
Popp ﻿J Labour Market Res           (2023) 57:14  
https://doi.org/10.1186/s12651-023-00337-8

ORIGINAL ARTICLE Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

Journal for Labour Market Research

How elastic is labor demand? 
A meta‑analysis for the German labor market
Martin Popp1*    

Abstract 

The own-wage elasticity of labor demand measures the effect of higher wages on firms’ demand for labor and, thus, 
determines the impact of supply shocks, minimum wages, and collective wage agreements on the labor market. I 
carry out a comprehensive meta-analysis to shed light on the nature of this parameter, leveraging 705 elasticity  
estimates from 105 studies on the German labor market. The average elasticity is −0.43, but entails important  
heterogeneity: Labor demand turns out particularly elastic for low- and high-skilled workers, in the long run, and for 
internationally operating firms. While empirical designs that address endogeneity deliver more negative elasticities, 
the analysis does not support any systematic differences by region or by margin of adjustment.
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1  Introduction
The own-wage elasticity of labor demand is a key deter-
minant of the labor market, reflecting the responsive-
ness of firms’ employment decision to wage changes (i.e., 
the inverse slope of the labor demand curve). In general, 
the own-wage elasticity of labor demand determines 
the effectiveness of labor market policies that shape the 
incentives behind employers’ employment and hours 
decisions (Hamermesh 1993). If a minimum wage is 
set above the equilibrium wage rate, firms in competi-
tive labor markets will reduce their labor demand, and, 
hence, unemployment arises (Stigler 1946). The resulting 
increase in unemployment is a function of the own-wage 
elasticity of labor demand (Lee and Saez 2012). Moreover, 
depending on this parameter, an increase in the statutory 
overtime premium will make firms substitute incumbent 
workers’ overtime hours by additional workers (Ehren-
berg 1971; Trejo 1993). In collective bargaining, a higher 

own-wage elasticity of labor demand reduces the wage 
claims of unions (Dunlop 1944; Nickell and Andrews 
1983). Other than that, an influx of migrants may have 
negative effects on native workers’ wage rates. Specifi-
cally, the decline in wages increases with the slope of the 
labor demand curve (Borjas 2003).

Apart from labor economics, the own-wage elasticity 
of labor demand plays also a key role in many other sub-
fields. Regarding public finance, wage elasticities of labor 
demand govern the incidence of payroll taxes (Harberger 
1971; Brittain 1971). Specifically, increased responsive-
ness of firms to wage changes raises workers’ share in the 
deadweight loss from taxation. Hence, elasticities of labor 
demand constitute an important input for optimal taxa-
tion models (Jacquet et  al. 2014). In international eco-
nomics, globalization is supposed to flatten the demand 
curve (Rodrik 1997; Slaughter 2001). Consequently, wage 
elasticities serve as a key parameter in models of trade 
(Rauch and Trindade 2003). Finally, estimates of the own-
wage elasticity of labor demand serve as inputs for the 
calibration of computable general equilibrium models 
(Boeters and Savard 2013) and microsimulation models 
of labor markets (Peichl and Siegloch 2012).
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Due to the wide range of applications, a vast number 
of studies has estimated own-wage elasticities of labor 
demand of various types. The elasticity depends on firms’ 
production technology as well the structure of underly-
ing product and labor markets. Hence, variation in this 
elasticity reflects systematic differences across employ-
ers, workers, and time. In this paper, I perform an exten-
sive meta-regression analysis to systematically explore 
the nature and heterogeneity of the own-wage elasticity 
of labor demand. To this end, I collect a total of 705 elas-
ticity estimates from 105 different studies that refer to the 
German labor market. Specifically, I examine whether 
the reported elasticities support the implications from 
labor demand theory—relating to firms’ output deci-
sion and the time horizon. Another aim of this meta-
analysis is to show whether the own-wage elasticity of 
labor demand is sensitive to the choice of the empirical 
specification, such as imposing theoretical structure on 
or using instrumental variables in the estimation. Finally, 
the meta-regressions will inspect potential heterogeneity 
of the own-wage elasticity of labor demand regarding dif-
ferent types of firms (e.g., by region or export status) and 
workers (e.g., by education or contract type).

Several studies already provide meta-analytic evi-
dence on labor demand for single non-European coun-
tries (Doucouliagos 1997; Mora and Muro 2019) and the 
international literature (Lichter et al. 2015). Despite this 
evidence, the German labor market deserves a meta-
analysis on its own. On the one hand, the German econ-
omy—the world’s fourth largest by GDP with a total of 45 
million workers—features several idiosyncrasies that may 
govern firms’ responsiveness to wage changes in a special 
way: namely strong labor market rigidities (Schneider 
and Rinne 2019), an economic divide between West and 
East German labor markets (Schnabel 2016), the impor-
tance of the dual vocational system (Rhein et  al. 2013), 
an extraordinarily high export share (Lichter et al. 2017), 
and long-term demographic decline (Hamm et al. 2008). 
Given the specific nature of the German labor market, it 
is therefore likely that domestic peculiarities do not sur-
face in the existing meta-analyses. In the course of this 
meta-study, I will therefore discuss all the above-men-
tioned German idiosyncrasies through the lens of the 
results, addressing East–West differences, various types 
of educational attainment, and international activities 
of firms explicitly as covariates in the meta-regression 
analysis. In doing so, this study expands early litera-
ture reviews on German labor demand that summarize 
merely a handful of studies (Riphahn et  al. 1999; Sinn 
et al. 2006).

On the other hand, in the recent past, the German 
labor market has been hallmarked by two events whose 

implications are largely determined by the wage elasticity 
of labor demand, thus prompting the need for a thorough 
examination of this parameter in the national context. To 
begin with, the first-time introduction of a nation-wide 
minimum wage in 2015 triggered heated debates among 
researchers and policy-makers about the magnitude of 
potential lay-offs. Based on labor demand elasticities 
from single studies or values deemed plausible, ex-ante 
simulations predicted negative employment effects rang-
ing from 425,000 up to 1.4 million workers (Müller and 
Steiner 2013; Arni et  al. 2014; Henzel and Engelhardt 
2014; Knabe et  al. 2014) which, however, did not mate-
rialize in the end (Bossler and Gerner 2020; Dustmann 
et  al. 2022). In addition, migration into Germany accel-
erated over the past decade, resulting in a net migration 
inflow of around 4.6 million people between 2011 and 
2020 (Bundesamt für Migration und Flüchtlinge 2022). 
The high levels of immigration raise some concerns about 
a decline in wages for native workers which, according to 
partial equilibrium theory, may occur through an expan-
sion of labor supply along a finitely-elastic labor demand 
curve. While experimental research on earlier migration 
waves shows mixed results (Glitz 2012; Dustmann et al. 
2017), the own-wage elasticity of labor demand can lead 
to a ballpark estimate for the wage decline in the absence 
of general equilibrium effects. Taken together, by syn-
thesizing the entire literature rather than relying on sin-
gular studies, a separate meta-analysis for the German 
labor market can shed further light on these two impor-
tant issues and may guide researchers in building models 
to assess minimum wage policies (e.g., Müller 2009) or 
migration flows (e.g., Felbermayr et al. 2010).

This meta-analysis offers 12 main results for the Ger-
man labor market. First, the average own-wage elastic-
ity of labor demand is −0.43, which lies in the middle 
of the interval between −0.75 and −0.15 bracketed by 
Hamermesh (1993). This value is around 20% less elas-
tic than the global average in the meta-study by Lichter 
et  al. (2015), which may reflect Germany’s relatively 
high level of employment protection legislation. Second, 
reduced-form models frequently fail to deliver nega-
tive scale effects which is at odds with theory of labor 
demand. Third, empirical designs that explicitly address 
endogeneity of the wage rate feature significantly more 
negative estimates than naive OLS regressions, seemingly 
mitigating the confounding impact from uncontrolled-
for labor demand shocks and unobserved firm heteroge-
neity. Fourth, all other things being equal, labor demand 
responds more elastically in the long than in the short 
run. Fifth, there is evidence that the own-wage elasticity 
of labor demand turns out more negative at the firm than 
at the aggregate level since the latter does not account for 



Page 3 of 21     14 How elastic is labor demand? A meta‑analysis for the German labor market	

employment shifts within the aggregate (e.g., when firms 
lay off workers who take up a job in another firm in the 
same industry). Sixth, the analysis suggests that labor 
demand is not systematically more wage-elastic when 
relating to total hours worked rather than the number of 
workers. Seventh, systematic differences in the respon-
siveness of labor demand are not apparent between 
West and East German firms. Eighth, labor demand is 
more elastic in exporting or multinational firms than in 
firms that do not operate internationally. Ninth, there 
is an inverse U-shaped pattern between the own-wage 
elasticity of labor demand and workers’ skill levels: the 
demand for medium-skilled workers (i.e., workers who 
completed the dual vocational system) is less elastic than 
for low- and high-skilled workers. Tenth, conditional on 
output, demand for workers in atypical employment is 
more wage-elastic than for workers in typical (i.e., full-
time regular) employment. Eleventh, labor demand has 
become less elastic over time which may reflect labour 
hoarding in the wake of long-term demographic decline 
in Germany. Twelfth, the German labor demand lit-
erature is apparently characterized by publication bias, 
favoring significant elasticities that comply with micro-
economic theory.

