provide evidence for
individual instances of gender and
minority pay gaps within some
agencies and like-job levels.

3) Even when controlling for other
variables, the agency, schedule
code and occupational class in
which an employee works has
influence on wages — a conclusion
relevant for efforts to increase
equity in opportunity.

4) A positive relationship exists
between employee leave balances
and wages, by level of work
performed, holding other
explanatory features constant. This
finding may have implications for
paid family leave benefit policies
and other employee work-life
balance initiatives.
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data that may be informative in shaping policy
interventions to increase opportunities for women
and minorities to engage and advance within the
state’s executive branch workforce. Among these
discoveries are that:

1. Even when controlling for level of work
performed and other determinants to pay (e.g.,
tenure), certain agencies, schedule codes, and
occupational classes offer higher wages to
incumbent employees.

2. A positive relationship exists between state
employee leave balances and wages within
like-job levels.

These patterns suggest that equity-oriented
recruitment and promotion practices may be more
effective when applied in some agencies and
positions. Additionally, the relationship between
leave balances and wages may have possible
implications for leave policies designed to increase
state employee labor force retention among
women,

The Department of Human Resource Management
(DHRM) and GOPB have provided a set of action
items that align with and address the analytical
results herein.

BACKGROUND AND RESEARCH
OBJECTIVES

Utah’s national placement in wage disparities
based on gender and minority status frequently
gains media attention and concern from various
groups including state government leadership.
According to data from the U.S. Census Bureau,
Utah has among the largest gender wage gaps

in the nation with women earning 71.2% of that
of men, on average (2019). U.S. Department of
Labor data suggest that Utah ranks 34th, 28th,
and 17th relative to other states in earning differ-
entials among those who identify as Latino and/
or Hispanic, Black and/or African American, and
Asian-Pacific Islander, respectively (2020). Specif-
ically, it is estimated that Utah labor force partici-
pants who identify as Non-White and/or Latino or
Hispanic earn between 75% (African American) to
98% (Asian-Pacific Islander) of White peers. Al-

though these statistics fail to account for factors
that likely affect a worker’s ability to secure wages
(e.g., human capital and occupation), other pub-
lic use data and research literature supports the
existence of a pay gap across worker demographic
characteristics when other labor inputs are con-
sidered (Blau 2006; National Center for Education
Statistics 2016).

The Cox Administration’s One Utah Roadmap sets
forth the vision and principles for a better Utah
through six strategic priorities. Chiefly among
these priorities is Equality and Opportunity, with
action items to “recruit and designate a diverse
group of Utahns for gubernatorially appointed po-
sitions, including boards and commissions” (Office
of the Governor 2021, 5.A.iii), and to “continue to
narrow the gender pay gap by implementing new
policies for state employees and help spur change
in the private sector” (5.B.v). The intent of this ad-
ministrative data analysis is to provide an empiri-
cal contribution to relevant policy discussions and
to generally inform decision-making with respect
to these roadmap objectives by pursuing the fol-
lowing research questions:

What are the most explanatory attributes of wage
differences among executive branch state employ-
ees? How do these factors relate to the level of
opportunity afforded to women and minority popu-
lations?

After controlling for worker and workplace char-
acteristics, do pay gaps exist across demographic
variables of interest?

How do the demographic variables of interest inter-
act with the most powerful predictors of employee
wages? Could these interactions be illustrative of
individual instances of pay gaps disguised by the
average results?

“Economic prosperity alone is
hollow if we don’t work
to lift everyone.”

Governor Spencer J. Cox
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Given the richness of data and rigor of modeling
methods, what other inferences can be made that
may inform additional Roadmap objectives such
as “increase investment in and support of state
employees” and “improve state performance man-

Office, 2021)"?7

As these research questions are addressed and
potential policy implications enumerated, DHRM
and GOPB have provided a set of corresponding
action items and operational proposals.

DATA SET AND DESCRIPTIVE
STATISTICS

The data for this analysis were provided by DHRM
and include 24,507 State of Utah government
employee-level observations as of the pay period
ending March 5, 2021. The scope of the analysis
was narrowed to executive branch entities un-
der the Governor’s direct discretion because it is
uncertain that data comparison with other consti-
tutional offices is appropriate given differences in
processes for personnel record collection, stan-
dardization and storage. Furthermore, recent calls
for state employee compensation studies with
consideration toward demographic characteristics
have typically centered on this subset of state
government.

The data were further distilled to filter out obser-
vations for employees whose gender is uniden-
tified or who declined to report their race or eth-
nicity status. Observations with hourly pay below
minimum wage (e.g., some board members, and
active duty National Guard members) were also
removed. The final data set used for modeling in-
cludes 17,530 executive branch observations, with
variables across the following dimensions used as
controls for wage differences in this analysis (see
Appendix B for details on these control variables).

Employee Demographics: Employee age, gender,
race and ethnicity were generally available for use
as independent variables. For this analysis, gender
refers to the binary identification of male or female
as self-reported by state employees. For employ-
ees who elected to self-identify race and ethnicity,
those data were available across seven categories
of American Indian/Alaskan Native, Asian, Black

or African American, Native Hawaiian or Other,

Two or More Races, White, and Hispanic or Lati-
no. Because 85% of the observations represent-
ed employees who self-identified as White and
Non-Hispanic or Latino, race and ethnicity status
was converted to a binary variable representing ei-
ther minority status (employees who reported race
and ethnicities other than White and Non-Hispanic
or Latino) or non-minority status (employees who
self-identified as White and Non-Hispanic or Lati-
no).

