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A Additional Empirical Results

A.1 Take-Up of UI Benefits and Knowledge of Benefit Levels

Table A.1: Take-Up of Unemployment Insurance among Nonemployment Spells

Prop. of NE Spells No. Spells

All Spells 0.523 3,082,638
2 Years or Shorter 0.541 2,722,998
2 Days or Longer 0.547 2,945,611
14 Days or Longer 0.652 2,391,842
28 Days or Longer 0.682 2,147,350
Between 28 Days and 2 Years 0.743 1,787,710
Men 0.523 1,571,671
Women 0.523 1,510,967
Blue Collar 0.552 1,597,019
White Collar 0.584 1,046,374
Excluding Ages 50-54 0.519 2,916,063
Employed At Least 2 Years 0.542 2,092,416

Spells between 28 Days and 2 Years
Male 0.775 884,891
Male Under 50 0.775 830,488
Female 0.711 902,819
Female Under 50 0.712 851,411
Blue Collar 0.809 897,913
White Collar 0.779 657,425
Excluding Ages 50-54 0.743 1,681,899
Employed At Least 2 Years 0.754 1,247,794

Note: This table plots the share of workers who take up unemployment insurance after the end of an employment
spell. The sample is restricted to prime-age workers (25-54) whose employment spell prior to nonemployment
lasted at least one year and who were not recalled by their previous employer. We also drop workers who
immediately transition from employment into other types of spells, e.g., maternity leave or disability. The sample
period ranges from 1972 to 2000. To illustrate, the table indicates that 65.2% of nonemployment spells of 14
days or longer led to take-up of unemployment insurance.
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Table A.2: 1(Mth UI > 0| Mth NE > 0) ×100

Earnings Effects

(1) (2) (3) (4) (5) (6)
Panel A: UI Takeup, 1 Year Ahead (100 * Indicator)

Placebo: 3 Yr Lag -0.090 -0.055 -0.122 -0.116 0.012 0.022
(0.110) (0.114) (0.110) (0.111) (0.129) (0.132)

Placebo: 2 Yr Lag -0.200 -0.106 -0.139 -0.100 -0.120 -0.077
(0.113) (0.111) (0.101) (0.097) (0.114) (0.114)

Treatment Year 0.028 0.110 0.084 0.114 0.199 0.231
(0.113) (0.108) (0.109) (0.106) (0.123) (0.124)

Base-Year Average 48.196 48.196 48.196 48.196 48.196 48.196
Pre-p F-test p-val 0.200 0.626 0.372 0.524 0.528 0.734
R2 0.031 0.071 0.124 0.148 0.418 0.437
N (1000s) 910 910 908 908 609 608

Panel B: UI Takeup, 2 Year Ahead (100 * Indicator)

Placebo: 3 Yr Lag -0.036 -0.033 -0.064 -0.069 0.053 0.032
(0.078) (0.083) (0.081) (0.085) (0.098) (0.096)

Placebo: 2 Yr Lag

Treatment Year 0.128 0.106 0.150 0.122 0.206 0.181
(0.082) (0.083) (0.081) (0.082) (0.086) (0.087)

Base-Year Average 52.213 52.213 52.213 52.213 52.213 52.213
Pre-p F-test p-val 0.645 0.691 0.434 0.415 0.587 0.741
R2 0.032 0.074 0.124 0.147 0.386 0.404
N (1000s) 1127 1127 1126 1126 820 819
Mincerian Ctrls X X X
4-Digit Ind.-Occ. FEs X X X
Firm-Year FEs X X

Note. We evaluate the effect of four reforms to the Austrian unemployment insurance benefit schedule on the
take-up of UI. In particular, we begin with the months on UI in year t+ 1 or t+ 2 (as a share of total months),
which appears in Appendix Figure A.12, and indicate if there are nonzero months on UI and nonzero months
nonemployed. This indicator is missing if the individual has no months nonemployed in year t + 1 or t + 2,
in order to isolate take up. The outcome complements the analysis fo the effect on months on UI observed in
Appendix Figure A.12 (separation effects). This indicator is multiplied by 100 for legibility. Errors are two-way
clustered at the individual- and percentile-level.
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Figure A.1: Beliefs About UI Benefit Levels Among Employed Workers
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Note: The figure shows worker beliefs about unemployment benefits based on representative Eurobarometer
2006 data for Austria and compares it to data on actually paid out benefits among unemployed workers in 2006
based on AMS data. The Eurobarometer 2006 wave asked 568 employed respondents the following question:
“Suppose you are laid off, what is your belief about the percentage of your current income that would be replaced
through unemployment insurance and the Austrian social security system in the first six months?” The answer
categories are 91 to 100%, 71 to 90%, 51 to 70%, 31 to 50%, less than 30%, and a category for those who do
not know. 90.1% of respondents provide a quantitative answer. The figure presents the distribution of actual
benefits as a percent of net earnings and individuals’ beliefs about their benefits. We bin the actual benefit ratios
into the same interval bins that were presented in the Eurobarometer survey. To extract the mean response, we
use an interval regression and find a mean of 64.03% (SE 0.72). We also report the actual replacement rate of
unemployed workers in 2006 based on AMS data and find a mean of 65.29%.
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A.2 Additional Specification: IV Interpretation

Table A.3: Validation Exercise: Difference-in-Differences Regression Design

1-Year Realized RR Effects 2-Year Realized RR Effects
(1) (2) (3) (1) (2) (3)

Placebo: 3 Yr Lag 0.148 0.144 0.150 -0.006 -0.010 -0.022
(.028) (.027) (.028) (.024) (.023) (.025)

Placebo: 2 Yr Lag 0.095 0.093 0.103
(.01) (.01) (.009)

Treatment Year 0.813 0.805 0.811 0.511 0.501 0.513
(.014) (.014) (.013) (.024) (.023) (.021)

Base-Year Average 2.354 2.354 2.354 3.164 3.164 3.164
Pre-p F-test p-val 0.000 0.000 0.000 0.796 0.673 0.385
R2 0.798 0.807 0.853 0.628 0.653 0.772
N (1000s) 7202 7198 6354 5153 5150 4539
Mincerian Ctrls X X X X
4-Digit Ind.-Occ. FEs X X X X
Firm-Year FEs X X

Note: To assess the extent to which reform-induced benefit changes, assigned based on lagged earnings, shift
benefits implied by realized earnings, we estimate a variant of (19) with benefit changes implied by actual earnings
realizations as the dependent variable:

bt(wi,t)− bt−1(wi,t)
wi,r,t−1

=
0∑

e=−L
δVe (1(t−r=e)×

dbi,r,t(w̃i,r,t)
wi,r,t−1

)+τVr,Pt−1
+θVr,t−1+γVr,t−1 lnwi,r,t−1+X ′i,r,t−1φ

V
r,t−1+εVi,r,t.

