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A Descriptive statistics

Table A.1: Sample first moments of observed characteristics with small standardised
differences.

Voucher system Mandatory system Standardised differences between
Treatment- Control- Treatment- Control- (1) and (2) (1) and (3) (1) and (4)

group group group group
(1) (2) (3) (4) (5) (6) (7)

Personal characteristics

Female .472 .447 .477 .411 5.0 .9 12.4
No German citizenship .054 .080 .052 .071 10.5 1.0 7.2
Children under 3 years .042 .035 .040 .031 3.7 1.2 6.1
Single .300 .285 .270 .251 3.4 6.7 11.1
Sanction .007 .007 .009 .008 .2 2.0 .5
Lack of motivation .007 .007 .009 .008 .2 2.0 .5

Education and occupation

No schooling degree .036 .068 .036 .056 14.3 .4 9.3
Schooling degree without Abitur .720 .731 .750 .770 2.4 6.8 11.4
Missing .014 .031 .017 .032 10.9 2.4 11.9
No vocational degree .203 .227 .218 .219 5.9 3.6 3.8
Academic degree .112 .096 .081 .063 5.4 10.6 17.3
Agriculture, Fishery .012 .020 .015 .023 6.7 3.2 8.7
Construction .054 .032 .027 .022 10.9 13.3 16.6
Trade and Retail .127 .169 .148 .175 11.8 6.2 13.5
Communication and Information Ser-
vice

.108 .137 .122 .128 8.6 4.2 6.1

Employment and welfare history

Half months unempl. in last 2 years .398 .370 .578 .581 1.6 9.5 9.7
No unempl. in last 2 years .914 .921 .877 .878 2.7 11.8 11.6
Unemployed in last 2 years .034 .040 .046 .052 3.1 6.2 9.1
# unemployment spells in last 2 years .113 .102 .166 .165 2.8 11.6 11.4
Cumulative empl. in last 4 years 81.1 79.1 79.1 78.8 9.2 8.9 10.5
Cumulative benefits in last 4 years 3.00 3.52 3.70 4.02 6.3 8.2 11.5
Any programme in the last 2 years .047 .042 .056 .049 2.6 4.3 1.0

Timing of unemployment and programme start

Start unempl. in January .060 .101 .117 .105 15.0 19.8 16.1
Start unempl. in February .070 .089 .108 .089 7.2 13.4 7.0
Start unempl. in March .096 .083 .105 .085 4.5 3.0 3.7
Start unempl. in April .102 .088 .120 .086 4.8 5.7 5.8
Start unempl. in June .059 .078 .058 .072 7.6 .6 5.3
Start unempl. in July .052 .080 .053 .078 11.1 .3 10.4
Start unempl. in August .081 .078 .080 .078 1.0 .3 .9
Start unempl. in October .127 .078 .085 .082 16.4 13.8 14.9
Start unempl. in November .086 .079 .045 .082 2.6 16.6 1.7
Start unempl. in December .045 .082 .040 .089 15.0 2.8 17.6

State of residence

Baden-Württemberg .087 .113 .095 .090 8.6 2.9 1.2
Bavaria .159 .138 .111 .115 6.1 14.1 12.8
Berlin, Brandenburg .093 .093 .107 .111 .1 4.7 6.0
Hamburg, Mecklenburg Western
Pomerania, Schleswig Holstein

.076 .088 .098 .092 4.3 7.9 5.6

Hesse .064 .068 .063 .058 1.7 .1 2.3
Northrhine-Westphalia .232 .206 .182 .197 6.2 12.4 8.6
Rhineland Palatinate, Saarland .056 .054 .055 .049 .9 .6 3.4
Saxony-Anhalt, Saxony, Thuringia .123 .142 .189 .190 5.5 18.4 18.5

Characteristics of local employment agency districts

Population per km2 910 889 789 895 1.3 7.5 .9
Unemployment rate (in %) 12.2 12.3 12.1 12.0 1.9 1.4 3.8
Share of empl. in production industry .250 .246 .246 .241 5.1 4.7 9.9
Share of empl. in trade industry .150 .150 .150 .150 1.8 2.7 2.8
Share of non-German unempl. .139 .141 .126 .128 2.5 14.3 12.1
Share of vacant fulltime jobs .794 .794 .800 .799 0 8.4 7.6

Note: See Table 2 for sample first moments of observed characteristics with large standardised differences. In columns (1)-(4), we report
the sample first moments of observed characteristics for the treated and non-treated sub-samples. Information on individual characteristics
refers to the time of inflow to unemployment, with the exception of the elapsed unemployment duration and monthly regional labour market
characteristics, which refer to the (pseudo) treatment time. In columns (5)-(7), we report the standardised differences between the different
sub-samples and the treatment group under the voucher system. Please find a description of how we measure standardised differences in
Online Appendix B.2. OLF is the acronym for “out of labour force”.
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Table A.2: Efficient first moments of observed characteristics.