Classification Title and Work Performed: Given the
research objective of identifying and quantifying
potential pay gaps under an “equal pay for equal
work” concept, controlling for work performed was
of critical importance in the analysis “equal pay
for equal work” is used in this analysis under the
general context of the definition established by
the Fair Labor Standards Act, but more narrowly
applied only to wage compensation). Intuitively, job
title is seemingly the best measure of work per-
formed with an expectation that employees work-
ing in the same job title are paid equally, holding
other factors constant. However, there are more
than 1,100 unique job titles within the data, which
preclude the use of job title as an independent
variable because there are too few observations in
each of its categories than the amount needed for
a robust statistical analysis. As an alternative, this
analysis leveraged classification-level salary rang-
es as a proxy for work-performed hierarchy. This
was achieved by modeling on a continuous vari-
able for the midpoint of the classification salary
range associated with each observation. Controls

“In order to live up to our remarkable heritage we need a strong
economy, and equal, abundant opportunity for all Utahns.”

Lt. Governor Deidre Henderson
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“As Utah becomes more racially and ethnically diverse, we
need to ensure that Utah is a state where all have the
opportunity to enjoy a remarkable quality of life, no matter
their gender, ethnicity, sexual orientation, or religon”

Governor Spencer J. Cox

were also included for groups of outlying classifi-
cation titles, representing just more than 6% of the
data set.

Executive Branch Agency: 25 executive branch
agencies were included in the analysis, with a
small number of entities aggregated together for
modeling purposes: the Career Service Review Of-
fice was combined with the Department of Human
Resource Management, the Public Lands Policy
Coordinating Office was combined with the De-
partment of Natural Resources, and the Governor’s
Office of Energy Development was combined with
the Governor's Office of Economic Development.

Schedule Code: Schedule codes represent one

of many taxonomies used by DHRM to classify
state government positions. Ten distinct schedule
codes, aggregated into four broad categories of
codes, were used as controls in the modeling.

Equal Employment Opportunity (EEQO) Classification:

Employers, including state and local governments,
must file reports with the federal Equal Employ-
ment Opportunity Commission to ensure compli-
ance with federal anti-discrimination and equity
laws. As part of this reporting, eight occupational
category labels are applied to positions in state
government (Berkshire Associates 2017). These
categories were used as higher-level occupational
controls in the modeling.

Other Position Level Attributes: Additional controls
across other position-level features include Fair
Labor Standards Act status, full-time/part-time
status, whether the position qualifies for overtime
pay, compensatory hours or neither, and whether
the position allows the employee to accrue leave.

Other Employee Level Attributes: Additional con-

trols across other employee-level features include
days of tenure in current job title, days of tenure
with the state, total hours of annual and sick leave
balances, whether the employee had an inter-
ruption in continuous employment with the state,
and the total number of leave hours taken across
Family Medical Leave Act (FMLA), Leave Without
Pay (LWOP), and other administrative leave.

Table 1 shows the distribution of employees by
agency along with the share of employees who
self-identified as female/minority and wages with
respect to male/non-minority counterparts. This
table shows that the gender mix in the data set

is nearly evenly balanced, with 51.6% male and
48.4% female employment splits. Women are
slightly more represented in the sample relative
to the Utah labor market as a whole, with employ-
ment across the broader economy measuring 55%
men and 45% women. In terms of minority repre-
sentation, 15% of the observations in the data set
represent employees who identify as Non-White or
Latino or Hispanic. This is also slightly higher than
the 13% minority employment share across Utah's
total economy (U.S. Census Bureau 2019).

At the agency level, Table 1 shows the employment
concentration among women starting at 16.3% in
the Department of Transportation and reaching
70.6% in the Department of Health, and the pro-
portion of female to male hourly wages ranging
from 101.7% in the Department of Transportation
(i.e.,, women earning more than men on average in
the Department of Transportation) to 68% in the
Governor's Office. When it comes to employment
shares of individuals identifying as minorities, the
Department of Natural Resources combined with
the Public Lands Policy Office employs the lowest
concentration in the data set at 5.6%, whereas the
Navajo Trust Administration employs the great-
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Table 1 depicts raw summary data by agency before controlling for the determinants to pay as contemplated
in this research. As such, the average pay disparities reflected below are unadjusted for influences related to
job-level, tenure, schedule code, and other factors that must be taken into account when estimating pay gaps
under an “equal pay for equal work” framework.

Table 1: Descriptive Statistics of Data Set Used for Analysis

Emolovees Male Wage Non-Minority Female Female Wage Minority Minority Wage %
ploy g Wage Emp % % of Male Emp % of Non-Minority

