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Abstract

We evaluate the quantity-quality trade-o� on the labor market by estimating an augmented 
matching function weighting the matches by quality measures. We use the approach to eval-
uate the German labor market reforms conducted between 2003 and 2005. Indeed, we find a 
significant quantity-quality trade-o�. However, even a�er controlling for job quality, a good 
half of the positive e�ect of reforms on the matching e�iciency remains.

Zusammenfassung

Wir analysieren den Zielkonflikt zwischen Umfang und Qualität der Beschä�igung, indem 
wir eine erweiterte Matching-Funktion schätzen, worin die Zahl der neue Beschä�igungsver-
hältnisse (Matches) mit deren Qualität gewichtet wird. Diesen Ansatz verwenden wir, um 
die Auswirkungen der Hartz-Reformen der Jahre 2003 bis 2005 auf den Arbeitsmarkt zu 
bewerten. In der Tat bestätigt sich, dass ein Teil der zusätzlichen Beschä�igungs-
verhältnisse durch schlechtere Qualität erkau� war. Auch bei konstanter Qualität der neuen 
Matches wäre aber gut die Häl�e des positiven E�ektes auf die Matchinge�izienz infolge der 
Hartz-Reformen verblieben.

JEL

J11, E02, J65
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1 Introduction

While many countries have su�ered from considerable labour market slack since the late
2000s, unemployment in Germany has fallen considerably (see Figure 1 for the development
of unemployment and vacancies). Many see an important role of the 2003-2005 Hartz re-
forms in this context. At the same time, the quality of the labourmarket upswing is intensely
discussed. In particular, this concerns phenomena such as weak wage development, rising
wage inequality and potentially decreasing job duration. The debate includes the question
whether the success of the reforms – by increasing pressure on the unemployed and giving
additional opportunities to the employers – only came at the cost of blowing up a low-wage
sector with unfavourable working conditions.

Figure 1: Unemployment and Vacancies in Thousands, 1992-2017
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Source: Federal Labour O�ice.

Several studies show that job finding rates and matching e�iciency considerably increased
following the reforms (e.g., Klinger/Weber (2016); Launov/Wälde (2016)). In the underlying
paper, we augment a typical matching function approach by a quality perspective, intro-
ducing the concept of the quality-weighted matching function, where regarding the notion
or quality we take the perspective of the workers welfare. I.e., we weight matches by their
quality by including measures of wage, wage inequality and job duration into a matching
function.
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The weights are determined empirically, thus reflecting the relevance of the di�erent vari-
ables in a matching context. Then, we analyse to what extend matching e�iciency still in-
creasedwith the reforms once controlling for quality changes. Thus, we can address two key
questions: Did the reforms lead to real improvements in the functioning of the labourmarket
(e.g. by increasing institutional e�iciency as in Launov/Wälde (2016))? Or did they only shi�
the position in a trade-o� between quantity and quality?

If the reforms achieved the goal of integrating also low qualified and long-term unemployed
jobseekers intoemployment, this is likely tobeaccompaniedbyworseningqualitymeasures,
e.g. thewage. We avoid blaming such e�ects on the reforms by correcting the quality indices
for changes of individual worker characteristics using comprehensive micro data.

Our study contributes to the literature that considers negative side-e�ects of reforms at the
micro level, for examplevanOurs/Vodopivec (2006); vandenBerg/Vikström(2014)andNekoei/
Weber (2017). Many of these papers find a trade-o� between the quantity and the quality of
the jobs, where the quality is typically measured by wages or job stability.

However, estimates on micro level may be biased. They rely on the assumption that the job
finding probability of a treated person is not a�ected by the treatment of others. This ignores
equilibrium e�ects. Yet, as Cahuc/Le Barbanchon (2010) point out, equilibrium e�ects are
important for assessing the e�ects of reforms. For example, the increase of search e�ort of a
treated worker will produce congestion externalities that may reduce the job finding proba-
bility of other workers. We care for this by using aggregate measures of the reform e�ects.

Thus, our study is also related to the macroeconomic literature on reform e�ects. Studies in
this strand are Krause/Uhlig (2012); Krebs/Sche�el (2013) and more recently Hartung/Jung/
Kuhn (2018) and Hochmuth et al. (2019). They work with calibrated models to evaluate the
employment as well as wage e�ects of the reforms, however they do not explicitly assess the
quantity-quality trade-o�. Furthermore,while thesemodels helpunderstandpossiblemech-
anism of reform e�ects, they rely on strong model assumptions. Our approach estimates an
augmented matching function and exploits the variation of time series that are constructed
with detailed micro data information. Thus, the contribution of our study lies in evaluating
the overall quantity-quality trade-o� from a macro perspective, proposing a labour market
matching approach.