In the most far-reaching meta-study on labor demand, 
Lichter et  al. (2015) perform meta-regressions of the 
own-wage elasticity of labor demand, building on 1334 
elasticity estimates from 151 international studies (see 
Sect. 3). My meta-study differs in five important aspects 
from their work. First, while such an international meta-
analysis on 40 countries is able to trace out systematic 
relationships across countries, national peculiarities 
remain hidden in unobserved country heterogeneity. To 
leverage intranational variation, this study focuses solely 
on evidence from the German labor market. Second, this 
meta-study constitutes the most comprehensive com-
pilation of own-wage elasticities of labor demand for 
the German labor market. With 705 observations, this 
meta-study comprises more than twice as many observa-
tions as the subsample of 302 estimates for the German 
labor market in the international meta-study by Lichter 
et al. (2015).1 Third, if wage changes make firms not only 
adjust the number of employees (i.e., the extensive mar-
gin) but also the number of working hours per employee 
(i.e., the intensive margin), the own-wage elasticity of 
labor demand becomes more negative. In this regard, this 
meta-analysis examines whether the own-wage elasticity 
of labor demand systematically varies by the underlying 

margin of adjustment. Fourth, trade theory implies that, 
due to increasing globalization, better substitution pos-
sibilities and greater price sensitivity of consumers ren-
der labor demand more wage-elastic. This meta-study 
is the first to examine whether the responsiveness of 
labor demand differs between internationally operat-
ing (i.e., exporting or multinational) firms and firms who 
are involved only in the national market. Fifth, in addi-
tion to marginal effects in the meta-regression analysis, 
this study also reports separate averages of the own-wage 
elasticity of labor demand by different dimensions of het-
erogeneity. Importantly, these values may guide research-
ers in calibrating their models of the labor market.

The remainder of the paper is structured as follows. 
Section 2 briefly sketches the conceptual background in 
terms of labor demand theory and the estimation of the 
own-wage elasticity of labor demand. Section  3 sum-
marizes key results about the elasticity of interest from 
available reviews or meta-analyses. Section  4 describes 
the properties of the meta-sample for the German labor 
market. Section  5 delivers the results from the meta-
regression analysis. Section 6 inspects whether the Ger-
man literature is characterized by publication bias. 
Finally, Section 7 concludes.

2 � Conceptual background
The following section offers a non-technical description 
of labor demand theory and the econometrics behind the 
own-wage elasticity of labor demand. This conceptual 
background provides important guidance for the selec-
tion of variables included in the meta-sample in Sect. 4. 
Moreover, it will help the reader to better interpret the 
results in the meta-regression analysis in Sect. 5.

Definition In his seminal work, Hamermesh (1993, p. 
3) defines labor demand in its broadest sense as “any 
decision made by an employer regarding the company’s 
workers—their employment, their compensation, and 
their training”. The modern core of the subfield of labor 
demand involves the production of a firm, its implica-
tions on the number of workers and hours demanded, 
and the responses of these outcomes to external shocks. 
The own-wage elasticity of labor demand η is defined as 
the percentage change in labor demand L when the wage 
rate w is increased by 1%:

Theoretical models and the existing body of empiri-
cal work suggest that the own-wage elasticity of labor 
demand has a negative sign. Hence, the labor demand 
curve is falling in the wage rate. Labor demand is usually 
referred to as “(in-)elastic” when the own-wage elasticity 
of labor demand lies below (above) −1. If labor demand 

(1)η =
∂ ln L

∂ ln w
=

∂ L

∂ w
·
w

L

1  On the one hand, the search for adequate studies was directed towards the 
German labor market and, thus, has brought forth many earlier studies that 
did not enter the international study. On the other hand, the later publica-
tion date of this article allows another decade of studies to be included in the 
meta-analysis.
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is (in-)elastic, the percentage reduction in labor demand 
exceeds (falls short of ) the underlying percentage 
increase in wages. Therefore, higher wage rates reduce 
(increase) the wage bill.

In the standard supply–demand framework, the nega-
tively sloped labor demand curve interacts with the 
positively sloped labor supply curve to determine the 
equilibrium wage and employment. When the labor 
supply curve shifts, the new equilibrium will material-
ize along the labor demand curve. The relative change 
in equilibrium outcomes hinges on the magnitude of the 
own-wage elasticity of labor demand. If labor demand is 
rather (in-)elastic, the labor demand curve runs pretty 
flat (steeply). Consequently, a negative labor supply shock 
will result in a relatively small (large) increase in the wage 
rate whereas the reduction in employment will turn out 
to be relatively large (small).

Optimal labor demand Hicks (1932) emphasizes that 
labor demand does not have a value in itself for the firm 
but rather constitutes a derived demand that stems from 
firms’ willingness to achieve profits by satisfying con-
sumers’ product demand. Optimal behavior implies that 
profit-maximizing firms choose labor demand such that 
the value of the marginal product equals the wage rate. 
When the wage rate increases, firms will reduce labor 
demand for two reasons: negative substitution effects and 
negative scale effects (Sakai 1974; Nagatani 1978). The 
negative substitution effect arises from the dual problem 
of minimizing cost, conditional on a certain volume of 
output. If labor becomes relatively more expensive, firms 
will substitute labor by more of other input factors (e.g., 
capital) to hold production constant. In contrast, the neg-
ative scale effect originates from the optimal choice of the 
volume of output. A higher wage rate raises marginal cost 
of production which is why firms will lower output and, 
hence, demand less of all input factors—including labor. 
Whereas conditional (or constant-output) own-wage 
elasticities of labor demand merely comprise substitution 
effects, unconditional (or total) own-wage elasticities 
of labor demand additionally include scale effects, thus 
measuring the overall effect of higher wages on labor 
demand. Taken together, labor demand theory requires 
the unconditional own-wage elasticities of labor demand 
to be more negative than its conditional counterpart.

Empirical model Structural-form models closely fol-
low the theory of labor demand. These models estimate 
the parameters of cost or profit functions to determine 
wage elasticities of labor demand. Under duality, cost and 
profit functions reflect the optimization behavior of firms 
(Mundlak 2001). To estimate the underlying parameters, 
the researcher must specify the functional form of the 
cost or profit function, respectively (Hamermesh 1986; 
Berndt 1991). Ideally, studies employ flexible functions 

that do not a priori restrict substitution possibilities, such 
as Translog or Generalized Leontief functions (Chris-
tensen et al. 1973; Diewert 1971).2 From either functional 
form, researchers derive a system of input equations that 
is commonly estimated via Zellner’s (1962) Seemingly 
Unrelated Regression or, when relying on instrumental 
variables, via Three-Stage Least Square Regression (Zell-
ner and Theil 1962).

Reduced-form models follow theory more loosely. 
Absent any specific functional form, applying logarithms 
to Shephard’s Lemma yields estimable log-linear specifi-
cations of factor demand (Hamermesh 1993). Reduced-
form models regress labor demand on wage rates and 
prices of cooperating input factors (all in logs). The 
resulting own-wage elasticity of labor demand can be 
directly inferred from the estimated coefficient for the 
respective log wage rate. For lack of theoretical struc-
ture, reduced-form models offer researchers considerable 
leeway in including additional control variables in their 
equations (Lichter et al. 2015).

Output decision Whether structural-form mod-
els reflect the output decision of firms depends on the 
researcher’s choice between a cost or profit function. 
On the one hand, cost functions address the problem 
of cost minimization given a certain volume of output. 
Hence, estimation of cost functions delivers conditional 
wage elasticities of labor demand. On the other hand, 
profit functions relate to profit maximization of firms 
and, hence, yield unconditional wage elasticities of labor 
demand.

In reduced-form models, firms’ output decision is mod-
eled through the set of covariates. When conditioning on 
the level of production, the production margin is sup-
pressed and the coefficient of the log wage rate reflects 
the conditional own-wage elasticity of labor demand 
(Hamermesh 1993). In contrast, reduced-form mod-
els that disregard production (and product prices) allow 
scale effects to materialize and, thus, provide uncondi-
tional wage elasticities of labor demand.3

Identification problem The endogeneity of the wage 
rate poses a threat to the estimation of own-wage elastici-
ties of labor demand. An important source of endogene-
ity is reverse causality that originates from the interplay 
between labor demand and labor supply. Shifts of the 

2  Flexible functional forms constitute second-order Taylor approximations 
to an arbitrary twice-differentiable cost or profit function. On the contrary, 
the CES function imposes that the elasticity of substitution between any 
two input factors is constant across all input pairs (Arrow et  al. 1961). The 
Cobb-Douglas (1928) function constitutes a limiting case of the CES function, 
imposing that the elasticity of substitution is 1.
3  Usually, the product price is also omitted as output reductions will raise 
product prices in imperfectly competitive product markets (Hijzen and 
Swaim 2010).
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labor demand curve (of whatever reason) move the wage 
rate and employment along the labor supply curve. Given 
the positive relationship between wages and labor sup-
ply, these shifts will result in an upward bias. By contrast, 
no simultaneity bias arises when labor supply is perfectly 
elastic (horizontal curve), that is, the wage rate is exog-
enously given. In such a case, variation in the wage rate 
perfectly traces out the slope of the labor demand curve.

