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Abstract
An increasingly common sentiment in popular discourse is that United States workers are underpaid,
which suggests a growing need for a measure that can better assess the relationship between compensation and productivity rates. In this paper I develop a straightforward, unique measure of worker real
compensation relative to productivity that can be flexibly applied to different regional units of analysis
and sectors in the U.S. This “Compensation-Productivity Difference” measure is then estimated for each
state over the years 2008-2017 for the six largest U.S. sectors. The calculations show that, even accounting for price differentials, workers tend to be more underpaid in coastal states with high populations,
while workers in Midwestern and Southern states with lower populations tend to be overpaid. Robustness
checks indicate the measure is correlated with economic confidence measures, entrepreneurship rates, and
net migration rates, though these results are mixed. As a result, I assert that this new measure can add
a more nuanced understanding of labor market outcomes for workers across the United States and the
relationship between compensation and productivity rates, while also showing that there is more work
to be done for a complete view of labor market outcomes in the United States.

c 2019 Christopher D. Blake
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The motivating question for this study is: Are workers paid according to their productive contributions at
work? The question appears simple, yet evidence-based answers have often been restricted in some fashion by
the unavailabity of data. This paper adds to the discussion of whether worker remuneration matches output
contributionsby developing a series of techniques to estimate compensation and productivity for the average
worker in sectors across the U.S. states. The primary goal is to assess whether workers are, on average,
compensated according to productivity at a unit of analysis that previous studies have not employed.
This is a pressing issue both academically and in popular discourse. An array of studies indicate a
gap between productivity and compensation that seems to be growing. While informative, these academic
analyses suffer from over-aggregation that may miss spatial and sectoral nuances of the relationship, or rely
on firm-level data that may not be generalizable to other labor markets. A 2014 economic survey conducted
by Glassdoor (a labor market research and career information website) found that 39% of Americans believe
that their remuneration does not match their contributions at work (Glassdoor, 2014). Subsequent Glassdoor
surveys suggest that workers may be underpaid by as much as $7,500 on average–partially due to strong labor
markets and relatively low rates of salary negotiation (Glassdoor, 2017). When combined with a plethora
of news articles and blog posts, the popular narrative is that U.S. workers are under-compensated and this
phenomenon is worsening as nearly half of U.S. workers now feel this way (Kline, 2018).1 Indeed, it is
difficult to find many people who readily admit they feel overpaid.2 While each of these studies, articles, and
opinion pieces meaningfully contribute to the story of labor market outcomes, it is clear that an objective
measure is needed to evaluate these claims. If the average American worker is underpaid, to what extent?
Furthermore, is this outcome similar across sectors and through time? This paper provides a method to
answer these important questions.
In this paper, I use a panel dataset of six sectors and the fifty US states from the years 2008-2017 to
elucidate the temporal, sectoral, and regional characteristics of compensation and productivity. The primary
measure employed, which I deem the Compensation-Productivity Difference, estimates the gap between real
compensation and productivity rates for the average worker in a sector, state, and year. To ensure robustness,
I use a variety of specifications for this measure. The values for the Compensation-Productivity Difference
indicate that disaggregation along sectoral and regional dimensions tells a far subtler story than the one
popular discourse perpetuates; it is not as simple as “workers are underpaid.” These findings support the
notion that continued disaggregation and specificity are required to truly understand labor market outcomes
for American workers (Biggs and Richwine, 2014).
1 Some examples include: Berman (2013); Cooper (2012); ESPN (2015); Olen (2013); Schachte (2015); Dreier and Flaming
(2018); Florentine (2018); Hess (2018); Moyle (2018).
2 Ivanova (2018) does find that approximately 5% of workers report feeling overpaid and this percentage is significantly higher
in tech companies such as Facebook and Uber.
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Visual analyses of the Compensation-Productivity Difference indicate that workers on the coasts tend
to be underpaid while workers in the Midwest and South tend to be overpaid–even accounting for price
differences across regions. With most high-population areas concentrated in coastal areas, this could explain
the popularity of the narrative that workers are underpaid on average. To verify this result, I use the
Compensation-Productivity Difference as an explanatory variable for domestic net migration rates. The
hypothesis is: if the average worker in an area is underpaid, it is associated with greater out-migration,
as workers seek better opportunities. Because my measure captures the well-being of the average worker
through price, employment, compensation, and output changes, I argue that the Compensation-Productivity
Difference could serve as a better indicator of regional desirability for prospective migrants. In addition,
the value of this measure can effectively indicate the true impact of labor market outcomes on the average
American worker.
The remaining sections of this paper are as follows. Section ?? describes the relevant academic studies
that compare pay and productivity in different labor markets. Section 2 outlines how the CompensationProductivity Difference will be estimated and describes the rationale for its use in place of methods applied in
other studies. Section 3 presents the Compensation-Productivity Difference across sectors, states, and years.
Since this measure has not been used before, Section ?? will assess whether the Compensation-Productivity
Difference is a viable measure via a series of robustness checks. Finally, Section 5 finishes with concluding
remarks and discusses opportunities for future research.

1

Previous Compensation-Productivity Discussions

This paper builds on existing literature by adopting a regional approach that looks to take advantage of the
benefits inherent in the microeconomic and macroeconomic methodologies. Most microeconomic studies use
sample data to directly compare a specific worker’s contribution to his or her firm with the level of pay for
that worker. These studies achieve a worker-by-worker direct comparison of pay and productivity. Frank
(1984), for example, uses firm samples from the automobile, real estate, and academic sectors and finds that
wages in such firms are more compressed than would be indicated by marginal revenue product estimates.
As a result, he concludes that less productive workers tend to be overpaid while more productive workers
are underpaid. Bishop (1987) similarly finds a divergence between current productivity and pay. His results
suggest a closer link between the two than Frank (1984), however the link is between lagged productivity
and current wages. This suggests that generally labor markets do align compensation with productivity;
however, updates to current compensation rates require a recognition of the increased productivity and this
process takes time.
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Theories focusing on human capital (Becker, 1994), efficiency wages (Akerlof, 1982; Akerlof and Yellen,
1986; Lazear, 1981; Shapiro and Stiglitz, 1984; Barmby et al., 1994; Rebitzer, 1995), business cycles (Abraham
and Haltiwanger, 1995; Bewley, 2009), discrimination (Oaxaca, 1973; Oaxaca and Ransom, 1994), location
(Roback, 1982), and more, all rose in prominence as potential explanations for the break in this link.
Regardless of the theory employed to describe productivity relative to pay, we should expect the two measures
to be unequal. There does appear to be an exception of note to these findings. In a relevant study outside of
the United States, Fedderke and Mariotti (2002) use data from South African manufacturing firms to estimate
compensation and productivity for workers. While they too detect a divergence, they also find evidence of
a stronger link between the two in industries in which labor supply and demand are more flexible. This
fits well within the neoclassical literature that would argue market power and immobile labor strengthen
the difference between productivity and pay. Specifically, a fully flexible labor market entails one in which
workers can move quickly to respond to high wages and firms are not hindered in their decision-making by
government regulation. In such a world, the gap between compensation and productivity would be lessened.
Supporting the work of Fedderke and Mariotti (2002), some studies have used the professional baseball labor
market in the U.S. as a proxy to discuss how labor market flexibility impacts the link between compensation
and productivity. While these studies have uncovered inconsistent results about whether workers are under
or overpaid, they do suggest that baseball player salaries have become closer to marginal revenue product
estimates after the labor market was “opened up” through collective bargaining and the advent of the free
agent market.3
To summarize, models outside of neoclassical theory would expect a divergence between productivity and
pay that becomes larger as the labor market becomes less flexible through regulation, employer-employee
relations, and other labor market characteristics such as location, size, and level of specialization required
of employees. It is for this reason that microeconomic comparisons of pay and productivity rates fell out
of favor as models continued to indicate the same result. Another reason direct comparisons of pay and
productivity are no longer frequently used is that productivity itself is difficult to estimate. Outside of select
sectors, it is too time consuming and costly to measure productivity for an individual worker. This lack
of good observational data restricts most microeconomic comparisons to industries that pay workers on a
piece-rate basis or on commission. The obvious drawback to such studies is that their results cannot be
generalized to workers and sectors across the whole economy.
While microeconomic studies became more infrequent, macroeconomic studies continue to analyze aggregated labor markets that span an entire industry or the economy at-large. Much of the published literature
and government releases of this variety focus on relative growth rates in productivity and pay through time.
3 (Krautmann,