Voucher Mandatory Standardised differences between
system system (1) and (2)

(1) (2)

Personal characteristics

Female .472 .476 .8
Age 38.754 38.697 .8
Older than 50 years .011 .019 7.1
No German citizenship .054 .052 1.1
Children under 3 years .042 .040 1.2
Single .300 .270 6.6
Health problems .083 .093 3.7
Sanction .007 .009 2.1
Incapacity (e.g., illness, pregnancy) .022 .032 6.3
Lack of motivation .007 .009 2.1

Education and occupation

No schooling degree .036 .035 .5
Schooling degree without Abitur .719 .762 9.8
University entry degree (Abitur) .230 .185 11.2
No vocational degree .204 .217 3.3
Academic Degree .114 .081 11.3
White-collar .383 .440 11.7
Agriculture, Fishery .012 .015 3.2
Manufacturing .069 .101 11.6
Construction .053 .027 13.1
Trade and Retail .127 .148 6.1
Communication and Information Service .109 .122 4.1

Employment and welfare history

Half months empl. in last 2 years 45.5 44.5 15
Half months unempl. in last 2 years .401 .587 10
Half months since last unempl. in last 2 years 46.7 45.6 20.7
No unempl. in last 2 years .913 .876 12.1
Unempl. in last 2 years .034 .047 6.3
# unemployment spells in last 2 years .114 .168 12
Any programme in last 2 years .047 .057 4.5
Half months since of last OLF in last 2 years 45.7 44.9 12.1
Remaining unempl. insurance claim 25.6 23.4 17.6
Eligibility unempl. benefits 13.5 13.2 5.9
Cumulative empl. in last 4 years 81 79 8.3
Cumulative earnings in last 4 years 91,018 80,928 21.1
Cumulative benefits in last 4 years 3.02 3.74 8.4

Timing of unemployment and programme start

Start unempl. in January .059 .116 19.9
Start unempl. in February .070 .108 13.4
Start unempl. in March .095 .104 2.9
Start unempl. in April .102 .120 5.7
Start unempl. in June .059 .058 .4
Start unempl. in July .052 .053 .7
Start unempl. in August .082 0.08 .6
Start unempl. in September .152 .099 16.2
Start unempl. in October .127 .085 13.5
Start unempl. in November .087 .046 16.6
Start unempl. in December .045 .040 2.6
Elapsed unempl. duration 5.08 4.54 16.2

State of residence

Baden-Württemberg .085 .093 2.9
Bavaria .159 .113 13.4
Berlin, Brandenburg .090 .103 4.3
Hamburg, Mecklenburg Western Pomerania, Schleswig Holstein .077 .099 8
Hesse .064 .064 0
Northrhine-Westphalia .231 .180 12.7
Rhineland Palatinate, Saarland .056 .055 .7
Saxony-Anhalt, Saxony, Thuringia .125 .191 18

Characteristics of local employment agency districts

Share of empl. in production industry .250 .246 5.1
Share of empl. in construction industry .064 .077 52.4
Share of empl. in trade industry .150 .150 3.1
Share of male unempl. .564 .541 46.9
Share of non-German unempl. .138 .126 13.3
Share of vacant fulltime jobs .793 .800 8.9

Population per km2 902 778 7.4
Unemployment rate (in %) 12.2 12.1 2.5

Note: In columns (1)-(2), we report the efficient first moments of observed characteristics for the treated sub-samples. They are exactly
equal in the other re-weighted sub-samples, which are not reported. Information on individual characteristics refers to the time of inflow to
unemployment, with the exception of the elapsed unemployment duration and monthly regional labour market characteristics which refer to
the (pseudo) treatment time. In column (3), we report the standardised differences (SD) between the two treatment groups. Please find a
description of how we measure standardised differences in Online Appendix B.2. OLF is the acronym for “out of labour force”.
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B Supplements to the empirical approach

B.1 Proof of Equation (1)

We show that E[Y d
i,t(s)|Di = g, Ti = q] can be identified from the joint distribution

of random variables (Y,G(d, t, s), G(d′, t′, s), X) under Assumptions 1a and 2a (comp.