(A1)
The dependent variable is the normalized change in benefits calculated based on realized earnings while the
regressors are the predicted shifts in benefits based on lagged earnings. For the 2001 reform, the relevant realized
earnings concept in fact corresponds to lagged earnings. We normalize σV−1 (and σV−2) to zero in the specification
with the one-year (two-year) implied benefit change as outcome variable. Standard errors based on two-way
clustering at the individual and earnings percentile level are in parentheses. The null hypothesis of the F-test is
that the coefficients of interest are all equal to 0 in the pre-period. The Mincerian controls include time-varying
polynomials of experience, tenure, and age; time-varying gender indicators, and a control for being REBP eligible.
The industry-occupation controls are time-varying fixed effects for each four-digit industry interacted with an
indicator for a blue vs. white-collar occupation.
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Table A.4: Instrumental Variable Analysis

Panel A: 1-Year Horizon

(1) (2) (3) (4) (5) (6)
Treatment Effect -0.011 -0.0047 -0.020 -0.013 -0.0089 -0.0096

(0.018) (0.019) (0.020) (0.021) (0.014) (0.014)
F statistic 3350.7 3258.7 3291.4 3222.2 3767.2 3805.8
N (1000s) 7141 7141 7138 7138 6301 6297

Panel B: 2-Year Horizon
(1) (2) (3) (4) (5) (6)

Treatment Effect 0.014 0.042 -0.015 -0.0039 -0.018 -0.024
(0.045) (0.045) (0.048) (0.046) (0.042) (0.042)

F statistic 416.3 406.8 432.3 420.8 478.9 475.3
N (1000s) 5039 5039 5037 5037 4434 4432
Mincerian Ctrls X X X
4-Digit Ind.-Occ. FEs X X X
Firm-Year FEs X X

Note: We implement an instrumental variable strategy akin to the simulated instruments literature (see, e.g.,
Gruber and Saez, 2002; Kleven and Schultz, 2014). In the instrumental variables interpretation, specification
(A1) serves as first stage and (19) is the reduced form relationship, bt(wi,t)−bt−1(wi,t)

wi,r,t−1
the endogenous variable,

and dbi,r,t(wi,r,t−1)
wi,r,t−1

the excluded instrument. We estimate the model with 2SLS and use two-way clustering by
individual and by earnings percentile. The Mincerian controls include time-varying polynomials of experience,
tenure, and age; time-varying gender indicators, and a control for being REBP eligible. The industry-occupation
controls are time-varying fixed effects for each four-digit industry interacted with an indicator for a blue vs.
white-collar occupation. All specifications also include reform-specific earnings percentile fixed effects, year fixed
effects, and year-specific log earnings controls.

8



A.3 Additional Graphical Evidence on Wage Effects
Description of Appendix Figures A.2-A.5 Appendix Figures A.2-A.5 present additional
non-parametric results for the 1976, 1985, 1989, and 2001 replacement rate reforms. The left
column in each set of figures contains results for one-year earnings changes and the right column
contains results for two-year earnings changes.

Panels (a) and (b) plot the average wage growth for the treatment year (pink triangles)
and the pre-period year (olive diamonds) over the earnings distribution. Their difference (blue
squares) is the same earnings growth difference that is plotted in Figures IV(a)- IV(d). The
pink and olive scatter points allow us to better assess the (lack of) pre-trends in earnings growth
by comparing the earnings growth gradient in the treatment and control time periods. The
difference (blue scatter points) between average wage growth in the treatment and the pre-period
year is normalized to be zero at the dashed vertical line.

Panels (c) and (d) plot the average of our predicted replacement rate change (the solid green
line) and the average of the actual replacement rate change (the dashed blue line) over the
earnings distribution. The predicted replacement rate change is calculated using the predicted
earnings in the replacement rate reform year. See Section 4.1 for more details about this predic-
tion process. The actual replacement rate change is the average of the replacement rate changes
each individual actually experiences. In 1989, the two-year change (1988 to 1990) also captures
a follow-up reform in 1990. Our interpretation of two-year wage effects in 1989 therefore largely
captures delayed responses to the 1989 reform. Our two-year results are robust to excluding
1989. For 2001, since UI benefits are determined by lagged earnings, the predicted and actual
replacement rate changes are identical for one-year outcomes.

Panels (e) and (f) further assess the parallel trends assumption underlying our identification
strategy. Here, we estimate the effects of placebo reforms at the same earnings percentile ranges,
but we lag both the reform period and the pre-period by by two years. This placebo exercise
thus assesses whether the earnings percentiles affected by the reform experienced higher or lower
wage growth compared to other earnings percentiles in periods before the reform was enacted.
The results presented in these panels are the same as in Panels (a) and (b) except all years are
lagged by one or two to estimate the effect the placebo effects. For 1976, we cannot run the
two-year placebo check because it would require calculating earnings growth from 1971-’73 and
our data start in 1972. In the main regression analysis, we still report two-year earnings effect
estimates including the 1976 reform because this only requires data starting in 1972.
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Figure A.2: Additional Results: 1976 Reform

(a) Wage Growth: 1974-5 vs. 1975-6; 1 Yr
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(b) Wage Growth: 1973-5 vs. 1975-7; 2 Yr
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(c) Realized vs. Predicted Benefit Change; 1 Yr
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(d) Realized vs. Predicted Benefit Change; 2 Yr
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(e) Placebo 1975: 1973-4 vs. 1974-5; 1Yr
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Note: The figure plots additional results related to the analysis in Figure IV(a). We provide a description at the
beginning of this Appendix Section (A.3).
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Figure A.3: Additional Results: 1985 Reform

(a) Wage Growth: 1983-4 vs. 1984-5; 1 Yr
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(b) Wage Growth: 1982-4 vs. 1984-6; 2 Yr
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(c) Realized vs. Predicted Benefit Change; 1 Yr
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(d) Realized vs. Predicted Benefit Change; 2 Yr
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(e) Placebo 1984: 1982-3 vs. 1983-4; 1Yr
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(f) Placebo 1983: 1980-2 vs. 1982-4; 2Yr
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Note: The figure plots additional results related to the analysis in Figure IV(b). We provide a description at the
beginning of this Appendix Section (A.3).
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Figure A.4: Additional Results: 1989 Reform

(a) Wage Growth: 1987-8 vs. 1988-9; 1 Yr
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(b) Wage Growth: 1986-8 vs. 1988-90; 2 Yr
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(c) Realized vs. Predicted Benefit Change; 1 Yr
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(d) Realized vs. Predicted Benefit Change; 2 Yr
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(e) Placebo 1988: 1986-7 vs. 1987-8; 1Yr
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(f) Placebo 1987: 1984-6 vs. 1986-8; 2Yr
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Note: The figure plots additional results related to the analysis in Figure IV(c). We provide a description at the
beginning of this Appendix Section (A.3). Note that another reform shifted the schedule in 1990, broadly for
the control and treatment groups, explaining the shifted line for that year. Our two-year results are robust to
excluding 1989. Moreover, in our regression specifications, we will only build on one-year benefit variation as a
treatment variable even when we measure longer-term wage outcomes.
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Figure A.5: Additional Results: 2001 Reform