The identifying assumption stipulates that uncon-
trolled-for shifts in labor demand must have a negligi-
ble effect on wage rates. While this assumption seems 
implausible when entire industries or regions adjust their 
labor demand, it is more likely to hold for individual 
firms (Hamermesh 1986). In particular, a single firm faces 
an exogenously given wage rate when labor markets are 
perfectly competitive.

In structural-form models, the underlying theory is 
supposed to depict the correct relationship between 
wages and the demand for labor. Hence, through the 
lens of structural modeling, the problem of identifica-
tion is assumed away (Lichter et al. 2015). However, this 
assumption might still be violated when the model is run 
on data.

In reduced-form models, addressing the problem 
of identification is usually of prime interest. The ideal 
instrumental variable is a pure shifter of the labor supply 
curve in the sense that it delivers variation in the wage 
rate without affecting labor demand other than through 
the impact on the wage rate itself (Wright 1928; Angrist 
and Krueger 2001). Unfortunately, credible instruments 
are scarce. Frequently, researchers rely on past informa-
tion on wage rates to instrument current wages (Arellano 
and Bond 1991). However, the identification fails when 
error terms are serially correlated. A promising alterna-
tive is the analysis of quasi-experiments, namely events 
that exogenously shift the wage rate (Addison et al. 2014). 
Most importantly, a large strand of the literature exam-
ines variation in minimum wage legislation (Brown et al. 
1982; Card and Krueger 1995).4 Besides, other studies 
have instrumented wage rates by changes in social secu-
rity taxes, firing costs, or massive immigrant shocks.

Omitted variable bias from unobserved heterogeneity 
constitutes another source of endogeneity. For instance, 
it is a stylized fact that large firms pay higher wages (Oi 
and Idson 1999). With longitudinal data on firms, the 
inclusion of firm fixed effects will capture time-invariant 

unobserved differences between employers (Addison 
et al. 2014). In such a case, the respective elasticity esti-
mates stem from pure variation within firms.

Time horizon When adjustment cost increase more 
than linearly with the size of adjustment, rational firms 
will dynamically optimize labor demand to reach their 
steady-state level only in the long run (Gould 1968; 
Hamermesh and Pfann 1996). Thus, an exogenous reduc-
tion in the wage rate will cause the firm to stagger the 
desired employment expansion over several periods 
(Holt et al. 1960). A simple typology will help to classify 
own-wage elasticities of labor demand with regard to the 
underlying time horizon: Adjustment cost rationalize 
sluggish responses in labor demand, implying that labor 
is out of equilibrium in the short run. In the medium run, 
labor demand can fully adjust to its equilibrium but the 
capital stock remains still fixed. In the long run, the fixity 
of the capital stock no longer holds.

To estimate long-run elasticities, structural-form mod-
els usually treat all input factors, including capital, as 
flexible (i.e., by modelling total costs or profits within a 
fully static model).5 By contrast, when the capital stock is 
modelled as quasi-fixed (Morrison 1988; Bergman 1997), 
structural-form models trace out medium-run elastici-
ties (i.e., by considering only variable costs or profits in 
a partially static model).6 Few studies estimate dynamic 
versions of cost or profit functions using error correction 
models (Anderson and Blundell 1982), which allow input 
demands to deviate from steady-state equilibria in the 
short run.

Absent theoretical complexity, reduced-form mod-
els can more easily incorporate dynamics by including 
lagged versions of the dependent variable (Tinsley 1971). 
The coefficient of the lagged dependent variable reflects 
firms’ inertia in adjusting towards their static equilib-
rium.7 In such a dynamic framework, the wage coeffi-
cient represents the short-run elasticity of labor demand 
which, along with the coefficient of the lagged depend-
ent variables, determines the medium- or long-run elas-
ticities. The determination of either medium- or long-run 

4  The majority of quasi-experimental studies do not estimate labor demand 
equations as described, but rather make use of difference-in-difference or 
event-study designs. Nevertheless, these studies constitute reduced-form 
models in the sense that they do not impose any theoretical structure on the 
empirical model.

5  Alternatively, many long-run models ignore the capital stock and, thus, 
assume that capital is perfectly separable from the modeled inputs.
6  In addition to medium-run effects, partially static models also allow for 
the estimation of long-run elasticities. For this purpose, studies addition-
ally determine the long-run optimal capital stock by comparing the shadow 
price with the user cost of capital (Brown and Christensen 1981) If adjusting 
the stock of capital is costly, the partially static model outperforms the fully 
static model, which abstracts from adjustment cost.
7  Dynamic panel bias leads to a spurious estimate for the coefficient of the 
lagged dependent variable (Nickell 1981). To circumvent this bias, econo-
metricians have proposed to instrument differences of the lagged dependent 
variable by higher-order lags in levels (Anderson and Hsiao 1982; Arellano 
and Bond 1991).
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responses hinges on whether the specification conditions 
on the capital stock or not.8

Unit of observation Wage elasticities of labor demand 
differ also with regard to the unit of observation. As per-
sonnel decisions take place at the level of the firm, micro-
level data are best suited to infer the demand responses 
of employers. By contrast, elasticity estimates based on 
aggregate data, such as data on industries or regions, will 
underestimate the true response of firms to wage varia-
tion to the extent that workers switch employers within 
the aggregate (Hamermesh 1993). Nevertheless, the 
impact of higher wage rates on aggregate labor demand is 
relevant as well, in particular because shifts in aggregate 
labor demand do not only capture responses of operating 
employers but also entries and exits of firms.

Margin of adjustment Labor demand usually refers to 
headcount demand for workers. Some studies emphasize 
that working hours normally vary across individuals and, 
instead, analyze the overall number of demanded hours. 
If, in addition to workers, firms also reduce the number 
of hours worked per worker, the own-wage elasticity of 
labor demand becomes more negative.

Firm characteristics The responsiveness of firms’ 
employment decision may also be driven by sectoral and 
regional differences. Industries differ in their production 
technologies and, thus, could feature different marginal 
productivity curves and a varying ease of substituting 
labor. Moreover, drivers of the own-wage elasticity of 
labor demand, such as the supply of cooperating (labor) 
inputs or consumers’ price sensitivity, may have a local 
dimension.

With increasing globalization, a growing number of 
firms also operates internationally. International trade is 
supposed to render labor demand more elastic (Slaughter 
2001). When facing an increase in domestic wages, mul-
tinational firms can move production abroad, implying 
more scope for substituting domestic labor (Hijzen and 
Swaim 2010; Senses 2010). Higher globalization will also 
force domestic firms to face greater foreign competition. 
As a result, product demand becomes more price-elastic 
and, thus, the scale effect turns out to be more negative. 
In addition, exporting firms from high-income countries 
(such as Germany) are shown to exhibit an overall higher 
price responsiveness of product demand compared to 
firms that sell only in the domestic market (Simonovska 
2015; Lichter et  al. 2017). Therefore, exporters should 
feature a more wage-elastic demand for labor.

Worker characteristics As labor usually varies along 
many dimensions, it is of particular interest for labor 
economists to study the demand for heterogeneous 
types of workers. Plausible dimensions of heterogene-
ity include productive and contractual characteristics 
such as skill level, job tasks, or employment type. Spe-
cifically, the capital-skill complementarity hypothesis 
(Rosen 1968; Griliches 1969) postulates that substitution 
effects turn out to be less negative, the larger is the mag-
nitude of human capital embodied in the respective labor 
input (Hamermesh 1986). In general, linked employer-
employee data allow the researcher to classify workers 
along many dimensions (Hamermesh 1999). Some stud-
ies on labor demand also differentiate between male and 
female workers.

Measurement and dataset The quality and struc-
ture of data dictate several dimensions when estimating 
the own-wage elasticity of labor demand. The wage rate 
is best operationalized as average earnings per working 
hour.9 In terms of measurement, Hamermesh (1983) 
highlights that narrow measures of labor cost ignoring 
fringe benefits, paid vacations, or provisions might yield 
misleading results. In general, measurement errors can 
be minimized when relying on administrative sources 
rather than information from surveys (Lichter et  al. 
2015). Unlike cross-sectional or time-series data, panel 
data allow researchers to account for unobserved hetero-
geneity via fixed effects.

