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Executive Summary

The government is facing a severe shortage of skilled workers, especially 
in information technology and cyber security  jobs. The conventional  
wisdom  in  branches  of  policy  and public administration is that the 
shortage is driven by low salaries that are not competitive   for attracting 
top talent. Using longitudinal data on high skilled workers between 1993 
and 2013, this paper shows that, if anything, government employees earn 
more than their private sector counterparts. Although government work-
ers tend to earn less in the raw data, these differences are driven by the 
correlation between unobserved ability and selection into private sector 
jobs.  These results are robust to additional data from the Census Bureau 
between 2005 and 2016. Instead, this paper shows that a more plausible 
culprit behind the worker shortage in government is a lack of development 
opportunities and poor management.

The paper represents only the views of the author and not those of any 
affiliated institutions or the United States.
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1. Introduction

The public sector, specifically the federal government, faces a signif-
icant shortage of skilled workers (Goldenkoff, 2015), especially for 
information technology and cyber security jobs (Libicki et al., 2014). 
Many policymakers, think-tanks, and the media have routinely argued 
that the source of the skills gap emerges from a pay gap between 
public and private sector employees, suggesting that the public sector 
must spend more money to attract higher caliber employees.  And 
yet, at a time when the federal deficit and entitlement spending is bal-
looning, additional discretionary funds are tough to find. Moreover, 
the public sector is already allocating more money to labor compen-
sation than it has in over a decade (see Figure 1), casting doubt on the 
hypothesis that differences in pay are the root cause of the shortage in 
skilled workers.
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Unfortunately, the vast majority of these studies fail to account for the fact 
that individuals sort non-randomly into jobs based on unobserved differ-
ences in skill and preferences. If more productive employees tend to sort 
into the private sector, then simple comparisons of pay between public and 
private sector jobs will confound differences in ability with differences in 
earnings, spuriously concluding that public sector employees are compen-
sated less than their counterparts. Using longitudinal data on high skilled 
workers between 1993 and 2013, the primary contribution of this paper is 
to show that government workers actually earn a premium over their pri-
vate sector counterparts. Together with additional data on job satisfaction 
and work-place practices, I show that bureaucracy and poor management 
practices are more plausible reasons for the skills shortage in the public 
sector. The good news is that the public sector does not need to expand 
spending to attract better workers.  The bad news is that the public sector 
needs to work harder—and, in many cases, structurally revamp its pro-
cesses to become more agile and accountable—to offer competitive career 
opportunities and more engaging organizational  cultures.

The first part of the paper introduces the data and estimates differences 
in pay between government and private sector workers. Although gov-
ernment employees earn 4.1% less compared to their private sector 
counterparts conditional on controls, the presence of non-random sorting 
of higher productivity workers into the private sector produces a down-
wards biased estimate of the estimated pay gap between government and 
private sector jobs. The preferred specification, instead, exploits longitu-
dinal variation among individuals who switch between public and private 
sector jobs over the course of their careers, suggesting that government 
workers earn 3.9% more than their counterparts. Moreover, I show that 
these estimates are a lower bound for the overall compensation premium 
since government employees receive greater non-wage benefits, such as 
healthcare and pensions, on top of their salary income.

The second part of the paper examines an alternative explanation behind 
the articulated skills gap in the public sector. Using additional informa-
tion on work-place practices and job satisfaction, I show that government 
workers report significantly fewer opportunities for advancement in 
their careers, less intellectually stimulating and challenging work, less 
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independence and autonomy, and less responsibility and ownership, rel-
ative to their private sector counterparts. Moreover, after controlling for 
these differences in work-place practices, the earnings gap between gov-
ernment and private sector workers becomes statistically indistinguishable 
from zero. Using additional data from Gallup’s U.S. Daily Poll, which 
measures 1,000 individuals per day over a range of subjective well-being 
questions, I validate these results using additional measures of their work-
place. For example, government workers are 5.9% and 2.4% less likely to 
report that they perceive that there exists collaboration and trust, respec-
tively, among peers and managers.

