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ABSTRACT

Monopsony in Labor Markets: A Meta-
Analysis®

When jobs offered by different employers are not perfect substitutes in the minds of
workers, employers gain wage-setting power; the extent of this power can be captured by
the elasticity of labor supply that each employer faces. Estimates of this parameter reported
by the literature vary broadly. We collect 801 estimates from published studies, record
20 aspects of each study’s design and perform Bayesian Model Averaging to show that
this observed variation is systematic and can be attributed to four groups of factors. First,
estimates depend on methodologies used by the researchers: different specifications pro-
duce systematically different results that are also affected by whether the study employs an
identification strategy; the choice between linear and non-linear estimation techniques also
matters. Second, estimates vary with the underlying data: labor markets seem to be more
competitive in Europe, and less competitive in developing countries - compared to the US,
Canada and Australia. The market for medical workers appears to be more monopsonistic
compared to others. Third, there is evidence of publication bias in parts of the literature,
which results in negative estimates of supply elasticities receiving lower probability of being
reported, and a (slightly) exaggerated mean. Fourth, estimates seem to vary with study
quality, with top journals publishing higher estimates and studies using larger data sets
producing more evidence of competitive behavior.
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1 Introduction

Manning] (2003) opens his book by questioning the standard assumption of perfect competition
in labor markets with a simple thought experiment: “What happens if an employer cuts the
wage it pays its workers by one cent?” If we are to believe in perfectly competitive labor markets
characterized by individual firms facing perfectly elastic labor supply curves, then we also must
believe that such a small wage cut would lead to a wholesale exodus of workers from the firm,
as workers instantly and costlessly pick up work with competing employers. This narrative does
not appear very plausible; it also contradicts the empirical evidence provided by a large body
of literature on job search, that has clearly established the existence of frictions to mobility
between jobs.

An alternative way of thinking about labor markets is to picture a model of imperfect com-
petition in which firms have some wage-setting power—a model of monopsony, or monopsonistic
competition. Monopsony as a labor market structure was first introduced by [Robinson| (1933)
in her book The Economics of Imperfect Competition. Robinson argued that firms possessing
wage-setting power can explain features that the model of perfect competition fails to capture,
such as wage discrimination against marginalized groups. She also pointed out that employment
in such a market would be less sensitive to changes in the minimum wage. The latter argument
proved to be very powerful in light of the work of |(Card & Krueger| (1994) and |Card & Krueger
(1995a) who empirically document the lack of an employment response to new minimum wage
regulations, challenging the predictions of the conventional labor market model.

Over the last several decades, employers have grown in size and labor markets have be-
come more concentrated (Azar et al|2017). Some employers now use non-compete agreements
that can bind workers to a specific firm, while others enter into no-poaching agreements with
competing employers, further dampening labor market competition (Krueger & Posner|2018)).
These trends explain the present increase in interest toward the monopsony literature. Recent
studies have argued that the monopsony model can shed light on a variety of observed phe-
nomena, for example, firms paying for general training (Acemoglu & Pischke|1999), pro-cyclical
real wages (Depew & Segrensen 2013, [Hirsch et al. 2018b/ and Webber| 2018]), the urban wage
premium (Hirsch et al.,[2018a), wage inequality (Card et al.|2018a and Krueger & Posner|2018)),
pay differences between groups of workers (Hirsch & Jahn, 2015) and bunching in wages (Dube
et all 2018b). Several works also call for policy changes to limit employer wage-setting power,
such as revising antitrust policy to address the impact of mergers on input markets, and labor
markets in particular (Naidu et al.l 2018) and imposing more restrictions on non-compete and
no-poaching agreements (Krueger & Posner 2018)E]

Whether a monopsonistic or a perfectly competitive model is the best approximation for the
labor market is ultimately an empirical question. The extent of firms’ monopsony power, and

thus the ability of the monopsony model to explain the phenomena mentioned above, can be

"However, Naidu & Posner| (2018) argue that anti-trust policy is unlikely to be an effective tool for addressing
monopsony power if market power exists even when employer concentration is low and absent factors such as
non-compete or no-poaching agreements.



summarized by the level of the elasticity of labor supply to the firm. In a perfectly competitive
labor market, labor supply should have infinite elasticity. While any finite positive value is
consistent with a monopsonistic model, firm wage-setting power increases exponentially as the
parameter decreases. Following the publication of Manning| (2003), a new empirical literature
estimating this parameter has blossomed. Although empirical methods have greatly evolved, the
findings reported by different strands of literature on monopsony remain very diverse. Studies
document different values of supply elasticity and, as a consequence, firm wage-setting power.