1999; MacDonald and Reynolds, 1994; Scully, 1974; Vrooman, 1996, , for example).
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Growth rates are used due to the aforementioned lack of consensus on how to tease productivity down
into a single number. A direct compensation-productivity comparison therefore comes implicitly with an
assumption on the part of the researcher about how to estimate productivity while indirect analyses can
take advantage of productivity indices published by the Bureau of Labor Statistics. Feldstein (2008) employs this strategy and compares the growth of compensation to lagged productivity growth for all private,
non-farm workers in the United States. His primary purpose is to demonstrate the fallacy associated with
using wages and salaries to measure worker pay rather than the broader definition of compensation, which
includes wages, salaries, and benefits. Indeed, data from the Bureau of Economic Analysis (BEA) shows that
wages and salaries account for only 80% of compensation over the last decade and this percentage is falling
(BEA, 2018a). Using compensation, he argues that if productivity growth lags are included, compensation
and productivity appear to be rising at the same rate.
This result stands counter to the previously cited news articles as well as two similar macroeconomic
studies. One study, performed by the Bureau of Labor Statistics (BLS), investigates productivity and real
wage growth for the entire U.S. economy from 1949 to 2010 (Fleck et al., 2011). They find that over this
time frame, the gap between real compensation and productivity did grow and the causes were inflation
differentials prior to 2000 and a declining labor share after. Mishel and Shierholz (2011) come to a similar
conclusion and find that U.S. productivity has grown approximately 62.5% since 1980 while real wages have
only grown 12%. A follow-up article by Mishel (2012b) posits that the divergence between median wages
and labor productivity can be attributed to some combination of decreased terms of trade for labor, rising
benefits relative to compensation, declining labor shares, and increased wage inequality. They argue the
primary contributing factors to this phenomenon since 2000 were rising wage inequality and falling labor
shares. Mishel (2012a) finds further support for the idea of inequality as a driver of divergence between pay
and productivity using a comparison of median compensation growth to that of the mean.
Each of the cited studies provides valuable insight, but they each have limitations. On the one hand,
microeconomic studies are too focused to be generalizable. On the other hand, macroeconomic studies
include every worker but look at dynamics that do not accurately portray the current state of labor market
outcomes. For example, even if compensation growth has lagged behind productivity growth, it could be the
case that this is actually bringing pay and productivity more in line with one another if workers are presently
overpaid. To this end, the present study seeks to blend the microeconomic and macroeconomic approaches
by including more workers and focusing on the current state of the relationship between compensation and
productivity, rather than their dynamics. The results reveal important information to this comparison not
found in previous studies.
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Table 1: Largest Six Sectors in the United States, by Employment in 2017
Sector
Health Care and Social Assistance
Retail Trade
Accommodation and Food Services
Professional, Scientific, and Technical Services
Manufacturing
Administrative and Support Services
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NAICS Codes
62
44-45
72
54
31-33
56

Employment (in millions)
22.2
19.2
14.7
13.7
13.3
12.1

Methodology for Estimating the Compensation-Productivity
Difference and Data Used

This paper adopts a regional approach that looks at the relationship between compensation and productivity for a semi-aggregated economy. I analyze the six largest sectors in the U.S. economy (as defined by
employment levels) from the years 2008-2017. Table 1 displays the sectors analyzed and their corresponding
employment levels. Together, these industries accounted for approximately 48.5% of total employment in
the United States in 2017.
To analyze these six sectors, define the Compensation-Productivity Difference as average real compensation minus average labor productivity. The sign of the value will indicate whether the average worker is
compensated according to productive contributions while the magnitude will speak to the degree of deviation from a balance between pay and productivity. To estimate the Compensation-Productivity Difference,
two fundamental components are needed–average compensation and average productivity. Of course, these
estimates are unlikely to match the individual remuneration or productivity for a particular worker, however
they can still inform how sectoral income is distributed to workers on average.
The Compensation-Productivity Difference, Dijt , is defined for each sector/industry i, each U.S. state j,
in each year of the sample t. In general form, Dijt is estimated as:

Dijt = (M ean Real Compensation)ijt − (M ean Labor P roductivity)ijt

(1)

Positive values for Dijt indicate that average compensation rates exceed average productive contributions
from workers, while negative values indicate the opposite. By comparison, most previous studies would either
derive compensation and productivity estimates for an individual worker in circumstances wherein both are
measurable, or they would focus on the trends in these estimates through time. Paramount to understanding
this measure, the nature of inequality must be addressed. Rising inequality necessarily implies that mean
wages will rise faster than median wages and this would bias the measure upwards–indicating workers are
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more overpaid on average.4
The question becomes how to estimate Dijt . Mean real compensation can be estimated with very few
assumptions of note, so the difficulty estimating the measure is largely due to the second term on the right
hand side of Equation 1, mean labor productivity. As mentioned previously, how exactly can we measure the
productive contributions of workers accurately? Due to the inevitable concern this estimate may engender,
multiple specifications are used for robustness and I show that there is not a meaningful difference in the
estimate regardless of the how mean labor productivity is calculated.

2.1

Mean Real Compensation

Starting with the more straightforward element of the Compensation-Productivity Difference, the BEA collects data on what they term “compensation”–an aggregation of wages and salaries, as well as supplements
to wages and salaries such as work-related benefits and employer contributions to social insurance. Compensation then best represents the whole of what workers receive in remuneration and is less restrictive than
using direct wages and salaries, as noted in Feldstein (2008) and Krueger (1999). If Cijt represents this
BEA-version of compensation, then mean real compensation is estimated using the following equation:

(M ean Real Compensation)ijt =

Cijt
Pjt Lijt

(2)