(a) Wage Growth: 2000-2001 vs. 1999-2000; 1 Yr
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(b) Wage Growth: 2000-2 vs. 1998-2000; 2 Yr
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(c) Realized vs. Predicted Benefit Change; 1 Yr
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(d) Realized vs. Predicted Benefit Change; 2 Yr
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(e) Placebo 2000: 1998-9 vs. 1999-2000; 1Yr
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(f) Placebo 1999: 1996-8 vs. 1998-2000; 2 Yr
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Note: The figure plots additional results related to the analysis in Figure IV(d). We provide a description at the
beginning of this Appendix Section (A.3).
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Figure A.6: Pooled Earnings and Benefit Change Bin Scatter Plots - Placebo Years
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(b) Year e = −3 Placebo Treatment Effects
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(c) Year e = −2 Placebo Treatment Effects
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(d) Year e = −3 Placebo Treatment Effects
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Adding Year-Specific Log Earnings Controls

(e) Year e = −2 Placebo Treatment Effects
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Slope: 0.007 (0.016),  See Table III, column (1), Row 2

(f) Year e = −3 Placebo Treatment Effects
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Slope: 0.018 (0.015),  See Table III, column (1), Row 1

Note: The six panels show the best-fit lines and binned scatter plots from estimating Equation 19 for the pooled
sample of all four reforms. The best-fit line slope and standard errors are the coefficient and standard error
on σ−2 and σ−3 in Equation 19. The binned scatter plot is estimated on earnings changes and reform induced
benefit changes both residualized by the other included controls.
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Figure A.7: Distribution of Benefit Changes at the Firm and Industry-by-Occupation Level

(a) Firm Level
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Note: The figure plots the distribution of the average reform-induced benefit change aggregated at the firm and
industry-by-occupation level.
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A.4 Additional Robustness Checks of Wage Effects

Figure A.8: Robustness Check: Different Levels of Clustering

-.05

0

.05
W

ag
e-

Be
ne

fit
 S

en
si

tiv
ity

-3 -2 -1 0

Year

Eighths of a Percentile Percentile
Individual-Percentile Firm-Percentile
Reform-Percentile Reform-Percentile-Firm
Reform-Percentile-Individual

Note: The figure plots estimated δ0 coefficients and associated confidence intervals based on the difference-in-
differences specification in (19). It estimates specification (4) reported in Table III but changes the level of
clustering used to calculate the standard errors. Our main specification (eighths of a percentile) is shown in
blue (squares). We calculate clustering based on: (1) the eighths of a percentile level, (2) percentile level, (3)
two-way clustering at the individual and percentile level, (4) two-way clustering at the firm and percentile level,
(5) clustering at reform-specific percentile, (6) two-way clustering at the reform-specific percentile and firm level,
and (7) two-way clustering at the reform-specific percentile and individual level. Reform-specific percentiles are
calculated as percentiles separately for each reform sample.
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Figure A.9: Robustness Check: Outcome Variable Winsorization
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Note: The figure plots estimated δ0 coefficients and associated confidence intervals based on the difference-in-
differences specification in (19). It estimates specification (4) reported in Table III but the level of winsorization
we use for the outcome variables varies across specifications. Our main specification (1% winsorization) is shown
in blue (squares).

Figure A.10: Robustness Check: Different Parametric Earnings Controls
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Note: The figure plots estimated δ0 coefficients and associated confidence intervals based on the difference-in-
differences specification in (19). It estimates specification (4) reported in Table III but changes the year-specific
parametric earnings controls used. Our main specification (linear controls for earnings percentiles) is shown in
blue (squares).
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Figure A.11: Robustness of Wage-Benefit Sensitivity Estimate to Dropping Observations near
Treatment/Control Cutoff (“Donut Hole” Specification)
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Note: These figures show σ0 estimates from estimating Equation (19) but restricting the sample to not include
treated and control individuals close to the treatment cutoff. The estimates are from specification (4) in Table III.
The left panel presents estimates where starting from the treatment/control cutoff earnings value, we drop a
fixed percent of the nominal earnings ranges in the treatment and control groups. The right panel presents
estimates where starting from the treatment/control cutoff earnings value, we drop a fixed percent of the earnings
percentiles in the treatment and control groups.
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A.5 Separation and Unemployment Effects
In this section, we briefly discuss effects of the reforms on alternative outcomes: separations,
unemployment duration, and sickness. Across specifications and outcomes, we find that the
benefit increases were associated with quantitatively negligible effects on these outcomes that
are statistically indistinguishable from zero in most specifications.

Separation and Unemployment Effects The improvement in the nonemployment outside
option may lead marginal workers to select into nonemployment that would have otherwise
experienced higher wage growth (e.g. because they are young or have low tenure, and therefore
high wage growth).1 We therefore report treatment effects on separations and unemployment in
Appendix Figure A.12 for one- and two-year horizons. The benefit change treatment is expressed
in percentage points (i.e. 1ppt db/w is 1), the outcome variables are range from 0 to 1. We do
not find a statistically or economically significant effect of the improved nonemployment option.
2 Appendix Figure A.12 also reports treatment effects for the probability of experiencing an
employment to unemployment to employment (EUE) spell and the fraction of months spend
on UI over the next one and two years. At the two-year level we see suggestive evidence that
treatment increased the probability of an EUE spell and the fraction of months spend on
UI, consistent with the prior literature on the effects of UI generosity on unemployment spell
durations (see Lalive, Van Ours, and Zweimüller, 2006; Card et al., 2015, for evidence from
Austria).

Efficiency Wage Effects: Sickness Incidence Efficiency wage mechanisms may mask
bargaining-related wage effects by lowering productivity, if workers are more likely to reduce
effort. Yet, we have not found retention effects in the previous robustness checks. We additionally
study the treatment effect on registered sickness spells in our administrative data in Appendix
Figure A.12. Sickness spells do not respond to the improved outside option.3

1See Jäger, Schoefer, and Zweimüller (2018) for evidence for older workers separating into nonemployment
in response to a large increase in the potential benefit duration, along with characterization of the incremental
separators.

2Consider the one-year mover estimate of around 0.0001. For a 10 percentage point increase in an individual’s
replacement rate, we can rule out an increase her mover probability by more than 0.1 percentage points. Compared
to the baseline annual one-year mover rate of around 9 %, this would be an economically small increase in
the mover rate. The upper end of the one-year mover confidence interval also implies that for a 10 percentage
point increase in an individual’s replacement rate, we can rule out an increase her mover rate by more than 0.5
percentage points.