In this paper we attempt to pin down and examine the sources of this variation. Estimates
may vary because of differences in estimation strategy used by researchers, or because of varia-
tion in data that causes the ‘true’ value of the supply elasticity parameter to vary across studies.
It is also possible that the estimates are affected by variation in quality of research papers pro-
duced by the authors. Finally, published estimates may be affected by the preferences of the
profession, with certain values receiving higher probability of being reported. Our goal is to
disentangle these different sources of variation. To this end, we employ the framework of a
meta-analysis to perform a quantitative synthesis of estimates produced by the literature.

In economics, meta-analysis as a research tool has been used by |Card & Krueger| (1995b)
and |Doucouliagos & Stanley| (2009) who revisit the effect of increases in minimum wage on
employment; (Card et al.| (2018b) who examine the effects of active labor market programs;
Havranek (2015)) who looks at elasticities of substitution reported in the consumption literature;
Havranek et al.| (2017) who study habit formation in consumption; Chetty et al| (2013) who
present a meta-analysis of Hicksian and Frisch elasticities of labor supply, and others. To our
knowledge, we conduct the first meta-analysis that synthesizes evidence on the elasticity of
labor supply to the firm and quantifies the degree of firm wage-setting power.

We collect 801 estimates of the elasticity of labor supply to the firm reported in 38 published
studies. The mean estimate reported in the literature is 3.75, implying that the last worker
hired is paid about 79% of their worth. However, the standard deviation of 36.9 in the reported
supply elasticity estimates raises concerns as to whether the literature as a whole produces
reliable evidence for monopsony. We argue that most of this variation can be explained through
differences in data and estimation methodology, publication characteristics and some selective
reporting, and conclude that, in fact, the evidence for monopsonistic labor markets is quite
strong.

For each of the 801 estimates, we also collect information on 20 aspects that govern study
design, which we believe could contribute to observed variation in the estimates. The main
challenge in evaluating the effects of these 20 variables is that we do not know which com-
bination of these controls belongs to the ‘true’ data generating process for supply elasticity
estimates, and therefore risk misspecifying the empirical model. We therefore employ Bayesian
Model Averaging, a technique designed to address model uncertainty. We show that the most
(economically) important distinctions stem from differences in estimation strategies employed
in the studies. Papers that focus on the inverse elasticity of labor supply produce much larger

estimates when converted to ‘direct’ elasticity, compared to studies that use other estimation



strategies—consistent with predictions of Manning (2003) who argues that this stock-based
approach may result in estimates that exhibit upward bias. We find that this bias is less
pronounced in studies that employ an identification strategy.

For studies that use other approaches, the underlying supply elasticity parameter appears
to be small; on random data, these papers would occasionally obtain estimates that lie in
negative territory. However, negative estimates would imply a downward-sloping supply curve,
a result that is hard to interpret. We show that such estimates receive lower probability of being
reported, which results in the mean reported estimate being exaggerated and biased away from
where the most precise estimates cluster. We note, however, that, although the effect of this
“selective reporting” is statistically significant, it has a relatively low magnitude in economic
terms.

Differences in data used by researchers are important, both statistically and economically.
To our knowledge, we are the first study to produce evidence of systematic differences in monop-
sony power across countries. We show that estimates of the supply elasticity that come from
data from developing countries display more evidence of monopsonistic labor markets when
compared with advanced economies. For the advanced economies, estimates of the supply elas-
ticity obtained on European data are higher than those for the US, Canada and Australia,
suggesting that European labor markets might be more competitive.

Estimates of the elasticity of labor supply to the firm also appear to differ across some
industries. Our results indicate that the market for medical workers appears relatively more
monopsonistic, perhaps due to higher employer concentration. We also show that linear estima-
tion methods produce results that are systematically different from those obtained via non-linear
estimation techniques. Studies published in top journals and authors that have access to larger
data sets report larger estimates of the supply elasticity. At the same time, the most cited
results are those showing evidence of monopsony power, which could reflect the overall interest
of the profession in this topic.