IAB-Discussion Paper 24|2019 6



2 Data

To calculate stocks andworker flows on the individual level, we use a 2 percent random sam-
pleof the IntegratedEmploymentBiographies (IEB, V13.01), providedby theGerman Institute
for Employment Research (IAB). IEB data are also used e.g. by Bauer/King (2018) to calculate
wages and aggregated job findings or by Schmieder/von Wachter/Bender (2012) to analyse
e�ects of a change of unemployment benefit duration on employment. The data cover the
universe of German employed and registered unemployed workers from 1980 to 2017 (see
Antoni/Ganzer/vom Berge (2016)). Employment is defined as employment subject to social
security, in full-time or part-time, including apprentices, marginal and subsidized employ-
ment. We observe the number of spells of registered unemployment ut and employment et
aswell as flows between both states until December 2017. We allow a lag of notmore than 30
days between u and e to count the transition as matchmt. The job finding rate is calculated
as jfr t = mt/ut−1 (see Figure 2).

Figure 2: Job Finding Rate, 1992-2017
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Source: IAB Employment Biographies. Own calculations.

As noted above, we concentrate on two quality aspects: wages and job stability (see Nekoei/
Weber (2017); Giannelli/Jaenichen/Rothe (2016)). Both dimensions are available in our data-
set. We calculate median daily wages and the lowest decile of wages in a new full-time job
a�er unemployment. Part-time workers are excluded in the analysis of wages, because our
data do not contain information on hours worked. The wages are deflated by the consumer
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price index. While 0.64percent ofwages are right-censoredat the threshold for social security
contributions, this is unproblematic formedian lowerpercentilewages. The ratioof the lower
decilewage to themedianwage is used as ameasure ofwage equality equalt in the lower half
of thewage distribution. We also use themedian entry wageswt and the log-wage di�erence
wdif t between the jobs before and a�er a given unemployment spell as further dimensions
of match quality. For job stability st, we calculate the share of newly started full- and part-
time jobs with a duration of one year or more. The median wage and the wage equality are
themeasures used later in the final regression and are shown in Figure 3. Quality reductions
over the period a�er the Hartz reforms, but also before, are evident.

Figure 3: Median Wage andWage Equality, 1992-2017
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3 Economic Concept

A typical labour market matching function (see Pissarides (2000)) is given by

mt = µ+ aut−1 + bvt−1 + εt (3.1)

wherem is the number ofmatches, u the number of unemployed, v the number of vacancies
and ε the error (variables in lower-case letters are in logs). Thus, (3.1) mirrors a production
functionwithmatching e�iciencyµ as the equivalent of total factor productivity. Weestimate
themodel for the period 1992 to 2017 withmonthly seasonally adjusted data and control for
the structure of the pool of unemployed (as Kohlbrecher/Merkl/Nordmeier (2016)) by includ-
ing the shares of low-skilled, of young (< 25 years), old (> 55 years), female and foreigner
workers among the unemployed (on a monthly basis taken from the o�icial statistics of the
Federal Employment Agency).

As Fahr/Sunde (2009) or Klinger/Rothe (2012), we include shi� dummies in the beginning of
2003, 2004 and 2005 taking into account the three steps of theHartz reforms. These dummies
capture changes in matching e�iciency at the time of the reforms.

We extend this matching function approach by weighting the matchesM by their qualityQ,
i.e.M∗ =MQ. Thereby,M ·Q becomes a sum in the log version andwe use asterisks for the
new coe�icients:

mt + qt = µ∗ + aut−1 + bvt−1 + ε∗t (3.2)

We represent q by measures of job quality. For estimating sensible weights for these mea-
sures in our framework we bring qt to the right hand side. Then we empirically determine
the weights in a regression that chooses the weights such that the explanatory power for the
matches is maximized.