This paper contributes directly on an ongoing debate about differences 
in pay between public and private sector workers. While some argue that 
there is a large pay gap (PPA, 2012), others have argued that there is a pay 
premium (Biggs and Richwine, 2011). For example, using the Current 
Population Survey (CPS) between 2006 and 2010, and controlling for dif-
ferences in education, occupation, and demographics, Biggs and Richwine 
(2011) find that federal workers earn 14% more than their counterparts, in 
addition to receiving 63% greater benefits. In contrast, PPA (2012) use the 
National Compensation Survey (NCS), which measures compensation at 
a job-level in a rotating sample of establishments, and find that there is a 
26% pay gap.  The  paper also contributes to a long and detailed literature 
on public service motivation, which is largely based on the insight that 
public sector jobs contain more of an inspiring mission and motivational 
culture that can be used to attract talented employees and retain them; see 
Ritz et al. (2016) for a survey of the evidence and Bozeman and Su (2014) 
for a critical review.

The structure of the paper is as follows. Section 2 introduces the data and 
presents several descriptive statistics. Section 3 presents the main results 
over the public-private earnings gap. Section 4 introduces an alternative 
explanation for explaining the shortage of high skilled workers in govern-
ment. Section 5 concludes.
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2. Data and Measurement

Individual-level Panel of Educated Workers (1993-2013).–The primary 
dataset in this paper is the IPUMS Higher Ed data, which is based on a 
series of surveys of science and engineering graduates by the National 
Science Foundation since the 1990s, including the Survey of Doctorate 
Recipients, National Survey of College Graduates, and the Survey of Recent 
College Graduates. These surveys are combined into a single, integrated set 
of files called Scientists and Engineers Statistical Data System (SESTAT). 
The IPUMS Higher Ed dataset made significant strides to create compara-
ble variables and definitions across the different NSF surveys between 1993 
and 2013.

Table 1 documents descriptive statistics between government and pri-
vate sector workers be- tween 1993-1999 and 2000-2013. Starting with 
demographic characteristics, there are a few minor differences between 
government and private sector workers. For example, there are marginally 
more high skilled males working in the private sector in the 1990s, but by 
the 2000s the gender distribution in both sectors becomes much more bal-
anced, consistent with fact that more women have entered the labor force. 
There are only minor differences in average age and the racial distribution. 
While individuals who have a masters tend to work in government, those 
with a professional degree tend to work in the private sector. Moreover, 
differences in the distribution of educational attainment (e.g., share of doc-
torates) are also small.

Turning towards earnings and work, individuals in government unambigu-
ously earn less in the cross-section. For example, the average real salary for 
government workers in the 1990s was $66,552 (in 2009 dollars), whereas it 
was $78,753 for private sector workers. However, by the 2000s, real earn-
ings had actually decreased to $75,675 for private sector workers (reflecting 
the Great Recession effects), whereas it had actually increased marginally 
to $69,640 among government workers. In this sense, the earnings pre-
mium, even in the raw data, was much larger in the most recent decade, 
which directly cuts against the view that the public-private pay gap is a 
recent phenomena among high skilled information technology workers. 
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Moreover, earnings growth has remained constant among government 
workers, but it declined among private sector workers.

What about differences in job satisfaction and work-place practices? 
Although these differences are explored in much more detail later, govern-
ment jobs tend to report unambiguously lower levels except for non-wage 
benefits, job security, and perceived social impact. These measures are all 
denoted in terms of standardized z-scores with a mean of zero and a stan-
dard deviation of one in the cross-section, but can take negative or positive 
values when averaging across different partitions of the data (e.g., public 
versus private workers). Similarly, the survey also contains questions that 
ask individuals whether they spend over 10% of their time completing dif-
ferent tasks at work, ranging from business development to management. 
One interesting observation about the differences between government and 
private sector workers, apart from obvious differences relating to the focus 
on sales and development / design in the private sector, is a greater focus 
on computer services and management in the private sector.
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Individual Repeated Cross-section (2005-2016).—While the IPUMS 
Higher Ed dataset provides excellent information on high skilled work-
ers over time, it has two drawbacks. First, the data is not a representative 
sample of the average government or private sector worker since individ-
uals in the sample have at least a college degree, whereas the actual share 
of college graduates in the United States is slightly over 30%. Second, 
the data does not contain the most recent years, which is precisely what 
many scholars have pointed towards when arguing about the presence of 
a skills gap. To address this shortcoming of the Higher Ed data, I extract 
more comprehensive data from the American Community Survey (ACS) 
between 2005 and 2016 restricted to full-time workers between ages 25 and 
65 earning over $2/hour.