Hirano, Imbens, and Ridder, 2003, Rosenbaum and Rubin, 1983):

E[Y d
i,t(s)|Di = d′, Ti = t′] =

∫
E[Y d

i,t(s)|Di = d′, Ti = t′, Xi = x]fX(x|Di = d′, Ti = t′)dx,

=

∫
E[Y d

i,t(s)|Di = d, Ti = t,Xi = x]fX(x|Di = d′, Ti = t′)dx,

=

∫
E[Yi|Di = d, Ti = t,Xi = x]fX(x|Di = d′, Ti = t′)dx,

=

∫
E[Gi(d, t, s)Yi|Di = d, Ti = t,Xi = x]fX(x|Di = d′, Ti = t′)dx,

=

∫
1

pd,t,s(x)
E[Gi(d, t, s)Yi|Xi = x]fX(x|Di = d′, Ti = t′)dx,

=

∫
pd′,t′,s(x)

pd′,t′,s · pd,t,s(x)
E[Gi(d, t, s)Yi|Xi = x]fX(x)dx,

=

∫
pd′,t′,s(x)

pd′,t′,s · pd,t,s(x)
Gi(d, t, s)YifX(x)dx,

=E

[
pd′,t′,s(x)

pd′,t′,s · pd,t,s(x)
Gi(d, t, s)Yi

]
.

In the first equation we apply the law of iterative expectations. In the second equality

we condition on Di = d, which is possible because we assume that the expected potential

outcomes are independent of the treatment after controlling for Xi (Assumption 1). In

equality three we replace the potential by the observed outcome. In equality four we

multiply the outcome Yi with the the group dummy Gi(d, t, s). In equality five we use

the fact that E[DY ] = E[DY |D = 1]Pr(D = 1). In equality six we apply Bayes’ rule.

We make a backward application of the law of iterative expectations in equality seven.

Finally, we replace the integral by an expectation in equality eight. �
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B.2 Estimation strategy

A straightforward estimation strategy is based on the sample analogue of (1)

Ê[Y d
i,t(s)|Di = d′, Ti = t′] =

1

N

N∑
i=1

ω̂iYi,

with

ω̂i =
Gi(d, t, s)

1
N

∑N
j=1 p̂d′,t′,s(Xj)

· p̂d
′,t′,s(Xi)

p̂d,t,s(Xi)
, (1)

where p̂d′,t′,s(Xi) and p̂d,t,s(Xi) indicate the estimated conditional treatment probabilities

(henceforth, propensity scores). This is an Inverse Probability Weighting (IPW) estimator.

Hirano, Imbens, and Ridder (2003) demonstrate that the consistency and efficiency of an

IPW critically depend on the estimated propensity scores. Parametric specifications of

the propensity score do not necessarily lead to efficient estimates. One reason is that (1)

seeks to balance the sample covariate distributions, which equal

F̂d′,t′ =
1∑N

i=1 p̂d′,t′,s(Xi)

N∑
i=1

Gi(d
′, t′, s)1{Xi ≤ x},

when d = d′ and t = t′. However, F̂d′,t′ can be more efficiently estimated using information

from the entire population rather than from the random sample d′, t′ alone. The efficient

estimators for the covariate distributions of subpopulation d′, t′ equal

F̂ eff
d′,t′ =

1∑N
i=1 p̂d′,t′,s(Xi)

N∑
i=1

p̂d′,t′,s(Xi)1{Xi ≤ x}.

Accordingly, reweighting estimators that recover F̂ eff
d′,t′ rather than of F̂d′,t′ may be more

efficient. We report the efficient first moments for all control variables and both treatment

groups in Table A.2 in Online Appendix A.

Graham, De Xavier Pinto, and Egel (2016) recently proposed a double robust and

locally efficient semiparametric version of IPW, named Auxiliary-to-Study Tilting (AST).

