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Abstract
This paper builds on a technique developed to analyze the relationship between average compensation and productivity across sectors in the United States. Previous work indicates significant
regional heterogeneity in this relationship that price differentials cannot entirely explain (Blake,
2019). Through the lens of a labor supply and demand framework, I predict the effects policy
is likely to have on this relationship. Using a panel dataset for the six largest U.S. sectors by
employment, I estimate the effect of various state policies on the difference between average
compensation and productivity rates during the years 2008-2017. There are two primary conclusions from this work. First, policies impact average compensation and productivity rates
differently, thus highlighting the tradeoffs that state policymakers should consider before implementing a policy change. Secondly, marginal tax rate changes have a varied effect on industrial
compensation relative to productivity while benefit changes tend to more uniformly affect this
relationship. Understanding these nuances contributes meaningfully to the information required
for policymakers to affect change in labor market outcomes as desired.

c 2019 Christopher D. Blake
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Introduction

The present investigation contributes to the labor productivity, wage determination, and regional
policy literature using a unique dataset of labor market outcomes and state-level characteristics.
The primary research goal is to clarify how local policies impact the relationship between compensation and productivity for the average worker across sectors and states. Through a better
understanding of policies’ effects on labor markets for the average worker, policymakers are better
equipped to understand the inherent tradeoffs associated with policy changes.
The economic research group Glassdoor found that nearly 39% of workers in the United States
do not believe their remuneration matches their contributions at work Glassdoor (2014). Through
more direct survey estimates, Glassdoor estimated that workers are underpaid by as much as $7,500
annually due to tight labor markets and a lack of salary negotiation opportunities (Glassdoor,
2017). Of course, there is a degree of selection bias from such survey data, however these studies
do capture the increasingly common statements in popular discourse of stagnating wages (with
exceptions in recent months) and worsening labor market outcomes for workers (Kline, 2018).1 In
an attempt to better assess labor market outcomes, I develop a unique measure that estimates
mean real compensation rates relative to average labor productivity for six sectors in the United
States (Blake, 2019). In particular, the measure provides a straightforward and intuitive way to
understand employment outcomes at various levels of regional units. The results of that paper
suggest the average worker is more likely to be underpaid in coastal states and overpaid in the
Midwest and Southern regions, even accounting for local prices, and regardless of sector.
It is likely that this finding stems from a combination of regional heterogeneity in labor market
characteristics and labor-related policies. As a result, I use a modified supply and demand model
of labor markets to intuit how the relationship between average compensation and productivity
rates might be determined. This same model is also predictive of how policy shocks may impact
this relationship. From the perspective of consumers and firms, the bundle of policies in an area
reflect a set of amenities that impact the location decisions of both economic entities. The effect
of such policy shocks could then alter the labor supply or demand within a region and change the
relationship between compensation and productivity.
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Despite the visual patterns in the difference between compensation and productivity, Moran
tests indicate that there is minimal evidence of spatial autocorrelation. Fixed effects regressions
are then employed for the six largest sectors in the United States to show how state policies such
as unemployment insurance, tax rates, and the proportion of the population on food assistance
programs significantly impact the relationship between pay and productivity. This lends meaningful, policy-based support to the amenity literature. Furthermore, these results differ greatly by
sector–highlighting policy-related opportunity costs.
Section 2 briefly summarizes the conclusions of previous work that motivate this analysis while
Section 3 discusses some of the relevant literature about the relationship between pay and productivity. Estimates of the difference between compensation and productivity are then displayed at
the national and state levels. In Section 4, I develop a labor market supply and demand framework
as a lens through which the results of Section 2 become more tractable. The literature on amenities
and imperfectly competitive labor markets is outlined as these branches of thought shed light on
the compensation-productivity divergence in Section 5. Section 5 discusses the variables used in
the fixed effects regressions and their relationship to the literature. The results of these regressions,
using the difference between compensation and productivity as the dependent variable, are then
displayed and addressed. Section 6 concludes with some overall themes of the paper and remarks
on potential research extensions.

2

Summary of Compensation-Productivity Difference Results

Since this paper builds on my work in Blake (2019), it is worth briefly summarizing the results
found before delving into the relevant literature. That paper looks at the six largest sectors (by
employment) to better understand the relationship between compensation and productivity rates
regionally in the United States. Table 1 displays these sectors and their corresponding employment
levels in 2017. Together, these industries accounted for approximately 48.5% of total employment
in the United States.
To better understand labor market outcomes, I develop a Compensation-Productivity Difference
variable, denoted Dijt , as the divergence between compensation and labor productivity for the
average worker. With i indexing sector, j indexing region, and t indexing year, Dijt is expressed
3

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

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

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

(1)

The sign of this variable indicates, for an average worker, whether compensation exceeds their
contribution to the firm (Dijt > 0), or vice versa. Because regional consumer prices are accounted
for in the average real compensation portion of the the measure, I consider Dijt to be an indicator
for worker well-being resulting from labor market outcomes. A brief summary of the derivation of
Dijt is included in Appendix A.2
All the data needed to estimate this measure comes from the Bureau of Economic Analysis
(BEA) or Bureau of Labor Statistics (BLS) data for each North American Industry Classification
System (NAICS) sector (BEA, 2019a,b,c,d; BLS, 2019a). I use compensation, output, employment,
and regional price data from the BEA while the BLS supplies the Consumer Price Index used in
tandem with regional price data to scale compensation rates.
Table 2 displays the estimates of the Compensation-Productivity Difference averaged over time
at the national-level, as well as the variable’s components. Mean real compensation represents
compensation per worker adjusted by state prices for each sector; mean labor productivity uses
the compensation share of output to scale average sectoral products.