3 However, the productivity decrease would have had to be tremendous in order to account for the net wage
effect of zero. If worker bargaining power were 0.1, then the 8ppt increase in the change in benefits (normalized
by the wage) would have had to imply a 0.48×8ppt

0.1 = 38.4ppt decline in the productivity/wage ratio to offset the
bargaining channel and leave wages unchanged on net. Since we expect that w/p ≈ 1 we would need a similar
order of magnitude percent decline in productivity to offset the bargaining effect.
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Figure A.12: Employment and Separation Effects: Difference-in-Differences Regression Design
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Note: The figure plots σ0 coefficients from estimating equation 19 but replacing the dw
w outcome with alternative

outcomes. All of the alternative outcomes range from 0-1 (either transition probabilities or shares) and the
dependent variable is the percentage point change in dw

w (ranging from around 0 to 20). Mover, Recalled, ENE
and EUE refer to indicators for going through different employment transition types in the next one or two years.
Specifically, mover refers to individuals who are observed at a new employer and do not return to their original
employer within the next one or two years. Recalled refers to individuals who leave their current employer for
another employer or nonemployment and then return to their original employer within the next year or two
(depending on the specification). ENE refers to employer to different employer transitions with an intermediate
nonemployment spell (excluding paternity leave). EUE refers to employer to different employer transitions with
an intermediate unemployment spell (measured by any UI receipt). Mth NE, Mth UI, and Mth Sick are the share
of months in the next one or two years spent in different labor market states (they range from 0-1). Mth NE
refers to the share of months nonemployed. Mth UI refers to the share of months on UI receipt. Mth Sick refers
to the share of months on sick leave. To construct these shares, we use a denominator of 12 months for a given
year for individuals not observed for all 12 months of the particular year. The industry-occupation controls are
time-varying fixed effects for each four-digit industry interacted with an indicator for a blue vs. white-collar
occupation. Firm FE indicates that time-varying firm-fixed effects were included. The base rates for the outcome
variables averaged across all the pre-reform years for the 1-year horizon are: Movers: 0.086, Recall: 0.040, ENE:
0.049, EUE: 0.029, Mth NE: 0.044, Mth UI: 0.017, and Mth Sick: 0.006. For the 2-year horizon, the base rates
are: Movers: 0.134, Recall: 0.057, ENE: 0.078, EUE: 0.046, Mth NE: 0.064, Mth UI: 0.023, and Mth Sick: 0.006.
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B Measuring Fraction of Time on UI, and Calibrating
the Wage-Benefit Sensitivity

Here we describe the measurement of the share of time spent in the various labor market states
and the implied wage-benefit sensitivity.

Separator Sample We measure subsequent time spent in different labor market states condi-
tional on an employment to nonemployment separation. We start with our regression sample of
workers, described in Section 4.1. Although the sample of workers is the same as for our main
analysis, for the τ calculations we use data with labor market states recorded at the daily rather
than monthly level. This allows for more precise measurement of the time spent in each labor
market state.

We then define separators in each year t as individuals who separate from employment into
nonemployment for at least one day in the next year t+ 1. Importantly, we do not impose that
the separator ever take up UI during nonemployment. In our baseline specification, we do not
require the separators ever return to employment. In alternate, more realistic, specifications, we
require that the separators have at least one subsequent employment spell in the next four years.
This restriction drops emigrants or other permanent labor force exits.

Labor Market States For these separators, we count the fraction of time spent in the
following three exhaustive labor market states:

τE: Employment - includes dependent employment (i.e. wage and salary work), minor
employment, self-employment, civil servants/military/civil service, maternity/parental
leave associated with a firm, and sick leave associated with a firm.

τU : UI-Affected Nonemployment For measuring τU , “UI” encompasses both UA and UI.

τU :UI : Unemployment Insurance
τU :UA: Unemployment Assistance - Notstandshilfe, which is indexed nearly one-to-one

to individual-level unemployment insurance and hence affected by the reform-induced
UIB changes we study.

τO: Other Nonemployment - includes any other recorded ASSD spell statuses and other
missing labor market states not recorded in the ASSD. 4 5

For overlapping spells in the ASSD, we prioritize spells based on the following ordering UI �
UA � Employment � Non-UI Employment. For example, if on one day an individual has a UI
and an employment spell, the day would be counted towards UI.

4Retirement and disability cover almost half of all reported non-UI nonemployment. Around a quarter is
potentially spuriously reported social security payments without employer information. Another important
category is registered job search (yet without UI receipt) – which in the literature is often counted as unemployment
due to its search connotation, yet which we here carefully count as non-UI nonemployment.

5For example, if individuals emigrate from Austria their labor market states are not recorded in the ASSD.
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Time Horizons After Separation To calibrate τ , we exploit the fact that the discount rate
ρ is negligible compared to the job finding and separation rates (f and δ). τE, τU , and τO thus
correspond to the share of time separators spend in each respective labor market state. Since our
model has infinitely lived agents, we approximate these measures by counting for a “long time.”

In our baseline specification, we stop counting labor market states (in both the numerator
and denominator of the “share of time” calculation) at the earliest of 16 years post-separation
or an individual’s death. We stop at 16 years because it is the longest horizon we can study
for all of our reforms (the latest of which is in 2001 and our data end in 2018). This variant is
most conservative with respect to the wage-benefit sensitivity because it assumes that events
such as retirement occur unexpectedly and hence essentially generate a state that is non-UI
nonemployment but is still accounted for in the “denominator” of the fraction. We then add
more realistic variants where we “stop the clock” earlier when an individual reaches

1. Absorbing Retirement: earliest of 16 years post-separation, death, or absorbing re-
tirement. Absorbing retirement is entering retirement and never subsequently becoming
employed or taking up UI.

2. Absorbing Retirement or Disability earliest of 16 years post-separation, death, ab-
sorbing retirement, or absorbing disability (defined analogously to absorbing retirement).6

Actual Share of Time Spent in Labor Market States Panel A of Appendix Table A.5
presents the average fraction of post-separation time in different labor market states for the
restricted sample of separators. Columns (1) and (2) stop counting after either absorbing
retirement or absorbing disability. Columns (3) and (4) stop counting after absorbing retirement.
Columns (5) and (6) simply stop counting at 16 years or death. The even columns include no
reemployment restrictions and the odd columns add the reemployed in four year restriction.
Adding more conservative restrictions reduces the share of time spent in other nonemployment,
τO, but keeps the relevant share of time affected by UI, τU , relatively constant.