This estimator precisely balances the efficient first moments of all control variables in

each treatment sample.2 Using AST, the propensity score is estimated in a conventional

parametric way. We use the probit model p̂d′,t′,s(Xi) = Φ(X ′iβ̂), where Φ(·) denotes the

cumulative normal distribution function and X ′iβ̂ is the estimated linear index. The

estimated propensity score p̂d,t,s(x) is replaced by p̃d,t,s(x). It is estimated under the

2Exact balancing is not guaranteed for the sample moments using conventional IPW estimators.
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following moment conditions:

1

N

N∑
i=1

Gi(d, t, s)

1

N

N∑
j=1

p̂d′,t′,s(Xj)

· p̂d
′,t′,s(Xi)

p̃d,t,s(Xi)
·Xi =

1

N

N∑
i=1

p̂d′,t′,s(Xi)

1

N

N∑
j=1

p̂d′,t′,s(Xj)

·Xi, (2)

where p̃d,t,s(Xi) = Φ(X ′iβ̃) is specified such that the left and right sides of (2) are numer-

ically equivalent for all elements in Xi (including a constant term). The right side is the

efficient first moment estimate. As the efficient first moment estimates are independent

of subpopulation with d, t, the first moments are exactly balanced in all treatment groups

for d, t ∈ {0, 1} using this procedure. The constant guarantees that the weights sum to

one. The expected potential outcomes are estimated using

Ẽ[Y d
i,t(s)|Di = d′, Ti = t′] =

1

N

N∑
i=1

ω̃iYi,

with

ω̃i =
Gi(d, t, s)

1
N

∑N
j=1 p̂d′,t′,s(Xj)

· p̂d
′,t′,s(Xi)

p̃d,t,s(Xi)
.

It can be shown that this estimator is
√
N -consistent and asymptotically normal dis-

tributed.3 Similar to Graham, De Xavier Pinto, and Egel (2016), we compute the signifi-

cance levels (p-values) of our estimated parameters based on a non-parametric bootstrap-

ping procedure (sampling individual observations with replacement).

3The large sample properties of AST are subject to assumptions regarding the specification of the propen-
sity score. These assumptions imply that the propensity score is correctly specified, strictly increasing in
its arguments, differentiable, and well located within the unit interval.
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C Matching quality

We assess the matching quality by reporting the moments (mean, variance, skewness,

kurtosis) and standardised differences for the control variables in all four samples. The

standardised differences are defined by

SD =
|µd,t,s − µd′,t′,s|√

0.5(σ2
µd,t,s

+ σ2
µd′,t′,s

)
· 100%,

where µd,t,s is the moment and σ2
µd,t,s

is the variance of the moment in the respective

treatment group Gi(d, t, s) with d, d′, t, t′ ∈ {0, 1} and s ∈ {v,m}. The pre-matching

standardised differences between the sample first moments are reported in Table 2. The

post-matching standardised differences between the efficient first moments are exactly

zero, as the first moments are precisely balanced (see the discussion in Online Appendix

B.2). Therefore, we do not report the standardised difference of the matched treatment

and control samples in Table A.2 (only between the voucher and mandatory system).

In the optimal case, matching estimators balance the complete distributions of all

control variables rather than only the first moments. For all binary variables, this re-

quirement is satisfied because the first moments are balanced. In the main specifications,

we control for 63 variables, 43 of which are binary. For the other variables, we report the

variance, skewness, and kurtosis for the different samples matched to the treatment group

under the voucher system in Table C.1. Furthermore, we present the higher moments for

the different samples matched to the treatment group under the mandatory system in

Table C.2. For most moments, we report small standardised differences. However, par-

ticularly for the monthly regional labour market characteristics, we find large differences

in the higher moments for the samples that are matched to the treatment group under

the mandatory system.
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Table C.1: Higher moments of observed characteristics matched to the treatment group
under the voucher system.

Voucher system Mandatory system Standardised differences between
Treatment- Control- Treatment- Control- (1) and (2) (1) and (3) (1) and (4)

group group group group
(1) (2) (3) (4) (5) (6) (7)