The magnitude of the

Compensation-Productivity Difference is notably small, indicating a tight link between compensation and productivity rates. Furthermore, four of the six sectors appear to pay workers in excess
of their average contributions. While this may be the first evident result, using the standard error
of Dijt for each sector to generate a confidence interval suggests that compensation rates for each
of the six sectors do not statistically differ from productivity estimates at any meaningful level of
2
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Table 2: Summary Statistics of Compensation-Productivity Difference, Mean National Values:
2008-2017
Mean Real
Compensation

Compensation
Share

Mean Labor
Productivity

Mean
Dijt

Std. Error
Dijt

Dijt as a % of
Compensation

All Sectors

$48,305

0.53

$47,902

$404

$91

0.84%

Accommodation
Administrative
Health Care

$22,500
$31,511
$48,785

0.63
0.72
0.81

$21,935
$30,614
$48,645

$565
$897
$140

$370
$224
$190

2.51%
2.85%
0.29%

Manufacturing
Professional
Retail

$73,000
$63,609
$28,700

0.48
0.66
0.57

$73,704
$63,097
$28,949

-$704
$512
-$249

$423
$271
$132

0.96%
0.81%
0.87%

Sector

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.

significance. The results of Table 2 seem to counter the prevailing narrative perpetuated in popular
discourse that workers are underpaid, particularly at the aggregated level. Of course, the table
also demonstrates the potential error inherent to such statements as workers in Manufacturing and
Retail observe a Compensation-Productivity Difference less than zero.
Perhaps the most interesting result of Table 2 is that there is no pattern to the sectors with the
sign or magnitude of Dijt in different sectors. Retail and Accommodation, for example, are both
relatively low compensation sectors and yet they exhibit Compensation-Productivity Differences
that are negative and positive, respectively. Additionally, the Compensation-Productivity Difference as a percentage of compensation rates, an attempt to make magnitudes more comparable
across sectors, is not different even if the sector would be considered to have low, medium, or high
rates of compensation. This suggests that the average worker in lower compensation sectors may
not be relatively better or worse off than their counterpart in a higher compensation sector.
While important, Table 2 only provides a piece of the puzzle because 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 results in misleading conclusions. Similar outliers exist for various states in
5

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

Negative
9
7
9

Zero
5
9
12

Positive
36
34
29

11
9
9

17
13
17

22
28
24

each sector. In Manufacturing, as one sample sector, the outliers for average compensation come
from Massachusetts, Louisiana, and Connecticut. It is then clear that disaggregation is imperative
to the narrative of worker remuneration relative to productivity.
When the economy is broken up into different regions and sectors, the distinct variation in the
Compensation-Productivity Difference becomes more evident. Table 3 displays the number of states
wherein Dijt is negative, zero, or positive with 95% confidence. Many states still appear to have
compensation rates in excess of productivity rates, but there is heterogeneity among the sectors.
For example, Accommodation and Food Services and Administrative Services largely support the
positive results of Table 2. On the other hand, the Manufacturing and Retail sectors exhibit more
variation in the statistical value of the Compensation-Productivity Difference. The most important
conclusion of Table 3 is that sectors and geography cannot be ignored in any subsequent analysis.
This leads to the incorporation of time, sector, and region as integral features of the analysis.
Figure 1 shows the Compensation-Productivity Difference for each state by year, first analyzing
aggregated sectors. There are two key conclusions from this map. First, Figure 1 proves how
misleading the results of Table 3 could be, if taken in isolation. Namely, while many states may
statistically overpay workers, there are distinct spatial patterns in the Compensation-Productivity
Difference across states. Even accounting for price differences at the state-level, workers in the
Midwest and South tend to have average compensation rates in excess of productivity while coastal
states in the West and Northeast exhibit the opposite pattern. Western and Northeastern states
far more populous than the Midwest and South and, as a result, their results are what brings the
Compensation-Productivity Difference to a value near zero in Table 3.
Secondly, the majority of states appeared to overpay workers in 2008, the height of the Finan6

Figure 1: Compensation-Productivity Difference Map–Aggregated Sectors

Sources: BEA and BLS

cial Crisis. Through time, however, states appeared to increasingly underpay workers relative to
productivity which results in far more negative values for Dijt by 2017-- a result which is widely
supported in the literature. For example, Fleck et. al (2011), Mishel and Shierholz (2011), Mishel
(2012a), Mishel (2012b), and Glassdoor (2014) argue that workers are experiencing worsening labor
market outcomes as wage growth has fallen short of productivity growth. More specifically, Mishel
and Shierholz (2011) estimate that U.S. productivity has grown 62.5% since 1980, while real wages
have only grown 12%. Mishel (2012a) and Mishel (2012b) posit that the primary reason for this
result is some combination of increased wage inequality and declining labor shares. This is critical
for the present analysis as a form of labor shares are used to scale average productivity to labor
productivity. All else equal, a decline in labor shares would then reduce the estimate of labor
productivity and make Dijt more positive.
While there is evidence of a very slight decline in labor shares across all sectors, the same
cannot be said of labor shares in each sector. Appendix B discusses how compensation and wage
7

shares have remained relatively constant over the sample. For this reason, changing labor shares are
not sufficient to explain the observed pattern of increasingly negative Compensation-Productivity
Difference values in Figure 1. Indeed, changes to real compensation, labor productivity, or both
must be driving the results.
Furthermore, while the results vary in magnitude, the general pattern of the CompensationProductivity Difference does not, at the sectoral level. Figure 2 shows the Dijt results for the Health
Care and Social Assistance and Retail Trade sectors. Midwestern states still show compensation
rates in excess of productivity rates for the average worker while the opposite is true in coastal
states. The magnitude of the Compensation-Productivity Difference is generally closer to zero for
Retail Trade, which is not surprising given the relatively lower compensation rates in that sector.
While this differs from the aggregated result in the last column of Table 2, it would make sense
that the likelihood of the Compensation-Productivity Difference deviating significantly from zero
decreases for lower compensation and productivity sectors.
With a sense of how sector, region, and time may affect the Compensation-Productivity Difference, we are left with three conclusions. The results demonstrate that: 1) The average worker has
become more underpaid relative to productivity since 2008; 2) The magnitude of this change differs
by sector, yet the overarching pattern holds; and 3) Geographic patterns indicate that workers in
coastal states are more likely to be underpaid while those in the Midwest and South are more likely
to be overpaid.3 Similar maps for the remaining four sectors are displayed in Appendix C.