Panel B of Appendix Table A.5 presents the average fraction of time spent in different labor
market states for the entire regression sample, not conditioning on a separation.7 There are three
reasons why the share of time spent on UI and UA are lower for this sample than the separator
sample. First, the separation induces a nonemployment spell, whereas most of our full sample
will not initially separate. Since Panel A conditions on a separation and we can only measure
outcomes for a finite amount of time, the separator sample will by design have a higher share of
time spent nonemployed. Second, the separation from employment may raise individuals’ future
separation rates (or lower job finding rates). Third, there may be compositional differences
between individuals more or less likely to separate. We account for this below by adjusting the
predicted τ estimates based on observables.

Predicting the Wage-Benefit Sensitivity We then assign each worker in our regression
sample (whether she separates or not) a predicted τ̂i. Since many of these workers will not
separate, we construct these predicted values in order to account for compositional differences

6Over 90 % of retirement and disability spells are “absorbing.”
7Here there is no need to impose a 4-year reemployment restriction because all individuals in the sample are

initially employed, so the only worker we would drop with the restriction is one that separates into permanent
nonemployment on January 2nd for the next 4 years.
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between the regression sample and the separator sample in our τ calibrations. Our prediction
model is an OLS regression of the separators’ actual fraction of time spent in each state on the
following predictors xi:

• 4-digit-industry by occupation (blue/white collar) FE

• Fixed effects for tenure categories in 3-year steps up to 15 years (cutoffs 2, 5, 8, 11, 14)

• Fixed effects for experience categories in 5-year steps up to 25 years (cutoffs: 5, 10, 15, 20)

• Fixed effects for age categories in 5-year steps (cutoffs 29, 34, 39, 44, 49)

• Region of establishment FE (3-digit NUTS)

• Gender FE

• 6 categories of months since UI: 1 for the censored value, then year-specific quintiles

• Reform-Year FE

For our preferred specification, column (1) in Table I and in Appendix Table A.5, the R2

for this prediction exercise is 0.09. We then use the model coefficients on the xs to predict
individual-level τU , τE, and τO for each individual in our regression sample.

Average Predicted Share of Time Spent in Labor Market States The first five rows
in Table I present the average predicted τ̂i values across the entire regression sample. The six
columns present the same specifications as in Appendix Table A.5. Compared to the average τi
values just for the sample of actual separators in Appendix Table A.5, the average predicted
τ̂i values across the entire sample in Table I are slightly larger for UI affected nonemployment
and other nonemployment and correspondingly smaller for employment. These differences
are consistent with the actual separators having characteristics associated with higher future
separation rates. Yet, across the two groups, the τ averages are qualitatively quite similar.

Calibrating the Wage-Benefit Sensitivity Besides reporting the underlying τ values by
state, we also report the implied wage-benefit sensitivities. We report the sensitivities from
our baseline two-state model (described in Section 2.1) and the extended three-state model
(described in Appendix Section C). In both versions, we assume φ = 0.1.

We construct the sensitivities in two different ways:

1. Individual-level τ̂i values, E[dw/db(τ̂i)]: Here we plug in the individual-level τ̂i values
into the the two- and three-state wage-benefit sensitivity expressions and take averages
over these individual-level wage benefit sensitivities. Since the wage-benefit sensitivity is a
non-linear function of τ̂i, this respects Jensen’s Inequality. Additionally, for the three-state
model where the wage-benefit sensitivity depends on τ̂Ui and τ̂Oi , this method takes into
account the individual-level correlation between the two different predicted values.

2. Average τ̂i values, E[dw/db(E[τ̂i])]: Here we take the average E[τ̂i] values presented in
Table I . and plug them directly into the two- and three-state wage benefit sensitivities.
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The two- and three-state calibrated wage-benefit sensitivities constructed in both ways
described above are presented in the bottom four rows of Table I. Across the different specifications,
the two-state model predicts a pass-through of 0.45 to 0.49. Additionally, in our preferred
specification, column (1), the difference between the individual- and average-level τ̂i constructions
is around 0.02 percentage points. The three-state model predicts a qualitatively lower pass-
through of between 0.17 to 0.24.
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Table A.5: Actual Fraction of Post-Separation Time on UI (τ)

Time Restriction: Ret’nt or Disability Retirement No Restriction
Reemployment Restriction: 4-Year None 4-Year None 4-Year None

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

Panel A: Separators

UI-Affected Nonemployment - τN 0.116 0.115 0.110 0.107 0.108 0.104
Unemployment Insurance - τUI 0.087 0.087 0.082 0.080 0.081 0.077
Unemployment Assistance - τUA 0.028 0.027 0.028 0.027 0.028 0.027

Employment - τE 0.703 0.627 0.680 0.607 0.672 0.600
Other Nonemployment - τO 0.181 0.258 0.210 0.286 0.220 0.296

Panel B: Full Sample (Not Conditioning on Separation)
UI-Affected Nonemployment - τN N/A 0.041 N/A 0.040 N/A 0.039
Unemployment Insurance - τUI N/A 0.032 N/A 0.031 N/A 0.030
Unemployment Assistance - τUA N/A 0.009 N/A 0.009 N/A 0.009

Employment - τE N/A 0.826 N/A 0.791 N/A 0.758
Other Nonemployment - τO N/A 0.133 N/A 0.169 N/A 0.203

Note: The five rows in Panel A and B present estimates of the fraction of time that individuals in our sample
spend on unemployment insurance τ̂U :UI , on unemployment assistance τ̂U :UA, which we pool into a single UI
affected state τ̂U (the sum of τ̂U :UI and τ̂U :UA, where unemployment assistance is included because it is indexed
nearly one-for-one with UI, and we refer to “UI” in the text as encompassing both), employed τ̂E , and in other
nonemployment τ̂O. The estimates here differ Table I because they are the actual fraction of time spent in each
state rather than the predicted fraction of time for separators (Panel A), and for the full sample (unconditionally
on a separation, Panel B). Panel A shows the fraction of time for actual separators and Panel B shows the
fraction of time for the entire analysis sample. For the entire sample, we start counting future states in January
of each year and do not need to add any reemployment restriction. The τ values for our preferred specification,
column (1), are calculated as follows. We stop including labor market states in this share at the earliest of 16
years, reaching age 70, death, or absorbing retirement or disability (defined as entering retirement or disability
and without any subsequent employment or UI/UA spells within the 16 year horizon). Columns (3) and (4) also
stop counting at absorbing retirement but not disability, and columns (5) and (6) stop counting labor market
states only at the earliest of 16 years or age 70. The reemployment-restriction columns (1), (3) and (5) require
that individuals in the separator sample return to re-employment (at any job) sometime in the next four years
(for at least one day).
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C Accounting For Nonemployment Without UI Receipt:
Three-State Model

Our model in the main text in Section 2 considers a two-state model of employment and UI-
yielding nonemployment. We now consider a general case by which workers’ nonemployment spell
can consist of nonemployment with UI and without UI receipt. The setup can be interpreted to
capture a series of specific institutional features such as limited take-up, finite potential benefit
duration, or wait periods. We consider a series of such more specific cases in Appendix Section
D.2.