We provide fitted estimates of the elasticity of labor supply to the firm for different estimation
strategies, conditional on ‘best practice’ (e.g. the study having a large and fairly fresh data
set, being published in a high-ranking journal, correcting for selective reporting, etc.). Our
approximation for the supply elasticity estimate obtained using data on worker separations and
a hazard model is around 2.75 for American data with the conventional 95% confidence interval
of [1.21;4.29] and a wider confidence interval of [0.46; 5.88]—with wild bootstrap clusters. This
fitted estimate implies a wage markdown of 26.7%, and strong evidence for monopsonistic
markets. Even at the upper bound of our 95% confidence interval, 5.88, the implied markdown
is 14.5%.



2 Estimating the Elasticity of Labor Supply to the Firm

During the 20th century, the labor literature largely focused on the pure monopsony model
in which a single firm comprised the entirety of demand for labor in a market (e.g. in a
company town)E] As a consequence, relatively little attention was paid to the more general
case of imperfect competition, where several competing firms exercise wage-setting power. The
foundation for this broader way of thinking about imperfect competition, however, was laid
85 years ago. Robinson| (1933)) described three specific reasons why the perfectly competitive
model of the labor market may fail, even when there are many firms in the market competing for
labor. She argued that a firm may end up facing an upward-sloping labor supply curve because
of geographical isolation and differences in commuting distances to a work cite, because workers
may prefer their employer for reasons other than compensation, or because workers may not be
fully aware of opportunities existing at other firms. Such labor markets, in which a firm faces
upward sloping supply despite the presence of many competitors, are termed monopsonistic (or
oligopsonistic).

The |Manning] (2003)) book Monopsony in Motion inspired a conceptual shift in the literature
by applying the Burdett & Mortensen! (1998]) model to formalize the notion of a monopsonistic
labor market, in which firms possess wage-setting power due to labor market frictions. His
work also provided a relatively straightforward estimation framework, which paved the way for
a new empirical literature on monopsony. In addition to papers estimating the elasticity of labor
supply to the firm, recent work has begun to revisit possible causes of market power, focusing
on issues such as input market concentration (Brummund||2011, |Webber| 2015, Azar et al. 2017,
Benmelech et al.|2018 and Rinz et al.|2018), legal restrictions to mobility (Naidu 2010, Naidu
& Yuchtman 2013|, Balasubramanian et al.[2018 and [Krueger & Ashenfelter 2018) and moving
costs (Ransom |2018]).

Here, we provide some background on the monopsony market structure and the key way to
quantify firms’ wage-setting power. Consider a firm that faces an upward-sloping labor supply

curve and chooses the number of workers to solve the maximization problem
= maxp x f(L) ~w(L) x L], (1)

where p is the price, L is the labor input, f(.) is the production function, and w(L) is the wage
that the firm pays its workers, depending on how many workers are hired. This problem yields
a solution that links the wage paid by the firm, the marginal revenue product of labor and the

elasticity of labor supply:
€

1+¢€’ 2)

where M RPy, is the marginal revenue product of labor and e is the elasticity of labor supply to

an individual firm with respect to the wage, ¢ = ﬁ% If supply is perfectly elastic (and € = o0),

w :MRPL

ZManning| (2003) demonstrates this by examining the contents of contemporary labor economics textbooks.
In the meantime, other fields moved on to adopt models in which markets failed to yield perfectly competitive
outcomes despite the presence of many firms in the market, on account of factors such as differentiated products
(e.g. [Berry et al.||1995], Krugman|[1980 and [Melitz{2003]).



then the last worker hired is paid her worth to the firm: equation implies w = M RPr,. By
contrast, the worker is payed 90% of her worth to the firm if € = 9, and half of her worth if e = 1.
It is, however, unclear that firms are able to exercise all of their monopsony power, as factors
such as minimum wages, union contracts, social norms or worker responses to perceptions of
fairness (see Dube et al. Forthcoming) may also affect wage outcomes. Nevertheless, this simple
model does provide important insight into how monopsony power may affect wages, and ¢, the
elasticity of labor supply to the firm, provides important insights into the degree of wage-setting
power that firms possess.