Compensation is divided by both employment, Lijt , and a measure of price level, Pjt . Note that the price
level is only indexed by the state, j, and year, t. This assumes that workers in different industries, but living
in the same state, do not face differing prices as a result of the sectors that employs them. Furthermore,
the measure of price level uses consumer price indices to better capture the real value of the compensation
workers receive. Some may note that the price index used for mean compensation should match that of labor
productivity, if the goal is to critique a direct link between the two. The present goal is not explicitly to test
neoclassical theory and I focus instead on worker perceptions of their pay relative to productivity. When a
worker produces some amount of real output and receives income, what matters to that person is not the
prices faced by producers, but rather the prices they face as consumers. As a result, a consumer price index
is used to scale compensation while the GDP deflator is used to scale output levels (as will become clear
shortly).
Compensation data comes from the Compensation of Employees by NAICS Industry (CA6N) of the
BEA. Using this data means a break in the direct link between current hours worked and pay as some
of the benefits associated with working are realized at a future time; Social Security contributions are an
4 Despite

this drawback, there is still valuable regional information to glean from the present analysis.
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easy example to see. While it is true that compensation breaks the direct link, the alternatives would be:
1) Wages and Salaries; or 2) Personal Income, both of which are also available for workers by sector. As
noted previously, wages and salaries are too restrictive, leaving personal income as the only potentially
viable measure. Personal income includes compensation in addition to proprietor’s income, rental income,
asset income, and current transfer payments. Transfer payments are not tied to working contributions while
rental and asset income can best be characterized as coming from capital or land, rather than labor. Here,
the problem is evident. Workers receive more than wages and salaries for their productive contributions;
compensation breaks the direct link between current productivity and pay; and personal income includes
non-labor income. With no clearly ideal measure, this paper follows the norm and uses compensation as the
estimate of worker remuneration (Bivens and Mishel, 2015).
The employment numbers used to scale compensation comes from the BEA dataset Total Full-Time and
Part-Time Employment by NAICS Industry (CA25N). The measure of price level uses the Regional Price
Deflator (RPD) dataset from the BEA and the Consumer Price Index (CPI) from the BLS. RPD’s are
posted for each state and use a combination of data from the CPI and American Community Survey (ACS)
to determine the average prices in a region relative to those nationally.5 On their own, the RPD values
only tell us how average prices consumers pay in a region compare to those nationally and so to generate
a variable comparable across states, more information is needed. I use the national CPI from the BLS and
adjust it by state and year with the RPD to arrive at the final price level measure for each state in each
year.6

2.2

Mean Labor Productivity

I estimate mean labor productivity by calculating average output per worker and scaling it with an estimate
of labor’s contribution.7 The estimate is sensitive to the selection of this scaling parameter and so multiple
specifications are used. Once scaled, the resulting number represents an intuitive, dollar-estimate of the
output-value for which the average worker is responsible. I define mean labor productivity using the following
equation:
(M ean Labor P roductivity)ijt = αijt

Yijt
Lijt

(3)

5 For example, the RPD for Alabama in 2016 is 95.6. The interpretation is that in 2016, Alabama’s prices were approximately
95.6% of the national prices.
6 For example, 2009 is used as the base year and so the CPI is normalized to unity in that year. In Alabama, the RPD
value is 87.2 and so the price level used to adjust nominal compensation values for all Alabama workers would be given by:
RP D
Pjt = CP It ∗ 100jt . This adjustment yields comparable prices in each year for each state.
7 Some may note that this resembles the marginal and average products under the assumption of a Cobb-Douglas production
function. I am not assuming this; rather, scaling output per worker is the only method through which we can arrive at an
interpretable estimate of productivity for workers in sectors wherein productivity cannot be easily measured.
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Indices are the same as for mean real compensation and represent industry, state, and year, respectively.
The fraction,

Yijt
Lijt ,

represents real output per worker. Mean labor productivity uses output per worker but

scales by an estimate of how much workers contribute relative to other inputs.
Denote αijt as labor importance–a scalar bounded by zero and unity. As labor importance rises, all else
equal, there is an increasing chance that workers compensation rates would fail to match their productive
contributions and vice versa. The choice of αijt is then critically important and likely the most contentious
portion of the Compensation-Productivity Difference as a measure. For robustness, four specifications are
used:
1. Compensation Share–Compensation as a percentage of nominal output.
2. Wage Share–Wages and salaries as a percentage of nominal output.
3. Lower Compensation Share–The Compensation Share for each sector adjusted lower using the standard
error associated with the sample.
4. Higher Compensation Share–The Compensation Share for each sector, adjusted higher using the standard error associated with the sample.
The first two measures represent standard methods of estimating the labor share, which is a common
measure of labor’s value in production assuming workers are paid according to their productive contributions.
The arguments of Feldstein (2008) and Krueger (1999) suggest that Compensation Share is likely the best
measure as it accounts for worker remuneration better than wages and salaries alone. The Wage Share then
understates the true contribution of employees. If the importance of workers (αijt ) is artificially low, the
resulting impact will be a more positive Compensation-Productivity Difference. The reason for this should
be obvious, as this scenario indicates that workers are not particularly important in the productive process
and so, for a given level of compensation and average product, a smaller value of average labor productivity
will be subtracted from average real compensation.
The latter two measures continue with the literature’s more common Compensation Share, but adjust this
measure by the within-sector standard errors. In using these, we may more accurately see the labor shares
through such an adjustment if the labor share estimates are biased upwards or downwards in a particular
sector.8 All four measures are used to ensure that the Compensation-Productivity Difference measure is
consistent and not overly sensitive to specifications of labor’s importance in production.
8 For example, the Compensation Share in Accommodation and Food Services was 0.656 in 2016 in Alabama. The standard
error associated with Accommodation and Food Service Compensation Shares in 2016 was 0.004. We could expect that, based
on the sample’s variation, the value of the Compensation Share should be 0.656 ± 0.0099. The Lower Compensation Share
would then be 0.646 while the Higher Compensation Share would be 0.666.
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Table 2: Summary Statistics of Compensation-Productivity Difference, Mean National Values: 2008-2017

Sector

Mean Real
Compensation

Compensation
Share

Mean Labor
Productivity

Compensation-Productivity
Difference

$48,305
$22,500
$31,511
$48,785
$73,000
$63,609
$28,700

0.53
0.63
0.72
0.81
0.48
0.66
0.57

$47,902
$21,935
$30,614
$48,645
$73,704
$63,097
$28,949

$404
$565
$897
$140
-$704
$512
-$249

All Sectors
Accommodation
Administrative
Health Care
Manufacturing
Professional
Retail

Notes: Compensation-Productivity Difference equals mean real compensation minus mean labor productivity. Table contains
rounded values and estimates for the difference are based on the Compensation Share.

3

Compensation-Productivity Results

To form the basis for the analysis, Table 2 shows the Compensation-Productivity Difference across sectors
between 2008 and 2017. This is akin to many previous analyses that ignore temporal and geographic
effects. Mean real compensation would represent the annual salary of the average worker, scaled by prices,
while average labor productivity would represent average products, scaled by the listed compensation share.
Once estimated, a positive value for the Compensation-Productivity Difference imply the average worker
is overpaid (compensation rates exceed productivity rates), while negative values indicate the opposite.
There are two stories that come from the aggregated values displayed in Table 2. First, all CompensationProductivity Difference values are relatively close to zero. From this top-level perspective, there appears to
be a relatively tight link between compensation and productivity. Secondly, only Manufacturing and Retail
workers would be considered underpaid on average according to these estimates at the national level. This
may seem to contradict the works mentioned in Section 1 that indicate workers are underpaid–indeed, when
looking at all sectors in the United States the average worker received $404 more dollars in real compensation
than the average worker’s productivity. That said, it is important to remember that many of the previous
discussions have focused on trends in this relationship through time. As a result, it is imperative to look at
how this measure would compare to those temporal analyses.