3

Literature

Relevant

to

Understanding

the

Observed

Compensation-Productivity Difference
The question becomes how to better interpret and understand the relationship between compensation and productivity seen in Section 2. In this section, I introduce literature that may help
describe these outcomes and then subsequently introduce a methodological framework that can
incorporate this literature. The literature most relevant includes theories of business cycle labor
market frictions, imperfect labor market competition, and location-specific amenities.
3
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Figure 2: Compensation-Productivity Difference Map–Health Care and Social Assistance (top) and
Retail Trade (bottom)

Sources: BEA and BLS

9

3.1

Business Cycle Labor Market Frictions

As the Compensation-Productivity Difference takes a turn towards negative values in the wake of
the recession, the implication could be that the average worker continued to increase productivity
while their pay remained relatively stagnant. Otherwise, productivity may have remained constant
while real compensation rates fell. Evidence from this sample largely supports the notion that
while both compensation and productivity rates rose, productivity rose faster.4 Such a result is
supported in the theoretical and empirical evidence for sticky wages (Bewley, 1995, 1998; Christiano
et al., 2005; Le Bihan et al., 2012; Barattieri et al., 2014; Makridis and Gittleman, 2017) and
employment (Gertler and Trigari, 2009). It should be noted, of course, that there is an ongoing
debate surrounding the extent to which sticky wages exist and their resulting effect on labor market
outcomes. Of the most recent studies listed, Makridis and Gittleman (2017) show that whether
workers receive compensation that is fixed (i.e. salaries) versus performance based (i.e. wages as
a function of effort) plays a key role in whether nominal compensation behaves pro- or countercyclically.
Despite, these debates, Appendix D displays labor productivity that fluctuates more than compensation rates and so, at least at the present level of analysis, the notion of sticky wages seems
supported. Furthermore, the literature corroborates the relative overpayment of workers during the
recession prior to increasing underpayment in the years after. When workers maintain their jobs
at present sticky wage and salary levels, Bordo et al. (2000), Hall (2005) and Fan (2007) suggest
that workers will tend to look overpaid during recessions as compensation remains constant while
output levels fall. As output falls, so too should labor productivity, a result shown in five of the
six sectors in Figure 8 of Appendix D. In the subsequent years, employed workers respond to poor
labor market outcomes with increased effort and productivity that may ultimately not generate
wage and salary increases (Fan, 2007). Therefore, Figure 1 largely supports the previous literature
with respect to compensation and productivity comparisons with its conclusion that workers have
become increasingly underpaid through time.

4
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3.2

Imperfect Labor Market Competition

Robinson (1933) first theorized that under imperfect competition, firms may be able to exploit
workers. Since then, many economists have sought to explain how the characteristics of the labor
market may generate this divergence between productivity and pay. Models in this field focus
on the various ways that a market for labor may not be well-functioning. I restrict this section
to studies that are directly translatable to this empirical analysis, using the literature survey of
Manning (2011) as a guide.
In his survey, Manning argues that imperfect competition within labor markets can be viewed
through the lens of rent attainment–both an employer and employee acquire rents from continuing
an employment relationship. Jacobson et. al (1993) compare worker earnings before and after
a layoff and find that displaced workers across most industries suffer from substantial long-term
earning losses, even prior to their exit from the firm. This finding is mirrored in a study Schmieder
et. al (2010) perform on the German labor market. These two studies make a clear case for the costs
workers experience as a result of labor market turnover, but workers aren’t the only labor market
participants that suffer as a result of transitions in the labor market. Firms often have significant
expenditures related to hiring workers, including candidate search and training, which would result
in firms attempting to minimize turnover where possible (Oi, 1962). If the two major players in
the supply and demand for labor prefer to minimize turnover, this speaks to the existence of rents
that accrue to both employer and employee. These rents stem from status quo maintenance and
imply that the labor market itself is imperfectly competitive. For this paper, suppose that some
combination of idiosyncrasies and institutional effects generate imperfect competition in the labor
market–each of which will impact the elasticity of labor supply and demand.
In a general setting, Stigler (1961) argues that there are costs associated with collecting and
employing information for buyer or seller in a market. This idea forms the basis of search theoretic
models of the labor market, which focus on the relationship between offers workers receive, their
reservation wage, and the potential difficulty of job matching.5 Specifically, workers face innumerable potential employers and will never be able to inform themselves on the “prospective earnings
which would be obtained from every one of these potential employers at any given time, let alone
5
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keep this information up to date” (Stigler, 1962). As such, it may not be difficult to find a job;
rather, it is difficult to find a job that is a good match. The friction is that information about
matches is positively related to the expenditure of time and money invested in the job search, yet
workers will only collect information about potential job matches so long as the expected marginal
return of the search exceeds the marginal cost. Information asymmetries in the labor market incentivize lower worker turnover for both workers and firms which again supports the idea that labor
supply may not be fully responsive to changing labor market conditions.
Becker (2009) describes another potential labor market friction in the form of specific human
capital. Workers–through on-the-job training and experience–gain human capital-specific to their
present job. While this makes them more attractive job market candidates, this acquired human
capital does not perfectly apply to all forms of employment. As a result, each day on the job
workers garner rent that incentivizes continued employment with the same firm. Firms similarly
gain rent as each day workers with more experience become more valuable to that firm, even if the
skills are applicable to a wide array of jobs (Lazear, 2003). This specific human capital makes it
less likely workers will switch jobs and again impact labor supply between markets.
Frictions of a labor market may indirectly restrict labor supply of certain areas and industries,
but the institutions of a region (e.g. regulations, amenities) can also play a role in determining
labor supply and demand. As an example, unions exist with the explicit goal of increasing the
bargaining power of workers in order to drive up wages. While rates of union membership have
declined significantly in recent decades and currently hover around 20%, they may still have an effect
on labor market outcomes. Employers similarly collude in certain industries, professional sports
and nursing being classic examples in the United States. Union membership and the opportunity
to collude as employees for better bargaining position would increase the attractiveness of a given
industry to prospective labor suppliers and simultaneously diminish the demand for labor by those
firms, as they seek to avoid higher costs. The result may be a shift of both labor supply and labor
demand that affects the prevailing wage rate and employment level.