In this section we will discuss different ways in which the estimates of € can be obtained.
Perhaps the most straightforward approach for estimating the elasticity of labor supply involves
a direct regression of the number of workers employed at a given firm on the wage paid to those

workers:

In(L;) = € In(w;) + & (3)

where L; is labor employed by the firm, and w; denotes wages payed. This approach is used by
Bodah et al.| (2003)), |Staiger et al. (2010)), |[Falch| (2010) and others. Authors that employ this
method typically come up with estimates of elasticity € that do not exceed two, implying that
workers are paid less than two thirds of their value to the firm.

An alternative approach that also uses the stock of workers employed by a firm at a given

time reverses the left- and right-hand sides of the regression in equation to estimate:
In(w;) = x - In(L;) + &, (4)

where x is the inverse elasticity of labor supply. This approach is employed in [Fakhfakh &
FitzRoy (2006), Sulis (2011), Matsudaira, (2014) and others. A reader may expect that the
estimates € and x would be linked through an inverse relationship, é = %, and therefore the
estimates of y should cluster somewhere above 1/2. This, however, is not what this literature
typically reports: the most common estimates x lie below 1/2, with only a small fraction ex-
ceeding this mark. This suggest some inconsistency and possible structural differences between
the two estimation methods, a pattern previously pointed out by Manning| (2003).

Manning| (2003) provides an alternative framework that is not a stock-based, but a turnover-
based approach. Motivated by the idea that perfect competition in labor markets fails due
to several sources of frictions, this approach stems from the results of a simplified Burdett
& Mortensen| (1998) search model, in which firms face search costs, and frictions inhibit the
mobility of workers between jobs. Workers choose to separate from jobs that pay lower wages,
and the overall job separation rate is a function of the wageﬂ Card & Krueger| (1995a)) point
out the relationship between the elasticity of separation with respect to wage and the labor
supply elasticity

€= ¢€R — €g. (5)

In , €g = ag(;”) S(fju ) is the elasticity of separations where s(w) is the separation rate, and

3Readers interested in a more detailed discussion of this model may refer to Manning| (2003) Chapter 4.4.



€R = agguw) % is the elasticity of new recruitment where R(w) is the recruitment function.

Equation ([5) states that the elasticity of labor supply to the firm can be characterized by how
the wage affects worker inflows (through the recruitment elasticity) and how it affects worker
outflows (through the separation elasticity). It is rare that a researcher would have reliable data
to competently estimate both er and eg. A useful practical solution was suggested by [Manning

(2003): in a steady-state, the elasticities of separation and recruitment should be linked through

€s = —egr. Under this assumption, two additional ways of estimating e naturally arise:
€ = _2657 (6)
€ = 2ep. (7)

Estimating the recruitment elasticity requires not only information about the employees of
a firm, but also on how many qualified applicants a position received. This kind of data is
hard to come by, so very few papers have estimated er. Using high quality administrative data
on Norwegian teachers, a field experiment in Mexico, and field data from Amazon Turk, [Falch
(2017)), Dal B6 et al.| (2013) and Dube et al| (2018a), respectively, provide estimates of the
elasticity of recruitments with respect to the wage.

Estimating the separation elasticity requires the use of payroll data which contains informa-
tion on the length of an employee’s tenure at a firm and their wage. Measuring how tenure and
wage covary identifies the separation elasticity. This approach is much more common, it was
adopted, for example, in [Ransom & Sims| (2010), |[Booth & Katic (2011), Depew & Sgrensen
(2013) and others. Econometric models employed to estimate this relationship include linear
probability models, probits, logits and hazard models. Studies estimating separation elasticities
typically come up with numbers that imply supply elasticities less then two; at the same time,
there are some studies that estimate it to be higher. Estimates obtained using recruitment elas-
ticities appear to be slightly higher. An important research question is whether the assumption
of eg = —e¢p is in fact justified—this will be one of the questions we will attempt to address in
of this paper.

Finally, some researchers employ techniques that impose more structural assumptions than
the papers estimating either the straightforward correlation between wages and labor supply or
wages and turnover, i.e. Fleisher & Wang (2004); Naidu et al. (2016); Dobbelaere & Mairesse
(2013); |Ogloblin & Brock! (2005).