Variance

Age 55.48 64.64 56.33 63.1 13.62 1.35 11.68
Half months empl. in the last 24 months 41.45 40.17 38.23 36.72 1.16 2.98 4.47
Half months unempl.in the last 24 months 2.98 3.12 3.12 3.14 .72 .67 .77
Time since last unemployment in the last 24 months (half-months) 20.07 20.45 20.73 20.5 .42 .67 .44
# unemployment spells in the last 24 months .17 .17 .17 .17 .20 .07 .48
Time of last out of labour force in last 24 months 42.36 41.97 40.48 40.62 .26 1.34 1.24
Remaining unemployment insurance claim 174.91 193.14 163.49 185.54 6.64 4.47 4.00
Eligibility unemployment benefits 25.6 25.53 25.83 25.22 .17 .54 .89
Cumulative employment (last 4 years before unemployment) 513.34 468.74 491.27 442.71 5.73 2.83 9.28
Cumulative earnings (last 4 years before unemployment) 2.42 ·109 2.52 ·109 2.38 ·109 2.48 ·109 2.71 1.33 1.68
Cumulative benefits (last 4 years before unemployment) 62.67 61.98 66.42 66.77 .23 1.19 1.22
Elapsed unemployment duration 11.31 12.23 13.06 12.4 8.58 16.09 10.22
Share of empl.in production industry .00783 .00816 .00913 .00918 3.54 12.84 13.40
Share of empl. in construction industry .0004 .00043 .00038 .00039 4.26 3.82 1.98
Share of empl. in trade industry .00032 .00035 .00032 .00030 6.03 1.03 3.65
Share of male unempl. .00175 .00175 .00154 .00152 .15 8.55 9.64
Share of non-German unempl. .00734 .00742 .00659 .00644 .97 9.16 10.92
Share of vacant fulltime jobs .00584 .00583 .00383 .00391 .12 21.42 20.81
Population per km2 2814047 2820432 2039321 2152881 .07 8.78 7.37
Unemployment rate (in %) 25.56 26.3 19.42 19.02 2.15 19.77 20.87

Skewness

Age 46.23 110.42 81.03 115.84 5.20 3.18 5.87
Half months empl. in the last 24 months -691.31 -663.08 -610.47 -566.93 1.18 3.50 5.52
Half months unempl. in the last 24 months 29.37 32.61 34.63 35.01 .97 1.40 1.52
Time since last unemployment in the last 24 months (half-months) -381.07 -400.22 -449.84 -439.91 .89 2.61 2.30
# unemployment spells in the last 24 months 0.31 0.29 0.31 0.33 .59 .16 .63
Time of last out of labour force in last 24 months -865.15 -866.25 -789.08 -797.59 .03 1.80 1.61
Remaining unemployment insurance claim 1.07 353.20 -210.13 48.83 3.62 2.44 .52
Eligibility unemployment benefits 145.11 157.14 154.61 152.87 2.10 1.72 1.33
Cumulative employment (last 4 years before unemployment) -1.57·104 -1.37·104 -1.42·104 -1.25·104 4.64 3.41 7.38
Cumulative earnings (last 4 years before unemployment) 7.04·1013 9.0·1013 7.02·1013 9.41·1013 4.15 0.04 5.03
Cumulative benefits (last 4 years before unemployment) 2,014.09 2,016.49 2,268.74 2,441.50 .01 1.34 1.86
Elapsed unemployment duration 4.15 3.54 4.58 3.41 .75 .52 .91
Share of empl. in production industry .00022 .00031 .00053 .00054 4.33 13.62 13.83
Share of empl. in construction industry .00001 .00001 .00001 .00001 2.61 9.02 10.29
Share of empl. in trade industry .00000 .00000 .00000 .00000 1.20 9.53 10.75
Share of male unempl. -.00004 -.00004 .00000 -.00001 .32 13.85 10.23
Share of non-German unempl. .00016 .00016 .00010 .00012 .36 3.13 2.28
Share of vacant fulltime jobs -.00040 -.00043 -.00019 -.00017 .92 8.39 9.28
Population per km2 1.52·1010 1.53·1010 1.03·1010 1.11·1010 0.17 8.30 6.82
Unemployment rate (in %) 112.15 124.58 71.48 69.47 2.82 10.81 11.08