Data Set 17,530 $27.50 $25.70 48.4% 82.5% 15.0% 85.2%
Q'E?Qg:]"t:rglever' 530 $14.31 $14.20 52.1% 96.7% 17.4% 94.6%
ggﬁ;d of Par- 33 $43.26 $37.57 57.6% 70.6% 12.1% 63.9%
ég:‘l:g"fs”at"’e 411 $29.27 $28.88 36.0% 91.7% 11.9% 86.0%
ﬁfg‘g“'t“re and 260 $24.15 $23.49 36.9% 91.0% 7.3% 91.5%
Commerce 255 $31.12 $27.76 53.3% 74.8% 14.1% 79.1%
Corrections 2,158 $26.21 $25.52 27.8% 86.5% 10.3% 88.8%
Eg‘g'lri?;me“ta' 338 $35.51 $33.08 44.4% 81.8% 10.7% 87.5%
Health 1,257 $33.33 $29.75 70.6% 81.5% 19.2% 86.5%
;'ftrs'tage and 141 $26.71 $27.32 68.1% 99.8% 16.3% 85.6%
Human Services 3,639 $22.88 $21.73 67.2% 88.1% 20.9% 85.2%
Insurance 83 $39.03 $33.17 57.8% 72.3% 18.1% 93.4%
Public Safety 1,471 $28.04 $25.30 40.7% 72.7% 11.1% 86.7%
;‘;‘ﬁg{;‘;’ggy 682 $38.31 $37.66 22.6% 88.5% 12.0% 92.3%
Transportation 1,586 $27.50 $27.80 16.3% 101.7% 9.5% 91.7%
Veterans' Affairs 30 $34.81 $34.19 43.3% 76.6% 33.3% 74.4%
\‘:\i’(‘:’ézf‘”ce Ser- 2,014 $26.73 $24.65 68.9% 85.8% 19.2% 88.7%
Human Re-
sources/Career 115 $34.67 $30.21 66.1% 80.4% 16.5% 99.3%
Service Review
Natural Re-
sources/Public 1,277 $25.77 $24.53 31.0% 82.5% 5.6% 87.6%
Lands Policy
fl:':fomcs'a' Insti- 47 $40.15 $36.72 42.6% 76.7% 6.4% 76.4%
g?f‘i’g;”‘” s 119 $44.57 $35.27 64.7% 68.0% 21.8% 101.0%
Governor's Of-
fice of Energy/ 92 $37.01 $34.23 50.0% 84.3% 8.7% 96.2%
Economic Dev.
Is.?obnorCOmmls— 110 $34.29 $31.87 50.9% 73.6% 25.5% 73.1%
Navajo Trust
A 20 $18.34 $33.35 25.0% 87.1% 95.0% 50.8%
Tax Commission 586 $28.13 $23.87 70.1% 74.4% 17.6% 80.9%
National Guard 276 $24.93 $25.21 29.0% 91.6% 20.3% 82.7%
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est percentage at 95%. Likewise, the proportion of
minority to non-minority hourly wages ranges from
101% in the Governor's Office to 50.8% in the Nava-
jo Trust Administration.

Figures 1 and 2 show the share of women and mi-
nority status representation by employee schedule
code and EEO designation. The figures illustrate that
women and minority populations are underrepre-
sented across leadership positions in the data set.
Specifically for schedule code, women and minori-
ties comprise 37.7% and 7.1% of employment within
appointments of authority as defined by the sched-
ule codes of AB, AD and AR. In addition, employees
who identify as male and White Non-Hispanic or
Latino make up a greater share of the Officials and
Administrators designation than what would be ex-
pected given their representation in the data.

Similarly, women and minorities comprise dispro-
portionately greater shares of employment in low-
er-paying temporary or part-time positions, with
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51.5% and 16.8% employment shares in IN and TL
schedule codes, respectively. Women also make
up a large percentage of employment in clerical
positions (89.1%), and employees with race or
ethnicities other than White Non-Hispanic or Lati-
no are most represented in Service Maintenance
occupations (20.8%).

As seen in Figures 3 and 4, the unconditional aver-
age hourly wages are male and White/Non-Hispan-
ic or Latino skewed, with splits of $27.50 for males
and $22.70 for women, and $25.70 for non-minori-
ties and $21.90 for those identifying with minority
status.

While informative for descriptive purposes, these
average wage comparisons illustrate the impor-
tance of controlling for the determinants to wag-
es when making inferences about the existence
of potential pay gaps based on work performed.
On the other hand, to the extent the agency in
which an employee works influences wages after
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FIGURE 3: Before controlling for determinants to pay, women are paid 83% that of males.
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FIGURE 4: Before controlling for determinants to pay, minorities are paid 85% that of non-minorities.
Executive Branch Wage Distributions by Minorities and Non-Minorities
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controlling for other determinants, latent factors
contributing to a lack of diversity across agencies
(e.g. narrow recruitment and promotion practices,
inadequate employee performance measures and
rewards, etc.) could be inhibiting upward wage mo-
bility and other opportunities for career advance-
ment among populations of interest.

METHODOLOGY

The statistical analysis in this report primari-

ly employs Bayesian Additive Regression Trees
(BART). BART blends a Bayesian perspective with
machine-learning concepts within a tree-based
analytic framework (Chipman, George and McCull-
och 2008). Such methods have gained popularity
for statistical analysis in settings where it is un-
likely that the strict assumptions underpinning
traditional approaches are fulfilled. A major benefit

of BART over more traditional methods is its ability
to model complex non-linear relationships without
requiring a priori specification. Overall, BART al-
lows researchers to extract robust predictions and
provides them with insight into whether the vari-
ables included in the process have a significant
influence on the outcome of interest.

More generally, statistical techniques such as
BART are required to turn data into information
by adding context and meaning. For example,

the descriptive statistics in Table 1 convey some
information but do not answer the question as to
whether pay gaps exist, holding other important
factors constant. Through empirical modeling,
the dependent variable (wages) can be estimated
using independent variables (controls that the re-
search is holding equal such as agency in which an
employee works, the employee’s age and years of
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service, etc.). A well-performing model will gener-
ate estimates that closely approximate the depen-
dent variable’s actual values. Moreover, a model
designed to allow for an inference to a larger
population will be able to capture the effect sizes,
signs and significance that explanatory variables
have on the dependent variable. BART was applied
to this research to explore the extent to which
gender and minority status explain differences in
employee wages.