3.3

Location-Specific Amenities

Finally, there may be an observed divergence between productivity and pay for the average worker
if the location of the job plays a significant role in a worker’s employment decision. There are
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certain pros and cons associated with living in a given area–including, but not limited to, better
weather, access to activities, and relative access to desirable geographic areas such as mountains
and beaches. The notion that location may induce workers to live in certain areas is widely termed
as an amenity effect of location decisions.
One of the earliest amenity-based studies comes from Sjaastad (1962). He discusses the monetary and non-monetary costs of migration and the individual location decision. Of note, he finds
that age plays a significant role in migration patterns in addition to market structure and policies
of state and local governments. In this way, the policies of an area–through taxes and subsidies–
represent amenities or disamenities to potential migrants.
Cebula and Vedder (1973) use city-level data to couch migration patterns in terms of weather,
crime, and income levels. Later, Graves (1976) improves this model, arguing that some of the
variables and their specification represent a misspecification of the model. This revised model finds
strong effects of unemployment, race, and weather on migration patterns into and out of larger
cities. Graves (1983) subsequently adds to the literature by arguing that significant collinearity
exists between many different measures of amenities (access to beaches and warmer weather, as an
example). He seeks a single composite measurement of amenities and finds that rent would be a
good surrogate for all amenities and reduce the impact of multicollinearity and omitted variable
bias. At the state-level, it is difficult to use rent as part of the discussion, but Graves (1983)
highlights that amenity variables need to be selected carefully when used as part of regressions to
explain migration patterns in Section 5.
Finally, Roback (1982) finds that wage gradients are impacted by amenities in addition to rent
gradients. This notion, combined with the results of Roback (1988), is invaluable with respect to the
present analysis. Specifically, these studies depart from the consumer-focused view of amenities to
one that allows for amenities to be considered productive. As a result, inherent and policy-related
amenities to an area may affect the demand of labor, supply of labor, or both.
Specific legislation then generates institutional labor market impacts through perceived amenity
affects. One such example comes from Naidu (2010) who looks at the impact of a policies in the US
South that punished employers for “poaching” employees from other firms in the early 20th century.
Ultimately he found that the anti-enticement policy disproportionately impacted non-white workers
through lower wages due to decreased labor market flexibility (Naidu, 2010). A more recent example
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comes from a study of wages in the dental hygienist labor market by Kleiner and Park (2010). Some
states allow dental hygienists to practice without supervision from dentists, which would arguably
increase the bargaining power of hygienists. Their results suggest that in states where hygienists
are allowed to practice without supervision, they do in fact receive higher wages (Kleiner and Park,
2010). While specific examples, the institutions of an area obviously impact labor market outcomes
through regulations and policy, and could be considered (dis)amenities.

4

Supply and Demand Model of Labor Markets

To weave together elements of the previous literature in tandem with the current construction of
the Compensation-Productivity Difference variable, I adapt a simple and oft-used model of a labor
market. This model relies on two primary assumptions. First, I argue that worker remuneration
should include more than wages. As Feldstein (2008) and Krueger (1999) point out, an increased
percentage of worker compensation has come in the form of non-wage benefits in recent decades.
In order to truly capture what a worker receives for work performed, we must include more than
wages. The standard definition of compensation includes wages and salaries in addition to wage and
salary “supplements” earned as a result of productive contributions. These supplements include
bonuses and benefits, such as retirement, awarded to employees. Secondly, I assume that output
per worker and compensation per worker are very closely related. There is no doubt that on some
level, workers are paid according to their productive contributions, but even if this link is not
perfect, I assume this relationship is close enough that we can consider them the same. A firm
will determine worker compensation rates based on the productivity of the last worker hired and
workers for a given job will be paid at this rate.
If these assumptions hold, then we can use a general supply and demand framework to visualize
compensation rates relative to the quantity of labor employed in a market. Generally, higher rates
of compensation incentivize workers to supply their labor in higher quantities as the greater pay
increases the opportunity cost of not accepting a given job. With higher compensation, some
prospective workers of a labor market may decide that greater pay supersedes their desire for
leisure or the compensation they currently receive from a different labor market. This will cause
prospective workers to enter the labor market in question, thereby increasing the quantity supplied
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of labor. In addition, increased compensation induces workers already in a given labor market to
forgo their leisure in favor of working more.
The demand side of the labor market focuses on firms. Firms demand workers because they
facilitate in the generation of output, but are restricted by the compensation they must pay the
worker relative to the price they can receive for their products. In real terms, the specific quantity
demanded of labor at a given compensation rate will be determined by the marginal productivity
of the laborer hired because firms will not hire a worker unless the benefits at least match the costs.
In a labor market, then, labor supply will generally be upward sloping and labor demand will be
downward sloping. Firms will hire workers, in a competitive market, up until the point where
the last worker hired earns a level of compensation equal to their productive contributions–further
hiring would force the firm to pay a worker beyond their productive contributions.
The present analysis does not look at decisions exclusively on the margin because the marginal
hiring decision only impacts the rate of compensation--this paper focuses on the average employee’s
labor market outcome. If the marginal product of labor takes a standard shape, increasing initially
as labor is added due to efficiency gains and falling as diminishing returns set in, then the average
product curve takes a similar shape. Together, Figure 3 shows one potential outcome of a labor
market. C ∗ represents equilibrium compensation rate and L∗ the equilibrium employment. At
this level of employment, the corresponding average product of workers is labeled as AP L∗ . The
prevailing compensation rate for this labor market is C ∗ meaning this also corresponds to the
average level of compensation.
In this particular case, there is a negative difference between compensation and productivity–
workers are underpaid, on average. As Section 3.2 notes, the level of competition in a market and
amenities to a region impact workers decision to locate in a given area and supply their labor. This
is how the results of Figures 1 2 can best be understood. These maps show a tendency for coastal
states to have average productivity rates above compensation. In these regions, there is greater
access to amenities and larger markets which would reduce the frictions workers may experience in
labor market participation–both increasing labor supply while decreasing labor demand. As labor
supply increases, compensation rates are driven further down relative to productivity while labor
demand increases will positively impact employment and the divergence between compensation and
productivity.
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Figure 3: Labor Market Supply and Demand– Compensation-Positive Productivity Difference

A positive Compensation-Productivity Difference is not the only outcome observed in a labor
market. For a tractable example, suppose a circumstance causes labor supply to rise. Perhaps
working conditions are good, the job itself is quite attractive relative to other jobs, or the region
in which the job is located is desirable. Each of these examples would cause labor supply to rise,
forcing workers to supply their labor at lower wages for all levels of employment. If labor supply rose
enough or if labor demand fell sufficiently, the outcome in the market may be better represented
using Figure 4. Here, the firms still hire up to the point at which they benefit, but there are fewer
workers available and/or lower desire to hire them. Both effects would drive compensation rates
and employment down. If the labor market shock is large enough, the average worker would now
be paid at a rate below average productivity for that level of employment. As a result, Figure 4
shows a circumstance in which the Compensation-Productivity Difference would be negative.
These graphs provide intuitive ways of interpreting the Compensation-Productivity Difference
even across sectors. Figure 2 demonstrates that in Retail Trade, the magnitude of the divergence between pay and productivity is relatively small compared to that of Health Care. This is an intuitive
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Figure 4: Labor Market Supply and Demand–Positive Compensation-Productivity Difference