Kurtosis

Age 6984 9302 7132 8593 13.28 1.05 9.75
Half months empl. in the last 24 months 14214 13745 12377 11302 .88 3.64 5.95
Half months unempl. in the last 24 months 375 440 521 520 .96 1.82 1.84
Time since last unemployment in the last 24 months (half-months) 8409 9053 11762 11308 1.22 4.30 3.95
# unemployment spells in the last 24 months .84 .69 .75 .89 .81 .47 .27
Time of last out of labour force in last 24 months 22815 23205 20015 20243 .26 1.98 1.85
Remaining unemployment insurance claim 100847 117898 87180 105122 5.70 5.40 1.60
Eligibility unemployment benefits 2374 2615 2533 2621 3.11 2.23 3.06
Cumulative employment (last 4 years before unemployment) 912559 781159 807997 705710 5.50 4.38 9.00
Cumulative earnings (last 4 years before unemployment) 1.78·1019 2.04·1019 1.74·1019 1.96·1019 4.15 0.88 3.08
Cumulative benefits (last 4 years before Unemployment) 94493 98694 113972 139252 .33 1.48 2.36
Elapsed unemployment duration 241 266 295 269 7.26 15.21 8.26
Share of empl. in production industry .0001413 .0001612 .0002073 .0002076 4.96 14.45 14.70
Share of empl. in construction industry .0000005 .0000005 .0000006 .0000006 4.02 5.82 8.46
Share of empl. in trade industry .0000003 .0000004 .0000003 .0000003 4.92 3.75 4.30
Share of male unempl. .0000095 .0000098 .0000078 .0000074 1.03 5.88 7.43
Share of non-German unempl. .0001247 .0001258 .000105 .0001041 .38 7.28 7.60
Share of vacant fulltime jobs .0001584 .0001677 .0000669 .0000632 .94 12.29 13.13
Population per km2 1.0·1014 1.0·1014 6.8·1014 7.3·1014 .22 8.46 6.91
Unemployment rate (in %) 1740 1941 1219 1239 3.82 12.50 11.49

Note: In columns (1)-(4), we report the variance, skewness, and kurtosis of observed characteristics for the treated and
non-treated sub-samples. Information on individual characteristics refers to the time of inflow into unemployment, with
the exception of the elapsed unemployment duration and monthly regional labour market characteristics, which refer to
the (pseudo) treatment time. In columns (5)-(7), we report the standardised differences between the different sub-samples
and the treatment group under the voucher system. All control variables that are not reported in this table have binary
distributions. The higher moments of these variables are precisely balanced in the matched samples.
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Table C.2: Higher moments of observed characteristics matched to the treatment group
under the mandatory system.

Voucher system Mandatory system Standardised differences between
Treatment- Control- Treatment- Control- (1) and (2) (1) and (3) (1) and (4)

group group group group
(1) (2) (3) (4) (5) (6) (7)

Variance

Age 59.75 60.3 72.45 66.49 .82 16.27 8.64
Half months empl. in the last 24 months 58.91 54.18 62.6 53.03 3.98 6.51 1
Half months unempl. in the last 24 months 3.93 4.32 4.4 4.2 1.83 .33 .51
Time since last unemployment in the last 24 months (half-months) 41.11 45.83 44.56 44.64 3.34 .84 .75
# unemployment spells in the last 24 months .25 .26 .25 .26 .64 .55 .13
Time of last out of labour force in last 24 months 60.4 57.71 60.05 58.79 1.59 1.46 .66
Remaining unemployment insurance claim 156.52 145.13 178.65 169.72 4.91 14.17 10.4
Eligibility unemployment benefits 27.96 28.14 28.14 28.02 .39 .02 .24
Cumulative employment (last 4 years before unemployment) 606.44 559.64 553.45 518.33 5.73 .78 5.39
Cumulative earnings (last 4 years before unemployment) 2.14·109 2.04·109 2.11·109 2.15·109 3.152 2.242 3.228
Cumulative benefits (last 4 years before unemployment) 85.48 84.85 76.86 83.58 .17 2.28 .33
Elapsed unemployment duration 10.82 12.12 13.18 12.03 11.8 9.35 .81
Share of empl. in production industry .00577 .0086 .00573 .00842 32.26 31.97 1.76
Share of empl. in construction industry .00082 .0007 .00083 .00075 15.05 16.32 6.07
Share of empl. in trade industry .00041 .00038 .00038 .00038 4.26 1.29 .29
Share of male unempl. .00283 .00204 .00264 .00211 26.2 21.6 .43
Share of non-German unempl. .00991 .0084 .00931 .00833 14.99 9.19 .83
Share of vacant fulltime jobs .00502 .00524 .005 .00485 2.3 2.57 4.11
Population per km2 2800928 2321975 2881181 2377444 5.02 5.81 .62
Unemployment rate (in %) 31.81 32.41 34.03 31.58 1.99 5.25 2.52