3 � Literature review
This section provides an overview of available literature 
reviews and meta-analyses on the own-wage elasticity of 
labor demand.

International evidence In an early review on the U.S. 
literature, Hamermesh (1976) summarizes own-wage 
elasticities of labor demand from reduced-form models 
that incorporate dynamic adjustment. He concludes that 
the likeliest value for the conditional own-wage elastic-
ity of labor demand is −0.15 in the short run. A decade 
later, Hamermesh (1986) reviews international evidence 
on the own-wage elasticity of labor demand from both 
structural- and reduced-form models. The review sug-
gests that the aggregate conditional own-wage elastic-
ity of labor demand falls roughly in the range between 
−0.50 and −0.15 in the long run. The author notes that 
studies which are based on small entities and are there-
fore less likely to suffer from simultaneity bias provide 
a similar range of elasticities. In terms of heterogene-
ous labor, the overall evidence suggests that conditional 
labor demand is more elastic for blue-collar than for 8  From an econometric point of view, medium-run models involve two advan-

tageous properties (Hijzen and Swaim 2010). On the one hand, controlling for 
the capital stock avoids measurement problem related to the user cost of capi-
tal. On the other hand, these models alleviate confounding shifts in the labor 
demand curve that arise from adjusting the stock of capital.

9  If information on hours is missing, studies frequently rely on average earn-
ings per (working) day and restrict the analysis to the demand for full-time 
workers who are supposed to work a similar number of hours.
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white-collar workers, seemingly mirroring the capital-
skill complementarity.

In his widely known textbook, Hamermesh (1993) gives 
an extensive review on the international literature. For 
models based on highly aggregated data, the author cal-
culates an average of −0.39 for the own-wage elasticity of 
labor demand. For less aggregated data, the mean of the 
estimates is −0.45. In general, few studies provide esti-
mates below −1 whereas, at the other extreme, estimates 
that exceed 0 are rare. The majority of estimates is brack-
eted by the interval [ −0.75;−0.15]. Given this interval, the 
author argues that a value of −0.3 constitutes a plausible 
“best guess” for the conditional own-wage elasticity of 
labor demand. This value is sometimes referred to as the 
“3 for 10 rule” (Hamermesh 2014), implying that a 10% 
increase in the wage rate results in a reduction in labor 
demand by 3%. Moreover, studies on heterogeneous labor 
typically find that labor demand for blue-collar workers is 
more elastic than for white-collar workers. As implied by 
theory, long-run elasticities turn out to be more negative 
than respective short-run effects. Overall, dynamic mod-
els suggest that labor demand adjusts rapidly to shocks. 
Specifically, half of the adjustment occurs within a quar-
ter and the bulk of adjustment is made within a year.

Espey and Thilmany (2000) collect 84 wage elastici-
ties from 29 studies on labor demand of agricultural 
firms. The average elasticity is −0.74 and over 85% of 
the estimates fall within the −1.5 to 0 range. In a meta-
regression, the authors find that farms’ labor demand is 
more elastic in the long-run than in the short-run. When 
controlling for scale effects, the wage elasticity of labor 
demand becomes less negative.

Lichter et  al. (2015) provide the most comprehensive 
review on the literature to date. Specifically, the authors 
carry out a meta-analysis that is based on 151 obser-
vational studies with 1334 elasticity estimates from 40 
countries. The average own-wage elasticity of labor 
demand is −0.55 (median: −0.42), and 83% of the esti-
mates lie between −1 and 0. In line with theory, the 
meta-regression finds that, all other things being equal, 
unconditional estimates turn out to be more negative 
than estimates for the conditional own-wage elasticity 
of labor demand when being derived from a structural-
form model. In contrast, estimates from reduced-form 
models do not statistically differ with regard to the out-
put decision, thus failing to comply with theory.10 Labor 
demand turns out to be significantly more elastic in the 

short run than in the medium or long run. In countries 
with lower employment legislation protection, labor 
demand tends to be more wage-elastic. When relying 
on administrative sources, firm-level estimates turn out 
significantly more negative than industry-level estimates. 
The meta-regression suggests that demand for unskilled 
and atypical workers is more elastic than for the average 
worker. Furthermore, a negative time trend implies that 
labor demand has become more elastic over the last dec-
ades, which is attributed to technological progress and 
increased globalization. Finally, the authors find evidence 
for downward publication bias: the elasticities appear to 
be selectively reported in favor of negative estimates that 
comply with theory.

Evidence on single countries Doucouliagos (1997) 
delivers meta-analytic evidence on the own-wage elas-
ticity of aggregate labor demand for the Australian labor 
market. Building on 15 studies, the author reports an 
average elasticity of −0.48. The author notes that none of 
the studies in his meta-sample establishes causality and 
thus, the meta-analysis cannot do either. Nevertheless, 
the analysis reveals that, ceteris paribus, model-based 
estimates arrive at more negative correlations between 
real wages and aggregate labour demand than model-free 
estimates. Further, in regressions with lagged dependent 
variables (i.e., in short-run analyses), labor demand turns 
out particularly inelastic.

For the Columbian labor market, Mora and Muro 
(2019) collect 28 estimated long-run own-wage elastici-
ties of labor demand from a total of 17 studies. The mean 
elasticity is −0.37, with the 95% confidence interval rang-
ing from −0.43 to −0.31. In addition, the authors report 
evidence in favor of downward publication bias.

Evidence on the German labor market Riphahn et al. 
(1999) provide an early literature review on estimated 
own-wage elasticities of labor demand for the German 
labor market. Given eight studies, the authors conclude 
that estimates range between −1.2 and −0.1. For low-
wage workers, the elasticity lies between −0.9 and −0.3. 
In another study, Sinn et al. (2006) summarize estimates 
from five studies on the German labor market and use a 
plausibly held value of −1 for further analysis.11

4 � Meta‑sample
Collection of estimates To provide a more recent and 
comprehensive summary of the literature, I carry out 
a meta-analysis for estimated own-wage elasticities of 

10  The most obvious explanation for this difference relates to the empirical 
set-up. While structural-form models explicitly model the firm’s output deci-
sion by relying on differing functional specifications, reduced-form models 
lack theoretical structure and address the output decision by merely including 
an additional control variable.

11  On a related topic, Möller (2012), Fitzenberger and Doerr (2016), and Cali-
endo et al. (2019) provide narrative reviews about employment effects of sec-
toral and national minimum wage policies in the German labor market.
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labor demand from the German labor market. As shown 
by Table 1, the construction of the meta-sample involved 
six steps. In a first step, I screened the standard textbook 
from Hamermesh (1993,  Chapters  3 and 7) for relevant 
studies. In the second, third, and fourth step, I drew on 
the literature surveys for the German labor market by 
Riphahn et al. (1999) and Sinn et al. (2006) as well as the 
international meta-study by Lichter et al. (2015). The fifth 
step involved a Google Scholar search on 8 September, 
2021 and on 11 October, 2022. In both cases, the search 
query combined two terms: “labor demand” and “Ger-
many”. In a last step, I examined the bibliographies from 
papers found in the previous steps to identify additional 
studies.

To be included in the meta-analysis, the study must 
report estimated or calculated own-wage elasticities 
of labor demand whose underlying variation is (at least 
partly) based on German data. I refrain from gathering 
elasticities of substitution which are nested in but con-
ceptually different from the own-wage elasticity of labor 
demand. For lack of conceptual comparability, and in line 
with Lichter et al. (2015), I do not collect estimates that 
originate from differences-in-differences or event-study 
designs (e.g., the majority of minimum wage studies).12 
Since the majority of studies provide more than a single 
estimate, I collect only elasticities that differ in an impor-
tant source of heterogeneity (i.e., in terms of the empiri-
cal model, output decision, identification strategy, time 
horizon, margin of adjustment, modeling of the capital 
stock, firm and worker characteristics, structure of the 
dataset, or the underlying sample). If estimates vary along 
slight differences in the specification, I select the authors’ 
baseline estimate. When there is no preferred estimate, 
I include the elasticity from the most comprehensive 

specification. If available, I also collect the respective 
standard errors or calculate them from reported t statis-
tics. In the end, I arrive at a meta-sample comprising 105 
studies with 705 elasticity estimates. In Additional file 1, 
I provide systematic overviews on the main attributes of 
these studies (Table A1) and the dimensions and sources 
of the estimates (Table A2).

Descriptive statistics Figure 1 visualizes the distribu-
tion of the 705 collected estimates. The estimates of the 
own-wage elasticity of labor demand average −0.430, and 
the median elasticity is −0.310. The underlying stand-
ard deviation is 0.556. Overall, 49.5% of the estimates lie 
within Hamermesh’s (1993) interval between −0.75 and 
−0.15. The vast majority of estimates (84.8%) corrobo-
rate that labor demand is inelastic (i.e., the elasticity lies 
between −1 and 0). 7.5% of estimates feature a positive 
sign, thus failing to comply with theory. By and large, the 
mean and median of elasticities turn out around 20% less 
elastic than in the international meta-analysis by Lichter 
et  al. (2015). A natural explanation is employment pro-
tection legislation which, in Germany, is relatively high 
by international standards (Schneider and Rinne 2019), 
resulting in less labor market flows (Lazear 1990).