The value of nonemployment continues to be denoted by value N . While nonemployed, the
worker loops through states UI (value U and instaneneous payoff zU (b)), and other nonemployment
(value O with instantaneous payoff zO). Transitions from state s to s′ are described by Markov
process xs→s′ . We set xO→E = xU→E = f and xE→N = δ. When separating, due to a exogenous
separation shock δ or due to the worker taking up the nonemployment outside option in bargaining,
fraction υ workers start in UI, whereas fraction 1− υ start in non-UI nonemployment.8

The associated value functions are defined as follows:

ρE = w + δ(N − E) (A2)
N = υU + (1− υ)O (A3)
ρU = zU(b) + f(E − U) + xU→O(O − U) (A4)
ρO = zO + f(E −O) + xO→U(U −O) (A5)

The flow value of nonemployment can then be reformulated as a weighted average of the
instantaneous payoffs in each state, analogously to our baseline two-state expression (3) yet
augmented with the third state of non-UI nonemployment:

ρN = τUzU(b) + τOzO + τEw′ (A6)

where τE = 1− τU − τO. Concretely in terms of transition rates and the discount factor, the τ s
weights are:

τE = f

δ + f + ρ︸ ︷︷ ︸
=1−τN

(A7)

τU = δ + ρ

δ + f + ρ︸ ︷︷ ︸
τN

·
[

(1− ν)xO→U
xO→U + xU→O + f + ρ

+ ν(xO→U + f + ρ)
xO→U + xU→O + f + ρ

]
︸ ︷︷ ︸

α

(A8)

τO = δ + ρ

δ + f + ρ︸ ︷︷ ︸
τN

·
[

(1− ν)(xU→O + f + ρ)
xO→U + xU→O + f + ρ

+ xU→Oν

xO→U + xU→O + f + ρ

]
︸ ︷︷ ︸

1−α

(A9)

which we can separate into a series intuitive weights.
(i) τE = f

δ+f+ρ is the (discount-rate-adjusted) time spent in employment. (ii) τN = δ+ρ
δ+f+ρ =

1− τE is the (discount-rate-adjusted) time spent in nonemployment. Within the nonemployment
8This consideration eliminates the need to consider separate wages for eligible and ineligible workers.
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state, (iia) workers spend fraction α of nonemployment time receiving UI, and (iib) share 1− α
of time nonemployment not receiving zU(b) but instead zO. There are various ways by which
workers end up in a given nonemployment state. They either enter the state initially (and then
stay, or move out but then back in). Or, they enter the state from the other nonemployment
state (and then leave, but may re-enter).

The Nash wage bargain follows the same structure as in the two-state model, yet augmented
with the third state in the outside option:

w = φp+ (1− φ)ρN (A10)
= φp+ (1− φ) ·

(
τUzU(b) + τOzO + τEw′

)
(A11)

As in the full model in Section 2.2, we assume that dzU (b)
db

= 1 which implies that the wage-benefit
sensitivity is:

dw

db
= (1− φ)

(
τU + τO

dzO

db
+ τE

dw′

db

)
(A12)

which, if again using dw′

db
= dw

db
, solves into:

dw

db
=

(1− φ)
(
τU + τO dzO

db

)
1− (1− φ)τE (A13)

Maximal attenuation vis-à-vis the two-state model arises if payoff zO is insensitive to b, i.e.
dzO

db
= 0 (assuming away the curious case of dzO

db
< 0):

dw

db
= (1− φ)τU

1− (1− φ)τE = (1− φ)τU
1− (1− φ)(1− (τU + τO)) (A14)

Here, the higher τO, the less weight nonemployment value N puts on b-sensitive payoffs zU (b) or
w′, thereby attenuating either the mechanical effect or the feedback effect in the wage-benefit
sensitivity, or both. In our baseline two-state model in Section 2.1, we permitted only two
states – nonemployment with UI receipt and employment, and therefore 1− τU = τE, effectively
assuming that τO = 0. We calibrated τU to the empirical share of post-separation time spent on
UI – a number that carries over to the extended three-state model (i.e. τU = τ). In the extended
three-state model, the implied time in reemployment τE = 1− τU − τO therefore is the τ s that
is attenuated by measuring and including τO.

Comparison to Baseline Two-State Model Our baseline two-state model assumed that
υ = 1 and xU→O = 0. This implies that τO = 0, α = 1, τN = τU , and τE = 1− τU .

Extensions Alternative setups are conceivable. A interesting setup we side-step above is
one by which outside options are differentiated by eligibility status, which in turn may evolve
while employed. Another setup would have workers be permanently, or expectedly, eligible or
ineligible, with this status known to the bargaining parties. We cannot credibly differentiate
these alternatives in the data.
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Calibrating the Wage-Benefit Expression in the Presence of Non-UI Nonemploy-
ment Table I presents estimates of the wage-benefit passthrough in expression A14 calibrated
based on our estimates of τU and τO. In our preferred specification, column (1), the estimated
wage-benefit sensitivity from the three-state model is 0.24, compared to 0.46–0.48 in the two-state
variant. See Appendix Section B for more details about the three-state model calibration.
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D Additional Theoretical Material

D.1 The Size of the Bargaining Set
We thank a reviewer for encouraging us to evaluate the implicit assumption that the predicted
wage effect remains below the firm’s post-reform reservation wage for our reforms, i.e. that
the job has sufficiently large initial firm surplus. That is, we want to make sure that the
underlying model of the labor market actually admits, quantitatively, wage increases of an order
of magnitude implied by the wage-benefit elasticity (0.48 or 0.24) we calibrate, and by benefit
increases we exploit in form of the Austrian UIB reforms – i.e. that the predicted wage increases
are within the bargaining set of the model.

We find that away from the most basic DMP setting, incorporating firing or hiring costs and
specific human capital suffices to accommodate the predicted wage effects.

Concretely, we address the concern that such limitation may pose an upper bound on the
potential wage effects between our treatment group and the control group. Since we typically
consider wage increases, the relevant perspective is the firm’s surplus and reservation wage.

Below, we argue that away from the textbook DMP setting (where jobs are only valuable
due to vacancy posting costs), incorporating some realistic features should lead to sufficiently
large firm surplus such that the wage effects our model predicts will be born out in realized wage
responses.

First, we provide an overview of the magnitudes of wage responses we would typically expect
the treatments to entail. These are typically small, on the order of 2.40% (mean) and 2.10
(median) for the 0.48 benchmark. (These values are of course half the size for the 0.24 benchmark,
namely 1.20 (mean) and 1.05 (median) percent.)