Gallup Daily Polling Repeated Cross-section.—While the Higher Ed data 
contains some information on work-place practices, the sample is limited 
both in terms of overall sample size and time series variation (e.g., only 
2010 and 2013 contain responses to these questions). To address these 
shortcomings, I also leverage newly licensed data with Gallup Inc. Gallup 
is the United States’ premier polling service and conducts daily surveys 
of 1,000 U.S. adults on various political, economic, and well-being topics. 
Specifically, 200 Gallup interviewers conduct computer-assisted telephone 
interviewers with randomly sampled respondents (age 18 or over) from 
all 50 states and the District of Columbia. Detailed location data, such as 
the zip-code and metro area, is also available with corresponding sample 
weights. These data have been used recently by Kahneman and Deaton 
(2010) to study the relationship between well-being and income, by Deaton 
(2012) to study well-being over the Great Recession, by Makridis (2018) to 
study the effects of economic sentiment on real activity, and by Makridis 
and Ohlrogge (2018) to study the effects of mortgage foreclosures and 
housing prices on well-being.
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3. Do Public Sector 
Workers Earn Less?

3.1 Empirical Specification

To understand the potential presence of a public-private sector earnings 
gap, I consider regressions of the form:

yit = γGOVTit + φXit + g(Jit, θ) + ξi + λt + Eit (1)

where y denotes the outcome of interest (e.g., logged annual earnings), 
GOVT denotes an indicator for working in a government (rather than pri-
vate sector) job, X denotes a vector of individual controls, g(J, θ) denotes 
a semi-parametric function of job-specific characteristics (e.g., the types 
of tasks that are required), and ξ and λ denote individual and year fixed 
effects. Standard errors are clustered at an individual-level to allow for 
autocorrelation in the error over time for a given person (Bertrand et al., 
2004).

Identification of γ in Equation 1 requires that unobserved shocks to earn-
ings are uncorrelated with selection into public versus private sector jobs, 
conditional on all the controls. The inclusion of person fixed effects is 
especially important to purge variation in earnings that is driven by, for 
example, unobserved ability. That is, some individuals may vary in unob-
served ways (e.g., work ethic) that correlate with both earnings capabilities 
and preferences for public versus private sector worker. Under the assump-
tion that more productive workers sort into private sector jobs because 
they offer more autonomy and performance pay compensation (Lazear, 
1986), then estimation of γ without panel data will be downwards biased. 
The inclusion of ξ, however, enables me to compare earnings before versus 
after switching into (or out of) a public sector job.

Since longitudinal survey data is often not available, I also present esti-
mates that control for occupational fixed effects at a six-digit level. These 
fixed effects generally do a good job at removing unobserved heterogeneity 
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across jobs—that is, certain jobs are concentrated in the one sector over 
another, which attracts different types of workers. However, as I will show, 
these occupational fixed effects are insufficient for dealing with unobserved 
heterogeneity since there is still a great deal of dispersion in ability within 
an occupation. For example, Figure 2 documents significant heterogeneity 
in labor income among two sample five-digit occupations—database and 
system administrators and buyers & purchasing agents—with standard 
deviations of $28,423 and $25,855, respectively. The inclusion of job-level 
characteristics also helps control for potential confounding differences 
between selection into public sector jobs and earnings. 
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3.2 Main Results

Table 2 documents the main results associated with Equation 1 when the 
outcome is logged annual labor income. Before exploring the main results 
of interest associated with the coefficient on serving in a government job, 
it is informative to look at the coefficients on the demographic characteris-
tics. For example, age is positively associated with earnings, which reflects 
the presence of learning by doing—that is, individuals become more pro-
ductive at their job over time. Male employees tend to earn more than their 
female counterparts, but it is important not to interpret the coefficient in 
a causal way since males and females have different preferences that lead 
to non-random sorting into jobs. Normalizing educational attainment to 
those who have a college degree, increases in education (especially profes-
sional degrees) are highly correlated with earnings.