Results Over Time
As expected, the results change significantly through time. Figure 1 shows average real compensation relative
to real productivity from 2008-2017 nationally, by sector. The difference between each line would represent
the averaged Compensation-Productivity Difference across states in any given year. The figure indicates
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Figure 1: Real Compensation and Labor Productivity by Sector

Source: Data from the Bureau of Economic Analysis. Labor Productivity estimated using the Compensation Share.
Recession highlighted with pink background.

that larger gaps between compensation and productivity have closed over the sample, with the exception of
Professional Services and Administrative Services. In 2018, compensation remains below productivity for
Retail and Professional Services. However, the average worker in the other sectors still appears overpaid. The
Compensation-Productivity Difference would have differing signs in 2008 and 2017 for Professional Services,
Health Care, Manufacturing, and Accommodation. The largest changes in this relationship begin during
the Financial Crisis, when productivity appears to rise faster than compensation in its wake. This result
supports theories focused on the business cycle and its effects on compensation relative to productivity.
There are plenty of interesting stories displayed in Figure 1, however there is only scant evidence that worker
labor market outcomes have been worsening, as previous literature has indicated. Because of this, the real
value of Figure 3 is that it demonstrates the need for cautious interpretation and further disaggregation
when describing the relationship between worker remuneration and contribution.
While the Figure 1 disaggregates across time, it does not across geography. Therefore, and much like Table
2, it provides only a piece of the puzzle. The figure suggests that compensation and productivity rates have
experienced some cyclical variation, yet remain in close proximity to one another through time. What this
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ignores is that outliers are given extra weight. Consider the Professional Services sector. Nationally, the mean
real compensation rate for the average worker is roughly $63,500 from 2008-2017 while it is nearly $75,000
in Delaware and $70,000 in Virginia. While these states have relatively small employment levels compared
to states like California, could it not be that workers in Delaware experience far different outcomes than
those in California? To lump them together and ignore geography, as some studies do when they aggregate
to the national level is likely misleading (e.g. Figure 1 would lead one to conclude the average worker is
paid approximately their contribution). This outcome is not restricted to a single sector either. The same is
true of Manufacturing, where high outliers for average compensation come from Massachusetts, Louisiana,
and Connecticut. At face value, we begin to see that aggregation can change the story significantly and
disaggregation is imperative to the narrative of worker remuneration relative to productivity. To ignore the
effects of geography, time, and sector is misleading and will lead to erroneous conclusions.

Results Over Geography
As geography is incorporated, patterns begin to emerge. Table 3 shows the number of states that are statistically over or under-paid, according to 95% confidence intervals. The four specifications of the CompensationProductivity Difference are displayed in the table to see how sensitive the measure may be to αijt , the scalar
used to estimate labor productivity from average products. Of note, all estimates of the CompensationProductivity Difference that employ some version of the Compensation Share contain some states wherein
the average worker is statistically under or overpaid. This would be overlooked in an aggregated analysis and
provides more nuance to the response to: Are we underpaid? Nationally, the story implies that the average
worker in Manufacturing is underpaid by more than $700 annually. However, the Manufacturing sector
features twenty-two states in which workers are statistically paid in excess of their productivity when using
the Compensation Share as a proxy for labor importance in production. Similar stories exist for every one of
the other large sectors in the United States; there appears to be regional heterogeneity to the relationship,
even after controlling for prices in those states.
Table 3 also shows that as the αijt is adjusted downward, the average worker appears more overpaid,
and vice versa. This is expected given that:

∂Dijt
∂αijt

< 0. Intuitively, Wage Share only counts wages (and not

work-related benefits) relative to nominal output as the method of estimating labor’s importance in production. Because wages are a subset of compensation, this would naturally imply smaller worker contributions
to output and so workers would generally appear less important. As their importance falls, all else equal,
the results would suggest that workers are overpaid. Feldstein (2008), Krueger (1999), and others have all
argued that the Wage Share would understate worker importance and so it is unlikely that these results are
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Table 3: Number of States where Compensation-Productivity Difference is Statistically Negative, Zero, or
Positive, with 95% Confidence
Sector
Accommodation
Administrative
Health Care
Manufacturing
Professional
Retail

(−)
9
7
9
11
9
9

(Zero)
5
9
12
17
13
17

(+)
36
34
29
22
28
24

Labor Share
Specification Used

Compensation Share

(−)
0
0
0
0
0
0

Number of States Where Di jt =
(Zero)
(+)
(−)
(Zero)
(+)
1
49
8
5
37
0
50
6
8
36
0
50
9
11
30
2
48
7
14
27
4
46
7
14
29
2
48
9
14
27
Lower
Wage Share
Compensation
Share

(−)
10
7
9
16
9
11

(Zero)
(+)
5
35
11
32
15
26
13
21
16
25
15
24
Higher
Compensation
Share

meaningful. They are only provided as a reference and remaining portions of the paper focus on the Compensation Share and its adjustments. The resulting question becomes: which version of the Compensation
Share is most accurate?
This leads to the third observation from Table 3. The estimates of the Compensation-Productivity
Difference could potentially be sensitive to the choice of αijt when trying to make statements about whether
workers are over- or underpaid. We observe that some states switch from statistically positive values of Dijt
to zero or negative, and vice versa, as the applied scaling share changes. This is especially evident when
considering the differences between Higher and Lower Compensation Share. In Manufacturing, the difference
is about two percentage points while in Health Care it is less than 1 percentage point–certainly not sizable
values in the sample. It would therefore not take much of a change in αijt to alter the conclusions if there are
meaningful fluctuations in the scaling parameter. Over the sample, however, there is very little movement in
the Compensation Share over the years 2008-2017, both nationally and within a given state.9 Figure 2 shows
how the sectoral Compensation Share changes over time, averaged over geography. Manufacturing appears
to change most notably over the sample with a significant decline during the recession before leveling off
from 2010 to 2017. Otherwise, the remaining sectors experience less than a five percentage point variation
in Compensation Share changes over the course of the sample. Therefore, while it should be noted that
small changes to the Compensation Share can have significant effects, the relative stability of Compensation
Shares suggests that some of the concern over the choice of labor productivity scalar is alleviated. This
leads to the final conclusion: In order to truly answer whether workers are over or underpaid, we must fully
disaggregate across geography, time, and sector.
9 This is not to say that there is not significant heterogeneity in the Compensation Share across states in a give year. In
Manufacturing, for example, the difference between the highest and lowest Compensation Share observed in a state is in excess
of 60 percentage points.
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Figure 2: Compensation Share by Sector

Source: Data from the Bureau of Economic Analysis. Estimates use unadjusted Compensation Share.

Results Over Geography, Time, and Sector
Maps provide an excellent way to display the Compensation-Productivity Difference for each geography in
multiple years for one sector at a time. Figure 3 shows the Compensation-Productivity Difference in 2008,
2011, 2014, and 2017 for the Health Care and Social Assistance sector. If this Figure is representative of
these approximately 22 million workers, the average worker in most states is paid above their estimated
productivity. Recalling that when aggregating nationally, the average worker receives excess compensation
of $140, it is no surprise that many states appear blue (indicating overpayment) in the map. However,
the two states with the highest Health Care employment (California and Texas) display underpaid average
workers for all years in the sample and the third larges (Texas) displays a trend towards underpayment as
2017 approaches.
Figure 3 embodies two key trends that exist for each of the six sectors and that are critically important for
understanding labor market outcomes across the United States. First, less populous states in the Midwest
and South are more likely to overpay workers than more populous states on the coasts. Regardless of
year, New York and California display negative Compensation-Productivity Differences while states like
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Figure 3: Compensation-Productivity Difference by Year–Health Care and Social Assistance

Source: Data from the Bureau of Economic Analysis. Calculated using the Compensation Share.