While BART offers a plethora of advantages over
other statistical approaches when it comes to
investigating deep non-linear patterns within data,
an array of methodological tools are occasionally
required to fully investigate research questions of
interest. In this case, estimates for average wage
premiums by gender and minority status by agen-
cy were desired, and while BART generally did not
find strong interactions across these variables, a
linear model did. The linear model was generally
specified in the same way as the BART model, but
with log-transformed values for hourly rate, the
midpoint of the salary range, employee age, and
days of service.

Measures commonly used to assess how well
statistical models perform indicated that BART
produced reliable results in the context of this
analysis. In particular, Figure 5 illustrates the
model’s high performance by showing the esti-
mates it generated against the actual observations
plotted by blue dots in reference to a 45-degree
line. The plot for a model that performed perfectly
(i.e., model estimates exactly equal actual obser-
vations) would have blue dots that exactly over-
lapped with the reference line. A plot for a model

FIGURE 5

with poor performance would show blue dots that
were scattered far from the reference line. Figure

5 indicates that the BART model produced robust

results, given that the blue dots and the reference
line closely align.

MAJOR FINDINGS AND POLICY
RECOMMENDATIONS

After ensuring that the BART model produced
robust estimates, the analysis turned toward
investigating variable importance. Figure 6 shows
selected controls included in this analysis and
highlights those variables identified by BART as
having an important relationship to employee hour-
ly pay. It is worth noting that the proxy for work
performed, the midpoint of the hourly pay scale,
stands out as the most important predictor. Other
variables that were identified as important were
those associated with agency, equal opportunity
designation, schedule code, FLSA status, and
tenure. The major findings center on these results.

Finding 1: The influence of demographic charac-
teristics such as age, gender, and minority status
on wage is not statistically significant. In other
words, executive branch employee pay is generally
explained by non-demographic influences, on aver-
age.

The model detected a small average effect of a
2.2% male wage premium and 0.6% non-minority
wage premium, but as mentioned, these variables
were not detected as having a relationship with
hourly wage that could be deemed statistically
important across the entire workforce.

BART Estimated Compared to Actual Hourly Pay
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FIGURE 6: Variables detected as statistically meaningful for predicting employee wages are shown by high inclu-
sion rates (red dots) measuring above the importance thresholds (blue bars)
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Action Item 1: Given the somewhat rigid structure
of the state government remuneration and appro-
priations process, it is perhaps unsurprising that
employee gender and minority status do not pres-
ent effects on wages across the workforce on
average when controlling for other determinants to
pay as included in this analysis. It is recommended
that this finding be carefully interpreted in the
context of an “equal pay for equal work” concept
and that this study be updated periodically to
confirm the absence of a gap. As discussed in the
Caveats, Limitations, and Further Research Opportu-
nities section, this finding should be further evalu-
ated by alternative research methods and addition-
al data, if available.

Finding 2: Despite insignificant demographically
driven average effects, there is evidence for indi-
vidual instances of gender and minority status
associated pay gaps within the executive branch.

A primary result of this analysis is that the proxy for
work performed, pay scale midpoint, is a strong
indicator of employee hourly pay. Particularly, the
model’s results indicate a positive relationship
between work performed and hourly wage. This
provides evidence that an employee’s hourly pay
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rate is expected to increase as they move to jobs in
higher pay ranges while holding other influences
considered here constant.

While the results failed to indicate that gender is
substantially related to an employee’s hourly pay
on its own, an investigation into interactions
among independent variables with an emphasis on
pay scale range midpoint uncovered that the effect
that classification level proxy has on this outcome
may be dependent on gender to some degree. In
other words, the model is identifying clusters of
classifications where gender-driven pay gaps may
exist. However, this did not appear to be the case
for minority status. Visual inspections of the rela-
tionship between hourly pay, pay scale midpoint,
gender, and minority status provide insight into
these findings.

Figures 7 and 8 illustrate the estimated hourly pay
for all employees along the midpoint of pay ranges.
Both figures include a yellow line that shows the
average positive relationship between the midpoint
of the salary range and hourly pay. Each figure
illustrates the estimated value of hourly wage
along the pay scale midpoint for each observation
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and utilizes red and blue coloration to highlight
respective demographic characteristics.

Figure 7 depicts employee gender with red to
indicate that an employee identifies as female and
blue for male. The higher concentration of red lines
below the average estimated hourly pay suggests
that many employees who are identified as female
tend to have lower estimated hourly wages relative
to their male peers within the same pay range.

Figure 8 illustrates minority status among employ-
ees with red coloration indicating the employee
has identified as being in the minority status group
and blue that the employee identified as White
Non-Hispanic or Latino. The fact that the red and

blue lines are moving in the same direction, and
are largely concentrated around the average
estimated hourly pay, implies that the model is not
detecting a substantial interactive effect between
minority status and pay scale midpoint.

Finally, while underperforming relative to BART, the
linear model suggests that there may be agen-
cy-level pay differentials across gender and mi-
nority status, as shown in Tables 2 and 3. Note
that negative coefficients in these tables depict
earnings premiums among women and minorities
when controlling for available regressors. It should
be reiterated that the existence of agency-level
pay gaps are carefully characterized as ‘potential’
and ‘possible’ (among the use of other qualifiers)

FIGURE 7: With each line representing the predicted wage for a single employee across different pay scales, the
concentration of female observations below the yellow-line-average illustrate that gender associated pay gaps may
exist among individual female employees within certain job-levels.

Estimated Hourly Pay by Pay Scale Midpoint and Gender

Estimated Hourly Pay

== Female
== Male
Average

1 1

5100 5125

Pay Scale Midpoint

FIGURE 8: With each line representing the predicted wage for a single employee across different pay scales, the
equal distribution of observations relative to the yellow-line-average do not show patterns of minority associated

pay gaps among individual employees.