An important caveat is the potential endogeneity problem that exists when modeling the
relationship between wages and employment; understanding the effect of employing an identifi-
cation strategy is therefore of crucial importance. Studies estimating € via the regression model
in can use firm-specific shocks to the wage to identify the supply slope. This approach
is taken by |Falch (2010) who uses wage premiums paid to teachers in schools facing teacher
shortages in Norway. On the other hand, studies that estimate x with the regression model in
(4) require labor demand shifters to identify the supply slope. For example, [Matsudairal (2014])
exploits increases in demand for nurses at the hospital level on account of a new staffing regu-

lation. Studies that use data on separations to estimate eg can instrument for worker wages to



purge unobserved individual heterogeneity, as is done in Ransom & Sims| (2010) who use wages
based upon union contracts as an instrument. For the estimate of ez based on recruitment

rates, [Dal Bé et al.| (2013) run a field experiment to generate exogenous variation in wages.

3 Data

We first employ Google Scholar to search for published studies in the field; we prefer Google
Scholar over other search engines because of its ability to search through the full text versions
of the papers rather than only the abstract and keywords. We selected search parameters based
on the following criteria: 1) the search would return papers related to monopsony and 2) it
would return papers that estimate parameters of monopsony power. We ran the search on
November 12th 2017, saved the .html files for the first 100 pages of the search and downloaded
the .pdf files, when available, for the first 50 pages covering 500 papers. To verify that this list
was indeed comprehensive, we also studied the references of the returned papers to include any
potential candidates that we missed and added other published papers we were aware 0fE|

We adopted the following inclusion criteria. First, the study needed to present estimates that
allow for computing the elasticity of labor supply to the firm. We therefore eliminated papers
that examine the relationship between measures of labor market concentration and wages. Even
though these studies can provide useful evidence of monopsony power on labor markets, they
do not allow for a straightforward computation of the value of the supply elasticity. We also
exclude papers estimating the firm size wage effect, unless such an effect was claimed by the
authors to be an estimate of the elasticity of labor supply to the firm. Finally, we excluded
papers that report estimates of the elasticity of labor supply to an entire labor market, rather
than to an individual firm.

Our second inclusion criterion is that the study must report a standard error or present
information from which the standard error can be computed, as we would like to investigate
whether this literature is prone to publication biasE| Third, we limit our search to published
studies, as they are likely to have gone through a peer review process and are not subject to
further revisions and changes. Published studies are also likely to be better typeset, a feature
that facilitates the data collection process.

We found 38 studies that comply with these criteria that together provide 801 estimates
complete with standard errors. The search query and the list of studies are available in Appendix
C. The oldest study in our data set was published in 1977, the newest—in 2018. Typically, each
paper reports several estimates, and the authors do not explicitly state their preference over
the reported results. We therefore do not discriminate between reported estimates and collect
all results presented in each study.

We would like to investigate how different aspects of study design affect the reported estimate

“Specifically, we checked references in both [Boal & Ransom| (1997) and Manning| (2011), which survey the
monopsony literature.

5We use the delta method to approximate standard errors when the exact estimate is not available, assuming
independence of parameters, as is standard in the literature.



of the supply elasticity. To this end, for each of the 801 estimates we also collect information on
20 features related to data, methodology and publication characteristics. The description and
summary statistics of these variables are available in we also discuss them in detail
in The final data set is available upon request from the authors.

As discussed in estimates of the supply elasticity seem to vary depending on
specifications used by researchers. On the one hand, many papers estimate effects that can,
through linear transformations (and under assumptions discussed in , be converted to
measures of the supply elasticity (e.g. studies that estimate € with the model in , or report €g
or €r). For convenience, we will refer to these estimates as ‘direct’ﬁ These estimates comprise
700 out of 801 estimates in our sample. They are depicted in [Figure 1j(a), with the median
estimate around 1.1 implying that workers are payed 52% of their marginal product—strong
evidence for monopsony. The distribution of these estimates appears to be relatively close to
a bell-shaped curve, but, importantly, it is skewed: the right tail seems more prominent than
the left tail, with many estimates clustering below the median and close to zero, signaling even
more monopsony power than the median estimate suggests.