Missouri, Alabama, West Virginia, and others have very positive Compensation-Productivity Differences.
The tendency may be to attribute this to price differentials, as workers face lower prices in the Midwest
and South relative to those in coastal states. This is an insufficient explanation, though, as relative prices
are accounted for in the estimates themselves. Even in the same sector and year, a worker’s labor market
outcome is fundamentally affected by his or her region.
The second trend that Figure 3 shows is that, despite initial relative overpayment in many states, the
average worker in the Midwest becomes increasingly underpaid through time. This feature is common to all
sectors and states, particularly if the Compensation-Productivity Difference is estimated beginning in 2008
during the Recession. This result may initially appear to be in conflict with previous studies. For example,
McDonald and Solow (1981), Hansen and Prescott (2005), Choi and Rios-Rull (2009), and Rios-Rull and
Santaeulalia-Llopis (2010) all find evidence that labor shares are countercyclical. Because these compensation
shares scale average productivity in the Compensation-Productivity Difference, Figure 3 would show workers
growing increasingly overpaid if this were the case. This may be true at the national-level, however Zuleta
and Young (2007) notes that there is significant heterogeneity in sectoral labor shares. Figure 2 supports this
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as compensation shares both have not universally fallen in the years since the recession and do not display
a clear pattern across sectors. As a result, it is not as straightforward as to say that sectoral labor shares
will change with business cycles.
If the compensation share is not changing meaningfully, the question then becomes what drives the observed trend of increasing underpayment for the average worker in the Health Care sector? During a business
cycle, two primary economic measures change: employment and output. Ignoring subscripts, Equations 4
and 5 show how the Compensation-Productivity Difference would change with shocks to employment and
output, respectively.
∂D
C
1 
= 2 αY −
∂L
L
P
∂D
α
=−
∂Y
L

(4)
(5)

Intuitively, during a business cycle, both output and employment begin to fall. By interpreting the signs of
Equations 4 and 5, we can predict what would happen to the Compensation-Productivity Difference during
a recession. If employment (L), worker importance in production (α), real output (Y ), compensation (C),
and the price level (P ) are all positive, then Equation 5 has an unambiguously negative sign while the
sign of Equation 4 will depend on relative values. In Equation 4, there are conflicting effects from higher
employment. As the number of workers rises, otherwise equal compensation will be spread over a greater
number and so workers will be worse off ( C
P ). This will be offset by the fact that more workers generate a
portion of output which would add to the stock of goods and services workers can buy (αY ). If the output
generation effect is larger than the real compensation effect, then workers will be better off as employment
rises. Conversely, decreases to employment that come from business cycles will mean workers are worse off
if the real compensation effect is larger than the output generation effect.
Therefore, there are two ways to think about why the Compensation-Productivity Difference is likely
to be higher in recessions and fall as the economy gets stronger. First, from Equation 5, as output falls,
we should expect upward pressure on the Compensation-Productivity Difference. This would stem from
otherwise equal compensation levels going to workers that do not appear to contribute as much to output.
Second, worker compensation is likely sticky in the short run. Therefore we see from Equation 4 that
employment changes will impact the Compensation-Productivity Difference in a manner depending on the
relative size of real compensation and worker contribution to output.

C
P

is likely to remain static while αY

will fall faster, implying that the measure will become more positive through employment declines.
The same key patterns from Health Care and Social Assistance are common to most of the sectors
analyzed. Specifically, 1) The Midwest and South is more likely to be overpaid relative to productivity while
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Figure 4: Compensation-Productivity Difference by Year–Accommodation and Food Services

Source: Data from the Bureau of Economic Analysis. Calculated using the Compensation Share.

the average worker tends to be underpaid in coastal areas; and 2) Since 2008, the Compensation-Productivity
Difference for each state has grown increasingly negative. This is not to say that each sector observes an
identical Compensation-Productivity Difference regionally and temporally; there are indeed many differences
across sectors that must be addressed.
One of the primary differences in the results across sectors is a result of the absolute value of the
Compensation-Productivity Difference. Some sectors, such as Retail and Accommodation tend to have
Compensation-Productivity Differences that hover at or near zero. This would indicate that average workers
are paid an amount approximately equal to their productive contributions. While the scales are different
by sector to accommodate outliers, Figures 4 and 5 display similar maps for Accommodation and Food
Services, as well as Retail Trade. Why would it make sense for these sectors to have a relatively low absolute
value of the Compensation-Productivity Difference even if there is still state-to-state variation? Based on
Table 2, both of these sectors are the lowest paying in the sample. Furthermore, Accommodation and
Retail jobs tend to require less education, skills, and training. Previous studies have noted that more elastic
labor markets tend to minimize the difference between pay and productivity, because workers and firms can
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Figure 5: Compensation-Productivity Difference by Year–Retail Trade

Source: Data from the Bureau of Economic Analysis. Calculated using the Compensation Share.

respond quickly to changing market conditions. As a result, if the Compensation-Productivity Difference
were to vary significantly away from zero, we would expect an influx or outflux of workers in that sector.10
For example, if the average Retail worker is paid an amount far in excess of productivity in Oklahoma, then
those who wish to work in Retail jobs will have a greater incentive to move to Oklahoma. Furthermore, some
non-Retail Oklahoman workers will have an incentive to switch sectors if they wish to stay in Oklahoma.
Regardless of which effect is the driving force, this worker transition should increase both employment and
output in Retail in Oklahoma (and fall in the states/sectors workers leave). As seen in Equations 4 and
5, this change will directly impact the Compensation-Productivity Difference for Retail in Oklahoma and,
in particular, resulting output increases would exert downward pressure on the measure. Through such
an adjustment process, the Compensation-Productivity Difference is unlikely to deviate much from zero in
sectors characterized by relatively low barriers to employment entry that allow workers to pursue better
employment opportunities in their sector if they choose to move.
This adjustment is less likely in sectors with less labor mobility, since workers are more specialized. In
10 This

will be a key part of the story in the next section of robustness checks for the Compensation-Productivity Difference.
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such cases, it is more likely that the Compensation-Productivity Difference does not or cannot adjust quickly
towards zero. Manufacturing is a clear example of this phenomenon, as workers are more specialized and
therefore less likely to either switch sectors (particularly to lower wage sectors such as Accommodation or
Retail). They are also less likely to switch regions, because open jobs in another state would require the
exact same skill set. Figure 6 shows the Compensation-Productivity Difference for the Manufacturing sector
for each year between 2011 and 2014. As expected, a larger scale is necessary to display the CompensationProductivity Difference as values tend to be more negative or more positive than their counterparts in
other sectors. Furthermore, the state of Louisiana demonstrates the impact that output changes can have
on the measure. The Compensation-Productivity Difference is more than $10,000 in 2012, indicating the
average worker was paid approximately $10,000 more in compensation than productivity would suggest
and the state itself experienced an increase in the Compensation-Productivity Difference from 2011. The
explanation? 2012 coincides with Hurricane Isaac, which caused significant flooding and damage in Louisiana.
Accordingly, Louisiana Manufacturing output fell almost 11.3% between the second and fourth quarters
of 2012 (BEA, 2018b). As output fell, but compensation remained relatively sticky, the CompensationProductivity Difference for those workers became more positive. Of course, Hurricane Isaac and its resulting
damage was a tragedy. It seems odd, then, that the Compensation-Productivity Difference would suggest
workers were better off through increased pay relative to productivity. While this is true, strictly speaking
of workers themselves, those still employed saw relatively sticky wages and did not have to produce as much
at work, so undoubtedly their labor market outcomes did improve. The increase in the CompensationProductivity Difference captures this fact.
Relating the Manufacturing results to those of Health Care, Accommodation, and Retail above, the
two primary trends hold, despite the significantly higher absolute values of the Compensation-Productivity
Difference. Namely, coastal areas of the country remain underpaid while the Midwest and South tend to
be overpaid, and all states seem to become more underpaid closer to 2016. While the trends remain the
same, there are some key differences that stress the value of disaggregation to the story. Compared to
Figure 3 and Health Care, there are fewer overpaid regions of the country in Manufacturing. Therefore,
while the patterns between sectors tend to be the same, it would be fallacious to say that sectors can be
ignored–reinforcing the larger body of work describing how important disaggregation can be when discussing
macroeconomic outcomes (e.g. Zuleta and Young, 2007). While certainly important, the remaining two
sectors, Administrative Services and Professional Services, exhibit many of the same behaviors and trends
with only subtle differences. As a result, the maps of these sectors can be found in the Appendix on page
32.
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Figure 6: Compensation-Productivity Difference by Year–Manufacturing