Estimated Hourly Pay by Pay Scale Midpoint and Minority Status

£150

Estimated Hourly Pay

== Minority
== Non-Minority
Average
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Pay Scale Midpoint
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due to the possibility of omitted variable bias and
other analytical limitations.

Action Item 2: Potential pay gaps as they may
exist by agency and within like-job classification
hierarchies require further evaluation by DHRM
and respective agency leadership. To support this
work, DHRM field offices will partner with the
agencies, perform root cause analysis, define
remedial strategies, and plan to improve general
protocols. Through this partnership, agency prac-
tices regarding starting pay, allowable differences
in pay, and merit and performance pay increases
will be evaluated. Due to the strong explanatory
influence of the nature of work performed, DHRM
will review agency use of classification structure to
ensure business needs are met, and employee pay
is commensurate with work performed.

Finding 3: Even when controlling for other vari-
ables, the agency, schedule code, and occupation-

al class in which an employee works has influence
on wages - a conclusion relevant for efforts to
increase equal opportunity.

This analysis supports the intuitive connection
between employment position attributes and
hourly pay. All four schedule code aggregations
included in the analysis were found to have an
important connection to hourly pay when holding
other factors constant. As expected, the average
hourly pay tends to increase with movement from
schedule B to schedules AB, AD, and AR. Table 4
shows the average estimated percent increase in
hourly wage associated with movement from
schedule code B to the remaining schedule codes
(e.g., on average, it is expected that an employee
would earn approximately 13.7% more within an
AB, AD, and AR schedule code than within sched-
ule code B, holding the other independent vari-
ables included in this analysis constant).

Table 2: Estimated Gender Pay Gaps by Agency (-% Reflect Average Female Wages Are Higher)

Agency

Resampled Coefficient

Resampled Cl 2.5% Resampled CI 97.5%

Department of Public Safety 7.9% 6.7% 9.2%
Tax Commission 5.5% 3.5% 7.5%
Department of Health 4.7% 3.4% 6.2%
Department of Alcoholic Beverage Control 2.4% 0.4% 4.4%
Department of Natural Resources & PLPCO -0.6% -2.0% 0.8%
Department of Environmental Quality -1.8% -4.1% 0.6%
Department of Commerce -1.8% -4.8% 1.0%
Utah National Guard -2.3% -5.4% 0.6%
Financial Institutions -5.5% -11.9% 0.4%

Table 3: Estimated Minority Pay Gaps by Agency (-% Reflect Average Minority Wages Are Higher)

Agency Resampled Coefficient =~ Resampled Cl 2.5%

Resampled Cl 97.5%

Governor's Office of Energy/Economic Dev. 12.1% 3.7% 20.6%
Department of Public Safety 3.4% 1.7% 5.3%
Governor's Office -7.4% -12.3% -2.6%

Table 4: Estimated Wage Premiums Relative to Employment in Schedule Code B

Schedule Code

Percent Change (Schedule B Reference)

B 0.0%
IN, TL 2.3%
AC, AQ, AS, AT 4.1%
AB, AD, AR 13.7%

|
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While this analysis provides support that the state
is effectively implementing an on-average “equal
pay for equal work” approach, the finding that
schedule code and EEO designations are important
drivers of hourly wage underscores the recom-
mendation for further efforts to increase diversity,
equity, and inclusion within different levels of
state executive branch employment. As highlighted
in the Data Set and Descriptive Statistics section of
this report, unequal representation across gender
and minority status persists through these em-
ployment attributes. Specifically, women and
minorities are largely underrepresented in the AB,
AD, and AR schedule code aggregation and in the
Officials & Administrators EEO designations. Both
of these areas are associated with higher levels of
pay and decision-making power.

Action Item 3: DHRM will conduct an evaluation of
state recruitment practices, applicant pools (with
an emphasis on openings for key leadership posi-
tions), and the labor pipeline into state employ-
ment. DHRM will invest in diversity, equity, and
inclusion capacity and develop recommendations
for improving state hiring outcomes.

Finding 4: A connection exists between employee
leave balances and wages within similar levels of
work performed, holding other explanatory fea-
tures constant. That is, when annual leave balanc-
es are higher, wages are predicted to be higher.
This finding may have implications for paid family
leave benefit policies and other employee work-

life balance initiatives, since offering leave benefits
may be less effective if employees must trade-off
upward wage mobility in order to use the corre-
sponding leave benefits.

While neither annual leave nor sick leave balances
were important predictors of hourly wages on their
own, they were shown as highly interactive with the
midpoint of the salary range. As seen in Figure 9,
employees with higher-than-average leave balanc-
es are predicted to have higher wages, within the
same midpoints of the pay scale.

With some surveys finding that nearly half (45%) of
U.S. employers offer paternity leave (Oxford Eco-
nomics 2020), paid family leave benefits for new
fathers will become an increasingly important part
of the state’s compensation strategy. However,
previous research has shown that many new fa-
thers do not fully utilize these benefits when of-
fered due to “pressures at work such as impending
deadlines, current projects or the amount of time it
would take to catch up when they returned to work”
(Harrington et al. 2014).

Action Item 4: As DHRM develops strategies and
recommendations to further the Roadmap objective
to “increase investment and support of state em-
ployees,” including recommendations for paid
family leave benefits and worklife balance initia-
tives, informal leave use allowance policies could
be reviewed and considered by agency leadership.
Since wage advancement opportunities within a

FIGURE 9: With each line representing the predicted wage for a single employee across different pay scales, the
concentration of observations with lower annual leave balances below the yellow-line-average illustrate that em-
ployee leave use may have meaningful effects on wages within like job-levels.