The remaining 101 estimates in our data set come from studies estimating the inverse elastic-
ity of labor supply (parameter x in the model in ; we depict their distribution in (b)
The median inverse elasticity is around 0.25, corresponding to a supply elasticity around 4 and
a wage markdown of only 20%. This immediately points to an inconsistency between two sets
of results, suggesting that there may be deep structural differences between the two approaches.
However, there may be other explanations as well. For example, papers estimating inverse elas-
ticities could, by chance, be studying less monopsonistic markets or using techniques that yield
larger estimates.

Figure 1|(c) plots all estimates of € together, combining those obtained using ‘direct’ ap-
proaches and the inverse regression (i.e. model . Again, we note striking differences between
these sets of results as they do not appear to come from the same distribution. reports
sample statistics for the full sample, as well as the subsamples of estimates obtained through
‘direct’ and inverse methods. For the overall sample, the mean estimate of the supply elasticity
is at 3.75, while the median is much lower—only 1.27; we also observe similar patterns when
we weigh estimates by the inverse of the number of estimates per study, thereby giving equal
weight to each study, regardless of how many estimates it reports. The sample means for ‘di-
rect’ estimates appear to be somewhat lower (1.46), while the means for inverse estimates are
substantially higher (19.66), and very different from the median of 3.77.

Elasticity estimates vary across other dimensions as well. First, we document some variance
across geographic regions. The means and medians for estimates coming from Europe are larger
than those from other advanced economies and developing countries. This could potentially
imply that European labor markets are more competitive. Alternatively, this result could also
arise from the fact that a portion of the estimates of the inverse elasticity were obtained using

European data—if structural differences between inverse and direct estimations are in fact

SImportantly, this notation is different from the terminology of [Manning| (2003), who uses the term ‘direct
regression’ to exclusively refer to ‘stock’-based regressions of the wage on the stock of labor (see the model in .



Figure 1: Estimates of supply elasticity: ‘direct’ vs. ‘inverse’

(a) Direct elasticity estimates (b) Inverse elasticity estimates
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Notes: The figure displays the distribution of estimates of the elasticity. a) shows estimates of € that were
obtained via the ‘direct’” methods; that is, methods that allow for a calculation of € via a linear transformation
(i.e. from model (3), using separation or recruitment rates, or performing a structural estimation). b)
shows estimates of x obtained from regression . We then convert these estimates to the elasticity of labor
supply to the firm using € = i and plot the pooled data set in c) (here, we show only estimates between
-10 and 30).

important. We also observe that estimates for developing countries appear to be smaller than
those corresponding to advanced economies. It is, however, too early to conclude that the labor
markets of developing countries are less competitive, as we do not know what other features of
the study designs are contributing to this result. We will attempt to disentangle the potential
explanations in

Aside from geography, we also observe some differences across occupations. A large portion
of the literature exclusively focuses on markets for medical workers and teachers, on the grounds
of higher potential for monopsony in these markets due to higher employer concentration. There
are 203 estimates in our sample exclusively related to either of these markets. From the sample

statistics, it would appear that the market for nurses is less competitive compared to the market
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Table 1: Supply elasticity estimates by data and methods

Unweighted Weighted

Mean Median 5%  95% Mean Median 5% 95% N
All 3.75 1.27 -0.07  5.91 4.70 1.56 -0.35 10.87 801
Europe 7.01 1.43 0.24 1996 11.28 1.84 0.32 23.31 336
Other advanced  1.43 1.17 -0.26  4.60 0.83 1.47 -4.38 5.12 406
Developing 1.16 1.16 -0.30 2.21 0.96 1.03 -0.35 2.55 59
Nurses 0.95 1.38 -4.38 4.10 -2.65 0.77 -27.36  3.79 78
Teachers 3.08 2.95 1.04 5.44 5.07 3.65 1.06 17.06 102
Inverse 19.66 3.77 -4.38 38.46 21.12 3.77 -27.55  83.33 101
Direct 1.46 1.10 -0.04 4.21 1.67 1.38 -0.07 4.18 700
Separations 1.53 1.22 -0.13  4.36 1.96 1.67 0.23 5.84 496
Recruitments 3.04 3.41 0.15 4.73 2.14 2.13 0.07 4.35 62
Lonw 0.87 1.03 0.02 1.69 0.72 0.77 0.02 1.56 47
Structural 0.33 0.31 0.13 0.43 0.44 0.30 -0.35 2.55 95
Top Journal 1.96 1.51 0.08 3.76  2.49 1.74 0.13 5.62 93

Notes: 5% and 95% denote corresponding percentiles. ‘Weighted’ refers to summary statistics based upon weighting
of observations by the inverse of the number of estimates reported in the study, thereby giving each study equal
weight.

for teachers and the results coming from other occupations.