Starting with column 1, government workers have 4.1% lower earnings, 
conditional on a range of individual demographic characteristics. However, 
these controls are coarse—they only explain 19% of the variation in earn-
ings. For example, harder working individuals are potentially more likely to 
sort into private sector jobs and earn more money, which would produce 
downwards biased estimates of the coefficient on working in the govern-
ment. Column 2 attempts to address these identification problems in part 
by introducing six-digit occupational and year fixed effects, which may 
help control for non-random sorting into different types of jobs. However, 
because these are already high skilled workers with at least a college degree, 
heterogeneity across jobs is already less of an issue, which is why the fixed 
effects do not statistically affect the estimates.

Put simply, occupational and time fixed effects fall short of controlling for 
non-random sorting into different employment arrangements because of 
significant dispersion in ability even within an occupation. For example, 
Figure 2 displayed the dispersion in earnings within two common high 
skilled occupations, illustrating that the standard deviation of pay in these 
two occupations is over half of their average pay. To address these con-
cerns, column 3 introduces person and year fixed effects, which exploits 
variation in earnings arising from job switches. Interestingly, the gradient 
becomes positive, suggesting that government workers earn 3.9% more. 
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Since the identifying variation is within-person over the course of their 
career, the result suggests that when, for example, a given individual moves 
from government to the private sector, they earn 3.8% more.   Importantly, 
the coefficient estimate is robust to the inclusion of a wide array  of job-
level controls for the type of work that the person conducts on a daily basis 
(column 4).
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In addition to differences in labor income, jobs are also defined by an 
array of non-wage benefits, which have become increasingly important 
for attracting talented workers (Liu et al., 2018). Fortunately, individuals 
are asked for three years (1997, 2010, 2013) in the longitudinal data about 
the presence of non-wage benefits in their work-place, as well as their 
overall rating of benefit quality. In the regressions that follow, I examine 
differences in the presence of four types of non-wage benefits: healthcare 
insurance, pensions, profit sharing, and vacation / paid time off. The first 
four columns are estimated through a series of logit regressions, whereas 
the last column, which measures a one to four index of benefit quality that 
has been standardized into a z-score, is estimated through a standard least 
squares regression. Because these questions are asked of respondents less 
often, and given the non-linear estimator, for columns 1-4, I only include 
year and six-digit occupational fixed effects to avoid the incidental parame-
ter problem (Lancaster,   2000).

Table 3 documents these results. Government workers overwhelmingly 
have more benefits. In particular, government workers are 16.7% more 
likely to have healthcare provided by their employer (column 1), 35.2% 
more likely to have pension / direct contribution plans (column 2), and 
25.6% more likely to have paid time off (column 4). The only benefit 
that government workers are less likely to have is profit sharing, which 
is sometimes used in private sector jobs as a form of broad-based equity 
compensation (Kruse, 1996). Recognizing that benefits are clearly het-
erogeneous—for example, some health insurance plans are better than 
others—one concern with these differences in benefits is that they overlook 
the importance of quality. To address this concern, column 5 shows that 
government workers report 0.368 standard deviation higher quality ben-
efits. Put together, these results suggest that simply looking at differences 
in salary will understate the overall compensation premium in the public 
sector.
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3.3 External Validity

Although the vast majority of the policy interest in the perceived pub-
lic-private earnings gap is over skilled workers, and thus the primary 
dataset used above is of primary interest, there is a broader question about 
external validity. Using the American Community Survey (ACS) between 
2005 and 2016, I now examine similar differences between public and pri-
vate sector jobs by two- digit occupational classification. Unfortunately, 
these data are repeated cross-sectional estimates, so the estimated earnings 
differences for government workers are potentially downwards biased. 
However, each specification contains a range of demographic controls (e.g., 
education, age, race, marital status, family size) and six-digit occupational 
and year fixed effects.