Estimated Hourly Pay by Pay Scale Midpoint and Annual Leave Hours
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salary range should contemplate performance,
DHRM will review the sufficiency of executive
branch performance management practices. As
raised elsewhere in this report, employee perfor-
mance is a control omitted from this analysis. As
such, improving performance management practic-
es and related documentation will provide greater
transparency into potential wage gap issues gener-
ally.

CAVEATS, LIMITATIONS AND
FURTHER RESEARCH OPPOR-
TUNITIES

This analysis did not detect material average pay
disparities within the executive branch across em-
ployee characteristics of gender, race, or ethnicity.
To the extent such disparities were identified at the
agency level or job classification level via inter-
actions between pay scale midpoint and gender,
interpretations of these effects should be made
carefully due to the below limitations and caveats.
Rather than viewing these research findings as the
conclusion, results should be operationalized to
inform general approaches and initiation points for
DHRM and agency evaluation of specific instances
of potential employee pay gaps.

Data: Statistical analyses are only as good as the
data that inform them. Concerns around data gen-
erally center on quality and availability. The State
of Utah is in a unique position in that it has robust
data collection processes in many areas, including
human resource management. However, non-ex-
perimental research that utilizes data collected for
other purposes often face limitations because the
data rarely include the precise information best
suited to the analysis. A primary limitation to the
research summarized by this report is that a set

of observations had to be excluded because of
incomplete information. A further issue is that the
data do not contain some factors that are likely im-
portant for estimating employee hourly pay. These
limitations and their implications are summarized
below.

e Excluded Observations: Of the original 24,507
observations provided by DHRM, 17,530 were
used in this analysis. About half (3,229) of the
excluded records pertained to non-executive
branch agencies. Since this research specified

hourly wages as the dependent variable of
interest, another 2,082 observations with an
hourly wage rate of less-than minimum wage
(e.g. per diem reimbursements for board mem-
bers without other compensation, some elect-
ed positions and active duty national guard,
etc.) were excluded. Similarly, with gender,
race, and ethnicity status as key independent
variables of interest, 114 observations with
‘protected’ gender status and 1,552 with miss-
ing or ‘declined to disclose’ race or ethnicity
status were removed from the data set. It is
possible that major findings would be sensitive
to incorporation of data that allowed for other-
wise unnecessarily excluded observations.

o Omitted Independent Variables: Another ana-
lytical concern is omitted variable bias, mean-
ing data on employee educational attainment,
work performance, and other likely determi-
nants to wages were unavailable. Excluding
important variables from the model is prob-
lematic because the influence of the omitted
variables will be erroneously attributed to the
variables that have been included. The re-
search findings summarized in this report may
have been different if the variables that were
omitted because of unavailable data were in-
cluded as independent controls.

Methods: This study relies on a cross-section-

al analysis of employee records as of pay period
ending March 5, 2021. Since a given employee’s
current wage is influenced by her or his own
unique career path (e.g., market rates during the
initial hiring period, previous job titles held with
state government, etc.), a longitudinal research
design may capture additional pay disparity ef-
fects beyond the scope of this analysis. Seasonal
changes in the employee workforce would also be
captured with a longitudinal or time series ap-
proach. Second, diagnostics of final models used
in this analysis show that theoretical assumptions
underpinning the approaches used may not have
been entirely fulfilled.

Research Question: As noted above, the research
question of interest is one of “equal pay for equal
work,” which classically relies on controlling for
work performed as much as possible. Ideally, this
would be achieved through accounting for specific
job classification titles for all employees. However,
because more than 1,100 discrete job titles exist
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across the 17,530 observations used in the analy-
sis, and the research interest involves variance in
wages among demographic characteristics un-
derneath those job titles, a lack of heterogeneity
by job title precluded its use as an independent
variable. Consequently, it may be the case that
employees in the same agency, same schedule
code, same equal opportunity designation, and
same salary range (among other similar character-
istics) perform different work and are in different
occupational titles. To the extent this phenomenon
occurs in the data, existing pay disparities could
be disguised.

Another issue related to over stratification in the
data involves race and ethnicity status. Seven cat-
egories of race and ethnicity status are found in
the data: White (Non-Hispanic or Latino), Hispanic
or Latino, American Indian/Alaskan Native, Asian,
Black or African American, Native Hawaiian or Oth-
er, and Two or More Races). Of these categories,
85% of the records are associated with the White
(Non-Hispanic or Latino) race/ethnicity. For mod-
eling purposes, the race and ethnicity variables
were aggregated into a new factor variable with
two levels representing non-minority and minori-
ty status. It is possible that aggregating minority
status in this way masks average pay disparities
among employees who identified with a particular
category of race or ethnicity. Finally, while Finding
3 calls attention to important determinants to pay
relevant to equal opportunity for upward wage
mobility and incumbency in positions of authority,
a separate analysis could be conducted to explore
equity in recruitment, promotion, and placement
of women and minority employees. Such analysis
would require additional data on the number and
frequency of state job openings, the characteris-
tics of individuals who apply, and how prospective
job candidates are recruited and screened for
interviews, among other information. Instead of
estimating hourly wages, a model could be con-
structed to estimate the probability of female and/
or minority hires into a position of influence.

|
Governor’s Office of Planning and Budget - State of Utah 15



BIBLIOGRAPHY

Berkshire Associates. 2017. "EEO Job Classifications for Government and Educational Institutions.” Gov
ernment (EEO Schedule 4). https://help.baiworks.com/wiki/112

Blau, Francine D., and Lawrence M. Khan. 2006. “The US Gender Pay Gap in the 1990s: Slowing Conver-
gence.” Industrial and Labor Relations Review 60 (1): 45-66.