result given that Retail Trade jobs are generally low-skilled labor positions which are simultaneously characterized by lower productivity and pay--making it less likely for the CompensationProductivity Difference to be significant. If we again relate this map to the notion of labor supply,
firms in the Retail Trade sector in the Midwest, as an example, will likely not need to scour the
country to find workers with sufficient human capital to complete their job duties. In other words,
there is less of a need to overpay workers to induce them to move to that region, regardless of
policy. Labor supply will also tend to be higher for such low-skill jobs in populous areas and this
may drive the generally negative Compensation-Productivity Difference results in states such as
California and New York.
Manufacturing, on the other hand, behaves very differently. As a high-compensation sector, it
is not surprising that Figure 7 shows a higher absolute value of the Compensation-Productivity
Difference than even the aggregated economies shown in Figure 1. In the context of labor supply,
we would expect states to have a greater disparity in the Compensation-Productivity Difference
because of amenities. Workers with higher skills will be even less inclined to live and work in areas
with relatively low amenities because their skills allow them the luxury of greater bargaining power
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in the labor market. As a result, high-skill workers in sectors such as Manufacturing will need
greater pay incentives to live in areas such as the Midwest than low-skilled workers with lesser
options.
The adapted supply and demand model of labor markets matches the CompensationProductivity Difference results when focused on amenities, imperfect labor market competition,
and business cycles. This is an important result as justification for this relatively new measure
for assessing labor market outcomes, however the question of this paper is how policy might play
a role. Specifically, to what extent might policy shocks affect this observed relationship between
compensation and productivity, controlling for the other potential factors? In Section 5, I develop
a model to estimate policy’s affects and better understand the effects of regional circumstances.

5

Policy-Based Labor Supply and Demand Effects

If workers and firms view certain policies as amenities, then it would behoove policymakers to
better understand the policy options to change the Compensation-Productivity Difference through
changes in labor supply and demand. Such an analysis truly highlights the unenviable position of
those in government. Consider this: if workers are drawn to areas partially due to the amenities of
the area, then officials would want to develop more attractive policies for these prospective workers.
This would generate increased tax revenue for the government, but it is not costless. Put simply,
we can consider policies to attract workers to come in the form of either reduced costs of living
the region (e.g. lower taxes) or greater benefits (e.g. higher minimum wages, better public parks,
etc.). Taking the latter as an example, suppose a government increases the amenities available in
an area. The provision of greater amenities would usually require an increase in taxes and would
also likely attract more workers--making the Compensation-Productivity Difference more negative
due to an increase in labor supply. So, attracting workers, which generates greater tax revenue
through population also could come at the expense of worse outcomes for the average worker and
the necessity for higher auxiliary tax rates. Of course, this also ignores the potential effect of firms
and their decision to form or relocate as a further confounding factor.
Understanding the extent of tradeoffs associated with a policy and its provision is paramount. To
accomplish the task of better understanding the role of policy, I use the Compensation-Productivity
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Difference as the dependent variable in a series of panel data regressions. The literature on business
cycles, imperfect labor market competition, and amenities motivate the collection of independent
variables used in these regressions. If the Compensation-Productivity Difference is expressed as
Dijt , then the fixed effects regressions analyzed take the following form:

Dijt = β1 δjt + β2 γijt + αi + αj + αt + ijt

(2)

δjt represents a vector of each state’s annual demographic and labor market characteristics such
as the population’s age, gender ratio, education, as well as indicators of labor market tightness.
As the focus of the paper is on policy, these are considered control variables and are listed in
Appendix E. The literature suggests that business cycles, imperfectly competitive labor markets,
and location-specific amenities may affect the relationship between compensation and productivity.
State unemployment rates are used as a proxy for state-level business cycles while the rate of
employer/employee separations and openings are used as measures of labor market tightness. The
fewer job openings there are, for example, the “tighter” the labor market is as employees would
struggle to find new work in these sectors. Finally, location-specific amenities that would not be
considered policies are captured through the temporal and regional fixed effects of the equation.
γijt represents a vector of policies that would impact labor supply and demand. These are the
coefficients of most interest as predictors of how policy shocks may affect the relationship between
compensation and productivity. Finally, αi , αj , and αt are the fixed effects controls for each sector,
state, and year respectively. The temporal fixed effects would help to capture the state of the
overall economy and effects of recessions.
While these fixed effects models may be informative the maps presented in Figures 1, 2, 6, and 7
indicate visual patterns in the Compensation-Productivity Difference. As a result, the results may
exhibit a degree of spatial autocorrelation. At the very least, the standard errors of any predictive
model are likely to be biased without being clustered regionally. To determine which model would
best suit the data, I use Moran tests for spatial autocorrelation in each sector to assess whether
a spatial autoregressive (SAR) model should be employed in the analysis (Moran, 1950; Bivand
and Wong, 2018). When spatial autocorrelation exists, there are several models that would yield
unbiased estimators for β2 (Anselin, 2013). Adopting similar notation to Zhukov (2010), Equation
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3 displays a matrix representation of one of the most common spatial econometric models, the SAR
model. Bold-face variables represent matrices of data observations while non-bold items represent
the parameters to be estimated:

D = ρWD + δβ1 + γβ2 + 

(3)

This model assumes contemporaneous spatial autocorrelation with the dependent variable of one
cross-sectional unit with neighboring cross-sectional units in the same time period. The choice
of the weighting matrix, W, critically affects the results of this modeling technique. Generally,
neighbor lists to weight spatial data use either Rook or Queen criterion to generate this matrix,
however, the incorporation of Alaska and Hawaii present an issue as they both do not have direct
neighbors. This would generate an error when using the spatial Hausman test to determine if a
random effects or fixed effects model would more accurately estimate the coefficients. To get around
this, I use the more liberal Queen criterion definition in one of the specifications of the weighting
matrix in the SAR model and the four nearest neighbors definition for the second specification.
To summarize, with two “state” variables (sector, state), I perform sets both fixed effects and
SAR models for each sector independently. This eliminates the need for a fixed effect control
corresponding to industry and allows for standard panel data analysis. Using this construction,
Section 5.1 describes the data used in greater detail. Across all six sectors, the fixed effects model
displays clustered standard errors and the SAR model is shown under both definitions of neighboring
states.