Second, we provide a transparent assessment of how much attenuation we would expect under
a broad class of wage-increase caps that the economy would support in the treatment group.
Here, we conclude that the CIs from our empirical analysis (0.03) would require jobs to sustain
a wage increase of less than 0.2ppt (see Appendix Figure A.13 – going from 0.03 of the y-axis to
the x-axis, which gives a value below 0.2ppt).

Third, we use a DMP-like model to calibrate the maximum permissible wage increase, and
confirm that the specific baseline model generally does not permit wage increases (before the
typical job would be destroyed, for example). However, we show that plausible extensions to
features likely present in real-world labor markets dramatically relax this result, accommodate
our benchmark quite comfortably, and imply little attenuation.

Recapping the Predicted Wage Changes To clarify magnitudes, we describe the distri-
bution (mean, p25, p50, p75, p90, and p95) of the benefit changes db

w
in the treatment group

in Appendix Table A.6, along with the predicted unconstrained wage changes
(
dw
w

)∗
= x · db

w
,

where we use x ∈ {0.24, 0.48} to span the sensitivity range. Below we quote the 0.48 sensitivity
because it provides the largest wage effects.

We do so for the pooled sample and separately for each reform (1976, 1985, 1989, 2001),
where we also clarify the fraction of the sample contributed by a given reform. A large reform,
2001, makes up 37%, but has relatively low predicted wage effects in the treatment group, with
a mean of 1.33%, a median of 1.57%, and 2.15% at the top 90th percentile. By contrast, the
tiniest reform by far in terms of sample share at 5.7% is the 1976 reform, where the mean and
median wage changes predicted by our Nash benchmark are 4.39 and 4.23%, respectively. When
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pooling the reforms (weighted by observations, reflecting our regression design and in proportion
roughly to the “fraction” column), we find that the mean predicted wage change is 2.40%, and
the median is 2.10%, and even the 95th percentile is at 4.47%.9

Table A.6: Cross-Sectional Distribution of Predicted Wage Changes
(
dw
w

)∗
= x · db

w
with

x ∈ {0.24, 0.48} (and, in Italics, Benefit Changes db
w

)

Reform Mean P25 Median P75 P90 P95 Fraction

Pooled 1.20/2.40 0.68/1.37 1.05/2.10 1.83/3.67 2.15/4.29 2.23/4.47 100.0%
5.00 2.85 4.37 7.64 8.94 9.31

2001 0.66/1.33 0.48/0.96 0.78/1.57 0.96/1.92 1.08/2.15 1.10/2.21 37.0%
2.77 2.01 3.27 3.99 4.48 4.60

1989 1.46/2.91 1.24/2.48 1.78/3.57 1.86/3.72 1.89/3.79 1.91/3.83 19.1%
6.07 5.16 7.43 7.74 7.89 7.97

1985 1.44/2.88 0.81/1.62 1.60/3.20 2.10/4.20 2.21/4.41 2.25/4.49 38.2%
6.00 3.37 6.66 8.75 9.19 9.36

1976 2.19/4.39 0.96/1.92 2.11/4.23 3.45/6.90 4.04/8.09 4.34/8.67 5.7%
9.14 4.01 8.81 14.37 16.85 18.07

Note: We report a benchmark for expected wage changes in the treatment group. Specifically, we constructed
moments of the reform-induced db/w among individuals in the earnings percentile range we identified as the
treated group and then multiplied them by 0.24 (left) and 0.48 (right), where the left entry simply divides the
0.48 benchmark by 2 (and rounding up to the nearest digit). Below the benchmark, we report the value of the
reform-induced db/w. The units are percentage points of the base-year wage.

Attenuation from Constrained Wage Increases Next, we present a transparent and
general evaluation of how much attenuation we should expect in an environment in which
the feasible – and hence measured – wage response dw

w
to the empirical variation db

w
is limited

to be dw
w

= max
{
dw
w
,
(
dw
w

)∗}
. Here,

(
dw
w

)∗
is the “unconstrained” predicted wage effect. For

concreteness, we again use our calibrated Nash benchmark as the benchmark such that
(
dw
w

)∗
=

x× db
w

with x ∈ {0.24, 0.48}.
The object of interest is our estimate of the wage-benefit sensitivity σ for various levels of

maximum wage increases dw
w

in this constrained environment. Concretely, we pool our reforms
and use the empirical cross-sectional distribution of db

w
(collapsed to the percentile level rather

than individual level). For each observation, we assign a wage increase given by the truncated
rule dw

w
= max

{
dw
w
,
(
dw
w

)∗}
. We generate multiple “economies” that only vary in terms of their

respective maximum wage increase dw
w

. For each economy we then separately estimate the
wage-benefit sensitivity σ. Naturally, when the maximum dw

w
does not bind (i.e. it is higher than

9We have confirmed that our results are robust to dropping the 1976 reform, therefore removing these positive
“outliers”.
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the largest predicted wage increase in the sample), we will recover the structural sensitivity of
σ = 0.24 or σ = 0.48. Whenever dw

w
binds for some observations such that dw

w
<
(
dw
w

)∗
, we will

estimate a lower σ – our broadest version of the type of attenuation expected from the bounded
wage response.

Appendix Figure A.13 plots the sensitivity that would be estimated for a series of imposed
upper limits on the permissible wage increase. The figure features two lines, one for the 0.24
benchmark and one for the 0.48 benchmark, i.e. from an economy in which wages exhibit the
respective benefit sensitivity (unless hitting the corner). By construction, we estimate a zero
effect when wages are not permitted to increase.10 When wage increases are not constrained, the
estimates recover our benchmark sensitivities of 0.24/0.48. For intermediate values, attenuation
emerges. Yet, even in an economy where each and every job would be destroyed if wages were
to idiosyncratically increase by 1%, we would still expect sensitivities about 0.15, which our
CIs permitted us to rule out. By contrast, even just permitting a 2% wage increase constraint
generates sensitivities well above 0.2. A 3% constraint generates a sensitivity essentially equal
to the 0.24 benchmark (and is close to 0.4 in a world with a 0.48 structural elasticity). A 5%
constraint generates sensitivities essentially equal to the 0.48 benchmark.

An interesting perspective is translating our empirical estimate into an implied maximum
wage change that would rationalize the “unconstrained” benchmark with our empirical estimate.
Our preferred specification had an upper CI of 0.03. To explain this small effect with wage-growth
constraints despite a “structural” 0.24 or 0.48 sensitivity benchmark, the average job must at
most support a wage increase of less than 0.2% – a result that emerges by going “in reverse”:
from 0.03 on the y-axis to the x-axis.