Figure 3 reports these estimated hourly wage differences. While there is 
an unambiguous positive premium across the distribution of two-digit 
occupations, there is also significant heterogeneity. To the extent that 
skilled workers are contained primarily in business, computer science, 
engineering, and life science occupations, the conditional correlations 
range between 0.05 and 0.12, which is remarkably close with the estimates 
obtained in the previous subsection. However, other occupations exhibit 
much larger hourly wage premia, suggesting that the baseline results are 
strengthened when taken to a broader sample of workers. The results are 
also robust to using logged labor income, rather than hourly wages. The 
conditional correlations decline in magnitude when state and local workers 
are included, which arises from more negative selection.
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4. An Alternative Theory 
for the Skills Gap

The fact that there is still a pronounced skills gap in the public sector, 
despite the fact that they incur both an earnings and benefit premium, 
implies that other job-specific amenities must play an overwhelming role 
at discouraging talented workers from joining. What are these potential 
factors? To better understand the work-place practices that might contrib-
ute to differences in the attractiveness of a job, apart from compensation, 
I draw on two years of data (2010, 2013) in the survey where respondents 
articulate their satisfaction about a range of features about their job.

Before examining differences between government and private sector 
workers along these dimensions, I begin by quantifying the relative 
importance of each job amenity by regressing a standardized z-score of 
job satisfaction on these standardized characteristics, controlling for indi-
vidual characteristics and both occupational and year fixed effects. These 
job amenities include the following: opportunities for advancement and 
development, non-wage benefits, intellectual stimulation and challenging 
worker, independence and autonomy, (physical) location and convenience, 
responsibility, wage compensation, job security, and social contribution 
(broader impact). Table 4 documents the results associated with these 
regressions.

Not surprisingly, every job amenity is statistically significant and positively 
correlated with job satisfaction. Interestingly, opportunities for advance-
ment and career development are the most predictive of job satisfaction in 
the cross-section, although it becomes second most predictive after salary 
when all characteristics are included in column 10. In the preferred specifi-
cation that controls for each characteristic, a 1sd rise in advancement is 
associated with a 0.162sd rise in job satisfaction, controlling for other char-
acteristics. Interestingly, benefits are among the least important predictors 
of job satisfaction, which may simply reflect the fact that different quality 
of benefits might be valued less than simply the presence of having some 
degree of non-wage benefits (e.g., health insurance). Following salary, 
advancement opportunities and responsibility at work are the two most 
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important predictors of job satisfaction. These results are consistent with 
the fact that individuals, especially millennials, are increasingly valuing 
these types of amenities in the work-place—that is, work is more than just 
an income stream, but rather a place where individuals find and create 
meaning (Gallup, 2018). 
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With these determinants of job satisfaction in mind, how do they differ 
between public and private sector jobs? Table 5 begins by regressing each 
of these measures of work-place practices (separately) on an indicator for 
being a government worker, controlling for other individual characteris-
tics and both occupational and year fixed effects (columns 1-7). Although 
person fixed effects are possible due to having two years in the sample, 
there is not enough statistical power to identify the parameters of interest 
with precise enough standard errors, although the coefficient estimates are 
quite similar. While government jobs have 0.33sd higher perception of job 
security (column 6) and 0.184sd higher perception of social contribution 
(column 7), they have much lower ratings on career advancement, intel-
lectual stimulation, job independence, and responsibility (columns 1-4). 
Given that many workers, especially millennials, are looking for learning 
and career advancement opportunities, these differences are both qualita-
tively and quantitatively important to point out. Drawing on separate data 
from Gallup’s U.S. Daily Poll, which surveys 1,000 people per day about 
politics, the economy, and well-being, I now examine the robustness for 
whether public sector employees report worse work-place practices. Gallup 
contains three survey questions directly on the quality of work-place 
practices: (i) whether their boss creates an open and trusting work envi-
ronment, and (ii) whether their boss treats them like a partner. Consistent 
with the earlier results, I find that government workers are more nearly 6% 
and 2.4% less likely to report that their work-place is filled with collabora-
tion and trust, respectively.
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Can these differences in work-place practices / job characteristics explain 
the differences in pay observed between public and private jobs? As 
a back-of-the-envelope way of gauging their quantitative importance 
for explaining pay differences as a source of compensating differentials 
(Rosen, 1986), column 8 now regresses logged salary on the indicator for 
working in the government, controlling for the usual individual charac-
teristics and both person and year fixed effects. Not surprisingly, the point 
estimate—government workers earn 3.8% more than their private sector 
counterparts—is quite similar from Table 2 with the exception that it is 
identified off of variation from only two years (2010 and 2013). And yet, 
once all the work-place practices are included as controls, the point esti-
mate on the indicator becomes statistically insignificant—that is, I cannot 
reject the null that government and private sector workers earn the same 
amount of money for an observationally equivalent job. These results sug-
gest that, once differences in work-place characteristics are accounted for, 
the public-private pay gap disappears.
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One possible concern is that these differences in perceptions about 
work-place practices are driven by differences in work requirements. For 
example, if public sector workers are required to allocate more time at 
work with more high-pressure schedules, then they might report lower 
levels of job satisfaction, which would be correlated with these indicator 
variables. Using data on weekly hours worked from the Gallup U.S. Daily 
Poll, however, I find that government workers allocate 4% less time towards 
work activities per week, conditional on controls and both year and occu-
pation fixed effects. Moreover, using additional information on time use, 
government workers allocate 3.3% more towards social activities per day. 
These facts suggest that, if anything, differences in the allocation of time 
make the earlier results overly conservative.