5.1

Regression Data

The collection of policy-related independent variables is listed in Table 4.6 Based on the theory
presented in 4, ceteris paribus decreases in labor supply are expected to have a positive impact on
the Compensation-Productivity Difference while the opposite is true for labor demand decreases.
The expected signs of positive shocks to each policy variable are listed as part of Table 4. The
expected sign of each variable in Table 4 depends on the predicted impact that variable would
have with labor supply, labor demand, or both. Based on the labor supply and demand model
6

For a listing of control variables used, see Table 7 in Appendix A.
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Table 4: List of Policy Variables Impacting Labor Supply and Demand
Variable

Mean

Primarily
Affects

Expected
Impact

cashPub

3107.76

Labor Supply

(-)

commuteTime

23.87

Labor Supply

(+)

commutePublic

3.11

Labor Supply

(-)

commuteWalk

2.97

Labor Supply

(-)

corpBrackets

1.88

Labor Demand

(+)

corpLow

5.42

Labor Demand

(+)

corpHigh

6.40

Labor Demand

(+)

corpPayroll

0.16

Labor Demand

(+)

incLow

2.16

Labor Supply

(+)

incHigh

5.33

Labor Supply

(+)

Labor
Labor
Labor
Labor
Labor

Supply
Supply
Supply
Supply
Supply

(+)
(+)
(-)
(-)
(-)

Income threshold for lowest marginal income tax rate.
Income threshold for highest marginal income tax rate.
Income state exemption for single filers in each state.
Income state exemption for married filers in each state.
Income state exemption for dependents in each state.

Labor Supply
and Labor
Demand

(-)

Labor
Labor
Labor
Labor

(+)
(+)
(-)
(-)

State minimum wage relative to the federal minimum
wage. The variable is calculated as state minimum
wage minus federal minimum wage, so a positive value
would imply high relative minimum wages that both
attract low-skill workers and repel low-wage firms.
State sales tax rates.
State sales tax rates applied to prescription drugs.
Percentage of households who receive SNAP benefits.
Average benefits received by workers in each state year
for unemployment insurance.

incBracketLow
incBracketHigh
incExemptSingle
incExemptMarry
incExemptDepend

9295.38
152,203.50
2,494.43
4,909.90
1,885.91

minWage

0.40

salesTax
salesRX
snap
unBen

5.07
0.02
11.97
306.45

Supply
Supply
Supply
Supply

Description
Average cash public assistance income received by
each household.
Average commute time in minutes for workers.
Greater commute times increase opportunity cost of
work and increase the chance workers will avoid the
state or leave.
The percentage of workers who commute to work via
public transit. This is used as a proxy for investments in improvements to transit with quality transit
attracting both firms and workers.
The percentage of workers who walk to work. This is
used as a proxy for infrastructure with the ability to
walk to work signaling a degree of city planning that
would attract certain workers.
The number of brackets employed in the state’s corporate income tax system.
The lowest corporate income tax faced by firms across
states.
The highest corporate income tax faced by firms across
states.
The proportion of corporate taxes that are rooted in
payroll expenditures.
Lowest state income tax rate faced by income earners
within a state.
Highest state income tax rate face by income earners
within a state.

Notes: Means calculated across all six sectors. Data sources include the Census Bureau, TaxPolicyCenter.org,
UnionStats.org, and the BLS.

presented in Figures 3 and 4, both labor supply increases and labor demand decreases are expected
to negatively affect the Compensation-Productivity Difference, and vice versa.
Including the control variables listed in Table 7, all demographic variables come from the American Community Survey of the Census Bureau (U.S. Census Bureau, 2019). Labor market characteristics such as unemployment rates and union membership rates come from the Bureau of Labor
Statistics (BLS, 2019a,b,c). For the policy-related variables, statistics on state benefits such as unemployment insurance and SNAP come from the Census Bureau while tax-related data comes from
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the collated data provided by the Tax Policy Center (Tax Policy Center, 2019). Finally, minimum
wage data and average weekly benefits paid through unemployment insurance is pulled from the
Department of Labor (U.S. Department of Labor, 2019).

5.2

Regression Results

Using the control variables from Table 7 on page 38 and the labor supply variables from Table 4
on page 21, I estimate multiple panel data regression specifications across states and years for each
sector independently. These regressions shed light on the impact that policy changes can have on
the difference between compensation and productivity for the average worker in addition to the
inter-sector tradeoffs associated with any policy change. For robustness checks, I estimate pooled
OLS, fixed effects and random effects models for each sector and check for the appropriate model.
Breusch-Pagan test results suggest that pooled OLS models would not be appropriate in favor of
either random effects or fixed effects models in all cases (Breusch and Pagan, 1979). Subsequent
Hausman test results indicate the presence of fixed effects in each of the six sectors (Hausman,
1978). For the fixed effects models, F-tests on both control and policy variable groups suggest
that all variable groups included should remain in the model. VIF tests on singular variables also
suggest the inclusion of all regressors with limited evidence of severe multicollinearity.
Spatial model implementation relies heavily on the work of Breusch and Pagan (1979), Pesaran
(2004), Baltagi et al. (2007), Millo and Piras (2012). Millo and Piras (2012) have created a package
in R to employ spatial Hausman tests, as well estimate the spatial econometric models themselves.
Tables 5, ??, and ?? show the estimates of these regressions across sectors. Only policy variables
are shown to conserve space and maintain the focus of the paper.7
Table 5 displays several quite interesting results. First, the proxy for public transit in the ratio
of workers that commute to work via public means predictably exerts downward pressure on the
Compensation-Productivity Difference. While at first glance this may indicate some multicollinearity as public transit spending tends to be higher in states with larger populations of concentrated
households of lower income, this effect should be picked up by the educational and other control
variables. In addition, the choice to commute via public transit is not entirely one of necessity.
Some workers are likely to choose proximity to a central business district over higher pay--resulting
7

For a full listing of these results, requests can be made to the author.
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Table 5: Regression Results for: 1) Accommodation and Food Services (Acco); and 2) Administrative and Support Services (Admin)
Dependent variable:
Compensation-Productivity Difference
Accommodation
Administrative and Support Services
OLS

SAR-Queen

SAR-Nearest 4

OLS

SAR-Queen

SAR-Nearest 4

cashPub

0.050
(0.030)

−0.003
(0.004)

−0.023
(0.033)

0.048
(0.043)

−0.085
(0.050)

−0.03
(0.041)

commutePublic

−28.96
(77.159)

−222.86∗∗∗
(38.735)

−197.88∗∗∗
(36.430)

−219.01∗
(106.520)

−318.17∗∗∗
(46.449)

−323.17∗∗∗
(43.54)

corpLow

−16.22
(26.475)

−44.11
(24.359)

−28.04
(22.01)

−45.98
(35.623)

−105.56∗∗
(32.468)