Chipman, Hugh A., Edward |. George, Robert E. McCulloch. 2008. “BART: Bayesian Additive Regression
Trees." June, http://www-stat.wharton.upenn.edu/~edgeorge/Research_papers/BART%20June%2008.

pdf

Harrington, Brad, Fred Van Deusen, Jennifer Sabatini Fraone, Samantha Eddy, and Linda Haas. 2014. The
New Dad: Take Your Leave. Perspectives on paternity leave from fathers, leading organizations, and
global policies. Newton: Boston College Center for Work and Family.

National Center for Education Statistics. 2016. “Post-Bachelor’'s Employment Outcomes by Sex and Race/
Ethnicity.” The Condition of Education:1-9. https://nces.ed.gov/programs/coe/pdf/coe_thb.pdf

Oxford Economics, and the Society for Human Resource Management. 2020. Paid Leave in America, an
Economic Overview. https://advocacy.shrm.org/wp-content/uploads/2020/09/SHRM Paid Leave US
Report_Final.pdf?_ga=2.266092556.2003372629.1620078797-1520155660.1618840947

Office of the Governor of the State of Utah. 2021. One Utah Roadmap. https://drive.google.com/
file/d/1ql9g5pNKYXDnllcWk4wcIPmxOhaHFgSd/view

U.S. Census Bureau; American Community Survey. Class of Worker by Sex And Median Earnings in the Past
12 Months (In 2019 Inflation-Adjusted Dollars) for the Full-Time, Year-Round Civilian Employed Popu-
lation 16 Years and Over (5-Year Estimates), 2019. Table ID: S2419. Prepared by Nate Talley. (accessed
April 26, 2021). https://data.census.gov/cedsci/table?q=earnings%20by%20men%20and%20wom-
en&g=0100000US_0400000US49&tid=ACSST5Y2019.52419&hidePreview=true

U.S. Census Bureau; American Community Survey. Employment Status (1-Year Estimates), 2019. Ta-
ble ID: S2301. Prepared by Nate Talley. (accessed April 26, 2021). https://data.census.gov/ceds-
ci/table?q=employment%20status%20s2301&g=0100000US_0400000US49&tid=ACSST1Y2019.
S2301&hidePreview=true

U.S. Department of Labor; Office of Federal Contract Compliance Programs. 2020. Earnings Disparities
[CPS 3-Year Estimate (2017-2019)]. https://www.dol.gov/agencies/ofccp/about/data/earnings

Governor’s Office of Planning and Budget - State of Utah 16


https://help.baiworks.com/wiki/112
http://www-stat.wharton.upenn.edu/~edgeorge/Research_papers/BART%20June%2008.pdf
http://www-stat.wharton.upenn.edu/~edgeorge/Research_papers/BART%20June%2008.pdf
https://nces.ed.gov/programs/coe/pdf/coe_tbb.pdf
https://advocacy.shrm.org/wp-content/uploads/2020/09/SHRM_Paid_Leave_US_Report_Final.pdf?_ga=2.26609
https://advocacy.shrm.org/wp-content/uploads/2020/09/SHRM_Paid_Leave_US_Report_Final.pdf?_ga=2.26609
https://drive.google.com/file/d/1ql9q5pNKYXDnlIcWk4wcIPmxOhaHFgSd/view
https://drive.google.com/file/d/1ql9q5pNKYXDnlIcWk4wcIPmxOhaHFgSd/view
https://data.census.gov/cedsci/table?q=earnings%20by%20men%20and%20women&g=0100000US_0400000US49&tid
https://data.census.gov/cedsci/table?q=earnings%20by%20men%20and%20women&g=0100000US_0400000US49&tid
https://data.census.gov/cedsci/table?q=employment%20status%20s2301&g=0100000US_0400000US49&tid=ACSST
https://data.census.gov/cedsci/table?q=employment%20status%20s2301&g=0100000US_0400000US49&tid=ACSST
https://data.census.gov/cedsci/table?q=employment%20status%20s2301&g=0100000US_0400000US49&tid=ACSST
https://www.dol.gov/agencies/ofccp/about/data/earnings

APPENDIX A: DEFINITIONS

A Priori Specification: Constructing a model using information or knowledge which proceeds from theoretical
deduction rather than from observation or experience.

Bayesian Additive Regression Trees (BART): A method for making predictions and inferences that leverages ma-
chine learning concepts within a Bayesian statistical framework.

Determinants to Pay: The variables that influence employee wages.

Diversity: The representation of identities and differences, specifically in this analysis based on gender, race,
ethnicity, and age.

Effect Size: The estimated degree of relationship between an independent variable and the outcome of interest.

Equal Pay for Equal Work: The concept of wage equity within work performed and controlling for legitimate fac-
tors of wage variance.

Equity: Fairness of treatment/access to information and resources and equality of opportunity.

Gender: In this analysis, gender refers to the binary identification of male or female as self-reported by State of
Utah employees.

Inclusion: Actively inviting contribution and participation of all people.

Linear Model: In this analysis, a linear model refers to an ordinary least squares regression used to develop co-
efficients for explanatory variables of employee wages.

Machine Learning: A process in which patterns and features are identified from large amounts of data through
an algorithmic process to help automate analytical model building.

Minority: Employees who reported race and ethnicities other than White and Non-Hispanic or Latino.
Non-Minority: Employees who self-identified as White and Non-Hispanic or Latino.
Proxy: A substitute variable for an unobservable or otherwise unusable variable in the analysis.