Although one limitation of these statistical results is the lack of longitu-
dinal variation since only 2010 and 2013 contain respondent answers to 
these questions about work-place evidence, Table 5 makes clear that there 
are at least major differences in work-place practices in government versus 
private sector jobs. And yet, the public sector has a unique advantage in 
attracting and engaging employees in the cultural aspects and social impact 
of their work; see a longitudinal case study from participation in Ameri-
Corps as one example (Ward, 2013). Although there is disagreement about 
how managers might best motivate workers in the public sector (Bozeman 
and Su, 2014), there is now clear evidence that public service motivation is 
an important mechanism for promoting good organizational outcomes and 
high employee engagement (Ritz et al., 2016). Tools for raising public ser-
vice motivation are especially important since individuals often sort into 
the public sector because they value the social impact of their work over 
financial compensation (Bullock et al., 2015), so emphasizing these values 
is likely to be most effective in motivating public employees.
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5. Conclusion

While there is a well-known shortage of skilled workers in the public 
sector, particularly in information security jobs, there remains controversy 
over the underlying causes. One frequently proposed explanation is that 
the private sector poaches public sector employees with larger salaries. 
Using several different sources of micro-data, this paper quantitatively 
falsifies the claim and provides an alternative explanation: differences in 
management and career opportunities account for differences in pub-
lic-private sector earnings and sorting into these jobs.

Two main results emerge. First, although public sector workers earn less 
than their counter- parts in the cross-section, these differences reflect a 
correlation between unobserved individual productivity and sorting into 
public versus private jobs. After exploiting within-person variation—that 
is, comparing earnings for a given individual before versus after they make 
a switch into or out of the public sector—I find that public sector workers 
earn a 3.9% annual earnings premium. Moreover, they report a greater 
incidence and quality of non-wage benefits, which implies that their overall 
compensation premium is even larger. Second, public sector workers tend 
to report much lower levels of work-place practices, including fewer career 
opportunities, less intellectually stimulating work, and less responsibility 
and scope in their work. Controlling for these factors eliminates the esti-
mated pay gap, suggesting that differences in work-place characteristics 
behave as compensating factors behind the differences in pay.

These results have important implications for policymakers and public 
administrators. On one hand, given the increasing federal deficit, solv-
ing the worker shortage problem will not require obtaining additional 
authorization for funds to raise salaries. On the other hand, overhauling 
management and work-place practices in many divisions and agencies is 
challenging and requires a long-run commitment to excellence at the top 
layers of decision-making. Policymakers and other governmental leaders 
should evaluate how to better create better incentives and a culture that 
encourages performance and career development. These mechanisms are 
left for future research.
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