−69.75∗∗
(26.651)

incLow

−15.35
(8.869)

−9.41
(16.884)

−16.18
(15.16)

−2.41
(17.077)

9.97
(23.141)

−0.12
(18.517)

incBrackets

9.04
(5.850)

10.13
(9.908)

8.70
(8.900)

3.28
(8.624)

7.04
(13.596)

3.06
(10.879)

minWage

−2.37
(30.714)

43.21
(26.878)

27.11
(24.178)

−45.47
(44.966)

−27.27
(36.700)

−3.47
(29.459)

salesTax

−12.09
(113.865)

−51.47∗∗∗
(10.52)

−41.12∗∗∗
(9.450)

−13.60
(23.776)

−70.84∗∗∗
(15.046)

−50.78∗∗∗
(12.05)

snap

32.70∗
(13.409)

−0.55
(12.004)

7.068
(10.787)

10.55
(23.540)

−91.87∗∗∗
(16.426)

−58.68∗∗∗
(13.14)

unBen

−1.63
(0.974)

0.60
(0.709)

0.93
(0.639)

2.25
(1.228)

1.25
(0.998)

2.18∗∗
(0.809)

500
0.141
FE

500

500

500

500

RE
Yes

RE
Yes

500
0.236
FE

RE
Yes

RE
Yes

Observations
R2
Model
Spatial Lag

Significance denoted: ∗ p<0.1; ∗∗ p<0.05; ∗∗∗ p<0.01. OLS models report SE’s clustered by state. RE
= Random Effects and FE = Fixed Effects.

in a labor supply shift large enough to generate this effect.
The second interesting result is that the lowest marginal corporate tax rates do not seem to
statistically affect the Compensation-Productivity Difference in Accommodation, but they do in
Administrative and Support Services. These results support the narrative that firms tend to avoid
locating in states with higher corporate income taxes. As firms choose other locations, labor demand
falls for a state, therefore driving the observed negative coefficient in this sector.
The opposite is true for the models’ results for sales tax rates. In each of the spatial econometric models, sales taxes exert statistically significant negative pressure on the CompensationProductivity Difference for both sectors. This again supports the notion perpetuated in popular
discourse that firms will demand less workers in states with higher sales tax rates. In turn, this
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drives compensation lower relative to productivity and diminishes the labor market outcome for
the average worker.
Finally, it is interesting that minimum wage laws (relative to the federal level) and unemployment insurance average benefits are generally insignificant across the models. These results
provide a counterargument for those that believe in the distortive effects of benefit programs such
unemployment insurance and minimum wages. More specifically, Table 5 indicates that changes
to minimum wage laws and unemployment insurance benefits do not meaningfully alter compensation levels relative to compensation for the average worker. This is intuitive and important on
two levels. First, the average worker does not likely face minimum wage, and so minimum wage
laws should not directly affect this relationship. That said, one could argue for an indirect effect
wherein minimum wage laws sufficiently distort prices and affect other labor markets. This does
not seem to be the case here. Secondly and with respect to unemployment insurance, the results
being insignificant provides a counterargument for those that believe greater benefit programs will
attract so many workers that the system will become burdened.
Turning to the other sectors, continued Moran and Baltagi tests indicate sufficient degree of
spatial autocorrelation that fixed effects models would be inappropriate. Furthermore, the results
remain consistent across the choice of weighting matrix in the SAR models. As a result, I publish
one table of the SAR models for the remaining four sectors using a Queen weighting matrix; Table
6 displays these results. All other model results are available from the author on request.
Table 6 highlights the primary purpose of this paper. While similar results exist for public
transit utilization and sales tax rate increases, there are several notable significant departures from
Table 5. Namely, corporate tax rates are significant for the two highest compensating sectors in
the table in Health Care and Professional, Scientific, and Technical Services. This further indicates
the extent to which firms may avoid states wherein corporate taxes are higher--resulting in lower
compensation rates relative to productivity for workers in those sectors.
Table 6 also displays some differential sectoral effects with respect to policies such as unemployment benefits and minimum wages. In both cases, the coefficients are significantly negative
indicating that, for these lower compensated workers, increases to these policies actually imply
lower compensation rates. This supports the notion that workers may receive lower wages as their
“outside” option is better. Overall, Tables 5 and 6 highlight that policies can and do have very
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Table 6: SAR Random Effects Model Regression Results for: 1) Health Care and Social Assistance
(Heal); 2) Manufacturing (Manu); 3) Professional, Scientific, and Technical Services (Prof); and 4)
Retail Trade (Ret)
Dependent variable:
Heal

Compensation-Productivity Difference
Manu
Prof
Ret

SAR-Queen

SAR-Queen

SAR-Queen

SAR-Queen

−0.17
(0.007)

0.30
(0.323)

0.02
(0.060)

−0.09
(0.045)

−356.11∗∗∗
(67.836)

−294.27∗
(148.41)

−280.18∗∗
(95.125)

−159.12∗∗∗
(37.440)

corpLow

−96.78∗
(48.040)

−16.29
(171.94)

−180.38∗
(83.84)

−14.40
(28.910)

incLow

20.77
(34.335)

179.75
(158.10)

61.73
(64.451)

−1.31
(21.224)

incBrackets

30.90
(20.217)

93.82
(90.62)

1.02
(37.800)

14.62
(12.449)

minWage

−61.36
(54.470)

−396.72
(248.75)

−138.09
(102.17)

−139.83∗∗∗
(33.461)

salesTax

−12.37∗∗∗
(21.933)

−525.70∗∗∗
(99.68)

−248.66∗∗∗
(40.226)

−59.05∗∗∗
(13.21)

snap

−71.45∗∗
(24.978)

−470.35∗∗∗
(111.60)

−242.52∗∗∗
(45.682)

−18.83
(15.010)

−1.29
(1.429)

−11.83∗
(6.031)

−0.47
(2.636)

−2.11∗
(0.872)

500
Yes

500
Yes

500
Yes

500
Yes

cashPub

commutePublic

unBen

Observations
Spatial Lag

Significance denoted: ∗ p<0.1; ∗∗ p<0.05; ∗∗∗ p<0.01. OLS models report SE’s
clustered by state. RE = Random Effects and FE = Fixed Effects.

different effects on the relationship between compensation and productivity across sectors.
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6