Source: Data from the Bureau of Economic Analysis. Calculated using the Compensation Share. Differing years
shown from other maps to highlight the impact of Hurricane Isaac

4

Robustness Checks

As with any new measure, it is important to ensure that it captures what it intends. This paper set out to
answer the question of whether workers are over- or underpaid in the United States and the results reveal
that the answer depends on the sector, state, and year analyzed. The overarching conclusion, regardless of
sector, is that the average worker is underpaid in coastal states and overpaid in states near the center of the
country. If the Compensation-Productivity Difference is to be valuable, then it should also be intuitively
correlated with other economic outcomes within a given state. Through these robustness checks, this section
will address any questions that may exist regarding the validity of this measure and the results it implies.
To this end, I posit three testable hypotheses regarding the Compensation-Productivity Difference:
1. Controlling for the percentage of workers employed in a given sector and other fixed effects, higher
Compensation-Productivity Differences should be associated with higher economic confidence within
the state.
2. Controlling for the percentage of workers employed in a given sector and other fixed effects, higher
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Compensation-Productivity Differences should be associated with lower rates of entrepreneurship in a
given state.
3. Controlling for fixed effects, higher Compensation-Productivity Differences should be associated with
higher net migration rates for workers of that sector.
The remaining subsections lay out the theoretical framework that forms the basis for these predictions and
then tests each hypothesis to validate the Compensation-Productivity Difference.

4.1

Hypothesis 1: The Compensation-Productivity Difference should be positively correlated with Economic Confidence

The economic confidence measure comes from the Gallup Dailies poll for each state from 2008 to 2016
(Gallup, 2019). Survey respondents are asked two questions aimed at ascertaining their level of confidence
in the present and future state of the economy. The first question asks how confident an individual is in
the current state of the economy and the second asks whether the individual feels the economy is getting
better or worse. Individual responses are then amalgamated into a single index for each state that reflects
overall confidence. Higher values of this measure indicate a more positive feeling about the direction of the
economy.
With a better understanding of the measure itself, the next question is how it may be related to the
Compensation-Productivity Difference. If a worker feels better about their job, it we could see greater
confidence in the economy, controlling for other economic conditions. This would then be reflected in
a positive relationship between the Compensation-Productivity Difference and economic confidence. To
ensure the relationship exists, I control for other factors that may play a role in overall perceptions of a state
economy such as state-level unemployment rates and a measure of inequality. In general form, the model
could be expressed as:

Conf idencejt = f (Dijt , Eijt , Dijt ∗ Eijt , Gjt , Ujt , αj , δt )

(6)

where Dijt is the Compensation-Productivity Difference in sector i, state j, and year t; Eijt is the proportion
of sector i’s employment relative to the overall employment level of the economy; Dijt ∗ Eijt is an interaction
term; Gjt is the Gini Index for the state; Ujt is the average state-level unemployment rate; and αj and
δt represent state and year fixed effects, respectively. With this specification, we would expect there to
be a positive relationship between this measure and the Compensation-Productivity Difference given that
workers who feel better about their pay relative to their productivity will view the state of the economy
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more positively.
Because the economic confidence variable does not include anything regarding the sector or employment
status of the individuals sampled, I control for the proportion of those employed in each sector as well as an
interaction term between employment proportion and the Compensation-Productivity Difference. The logic
behind controlling for sector employment relative to total employment is that as a this proportion grows in a
state, the value of compensation relative to productivity becomes more salient for workers and non-workers
alike. Without controlling for sector size, the models may exhibit the same issues with aggregation discussed
in previous sections. The logic behind interacting sectoral employment proportion with the CompensationProductivity Difference is that within a given state, there is likely endogeneity between employment and
the Compensation-Productivity Difference. The potential for this effect also necessitates a control variable
because increases in the proportion of workers for a sector will undoubtedly affect the measure, though the
impact may be bidirectional. One example of how this co-determination may exist would be if a group of new
workers joins the Manufacturing sector. This would increase employment and output (both of which would
generate conflicting effects on the Compensation-Productivity Difference), while also driving compensation
lower for the marginal worker (which would decrease the Compensation-Productivity Difference). If the net
effect on the Compensation-Productivity Difference were positive, more workers would attempt to enter the
industry and the cycle would repeat. Similarly, if the net effect was negative, workers may attempt to leave
the industry or region and so these co-determining effects cannot be ignored.
The Gini Index and unemployment rate measures also aim to capture some observable state-level labor
market characteristics that would definitively affect perceptions of labor market outcomes and confidence.
Regardless of whether income inequality or the unemployment rate rises, both should ultimately decrease
the amount of confidence observed in a state. Increasing inequality may initially have positive effects on
perceptions through the argument that greater inequality inspires workers to perform at a higher level and
therefore feel better about their prospects for income mobility. As inequality grows, however, this positive
feeling is likely to wear off as more workers become relatively impoverished. To fully account for this potential,
a squared term is used for the Gini Index to capture any nonlinearities in the relationship.
Before turning to the regression results, the dataset contains two state variables (geography and sector)
as well as a temporal variable (year). I divide it the dataset into six separate datasets–one for each sector–so
that panel regressions can be employed. Table 4 shows these results, relating the Compensation-Productivity
Difference to this measure of economic confidence. All tests indicate that fixed effects models should be used
rather than pooled OLS or random effects models.
The results from Table 4 are promising as motivation for the Compensation-Productivity Difference.
The sign on the unemployment rate is unambiguously negative and significant for each sector’s regression, as
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Table 4: Fixed Effect Panel Regression Results: 2008-2017
Dependent variable: Economic Confidence
Sector
CompensationProductivity
Emp. Proportion
Gini
Squared-Gini
Unemployment Rate
Interaction Term
State Fixed Effects
Year Fixed Effects
Observations
R2
F Statistic

Accommodation

Administrative

Health Care

Manufacturing

Prof. Services

Retail

7.629∗∗∗
(1.730)
−226.556
(201.244)
−1,774.640∗
(1,067.825)
2,637.607∗∗
(1,198.428)
−2.036∗∗∗
(0.313)
Yes
Yes
Yes

−1.252
(1.206)
41.297
(127.064)
−594.293
(1,020.771)
1,297.432
(1,146.368)
−1.947∗∗∗
(0.312)
Yes
Yes
Yes

3.695∗∗∗
(0.894)
131.426
(97.690)
−657.029
(1,030.291)
1,256.764
(1,163.462)
−2.171∗∗∗
(0.310)
Yes
Yes
Yes