Table  2 presents descriptive statistics for the meta-
sample, separately for the attributes identified as main 
drivers of heterogeneity in Sect. 2. Structural-form mod-
els account for 57.3% of estimates in the meta-sample, 
whereas the remaining 42.7% pertain to reduced-form 
models. Remarkably, only 7.8% of estimates refer to 
unconditional labor demand, that is, they not only com-
prise substitution but also scale effects. In terms of the 
identification problem, 24.7% of estimates instrument the 
wage variable to address bias from uncontrolled-for labor 
demand shocks, while 59.7% include unit fixed effects 
to account for unobserved heterogeneity. Regarding the 
time horizon, the elasticities spread relatively evenly over 
short-, medium- and long-run effects. The short-run 
elasticity averages −0.17 and, in line with substantial cost 
of adjusting the labor input, is less negative than the aver-
age medium- or long-run elasticity ( −0.50). The units of 
observation are distributed as follows: 35.6% characterize 
labor demand of single firms, 62.0% reflect industries or 
regions, and the remaining 2.4% of estimates relate to the 
economy as a whole. On average, the own-wage elasticity 
of labor demand for the economy ( −0.29) is considerably 
higher (i.e., less negative) than the elasticity for industries 
or regions ( −0.43) or single firms ( −0.44). The majority 
of estimates (81.7%) measures labor demand in terms of 
headcount employment whereas another 16.2% examine 
the total number of hours worked.

Table 1  Construction of meta-sample

The table displays the sources used to construct the meta-sample of own-
wage elasticities of labor demand for the German labor market. Source: Own 
illustration

Step Source Additional 
studies

Additional 
estimates

1 Hamermesh (1993) 10 48

2 Riphahn et al. (1999) 4 51

3 Sinn et al. (2006) 2 6

4 Lichter et al. (2015) 44 308

5 Google Scholar 25 209

6 Bibliography of Studies 
Identified in Steps 1–5

20 83

1–6 Total 105 705

12  In this respect, Popp (2021, Figure  6) provides an overview of own-wage 
elasticities of labor demand that stem from minimum wage variation in the 
German labor market.
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Concerning the industry, most of the estimates refer 
either to the overall economy (43.3%) or the manufac-
turing sector (45.8%), while the non-manufacturing sec-
tor is reflected by only 10.9% of the estimates.13 44.7% of 
estimates refers to German territory as a whole whereas 
48.8% describe labor demand in West German firms. 
As studies are available only after reunification in 1990, 
elasticities for East Germany make up only 6.5% of the 
estimates. 11.3% of the estimates reflect the employment 
decision of “internationally operating” (i.e., either export-
ing or multinational) firms, whereas 1.7% of the estimates 
relate to non-exporting or national firms. From a pure 
descriptive point of view, the average elasticity of interna-
tionally operating firms is more negative ( −0.56) than the 
average across all firms ( −0.41) and those firms that are 
not internationally operating ( −0.50).

In terms of worker characteristics, 60.1% of the estimates 
do not represent a certain educational type of worker (i.e., 
labor is treated as homogeneous input factor). The remain-
der of estimates show an inverse U-shaped relationship: in 
terms of averages, the own-wage elasticity of labor demand 
turns out more negative for low- ( −0.72) and high-skilled 

workers ( −0.44) than for medium-skilled workers ( −0.33). 
Apart from skill level, few studies differentiate labor by other 
worker characteristics, such as job type (7.1%), contract type 
(15.2%), and gender (10.5%). For lack of information on indi-
vidual hours worked, studies based on the German social 
security data (Müller and Wolter 2020) usually restrict their 
analysis to workers in typical employment (i.e., in regular 
full-time employment).

Regarding the data structure, 73.8% of estimates stem from 
panel data. Time series and cross-sectional data make up 
21.4% and 4.8% of the estimates. 53.3% of the estimates stem 
from peer-reviewed journal articles whereas 33.2% stem 
from non-refereed articles. 13.5% of the estimates originate 
from books or edited collections of articles.

To ease the later interpretation of the meta-regression 
results,  Table  A3 in Additional file  1  displays shares of 
the different study attributes in the estimates, differen-
tiating between certain (sub-)samples. The full sample 
covers the entire set of the 705 collected elasticities. The 
baseline sample is limited to 440 estimates with reported 
or calculable standard errors. Regarding the propor-
tions of the attributes, there are no systematic differences 
between both samples. In the full sample, the estimates’ 
average of the centralized year in the underlying data is 
1993 and the mean year of publication is 2004.14 As the 

Fig. 1  Distribution of own-wage elasticity of labor demand. The histogram illustrates the distribution of estimated own-wage elasticities of labor 
demand for Germany. For better illustration, the graph is truncated at ±1.5. Source: Own illustration

13  In this meta-study, I operationalize the “manufacturing sector” by the 
aggregates B (mining and quarrying), C (manufacturing), D (electricity, gas, 
steam, and air conditioning supply), or E (water supply; sewerage, waste man-
agement, and remediation activities) from the International Standard Indus-
trial Classification (ISIC). The remaining aggregates A and F-U form the 
“non-manufacturing” sector.

14  In the full sample, the time span covered in the underlying data ranges from 
the years 1923 to 2019. On average, the estimates’ underlying data cover an 
interval of 12.9 years.
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Table 2  Own-wage elasticity of labor demand by attributes

Own-wage elasticity of labor demand

Mean Median Standard  
deviation

Observations Share

Empirical model

 Structural-form model − 0.493 − 0.395 0.637 404 0.573

 Reduced-form model − 0.346 − 0.229 0.410 301 0.427

Output decision

 Conditional − 0.423 − 0.290 0.564 650 0.922

 Unconditional − 0.509 − 0.460 0.449 55 0.078

Instrumentation of wage variable

 Without instrumental variable − 0.412 − 0.320 0.502 531 0.753

 With instrumental variable − 0.485 − 0.270 0.694 174 0.247

Within-unit variation

 Without unit fixed effects − 0.339 − 0.208 0.516 284 0.403

 With unit fixed effects − 0.491 − 0.380 0.574 421 0.597

Time horizon

 Short-run − 0.174 − 0.091 0.235 152 0.216

 Medium-run − 0.496 − 0.390 0.569 241 0.342

 Long-run − 0.504 − 0.409 0.618 312 0.443

Capital stock

 Quasi-fixed − 0.441 − 0.330 0.550 282 0.400

 Flexible − 0.444 − 0.285 0.634 267 0.379

 None − 0.385 − 0.299 0.404 156 0.221

Unit of observation

 Firm − 0.443 − 0.360 0.607 251 0.356

 Industry or region − 0.428 − 0.280 0.533 437 0.620

 Economy − 0.288 − 0.240 0.233 17 0.024

Margin of adjustment

 Worker − 0.428 − 0.311 0.542 576 0.817

 Hours per worker − 0.348 − 0.120 0.436 10 0.014

 Overall hours − 0.455 − 0.320 0.638 114 0.162

 Not stated − 0.296 − 0.270 0.314 5 0.007

Industry

 Overall − 0.453 − 0.360 0.536 305 0.433

 Non-manufacturing − 0.504 − 0.265 0.786 77 0.109

 Manufacturing − 0.390 − 0.263 0.506 323 0.458

Region

 Overall − 0.510 − 0.440 0.560 315 0.447

 West Germany − 0.350 − 0.235 0.558 344 0.488

 East Germany − 0.483 − 0.370 0.423 46 0.065

Open economy

 Overall − 0.412 − 0.300 0.558 613 0.870

 Non-exporting or national firm − 0.502 − 0.427 0.426 12 0.017

 Exporting or multinational firm − 0.557 − 0.391 0.546 80 0.113

Skill level

 Overall − 0.387 − 0.260 0.493 424 0.601

 Low-skilled − 0.720 − 0.635 0.811 104 0.148

 Medium-skilled − 0.325 − 0.280 0.410 79 0.112

 High-skilled − 0.435 − 0.352 0.533 79 0.112

 Medium- or high-skilled − 0.213 − 0.190 0.144 19 0.027
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early literature did not report standard errors by default, 
the average across centralized years in data and the mean 
year of publication increases slightly, when looking only 
at estimates from the baseline sample.15

Finally note that, in general, it would be desirable 
to differentiate the wage effect on labor demand by 
some further characteristics. Unfortunately, few stud-
ies report elasticities for attributes other than those 
shown in Table  2. Thus, given the limited size of the 
meta-sample of 105 studies and 705 estimates, this 
paucity results in a lack of statistical power. As a con-
sequence, an examination of further attributes would 
not deliver statistically meaningful effects in the later 

meta-regression analysis. Nevertheless, the interested 
reader is referred to the following studies that differ-
entiate the own-wage elasticity of labor demand by 
further attributes, namely by firm size (Blechinger 
and Pfeiffer 1999; Lachenmaier and Rottmann 2007), 
by federal state (Fauser 2011), by more detailed indus-
tries (Koebel 1998; Fitzenberger 1999), by ownership 
status (Kölling 2019, 2021), by level of job require-
ment (Kölling 1998), by income group (Schneider et al. 
2002), and by task type (Peichl and Popp 2022).