Resampled Cl 2.5% & 97.5%: The 2.5 and 97.5 percentile values of the coefficient, resampled with replacement
1,000 times.

Resampled Coefficient: Average effects that the explanatory variable has on the dependent variable, resampled
with replacement 1,000 times.

Statistical Significance/Importance: BART determines variable importance using selection procedures that con-
template the proportion of times a variable is included in the model against a user-defined threshold. This differs
from classical tests for statistical significance that offer probabilities for observed correlations in data resulting
from random chance.

Unconditional Average: Simple average value before holding other explanatory variables constant.

Wage Gap: The wage differential between two groups of people.

Work Performed: The job in which an individual works.
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APPENDIX B: VARIABLES TABLE

Variable Definition

Hourly Wage Employee hourly wage.

Midpoint of Pay Scale The midpoint of the classification pay scale as
defined by DHRM.

Executive Branch Agency Alcoholic Beverage Control, Board of Pardons,

Administrative Services, Agriculture and Food,
Commerce, Corrections, Environmental Quality,
Health, Heritage and Arts, Human Services,
Insurance, Public Safety, Technology Services,
Transportation, Veterans and Military Affairs,
Workforce Services, Human Resource Management
& Career Review Service Office (aggregated),
Natural Resources & Public Lands Policy
Coordinating Office (aggregated), Financial
Institutions, Governor's Office (Governor's Office,
Lieutenant Governor's Office, Governor’s Office of
Planning and Budget, and the Utah Commission on
Criminal and Juvenile Justice), Governor's Office of
Economic Development & Governor's Office of
Energy Development (aggregated), Labor
Commission, Utah Navajo Trust Administration,
Utah State Tax Commission, Utah National Guard.

Equal Opportunity Occupational Designation Officials and Administrators: Occupations in which
employees set broad policies, exercise overall
responsibility for execution of these policies, or
direct individual departments or phases of the
agency'’s operations.

Professionals: Occupations which require
specialized and theoretical knowledge which is
usually acquired through college training or
through specialized post-secondary school
education or through equivalent on-the-job
training.

Technicians: Occupations requiring a combination
of basic scientific or technical knowledge which
can be obtained through specialized post-
secondary school education or through equivalent
on-the-job training.

Protective Service Workers: Occupations in which
workers are entrusted with public safety, security,
and protection from destructive forces.
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Equal Opportunity Occupational Designation Paraprofessionals: Occupations in which workers
(continued) perform some of the duties of a professional or
technician in a supportive role, which usually
requires less formal training and/or experience
normally required for professional or technical
status.

Clerical: Occupations in which workers are
responsible for internal or external communication,
recording and retrieval of data and/or information
and other paperwork required in an office.

Skilled Craft Workers: Occupations in which
workers perform jobs which require special manual
skill and a thorough and comprehensive knowledge
of the processes involved in the work, which is
acquired through on-the-job training and
experience or through apprenticeship or other
formal training programs.

Service-Maintenance: Occupations in which
workers perform duties which result in or
contribute to the comfort, convenience, hygiene, or
safety of the general public or which contribute to
the upkeep and care of buildings, facilities or
grounds of public property.

Schedule Code AB/AD/AR: These codes include department heads
and commissioners, deputy directors, division
directors and high-level positions determining
state policy.

B: Career service employees subject to merit
principles and grievance rights.

AC/AQ/AS/AT: Employees in elected offices, board
and council members, employees required by law
to be exempt from DHRM compensation statute
and some employees of the Department of
Technology Services.

IN/TL: Temporary employees on a time-limited or
indefinite basis.

Fair Labor Standards Act Status Whether the position is exempt from federal Fair
Labor Standards Act regulations.

Accrue Leave Status Whether the employee is eligible to accrue sick or
annual leave benefits.

Full-time/Part-time Status Whether the employee works full or part time.

Age Employee age in years

Gender A binary identification of male or female as self-

reported by employees.
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Minority Status Employees who reported race and ethnicities other
than White and Non-Hispanic or Latino.

Outlying/High-Leverage Classification Groupings Consultant: Includes job titles of ‘Consultant’,
‘Disability Determination Services Consultant’,
‘Chief, Disability Determination Services
Consultant’, ‘Operational Excellence Consultant’,
and ‘Senior Consultant’,

Trainer II: Includes job title of ‘Trainer Il

Office Specialist: Includes job titles of ‘Office
Specialist I’ and ‘Office Specialist II'.

Medical Doctor Part-time: Includes job title of
‘Medical Doctor, Part-time’,

Temporary Seasonal FLSA Non-Exempt: Includes
job title of ‘Temporary Seasonal FLSA Non-Exempt
Job',

Temporary Seasonal FLSA Exempt Job: Includes job
title of ‘Temporary Seasonal FLSA Exempt Job'.

Water Commissioner: Includes job title of ‘Water
Commissioners & Deputies, FLSA Non-Exempt',

Psychiatrist: Includes job title of ‘Psychiatrist’.
Government Programs: Includes job titles of

‘Federal Procurement Specialist’, ‘Program Director,
Career Service Exempt’, and ‘Program Specialist,

Exempt’.

Annual Leave Balances Employee Annual Leave Balances.

Sick Leave Balances Employee Sick Leave Balances.

All Leave Without Pay Employee leave without pay hours charged this
fiscal year.

Days of Service Employee total days of service tenure with state
government.

Days in Job Employee days of continuous service tenure in job.

Rehire Whether the employee experienced an interruption

in service and has been rehired.

Overtime, Comptime or None Whether the employee is paid overtime, accrues
compensation time hours or neither for time
worked beyond 40 hours a week.
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