Skewness

Age 85.74 110.07 153.47 163.78 2 2.96 3.9
Half months empl. in the last 24 months -894.18 -795.24 -1055.27 -772.03 3.87 8.51 .9
Half months unempl. in the last 24 months 31.99 43.57 39.91 40.72 3.36 1.02 .69
Time since last unemployment in the last 24 months (half-months) -732.4 -1014.77 -896.02 -969.59 7.23 2.76 .96
# unemployment spells in the last 24 months .44 .48 .43 .5 1.09 1.44 .41
Time of last out of labour force in last 24 months -1244.94 -1115.88 -1147.04 -1168.59 2.46 .66 1.05
Remaining unemployment insurance claim 126.4 -109.32 176.5 228.35 3.05 3.59 4.3
Eligibility unemployment benefits 152.86 166.34 184.87 175.92 2.08 2.49 1.31
Cumulative employment (last 4 years before unemployment) -18075.06 -15691.71 -15693.52 -14064.85 5.02 .004 3.72
Cumulative earnings (last 4 years before unemployment) 6.47·1013 6.33·1013 7.69·1013 8.62·1013 .34 3.08 5.03
Cumulative benefits (last 4 years before unemployment) 3005.55 2948.6 2372.48 2995.96 .25 2.75 .18
Elapsed unemployment duration 9.71 12.41 11.45 11.55 3.23 1.07 1
Share of empl. in production industry .0001537 .000418 .0001786 .0004147 13.62 11.99 .14
Share of empl. in construction industry .0000071 .0000112 .0000112 .0000135 8.1 .06 4.02
Share of empl. in trade industry .0000054 .0000044 .0000049 .0000045 3.59 1.7 .44
Share of male unempl. -.0000996 -.0000117 -.0000718 -.0000223 23.68 18.35 3.3
Share of non-German unempl. .0005108 .0002599 .0004424 .0002689 11 8.29 .44
Share of vacant fulltime jobs -.0002477 -.0004009 -.0002327 -.0003027 5.25 6.01 3.66
Population per km2 1.63·1010 1.28·1010 1.68·1010 1.33·1010 5.56 6.26 .84
Unemployment rate (in %) 104.8 104.26 115.28 101.21 .14 2.7 0.7

Kurtosis

Age 7962.29 8231.21 11811 10104.53 1.62 15.71 8.85
Half months empl. in the last 24 months 18211.33 16415.04 23904.57 15972.42 3.16 9.7 .7
Half months unempl. in the last 24 months 331.3 602.69 439.63 540.75 3.88 2.29 .72
Time since last unemployment in the last 24 months (half-months) 15975.52 27816.77 22022.23 26122.82 10.04 4.4 1.13
# unemployment spells in the last 24 months 1.11 1.28 1 1.4 .86 2.17 .69
Time of last out of labour force in last 24 months 34620.56 29581.17 28946.72 31456.16 2.86 .41 1.12
Remaining unemployment insurance claim 83697.48 69367.07 95652.58 92332.71 6.03 11.01 9.91
Eligibility unemployment benefits 2813.09 3052.54 3399.18 3331.8 2.61 2.98 2.49
Cumulative employment (last 4 years before unemployment) 1086431 929914.3 939481.9 827675.9 6.41 .41 4.58
Cumulative earnings (last 4 years before unemployment) 1.48·1019 1.40·1019 1.57·1019 1.72·1019 1.57 2.9 5.35
Cumulative benefits (last 4 years before unemployment) 149761.7 151238.6 108257.2 165057.4 .1 2.98 .66
Elapsed unemployment duration 232.13 274.49 302.67 268.76 10.38 6.53 1.36
Share of empl. in production industry .00008 .00018 .00009 .00018 24.78 22.17 .09
Share of empl. in construction industry .0000012 .0000011 .0000014 .0000014 4.01 9.89 6.4
Share of empl. in trade industry .0000004 .0000004 .0000004 .0000005 1.97 1.76 2.03
Share of male unempl. .00002 .00001 .00002 .00001 23.47 15.54 4.27
Share of non-German unempl. .00022 .00015 .0002 .00015 16.55 11.75 .31
Share of vacant fulltime jobs .00012 .00013 .00011 .0001 1.8 2.87 3.6
Population per km2 1.10·1014 8.52·1013 1.14·1014 8.88·1013 5.78 6.51 .89
Unemployment rate (in %) 1761.13 2128.73 1985.96 2093.44 9.62 3.59 .8