5 � Meta‑regression analysis
Meta-regression model  In a next step, I carry out 
meta-regressions to more systematically inspect 
whether the own-wage elasticity of labor demand in 
the German labor market differs along the underly-
ing dimensions of heterogeneity, controlling for the 
impact of the remaining attributes. In line with stand-
ard meta-regression techniques, the ith estimate of 
the own-wage elasticity of labor demand from study 
s, referred to as ηis , is assumed to originate from an 
econometric model in such a way that the elasticity 
varies around its true value η0 due to study-specific 

The table displays descriptive statistics for the own-wage elasticity of labor demand by different attributes in the full meta-sample. Source: Own illustration

Table 2  (continued)

Own-wage elasticity of labor demand

Mean Median Standard  
deviation

Observations Share

Job type

 Overall − 0.432 − 0.313 0.558 655 0.929

 White-collar − 0.265 − 0.141 0.609 18 0.026

 Blue-collar − 0.479 − 0.381 0.484 32 0.045

Contract type

 Overall − 0.400 − 0.270 0.547 598 0.848

 Typical employment − 0.603 − 0.496 0.649 81 0.115

 Atypical employment − 0.576 − 0.627 0.278 26 0.037

Gender

 Overall − 0.410 − 0.289 0.543 631 0.895

 Male − 0.652 − 0.512 0.737 44 0.062

 Female − 0.527 − 0.395 0.436 30 0.043

Data

 Time series − 0.373 − 0.250 0.589 151 0.214

 Cross section − 0.486 − 0.420 0.613 34 0.048

 Panel − 0.443 − 0.324 0.542 520 0.738

Publication format

 Refereed article − 0.417 − 0.311 0.520 376 0.533

 Non-refereed article − 0.434 − 0.315 0.560 234 0.332

 Book or collection − 0.472 − 0.273 0.674 95 0.135

Overall − 0.430 − 0.310 0.556 705 1.000

15  As the choice of the empirical model partly dictates the dimensions 
reflected by the estimates, Table  A3 further divides the full sample into 404 
estimates from structural-form and 301 estimates from reduced-form mod-
els. The distinction between the model types underlines that instruments are 
more frequently used in reduced-form models (33.2%) than in structural-form 
models (18.3%). Given their static framework, structural-form models focus 
on medium- or long-run responses in labor demand. Dynamic versions of 
structural-form models are rarely estimated to determine short-run elastici-
ties (0.7%). Using lagged dependent variables, short-run dynamics are more 
easily integrated in reduced-form models (49.5%). By contrast, multi-factor 
demand systems for heterogeneous types of labor (e.g., for skills) are more 
often analyzed in structural-form models than in reduced-form models, with 
the latter mainly focusing on the demand for homogeneous labor.
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characteristics Xs , estimate-specific characteristics Zis , 
and sampling error εis:

Specifically, the baseline version of Eq. (2) regresses 
the point estimate for the own-wage elasticity of labor 
demand on a constant, the set of study- and estimate-
specific attributes from Table  2 (except for the publi-
cation format), the centralized year in the underlying 
data, and year of publication fixed effects to address 
methodological progress in the literature (e.g., the use 
of linked employer-employee data). As the precision 
of the elasticity estimates decreases with the respec-
tive standard error, the baseline regression performs 
a weighted least squares (WLS) estimation of Eq. (2) 
using the estimates’ inverse variance as regression 
weight to account for heteroscedasticity. Moreover, 
Stanley and Doucouliagos (2015) have shown that 
the weighted least squares estimator outperforms 
conventional meta-regression techniques (such as 
random-effects meta-regressions) in the presence of 
publication bias (see Sect. 6). Further, I cluster stand-
ard errors at the study level to account for study-spe-
cific peculiarities.

Results Table  3 displays the results from the meta-
regressions. In the first column, I begin with esti-
mating the equation using OLS for the full sample of 
elasticities, regardless of the availability of standard 
errors. In the second column, the OLS estimation is 
restricted to the baseline sample of estimates that fea-
ture standard errors. In the third column, I display the 
baseline WLS regression using the estimates’ inverse 
variance as regression weight. The fourth column 
includes an additional interaction effect to highlight 
the different modeling of the output decision in struc-
tural- and reduced-form models. To ease interpreta-
tion, the fifth column performs a WLS estimation for 
the narrower sample of conditional own-wage elastici-
ties of labor demand (i.e., comprising only substitution 
effects).

The regression results turn out fairly robust across 
the five specifications. All other things being equal, 
the use of a reduced-form model over a structural-
form model has no statistically significant effect on the 
magnitude of the elasticities (Columns 1–4), except 
when analyzing substitution effects only (Column 5). 
The unconditional own-wage elasticity proves to be 
more negative than the conditional own-wage elastic-
ity of labor demand, mirroring negative scale effects. 
In the baseline WLS regression (Column 3), this nega-
tive effect is significantly different from zero and con-
ceals important heterogeneity: Scale effects turn out 

(2)ηis = η0 + X
T
s β + Z

T
is γ + εis

considerably larger in structural- than in reduced-
form models (Column 4).1617 This finding echoes the 
international meta-analysis by Lichter et  al. (2015) 
that reports negative scale effects in structural-form 
models but zero effects in reduced-form models. The 
authors attribute the frequent appearance of zero or 
positive scale effects in reduced-form models (e.g., 
Revenga 1997; Slaughter 2001; Hijzen and Swaim 
2010) to a lack of theoretical structure, implying that 
the mere inclusion of an output variable does not suf-
fice to fully capture the scale effect.

Despite scepticism expressed in the literature, regres-
sions that instrument the wage rate arrive at significantly 
more negative elasticities than OLS regressions across all 
five regressions. Thus, the available instrumental vari-
ables seem to (partly) succeed in addressing upward bias 
from uncontrolled-for labor demand shifts along the pos-
itively sloped labor supply curve. In nearly all specifica-
tions, the inclusion of unit fixed effects results in more 
negative elasticities, likely because these designs elimi-
nate unobserved time-invariant heterogeneity, such as 
the large-firm wage premium.

The medium- and long-run response in labor demand 
turns out more wage-elastic than in the short run, point-
ing towards substantial cost of adjusting the labor input. 
In nearly all cases, these differences are statistically dif-
ferent at 1% levels. By contrast, the differences between 
the medium- and long-run horizon are not statistically 
different. However, the latter finding may stem from 
measurement error given the difficulty to obtain credible 
information on firms’ capital stock (e.g., Müller 2008). 
Accordingly, the way of modeling the capital stock also 
shows no significant effect on the own-wage elasticity of 
labor demand either.

For all specifications, the industry- or region-level esti-
mates are slightly more positive than the firm-level esti-
mates, reflecting the turnover of workers between firms 
within the aggregate. However, this effect is significant 
only when the sample is restricted to conditional elas-
ticities (Column 5). Nevertheless, this cushioning effect 
turns out larger at the economy level and is significantly 
different from zero in all of the five regressions. An obvi-
ous explanation for the larger effect size is the fact that 

16  In reduced-form models, the marginal effect of “Unconditional” (i.e., the 
scale effect) equals −0.248 (= 0.822–1.070) in Column 4. This effect is signifi-
cantly different from zero at the 1% level (p=0.005).
17  In the German sample, unconditional elasticities almost exclusively stem 
from reduced-form models. In fact, only Peichl and Popp (2022) use a struc-
tural-form model to determine unconditional own-wage elasticities of labor 
demand. In line with theory, they arrive at negative scale effects across all 
input factors.
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an entire economy is able to absorb more laid-off workers 
than a single industry or region.

Regarding the margin of adjustment, the regressions 
indicate that the demand for labor does not become 
markedly more wage-elastic when analyzing overall 
working hours rather than headcount employment. In 
the baseline regression, the additional impact of the 
intensive margin is negligibly small, which casts doubt on 
a systematically negative effect of wages on the demand 
for individual hours worked. In light of this result, the 
common practice of analyzing the responsiveness of 
labor demand along only the extensive margin proves 
to be an admissible simplification when information on 
individual working hours is not available (e.g., in the Ger-
man social security records).