Out of the 700 ‘direct’ estimates in our sample, the majority of about 500 estimates comes
from studies that use separation rates. The remaining approximately 200 estimates are derived
from studies using recruitment rates, regressing labor supply on wage, or using some type of
structural estimation. There seems to be some, albeit much smaller, variation across these
dimensions as well. Finally, 93 of the estimates in our data set come from papers published in
either one of the top five general interest journals, or the top field Journal of Labor Economics
(labeled ‘Top Journal’ in . These estimates appear quite close to the sample mean
of the ‘direct’ estimates. Overall, there is relatively low variation in ‘direct’ estimates of the
supply elasticity. At the same time, the skewed distribution of those estimates appearing in
Figure 1{a) may indicate publication bias in the literature, with negative estimates receiving
lower probability of being reported. We investigate these concerns in the next section.

Before proceeding with the estimations, we need to make provisions to improve comparability
between inverse and non-inverse estimates. All estimates of supply elasticity obtained via ‘direct’
methods lie between —6 and 8.5. At the same time, some of the studies estimating the inverse
elasticity come up with estimates of y that lie very close to zero; these estimates become
enormous when converted to é. Our full sample of 801 estimates includes several estimates
converted from inverse elasticity estimates that do not compare with the rest, such as 999.9
with a standard error of 6666.6; 249.9 with a standard error of 520.8, -76.9 with a standard
error of 120.2, etc. In order to ensure that we are working with comparable data, we cut the
outliers by 1% from each tail. This leaves us with a sample of 787 estimates among which 88 are
converted from the inverse elasticity, enough to estimate the contribution of this methodology
to the magnitude of supply elasticity estimates. compares sample statistics of our

control variables for the full sample and the subsample of the 98% of estimates without outliers;
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it shows no notable difference between the two samples in terms of the sample properties of key
controls. In the next two sections we will focus on this subsample; however, we will also test
robustness of our results using the full data set in which outliers from each tail are winsorized
at the 1% level.

4 Publication Bias

Estimates of the supply elasticity that are based on ‘direct’ methods seem to cluster relatively
close to zero, implying that the underlying parameter is close to zero as well. When estimated
on random data using standard techniques, a model with a small positive underlying parameter
would sometimes yield estimates that lie quite far from the true value and are associated with
large standard errors. Some of these estimates would be large and positive, while others, given
the small ‘true’ value, would end up in the negative territory. If all estimates of the supply
elasticity are reported, then averaging across different results should nevertheless yield a mean
close to the underlying effect. If, however, some (e.g. negative) estimates are under-reported,
then the mean of this truncated distribution would likely be far from the ‘true’ effect. What
we will investigate here is whether the literature is prone to such ‘selective reporting’ of the
results[’]

Selective reporting seems to be present in many fields of economics. |Ashenfelter et al.| (1999))
find publication bias in the literature estimating returns to schooling; |Card & Krueger| (1995b)
and Doucouliagos & Stanley| (2009) document this for studies of the effect of minimum wage
regulation on employment. [Rose & Stanley (2005) and Havranek (2010) examine literature on
the effects of currency unions on trade and find that negative estimates have lower probability of
being reported. Similarly, Havranek & Sokoloval (2018) find evidence of ‘selection for the right
sign’ in the literature estimating the degree of excess sensitivity in consumption to predictable
changes in income.

Positive values of the elasticity of labor supply to the firm, however large, can easily be
interpreted by researchers: a large elasticity indicates that the labor market is close to perfect
competition, while an estimate close to zero implies high firm wage-setting power. The same
cannot be said for negative values of the supply elasticity, as they imply a downward-sloping
supply curve and are therefore much harder to make sense of. It is possible that researchers
obtaining negative results would see them as an indication of something being wrong with
their model, and would possibly engage in further specification searches. These patterns, albeit
unintentional, would lead to a lower probability of reporting for negative estimates which in
turn implies that, when averaging results across studies, the mean estimate produced by the
literature would exaggerate the ‘true’ underlying effect.

presents a scatter plot of estimates reported by studies of the ‘