These quality variables are likely to play a role for matching e�iciency due to the behaviour
of both market sides: On the one hand, employers – facing a lower wage – might become
less demanding and selective; compare Sedlaĉek (2014) or Hochmuth et al. (2019) for the
connection of firms’ hiring standards and matching e�iciency. On the other hand, the qual-
ity variables can be seen as indicators for jobseekers’ willingness to compromise, as in Ace-
moglu/Shimer (2000).

We experimented with several quality measures: The median wage of new jobs, the relation
of the lowest wage percentile to themedian as an inequalitymeasure, thewage di�erence of
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the jobs before and a�er unemployment and as stability measures the duration of the new
jobs and the share of jobs that exist longer than a year.

All thesequalitymeasuresmightbe influencedbycharacteristics likegender, age, nationality,
education,workingexperienceand regional factors. Thecompositionof these characteristics
changes over time, partly as an e�ect of the reform. However, we askwhether the job quality
is lower for given personal characteristics. Therefore, we calculate the quality indices under
the conditionof a constant compositionof thehiredworkers. Aswe take theperspective from
the worker side, we did not control for firm characteristics.

Accordingly, we apply a standard log-wage regression with a sample of all newmatches over
the whole period. The regressors are dummies for gender, nationality (German or other),
working in east Germany, three categories of educational level and the variables age, poten-
tial experienceand thedurationofunemploymentbefore thematch. Furthermorewe include
a fixedperiod e�ect for eachmonth. The index is then calculated as the predictedmeanwage
that includes the fixed timee�ectsbutholding the controls on their average values. The same
is done for the match duration and the log wage di�erence referred to the previous job. The
wage inequality index is defined as relation of the 10th to the 50th percentile of the predicted
wages.
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4 Results

The estimated baseline matching function results as:

ˆjfr t = 0.17
(1.09)

− 0.38
(0.05)

ut−1 + 0.50
(0.05)

vt−1 + 0.004
(0.04)

d03t + 0.14
(0.04)

d04t + 0.10
(0.04)

d05t + controls

with R2 = 0.827. In sum, the reform dummies (d03t, d04t and d05t) stand for an increase in
matching e�iciency of 24 percent. When taking into account the quality variables, we get the
extended estimation:

ˆjfr t = 1.96
(1.36)

− 0.42
(0.05)

ut−1 + 0.43
(0.05)

vt−1 + 0.01
(0.04)

d03t + 0.11
(0.04)

d04t + 0.01
(0.05)

d05t

− 0.47
(0.19)

wt − 0.34
(0.13)

equalt + controls

A likelihood ratio test of the relevance of the additional quality variables leads to a highly
significant test statistic of 16.5. Both a high wage level and a more equal wage distribution
– controlled for personal characteristics at the micro level – have significantly negative coef-
ficiences, which shows a trade-o� between job quality and the job finding rate.1 The coe�i-
cients are to be read as elasticities. Job stability and the wage di�erence of the jobs before
and a�er unemployment were le� out due to clear insignificance in a general-to-specific ap-
proach.

The quality variables clearly reduce the measured Hartz e�ect: The sum of the reform dum-
mies shrinks to 13 percent. In a Wald-test, this sum is significantly di�erent from the sum in
the baseline model above. Especially the e�ect in 2005 nearly vanishes. In this year Hartz IV,
the reform of unemployment assistance and welfare benefits, was implemented.

This reform part was especially controversial and blamed for exerting pressure on job seek-
ers. Indeed, following our results, in this regard the Hartz reforms came along with trading
o� quantity against quality. However, the reforms as a whole also led to real improvements
in the functioning of the labour market, which represent a good half of the overall e�ect on
matching e�iciency.

1 One may object that both wage measures are correlated and the e�ects may be a spurious relation that
cancels each other out. Therefore, we estimate versions with only one of the variables. The e�ect of the indices
are robust.
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5 Conclusion

We evaluated whether the speed-up of matches a�er the German labor market reforms was
paid by worse quality of new jobs. To estimate this possible quantity-quality trade-o� we in-
troduce an augmented matching function where the matches are weighted by quality mea-
sures. Using rich micro data for the labor market, we correct the quality measures for shi�s
in the composition of the newly matched worker. Even if we control for job quality, the re-
forms still have increased the matching e�iciency. However, nearly half of the overall e�ect
onmatching e�iciency turns out to be due to a quantity-quality trade-o�.

Enabling such assessments is amajormerit of the concept of the quality-weightedmatching
function. Future research could explore additional fields of application and develop further
the definition andmeasurement of match quality.
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