The elasticities do not exhibit systematic differences 
between the overall economy, the non-manufacturing 
sector, and the manufacturing sector. Nevertheless, 
substitution effects seem to be weaker in the non-man-
ufacturing sector (p=0.262) where scope for automa-
tion is more limited than in the manufacturing sector 
(Column 5). Since the reunification in 1990, Germany 
is characterized by an economic divide between the tra-
ditionally market-oriented western part of the country 
and the post-communist eastern part. In particular, East 
Germany features higher unemployment rates (Smolny 
2009), lower productivity levels (Ragnitz 2007; Brenke 
2014), and a more limited coverage of collective bar-
gaining agreements (Addison et  al. 2013) than West 
Germany. Despite these structural disparities, the meta-
regressions do not yield any significant differences in the 
wage elasticity between West and East German firms. In 
line, Schnabel (2016) synthesizes the reunification lit-
erature and concludes that there is no East–West divide 
in terms of employer behavior. Against the background 
of the prevailing right-to-manage system in Germany 
(Hirsch and Schnabel 2014), relative increases in collec-
tively agreed wages (which used to be regionally differen-
tiated in course of the reunification process) are unlikely 
to have a different impact on employment between West 
and East Germany.

Trade theory suggests that globalization renders labor 
demand more wage-elastic, both in terms of larger sub-
stitution and scale effects. In line with theory, labor 
demand in non-exporting or national firms turns out less 
elastic than in exporting or multinational firms across the 
five specifications. In the baseline regression (Column 
3), this effect is sizeable and statistically significant. In 
Column 5, the effect is roughly halved (p=0.128), show-
ing that increased trade openness not only magnifies the 
substitution effect (i.e., facilitated offshoring of workers) 
but also the scale effect (i.e., higher price sensitivity of 
consumers abroad).

In terms of skill demand, I observe that labor demand 
is more elastic for low- and high-skilled workers than 
for medium-skilled workers.18 Importantly, the pattern 
remains when the sample is restricted to conditional 
own-wage elasticities of labor demand (Column 5). 
Hence, the meta-analysis provides evidence for an inverse 
U-shaped relationship between substitution effects and 
skills, which has been reported in many studies for Ger-
many (e.g., Fitzenberger and Franz 1998; Fitzenberger 
1999; Koebel 2002; Peichl and Siegloch 2012; Lichter 
et al. 2017; Peichl and Popp 2022). Reluctance of German 
firms to substitute medium-skilled workers may reflect 
the high-match quality arising from the dual apprentice-
ship system in Germany, which combines education at a 
vocational school with workplace-based training in a firm 
(Rhein et al. 2013). As a result, medium-skilled workers 
account for almost two third of overall employment in 
Germany, mirroring a relatively high productivity of this 
worker group (German Statistical Office 2022).19

Regarding the job type, the results turn out mixed and 
insignificant. Thus, employers’ wage responsiveness does 
not seem to vary between blue- and white-collar work-
ers, despite different task profiles and the associated risk 
of automation. In terms of contract type, the demand for 
typical (i.e., regular full-time) workers is less elastic than 
for the average worker (p=0.143) in the baseline WLS 
regression. The conditional demand for atypical workers 
turns out significantly more elastic than the average (Col-
umn 5), implying that atypical jobs can be substituted 
more easily. If firms were inclined to lay off female work-
ers when wage levels rise, such discriminatory behavior 
would manifest in a more negative own-wage elasticity 
of labor demand for women. Contrary to this notion, the 
regressions indicate that the elasticities do not systemati-
cally differ by gender.

In general, estimates from cross-sectional and panel 
data deliver more positive elasticities than time-series 
estimates, probably because the (additional) between-
firm variation confounds the regression results.20 Finally, 
in the WLS regressions, the coefficient for the central-
ized year of the underlying data turns out positive, sug-
gesting that, all other things being equal, labor demand 
has become less elastic over time. A plausible explanation 

18  In contrast to low-skilled workers, medium-skilled workers completed 
vocational training whereas high-skilled workers hold a university degree.

19  Under perfect competition with a numeraire good, the input share 
in total cost is equivalent to the production elasticity of the input factor: 
s
L
=

w·L

C
=

YL ·L

Y
.

20  Note that, as the regressions already condition on the inclusion of unit 
fixed effects, which is feasible only with panel data, the meta-coefficient for 
“Panel” delivers the marginal effect of analyzing panel data absent unit fixed 
effect (i.e., with within- and between-unit variation) vis-à-vis time-series 
data.
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for the positive time trend stems from long-term mac-
roeconomic trends in the German labor market. In the 
last decades, Germany has been characterized by demo-
graphic decline (Hamm et al. 2008) while, in recent years, 
the booming economy has brought employment to an 
all-time high. As a consequence, labor market tightness 
(i.e., the vacancy-to-unemployed ratio) has risen sharply 
(Bossler and Popp 2022). To minimize accompany-
ing recruitment problems, firms have been increasingly 
inclined to hoard labor (Hutter et al. 2020), that is, they 
maintain their labor demand even when facing adverse 
shocks such as higher wages.

Sensitivity In the preceding paragraphs, I have deter-
mined a variety of factors that contribute to the hetero-
geneity of the own-wage elasticity of labor demand. In 
a next step, I examine the sensitivity of the results using 
slight modifications of the regression equation, a nar-
rower sample of estimates, a different weighting scheme, 
and an alternative estimator.

In Additional file  1, Table  B1 displays the regression 
results for these sensitivity checks. In Column 1, I aug-
ment the baseline WLS regression with a squared term 
for the centralized year in the data to check the robust-
ness of the positive time trend. In Column 2, I modify the 
baseline specification to include a linear time trend for the 
publication year instead of year fixed effects. This regres-
sion addresses the concern that year of publication fixed 
effects, which are designed to capture publication trends 
in a fully non-parametric way, could absorb overly much 
variation given that each year features only a handful of 
publications in the meta-sample (see Table  A2). In Col-
umn 3, I carry out a WLS regression on the sample of esti-
mates that are statistically significant at the 10% level. In 
Column 4, I implement study weights (i.e., 1 divided by the 
number of estimates per study) to assure that each paper is 
given the same weight in the regression. In doing so, stud-
ies with a large number of estimates can no longer contrib-
ute excessively to the identification. Another advantage is 
that this regression can be performed on the full sample 
of estimates because the weighting scheme is not based 
on the reporting of standard errors. In Column 5, I apply a 
conventional random-effects meta-regression to the base-
line sample of estimates. Random-effects meta regressions 
allow for heterogeneity in the estimates beyond the control 
variables and sampling error by modeling an additional 
between-study variance (Hedges 1983; Raudenbush 1994).

By and large, the sensitivity checks deliver quite sta-
ble estimates, corroborating the robustness of my base-
line meta-regression results. Notably, the effect of overall 
hours becomes more pronounced in some of the sensitiv-
ity checks. Moreover, the specification with a quadratic 
term for the centralized year in the data suggests that the 
own-wage elasticity of labor demand followed a U-shaped 

pattern: Whereas the linear effect is significantly negative, 
the quadratic term turns out significantly positive. This 
pattern implies that, in line with the globalization argu-
ment (Slaughter 2001; Lichter et  al. 2015), labor demand 
was becoming more elastic at the beginning of the obser-
vation period while, later on, the responsiveness of labor 
demand waned over time. Favorably, the latter finding sup-
ports the argument that labor shortage which is also a rela-
tively recent phenomenon contributes to the positive time 
trend in the own-wage elasticity of labor demand.

6 � Publication Bias
Next, I analyze whether the German labor demand lit-
erature is characterized by publication selection bias. 
Specifically, published estimates could be selective in a 
sense that journals and researchers favor significant and 
theory-compliant results over null findings or results 
that contradict theory (De Long and Lang 1992; Stanley 
2005). If present, this selective reporting limits the infer-
ence that can be drawn from the empirical literature 
about the true underlying economic relationship.

Suppose there is a small, negative underlying own-wage 
elasticity of labor demand. Due to large standard errors, 
regressions will occasionally produce fairly distant esti-
mates. When there is no selection bias (i.e., all estimates 
are reported), the average across these estimates will 
depict the true relationship quite accurately. However, 
given the theoretical proposition that the labor demand 
curve is downward sloping, there might be a strong dis-
taste for reporting positive wage effects on the demand 
for labor. If positive values are indeed under-reported, 
the distribution becomes truncated and the associated 
mean is biased.

To test for publication bias, I examine the relationship 
between point estimates and their standard errors in the 
baseline sample (Card and Krueger 1995). Absent publica-
tion bias, point estimates and standard errors are unrelated. 
However, if researchers are inclined to report significantly 
negative own-wage elasticities of labor demand (i.e., with 
a t value of less than −1.64 at the 10% significance level), 
point estimates and standard errors will be negatively cor-
related given that t = b

se
 . A simple OLS regression of point 

estimates on respective standard errors yields a significantly 
negative coefficient of −7.18 (standard error: 1.39), pointing 
towards considerable publication bias.