Discussion and Conclusions

This paper brings together the labor productivity, compensation determination, and amenity literatures in a unique way to generate new results about the link between the relationship of average compensation relative to productivity rates and regional policies. Using an estimate of the
Compensation-Productivity Difference for an average worker, I show how the relationship between
pay and productivity varies across sectors, regions, and time. Regionally, Midwestern states pay
workers above average compensation rates while states along the coast tend to compensate workers
below productivity according to this measure. Through time, compensation has risen less over the
years 2008-2017 than productivity, making the difference between compensation and productivity
more negative in the years after the Financial Crisis. This result is intuitive in the context of sticky
wage and business cycle labor market theories.
As a new addition to the previous literature, this paper highlights the heterogeneity of labor
market outcomes across the dimensions of sector, region, and time. Using a model of labor supply
and demand to describe the how this Compensation-Productivity Difference might differ between
sectors, I analyze how state policies may impact regional labor market. Considering such policies as
amenities provides a lens through which we understand market outcomes-- disamenities reduce labor
supply and demand while amenities would do the opposite. For example, increasing labor-specific
amenities through decreased income taxes and increased benefits would increase labor supply and
thereby reduce average compensation rates relative to productivity. This would manifest in a
Compensation-Productivity Difference that becomes more negative.
Understanding these dimensional nuances within the context of a supply and demand framework
is significant if policymakers are to better tailor policy for a desired outcome while simultaneously
taking into account the potential tradeoffs. Fixed effects regressions, in tandem with a priori
intuition provided by the literature on imperfectly competitive labor markets, business cycles, and
amenities, provide support for the validity of the model in this context. Results show that corporate
tax rate increases as well as greater utilization of public transit tend to negatively impact the
Compensation-Productivity Difference while unemployment insurance and SNAP benefit increases
do the opposite. Income tax increases only statistically impact higher income sectors, contributing
to the wider result that all policy changes will have disparate effects on workers of different sectors.
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This paper combines multiple strains of literature and produces results that can be used to
better understand policy impacts on labor market outcomes. There is also significant potential for
future research through a more elaborate collection of state-level policies as well as a study that
focuses on Metropolitan Statistical Areas rather than state. Furthermore, this research uses raw
compensation and productivity numbers with the hope of directly saying, in dollar figures, how
certain policies impact the relationship between productivity and pay. Subsequent research will
normalize these numbers with respect to their averages to garner coefficients that highlight the
magnitude of these effects on the relationship between compensation and productivity. While there
are certainly contributions to be made to this research vein, the paper provides some compelling
evidence about how state-level policy could affect compensation and productivity for the average
worker in a given sector.
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Appendix–Derivation of Compensation-Productivity Difference

Equation ?? defines the Compensation-Productivity Difference as mean real compensation minus
mean labor productivity. This section breaks down how each of these two elements are estimated.

A.1

Mean Real Compensation

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 Krueger
(1999), Krueger (1999), and Bivens and Mishel (2015). 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

(4)

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 capture the
real value of the compensation workers receive.
Compensation data comes from the Compensation of Employees by NAICS Industry (CA6N)
of the BEA. 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.8 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
8

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.
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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.9

A.2

Mean Labor Productivity

Mean labor productivity scales average output per worker by an estimate of labor’s contribution.10
Once scaled, the resulting number represents an intuitive, dollar-estimate of the output-value for
which the average worker is responsible. I estimate mean labor productivity using the following
equation:
(M ean Labor P roductivity)ijt = αijt

Yijt
Lijt

(5)

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 while αijt denotes 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. Blake (2019) uses multiple specifications for αijt for robustness, but the present analysis will
focus on compensation as a percentage of nominal output in its estimate of labor’s importance.

9

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
RP D
be given by: Pjt = CP It ∗ 100jt . This adjustment yields comparable prices in each year for each state.
10
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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Appendix–Labor Shares Through Time

Figure 5 shows the compensation shares and wage shares for each aggregated sector in the United
States from 2008-2017. Wage shares are predictably lower as compensation includes wages, salaries,
and work-related benefits. Both versions of the labor share move together, indicating there were
not significant changes to the composition of compensation over the years in the sample. Finally,
only Manufacturing and Retail Trade labor shares declined from 2008 to 2017. The declines are
relatively minimal, with neither sector observing more than a 5% decrease in labor shares. For this
reason, one could conclude that the story of declining labor shares in Mishel (2012a) and Mishel
(2012b) does not apply to this sample once sectors are taken into consideration.
Figure 5: Compensation and Labor Shares Nationally–2008 to 2017
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Appendix–Compensation-Productivity Difference Maps

Figure 6: Compensation-Productivity Difference Map–Accommodation and Food Services (top)
and Administrative Services (bottom)

Sources: BEA and BLS
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Figure 7: Compensation-Productivity Difference Map–Manufacturing (top) and Professional, Scientific, and Technical Services (bottom)

Sources: BEA and BLS. Manufacturing compensation withheld for Wyoming in 2017 to avoid confidential
disclosure.
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Appendix–Compensation and Productivity Breakdown

Figure 8 displays the changes to compensation and productivity, broken down by sector, over the
course of the sample. Accommodation and Food Services, Administrative Services, Health Care
and Social Services, and Manufacturing all display an increase in labor productivity relative to
compensation rates. While for several of those sectors, compensation rose as well, the larger result
is that productivity rose more rapidly after the recession.
Figure 8: Compensation and Labor Productivity by Sector: 2008-2017

Sources: BEA and BLS
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Appendix–Control Variables
Table 7: List of Control Variables
Variable

Description

Age
Bach
Grad
HS

Median age of population in years.
Percentage of the population that has a Bachelor’s Degree.
Percentage of the population that has a Graduate Degree.
Percentage of the population that has a high school diploma
or equivalent.
Percentage of population that is male.

Male
Openings
PerAcco
PerAdmin
PerHeal
PerManu
PerProf
PerRet
PerWhite
Poverty
Separations
Single
Some
State Unemployment
Union Members

Rate of new jobs openings posted.
Percentage of employed persons working in Accommodation
and Food Services.
Percentage of employed persons working in Administrative
and Support Services.
Percentage of employed persons working in Health Care and
Social Assistance.
Percentage of employed persons working in Manufacturing.
Percentage of employed persons working in Professional, Scientific, and Technical Services.
Percentage of employed persons working in Retail Trade.
Percentage of population that is Caucasian
Percentage of population categorized as impoverished.
Rate of separations between employers and employees.
Percentage
dwelling.
Percentage
lege.
Percentage
Percentage

of the population that lives in a single person
of the population that has completed some colof labor force that is unemployed.
of labor force that is a member of a union.
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