Note: In columns (1)-(4), we report the variance, skewness, and kurtosis of observed characteristics for the treated and
non-treated sub-samples. Information on individual characteristics refers to the time of inflow into unemployment, with
the exception of the elapsed unemployment duration and monthly regional labour market characteristics, which refer to
the (pseudo) treatment time. In columns (5)-(7), we report the standardised differences between the different sub-samples
and the treatment group under the voucher system. All control variables that are not reported in this table have binary
distributions. The higher moments of these variables are precisely balanced in the matched samples.
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D The change in dropout rates

In our interpretation of the negative effects of voluntary participation over the short- and

medium-term after course start (comp. Section 3.6.2), we argue that participants might

change their attitudes towards training in a positive way and participate with higher mo-

tivation. If an increase in motivation actually occurs, we should see a lower dropout rate

under the voucher system compared to the mandatory system. Therefore, we implement

a simple descriptive analysis to investigate the change in dropout rates under both allo-

cation systems. Course completion or dropout is only observed for treated individuals.

We define dropout as proposed by Paul (2015) if particiants complete less than 80% of

the planned course duration.

Table D.1: Marginal changes of dropout rate in the mandatory vs. voucher system

Dep. variable: Dropout yes/no
(1) (2) (3)

Post-reform period -.047 (.002) -.046 (.002) -.037 (.002)

Personal characteristics No Yes Yes
Education and occupation No Yes Yes
Employment and welfare history No Yes Yes
Timing of unemployment and programme start No Yes Yes
State of residence No Yes Yes
Programme type and durations No No Yes

Note: Marginal effects after probit estimations based on the sample of treated individuals in Sample A.

We estimate different specifications in which we add more control variables. In column

(3), we use all available controls variables including dummies for different planned course

durations. In all specifications (1)-(3), the marginal effect of the time dummy on the

dropout rate is significantly negative implying that the dropout rate decreases after the

reform by about 4-5 percentage points. This supports our argumentation.
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E Results for monthly earnings

Figure E.1: Overall reform, post-reform, and pre-reform treatment effects

Note: We estimate separate effects for each of the 88 months following the treatment. Diamonds indicate significant point
estimates at the 5%-level. Significance levels are bootstrapped with 499 replications. Lines without diamonds indicate point
estimates that are not significantly different from zero. We use baseline Sample A and control for local employment agency
district characteristics and the full set of observed characteristics (see Table A.2 in Online Appendix A).

Figure E.2: Selection and overall reform effects

Note: We estimate separate effects for each of the 88 months following the treatment. Diamonds indicate significant point
estimates at the 5%-level. Significance levels are bootstrapped with 499 replications. Lines without diamonds indicate point
estimates that are not significantly different from zero. We use baseline Sample A and control for local employment agency
district characteristics and the full set of observed characteristics (see Table A.2 in Online Appendix A).
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Figure E.3: Time effects

Note: We estimate separate effects for each of the 88 months following the treatment. Diamonds indicate significant point
estimates at the 5%-level. Significance levels are bootstrapped with 499 replications. Lines without diamonds indicate point
estimates that are not significantly different from zero. We use baseline Sample A and control for local employment agency
district characteristics and the full set of observed characteristics (see Table A.2 in Online Appendix A).

Figure E.4: Policy effects

Note: We estimate separate effects for each of the 88 months following the treatment. Diamonds indicate significant point
estimates at the 5%-level. Significance levels are bootstrapped with 499 replications. Lines without diamonds indicate point
estimates that are not significantly different from zero. We use baseline Sample A and control for local employment agency
district characteristics and the full set of observed characteristics (see Table A.2 in Online Appendix A).
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Figure E.5: Decomposition of policy effect into course composition (indirect) and volun-
tary participation (direct) effects

(a) Sample A (b) Sample B

Note: We estimate separate effects for each of the 88 months following the treatment. Diamonds indicate significant point
estimates at the 5%-level. Significance levels are bootstrapped with 499 replications. Lines without diamonds indicate point
estimates that are not significantly different from zero. We use baseline Sample A and control for local employment agency
district characteristics and the full set of observed characteristics (see Table A.2 in Online Appendix A). In the duration
effects, we account for the planned course durations and interactions using fixed duration dummies.
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