−0.470∗∗∗
(0.180)
−205.246∗
(107.744)
−773.499
(1,092.026)
1,490.696
(1,227.518)
−2.311∗∗∗
(0.336)
Yes
Yes
Yes

1.356∗∗
(0.623)
303.814∗
(178.445)
429.599
(983.390)
118.342
(1,103.740)
−2.063∗∗∗
(0.291)
Yes
Yes
Yes

−13.451∗∗∗
(2.473)
−505.472∗∗∗
(177.456)
972.476
(1,073.915)
−312.829
(1,198.494)
−1.777∗∗∗
(0.305)
Yes
Yes
Yes

450
0.266
23.289∗∗∗

450
0.279
24.925∗∗∗

450
0.269
23.697∗∗∗

450
0.243
20.597∗∗∗

450
0.345
33.935∗∗∗

450
0.307
28.530∗∗∗

Significance Levels denoted:

∗

p<0.1;

∗∗

p<0.05;

∗∗∗

p<0.01; Estimated using Compensation Shares.

would be expected. Inequality seems largely irrelevant statistically, although five of the six sectors display a
statistically significant relationship between the Compensation-Productivity Difference and state-level economic confidence. For Health Care, the largest sector by employment in the United States, a $1,000 increase
in compensation relative to productivity for the average worker is associated with a ceteris paribus increase
in the Gallup Economic Confidence indicator of 3.695 points and is significant at the 99.9% level. A stronger
economic result exists for Accommodation and Food Services, though the relatively smaller compensation
rates make such an increase unlikely in practice.
Despite three sectors displaying the expected behavior, two of the five sectors do not exhibit the predicted positive relationship. Curiously, a higher Compensation-Productivity Difference of $1,000 in Retail is
associated with a 13.451 point decline in economic confidence. At first glance, one reason may be that rising
compensation for the top earners in a sector would increase inequality and therefore decrease confidence in
the economy. This cannot be the case given the specification, though, as inequality is controlled for at the
state-level. As a result, the relationship between retail compensation and productivity rates may differ from
those in other sectors and it may be the case that the measure underperforms in this particular sector.

4.2

Hypothesis 2: The Compensation-Productivity Difference should be negatively correlated with Entrepreneurship Rates

Workers are constantly evaluating their present employment status relative to their next best option. Those
who continuously feel underpaid may ultimately decide that it would be best for them to start their own
businesses. There are many possible ways to measure entrepreneurship at the state-level and each comes with
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a potential tradeoff. To minimize the tradeoffs associated with the choice of data, I employ the Kauffman
Indicator of Entrepreneurship, which uses data from the Bureau of Economic Analysis, Bureau of Labor
Statistics, and the Current Population Survey to estimate an all-encompassing measure of entrepreneurship
(Kauffman, 2019). As this index rises, a state would experience an increasing trend towards entrepreneurship.
It can therefore be expected that if workers become increasingly overpaid, the rate of entrepreneurship should
fall, because the opportunity cost of leaving a job to begin a risky startup increases. In general form, the
model could then be expressed as:

Entrepeneurshipjt = f (Dij(t−1) , Eij(t−1) , Dij(t−1) ∗ Eij(t−1) , Uj(t−1) , αj , δt )

(7)

where Dij(t−1) is the Compensation-Productivity Difference in sector i, state j, and year (t−1); Eij(t−1) is the
proportion of sector i’s employment relative to the overall employment level of the economy; Dij(t−1) ∗Eij(t−1)
is in interaction term; Uj(t−1) is the average state-level unemployment rate; and αj and δt represent state
and year fixed effects, respectively. Inequality is unlikely to impact the rate of entrepreneurship and so it
is removed from the model. The explanatory variables are lagged to capture the notion that the decision
and ability to start a business is not contemporaneous. A worker who decides to open a business today
will not be able to do so immediately and so the previous period’s labor market outcomes drive present
entrepreneurship rates.
Table 5 displays the results for fixed effect panel regressions for each sector’s version of Equation 7. The
most immediately evident result the Compensation-Productivity Difference is insignificant for each sector.
Four of the sectors have the predicted negative sign, but there does not appear to be a strong relationship
between the measure and entrepreneurship. At first, this may seem to suggest a flaw in the measure. In
reality, though, this insignificance tells a compelling story. This implies that over- or underpayment is
not enough to meaningfully affect the decision to start a business in a given state. This lends support to
the notion of entrepreneurship as more than an economic phenomenon, as there are social, personal, and
environmental factors that play a role in the choice. Monetary status alone cannot predict entrepreneurship.

The second result of note is that unemployment is the only significant variable in each specification. The
coefficients are statistically negative, indicating that an increase in unemployment rates decreases the rate of
entrepreneurship. This is a fascinating result because it implies that entrepreneurs are more likely to engage
in startup activity from the safe position of employment. In such a world, the unemployed seek employment
and income before seeking to engage in the financial risk of starting something anew.
Overall, Table 5 does not lend the strongest support for the Compensation-Productivity Difference mea-
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Table 5: Fixed Effect Panel Regression Results: 2008-2017
Dependent variable: Entrepreneurship Rates
Sector
CompensationProductivity
Emp. Proportion
Unemployment Rate
Interaction Term
State Fixed Effects
Year Fixed Effects
Observations
R2
F Statistic

Accommodation

Administrative

Health Care

Manufacturing

Prof. Services

Retail

−158.003
(256.309)
−13.066
(28.634)
−0.138∗∗∗
(0.046)
Yes
Yes
Yes

93.465
(183.483)
−33.234∗
(19.361)
−0.145∗∗∗
(0.047)
Yes
Yes
Yes

−88.367
(126.752)
13.923
(14.356)
−0.132∗∗∗
(0.045)
Yes
Yes
Yes

−19.935
(25.617)
20.448
(15.024)
−0.128∗∗∗
(0.047)
Yes
Yes
Yes

95.704
(99.172)
8.709
(28.532)
−0.128∗∗∗
(0.046)
Yes
Yes
Yes

−301.239
(351.548)
36.739
(27.632)
−0.144∗∗∗
(0.047)
Yes
Yes
Yes

450
0.030
2.996∗∗

450
0.028
2.777∗∗

450
0.026
2.594∗∗

450
0.034
3.411∗∗∗

450
0.025
2.486∗∗

450
0.027
2.673∗∗

Significance Levels denoted:

∗

p<0.1;

∗∗

p<0.05;

∗∗∗

p<0.01; Estimated using Compensation Shares.

sure, but it does yield interesting results that, while not the purpose of the present work, could be further
investigated. Prior to discussing the third robustness measure, it is also worth noting that each of these
specifications has exceptionally poor explanatory power for entrepreneurship rates. Because of this, it is
more likely the case that the Compensation-Productivity Difference and included variables should not be
tied with entrepreneurship rather than an indictment of the measure itself.