Figure  2 illustrates “funnel plots” to visually inspect 
publication bias. Panel a plots point estimates against the 
inverse of their squared standard error. In the absence of 
publication bias, low-precision estimates would increas-
ingly feature more widely dispersed coefficients (i.e., 
the plot is funnel-shaped). In fact, the distribution is 
not funnel-shaped but asymmetric: The left tail is much 
more prominent than the right tail of the distribution 
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(skewness: −2.10), implying a search for the “correct” 
negative sign. In addition to values above zero, the distri-
bution of effect sizes also appears to be truncated below 
values of −1. Thus, the literature seems to favor negative 
but inelastic labor demand responses to wage increases. 
For the subset of “high-precision” estimates, Panel b 

examines publication bias regarding the statistical signifi-
cance more closely. The blue funnel represents absolute t 
values of 1.64 and, thus, separates insignificant estimates 
from those that are statistically significant at the 10% 
level. Obviously, the probability mass increases dispro-
portionately to the left of the funnel, highlighting that the 

Fig. 2  Funnel Plots. The figure shows funnel plots to examine publication bias regarding own-wage elasticities of labor demand from the German 
labor market. Specifically, the figures plot point estimates of own-wage elasticities of labor demand against the underlying (inverse of the squared) 
standard error. In the absence of publication bias, low-precision estimates are supposed to be widely dispersed. The graphs are truncated at the axis 
edges. In Panel b, the blue funnel indicates the 10% significance level (t= ±1.64 ). Source: Own illustration
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literature also tends to favor significant over insignificant 
own-wage elasticities of labor demand.

In certain cases, relying solely on funnel plots can lead 
to false inferences about publication bias.21 Therefore, 
in Table  4, I carry out multivariate regressions of point 
estimates on standard errors to test more rigorously for 
publication bias. In Column 1, I additionally control for 
the same set of attributes as in the meta-regression analy-
sis (see Sect.  5). After conditioning on these covariates, 
the evidence still speaks in favor of publication bias: An 
increase in the standard error by 0.1 lowers the reported 
own-wage elasticity of labor demand by 0.16 on average.22 
In Column 2, I include an interaction term between the 
standard error and the use of a reduced-form model. As 
expected, publication bias turns out higher in reduced-
form models which allow researchers more leeway in 
specifying their regressions than structural-form mod-
els. However, this difference is not statistically significant 
(p=0.258). In Column 3, the regression differentiates 
publication bias with regard to the margin of adjust-
ment. Reporting elasticities for overall hours could be 
more selective as the relative adjustment along the hours 
margin is supposed to be larger than adjustment along 

the extensive margin only. In fact, the bias turns out to 
be much larger if the estimate reflects demand for total 
hours rather than the number of workers. Finally, Col-
umn 4 examines whether the relationship between point 
estimates and standard errors differs by publication for-
mat. Although not statistically different, publication bias 
turns out less pronounced in discussion papers, books, or 
edited collection of papers than in peer-reviewed articles.

7 � Conclusion
The own-wage elasticity of labor demand is a key param-
eter in empirical research, governing the slope of the 
labor demand curve. Regarding the German labor mar-
ket, general evidence on the responsiveness of firms’ 
labor demand to wage changes was scant: There are 
two narrative literature reviews, but these refer to only 
a handful of studies and date back to the past when evi-
dence from linked employer-employee data was hardly 
available. Although plenty of studies determine own-
wage elasticities of labor demand for the German labor 
market, the growing evidence had not yet been synthe-
sized using meta-regression techniques. Building on 105 
studies, this meta-study filled this gap by thoroughly ana-
lysing a total of 705 elasticity estimates through the lens 
of labor demand theory, empirical modeling, and differ-
ent firm and worker characteristics.

This meta-study has revealed that the estimates for the 
own-wage elasticities of labor demand average −0.43 for 
the German labor market. This value is around 20% less 
elastic than the average in the international meta-study 

21  First, a funnel plot may not adequately predict publication bias if the effect 
size of high-precision studies differs from the effect size of low-precision stud-
ies due to inherent between-study heterogeneity (Lau et  al. 2006). Second, 
depending on the scale of the y axis, the appearance of the funnel plot can 
change quite dramatically (Tang and Liu 2000).

22  The bias found here has a similar order of magnitude as in the interna-
tional meta-study by Lichter et al. (2015).

Table 4  Publication Bias

The table shows meta-regressions for own-wage elasticities of labor demand from Germany. The results stem from augmented versions of the baseline regression 
model in Column (3) of Table 3, additionally controlling for (interactions of ) the standard error of the elasticity estimate. The baseline sample refers to all estimates 
with reported or calculable standard errors. Standard errors (in parentheses) are clustered at the study level.  WLS = Weighted Least Squares. * = p<0.10. ** = p<0.05. 
*** = p<0.01. Source: Own illustration

Dependent variable: Own-wage elasticity 
of labor demand

(1) WLS (2) WLS (3) WLS (4) WLS

Standard error − 1.562 (0.590)*** − 1.087 (0.812) − 0.952 (0.571)* − 2.249 (1.011)**

Standard error × Reduced-form model − 1.434 (1.258)

Standard error × Overall hours − 2.928 (1.223)**

Standard error × Non-refereed article 1.382 (1.482)

Standard error × Book or collection 1.388 (1.997)

Constant 9.117 (13.00) 10.04 (13.09) 7.884 (13.18) 18.49 (13.43)

Publication format fixed effects No No No Yes

Control variables Yes Yes Yes Yes

Estimator WLS WLS WLS WLS

Sample Baseline Baseline Baseline Baseline

Weight Inverse Variance Inverse Variance Inverse Variance Inverse Variance

Number of observations 442 442 442 442

Number of studies 73 73 73 73

Adjusted R 2 0.916 0.917 0.918 0.922
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by Lichter et  al. (2015), seemingly reflecting employ-
ment protection legislation which, in Germany, is high 
by international standards. In particular, the meta-study 
has investigated the impact of further peculiarities of 
the German economy on the responsiveness of labor 
demand. Despite structural differences between the West 
and East German labor market, the meta-regressions do 
not provide evidence for an East–West divide along the 
own-wage elasticity of labor demand. Given Germany’s 
extraordinarily high level of foreign trade, the analysis 
finds that labor demand of internationally operating firms 
reacts more elastically to wage changes than firms whose 
activities are limited to the domestic market. In terms of 
skill demand, the German labor market is characterized 
by an inverse U-shaped pattern between education lev-
els and substitution effects: Demand for medium-skilled 
workers, who are trained in the dual vocational system, 
turns out to be less elastic than the demand for low- and 
high-skilled workers, holding output constant. For the 
last decades, the analysis suggests that labor demand has 
become less elastic, which may reflect labour hoarding in 
the wake of long-term demographic decline. In line with 
international evidence, the analysis buttresses that labor 
demand is more responsive i) when firms adjust their 
production levels and ii) when firms’ employment deci-
sion refers to the long run. Moreover, empirical models 
using unit fixed effects or instrumental variables appear 
to be effective methods to counteract upward bias from 
endogeneity of the wage rate.

This meta-study can help economists and policy-
makers to better assess the economic consequences of 
minimum wages, immigration waves, or income taxes - 
to name a few. First, regarding the 2015 minimum wage 
introduction in Germany, the competitive model in 
Knabe et  al. (2014) predicted a decline in employment 
by 910,000 workers, using −0.75 as a seemingly plausible 
value for the own-wage elasticity of labor demand. Inter-
estingly, this value comes close to the average estimate of 
−0.72 for low-skilled workers reported in this study (see 
Table 2). Thus, when leaving downward publication bias 
aside, the apparent discrepancy between the disemploy-
ment effects in ex-ante simulations and the close-to-zero 
effects in ex-post evaluations is rather arising from the 
bite measurement or the underlying simulation model 
than from calibration issues. Second, in terms immigra-
tion flows, the same elasticity implies that, in the text-
book model of a competitive labor market, an increase in 
the fixed supply of low-skilled workers by 1% leads to a 
wage reduction of 1.4 (= 1/0.72) percent. However, this 
value is just a ballpark estimate in a sense that it is based 
on simplifying assumptions (e.g., perfect substitutability 
between natives and immigrants) and reflects a partial 

equilibrium analysis that abstracts from indirect migra-
tion effects (e.g., increased product demand).

By and large, when assessing the impact of labor sup-
ply shocks or wage policies, relying on a single own-
wage elasticity of labor demand delivers an incomplete 
representation of the German labor market. In light 
of this meta-analysis, researchers should rather adapt 
their elasticity to their specific setting (e.g., a short-run 
analysis with flexible output) and further differentiate it 
by relevant firm (e.g., by export status) or worker char-
acteristics (e.g., by education or job type). In particular, 
the descriptions and regressions in this meta-analysis 
can guide researchers to construct a set of appropriate 
elasticities, building on solid evidence from more than 
one hundred studies on the German labor market.
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