4.3

Hypothesis 3: The Compensation-Productivity Difference should be positively correlated with Net Migration Rates

Finally, it should be the case that if workers are overpaid, they should want to remain in a given area;
if they are underpaid, they should want to migrate somewhere else. Consider a Manufacturing worker in
California. The average worker receives approximately $15,000 less in compensation than their productive
contributions would imply and so they may seek to move to a state where their remuneration is higher relative
to productivity, such as Louisiana or Texas. For this reason, we can expect the Compensation-Productivity
Difference to have a positive relationship with net migration rates. To test this hypothesis, the following
general form expression is estimated:

N et M igrationjt = f (Dij(t−1) , Eij(t−1) , Dij(t−1) ∗ Eij(t−1) , Uj(t−1) , Tj(t−1) , αj , δt )

(8)

where Dij(t−1) is the Compensation-Productivity Difference in sector i, state j, and year (t−1); Eij(t−1) is the
proportion of sector i’s employment relative to the overall employment level of the economy; Dij(t−1) ∗Eij(t−1)
is in interaction term; Uj(t−1) is the average state-level unemployment rate; and αj and δt represent state
and year fixed effects, respectively. The only new addition to this equation relative to the specification in
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Table 6: Fixed Effect Panel Regression Results: 2008-2015
Dependent variable: Net Migration (people per 100,000)
Sector
CompensationProductivity
Emp. Proportion
Unemployment Rate
Per Capita
Taxes
Observations
R2
F Statistic
Interaction Term
State Fixed Effects
Year Fixed Effects
Observations
R2
F Statistic

Accommodation

Administrative

Health Care

Manufacturing

Prof. Services

Retail

−17.804∗
(9.749)
1,463.036
(1,106.454)
−7,469.322∗∗∗
(1,481.599)
−2.457
(1.799)

13.811∗∗
(6.236)
−1,549.492∗∗
(744.549)
−6,402.309∗∗∗
(1,543.356)
−2.542
(1.741)

−9.884∗∗
(4.377)
−559.884
(480.357)
−7,169.845∗∗∗
(1,463.339)
−2.692
(1.808)

−1.584
(1.007)
89.745
(563.097)
−6,995.095∗∗∗
(1,516.511)
−2.703
(1.810)

0.198
(3.669)
781.237
(946.461)
−6,950.045∗∗∗
(1,484.936)
−2.994∗
(1.805)

32.126∗∗
(14.377)
2,708.352∗∗∗
(950.374)
−7,964.948∗∗∗
(1,425.856)
−1.087
(1.802)

300
0.118
6.434∗∗∗

300
0.147
8.300∗∗∗

300
0.128
7.030∗∗∗

300
0.107
5.745∗∗∗

300
0.102
5.448∗∗∗

300
0.165
9.476∗∗∗

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

450
0.030
2.996∗∗

450
0.028
2.777∗∗

450
0.026
2.594∗∗

450
0.034
3.411∗∗∗

450
0.025
2.486∗∗

450
0.027
2.673∗∗

Significance Levels denoted:

∗

p<0.1;

∗∗

p<0.05;

∗∗∗

p<0.01; Estimated using Compensation Shares.

Equation 7 is the incorporation of state taxes per capita, T . This explanatory variable is included as a proxy
for government policy with higher taxes per capita expected to reduce net migration into state, j. Taxes per
capita data are collected from the Tax Policy Center and represent the per capita tax collections for both
state and local taxes of all types (Tax Policy Center, 2019).
Unemployment should be similarly affect net migration inversely while the Compensation-Productivity
Difference should have a positive relationship to capture workers attempting to switch labor markets to better
their outcomes.11 Like the other models, tests suggest the presence of fixed effects and so Table 6 displays
the six specifications for each sector, employing panel fixed effects regressions. The explanatory variables are
again lagged to capture the fact that location decisions and current outcomes will not be contemporaneous.
It should also be noted that the table only shows the results for 2008 to 2015 as that is the most recent year
state tax collections were updated on the Tax Policy Center website.
A significant relationship appears between the Compensation-Productivity Difference and net migration
into a state. For more interpretable coefficients, Table 6 does not scale the Compensation-Productivity
Difference and therefore a $1 increase in the measure for the average Administrative and Support Services
worker is associated with an increase of net migration by approximately 14 people per 100,000. This is
significant at the 1% level for both the Administrative and Retail sectors. There does not appear to be as
strong a relationship in Manufacturing and Professional Services. Oddly, higher values for the CompensationProductivity Difference in Accommodation and Food Services as well as Health Care and Social Assistance.
11 Since this is a migration equation, some may also question whether there are certain amenities that should be captured
as well. I have assumed that the state and year fixed-effects adequately capture the non-monetary amenities associated with
living in a given region.
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Initially, I thought this could be due to the notion of inequality discussed earlier–wherein higher inequality
in a sector may actually be driving the Compensation-Productivity Difference higher. Were this the case, it
would certainly act as a drag on net migration rates into a state as people would likely seek an otherwise
equal area with greater equality. Separately, I included inequality measures in each of these specifications
and none of the results meaningfully changed. Put plainly, inequality measures cannot explain this unique
and unexpected sign. Aside from this oddity, the signs on the coefficients for the unemployment rate and per
capita tax collections variables make sense as both would decrease the likelihood that an individual would
relocate to or from that specific area.

5

Concluding Remarks

This paper develops a unique way to address whether the average worker in the United States is under- or
overpaid. The measure, named the Compensation-Productivity Difference serves as an indicator of labor
market outcomes for workers in different sectors and states across the US. Even accounting for regional price
differences, there are distinct patterns in the Compensation-Productivity Difference that emerge. Results
indicate that the average worker in the United States tends to be slightly overpaid over the years 2008 to
2017. Furthermore, while the results can be sensitive to assumptions made about labor’s importance in
production, the relative stability of labor (Compensation) shares removes some doubt about the measure’s
specification. This counters the prevailing narrative of many recent news articles, research publications, and
popular sentiment in discussions about the state of the American worker. This is not to say, however, that
this aggregated view of the economy should be the only way to analyze labor market outcomes in the United
States. Indeed, the results intimate regional, sectoral, and temporal effects that impact this relationship–
none of which can be ignored. In particular, regional effects are often left out of comparisons between worker
remuneration and productivity and this paper shows that much of the variation in the relationship between
the two exists across geographic boundaries. The primary conclusions of the analysis are that: 1) Workers
have generally become more underpaid relative to productivity since 2008; 2) This effect differs in magnitude,
but the pattern holds for each sector; and 3) Geographic patterns suggest that workers in coastal states tend
to be paid less than productivity estimates while workers in the South and Midwest tend to be overpaid.
Overall, there is mixed evidence of the efficacy of the Compensation-Productivity Difference in the
chosen robustness checks. Regardless of the check, each sector does not universally refute or support the
hypotheses. In reflection, the true difficulty in this analysis is the lack of available data by sector and this is
likely generating some of the odd results. While I attempt to circumlocute this by controlling for sector size
within a state, it may not be enough to link these sector-specific Compensation-Productivity Differences to
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aggregated state outcomes. The incorporation of more data will be needed to fully elucidate whether or not
the Compensation-Productivity Difference itself is a worthy measure. While the robustness checks met with
mixed results, the overarching story of the Compensation-Productivity Difference did not. Its real current
value lies in its ability to present the dangers of over-aggregation when looking at labor market outcomes
for workers in the United States.
This paper presents a unique first-step in the direction of truly answering the question of whether workers
in the United States are over- or underpaid. It will always be a difficult question to answer, but the prospect
of these results spur a renewed attempt to directly answer the question, rather than indirectly analyzing
it. At the very least, the results suggest that the prevailing narrative that workers are underpaid is grossly
overstated. Future work in this vein can incorporate other specifications for the Compensation-Productivity
Difference, look at smaller sectors and regional units, and utilize more sector-specific data to better ascertain
the true nature of the measure itself. Such continued work will provide important clarity into the labor market
outcomes faced by the average American worker.
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6

Appendix

Figure 7: Compensation-Productivity Difference by Year–Administrative and Support Services (Top) and
Professional, Scientific, and Technical Services (bottom)

Source: Data from the Bureau of Economic Analysis. Calculated using the Compensation Share.
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