Figure A.13: Implied Sigma as a Function of the Degree of Truncation of Wage Increases
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Overall, already small wage-increase “cap” values permit a fairly sizable pass-through com-
pared to our point estimates. For example, even when wage-increase caps are very moderate, 2
percent or even somewhat less, the (constrained) benchmark model predicts a fairly sizeable
pass-through, much larger than what we find empirically.

10Some benefit changes are negative, so the intercept is tiny but positive.
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Next, we formally derive and calibrate variants of model-given maximal wage increase below.

Calibration Approach: Summary To quantify the plausible degree of attenuation of the
empirical estimate for the wage-benefit sensitivity arising from a maximum limit on the job-level
wage increases, dw

w
, we now calibrate this maximum limit, That is, we calibrate the upper bound

for the wage effect the bilateral relationships can support. We can then plug in this maximal
percent increase for our constraint dw

w
into the feasible wage increase dw

w
= max

{
dw
w
,
(
dw
w

)∗}
.

We can then locate for any given calibration the feasible wage-benefit sensitivity along the lines
illustrated in Appendix Figure A.13.

We start with a purely idiosyncratic job-specific perspective, which provides the strictest
constraint: only 1 single job in the economy is treated, with no other jobs, so the firm’s reservation
wage is tightest in that the firm’s outside option is to hire any other – untreated and hence
cheaper – worker. That single job has a given wage w̃. Our goal is to characterize and calibrate
the maximal wage increase the firm would accept before preferring separation. We then consider
richer environments with other sources of surplus (e.g. training) and when a non-zero mass of
workers is treated (mirroring our empirical setting).

Calibration: Zero Mass Treated In this baseline example, we use the firm’s participation
constraint to derive a useful statistic: the firm’s reservation wage w̃r, i.e. the level of the job’s
idiosyncratic wage w̃ at which the firm’s participation constraint holds with equality. Specifically,
we reformulate this expression as the maximum wage increase, i.e. the difference between the
reservation wage w̃r and the original wage w̃, to check how much of a wage increase we can
expect in this environment, given an expected prevailing wage w for an untreated – and hence
perhaps cheaper – replacement hire:11

⇒ w̃r − w̃ = ρ+ δ

ρ+ δ + q
· [c+ p− w] (A15)

And the maximal (percent) wage premium is similarly (where we use w̃ = w as in our setting,
where the treatment and control group initially have similar wage levels, since otherwise the
RHS would be marked up/down by w

w̃
):

⇔ w̃r − w̃
w̃

= ρ+ δ

ρ+ δ + q
·
[
c

w
+ p− w

w

]
(A16)

Next, we calibrate this maximal wage increase w̃r−w̃
w̃

to put a number on dw
w

and ultimately gauge
the implied attenuation of the measured wage-benefit sensitivity along the lines illustrated by
Appendix Figure A.13.

We will confirm that in this theoretical setting, tiny exogenous wage changes would induce
11The firm’s participation constraint solves into ρJ(w̃) ≥ ρV . Then, using ρJ(w̃) = p− w̃ + δ(V − J(w̃)) =
ρ
ρ+δ · [p − w̃] + δ

ρ+δ · [ρV ] (where where we consider the case in which the job at hand carries wage w̃ not
just in the current period but forever, consistent with the perspective on a persistence change in the job’s
fundamentals), we reformulate to: ρ

ρ+δ · [p − w̃] + δ
ρ+δ · [ρV ] ≥ ρV ⇔ [p − w̃] ≥ ρV . Now using ρV =

−c + q(J(w) − V ) = ρ+δ
ρ+δ+q · [−c] + q

ρ+δ+q · [p − w], without having to impose free entry (V = 0), we obtain:
[p− w̃] ≥ ρ+δ

ρ+δ+q · [−c] + q
ρ+δ+q · [p− w]. The reservation wage is the wage for which the condition holds with

equality.
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separations (which would not occur in the first place if bargained over). However, this “small
firm surplus” view crucially relies on DMP-like recruitment costs as the only source of ex-post
job surplus, and strongly relies on perfect homogeneity, i.e. a specific version of the model, and
on only one worker being treated.

At the monthly frequency, the “multiplier” ρ+δ
ρ+δ+q ≈

0+0.02
0.02+0.5 ≈ 0.04, where we ballpark q = 0.5

and δ = 0.02 is the total separation rate of a job (including both nonemployment and other jobs,
which is the appropriate concept here).

The two terms in the brackets denote the opportunity cost of separating and rehiring:
recruitment cost c, and and cash flow p− w.

c/w is the ratio of the recruitment cost to the per-period wage, which we reformulate to
q · (c/q)/w in order to calibrate. c/q represents the recruitment cost per hire. Manning (2011)
and and Silva and Toledo (2009) suggest hiring costs as a percentage of monthly pay to be
12.9%, such that (c/q)/w = 0.129. We thus ballpark c/w = q · [(c/q)/w] = 0.5 · 0.129 = 0.0645.
This term, when multiplied by 0.02, will be tiny. This result reflects the property that pure
recruitment costs may be small when amortized.

(p−w)/w is an important term notoriously hard to price unless one makes specific assumptions
– which may be unrealistic and model-specific. For example, a näıve calibration to the labor
share w/p = 2/3, implying (p− w)/w = (p− w)/p · p/w = 1/3 · 3/2 = 1/2, yields feasible wage
increases of around 0.02 · 0.5 = 0.01. In Appendix Figure A.13, this small value would already
imply an empirical wage-benefit sensitivity estimate above 0.1. (However, we note that w/p is
not the labor share, but closer to the gap between the MPL and the wage (rather than ALP as
in the labor share). Moreover, this term would still ignore a variety of important sources of job
surplus that we list below.)

Clear – though perhaps not empirically useful – guidance is given by specific models like the
textbook equilibrium DMP model. Here, (i) the zero profit condition holds, (ii) jobs and workers
are homogeneous, (iii) no idiosyncratic match-quality shocks hit on the job, (iv) no human
capital acquisition takes place, and (v) exactly zero separation costs (e.g. layoff taxes, severance
payments) exist, so that (p− w)/w can be calibrated to be tiny for new hires. Specifically, in
equilibrium the present-value benefit of hiring (a filled job) is given by (p− w)/(ρ+ δ), which is
set equal to hiring cost c/q, implying that p−w = (ρ+ δ)c/q, and so (p−w)/w = (ρ+ δ)(c/q)/w.
Noting that we had previously ballparked (c/q)/w = 0.129, and ρ ≈ 0 and δ ≈ 0.02, this term
would be very close to zero, around 0.02 · 0.0129. Analytically, with zero profit conditions and
standard DMP, the previous overall expression therefore simplifies to:12

⇔ w̃r − w
w

= q · c/q
w
· (ρ+ δ) (A17)

which is around 0.5 ·0.129 ·0.02 ≈ 0.00129. Indeed, in this textbook DMP setting, jobs’ wages are
so tightly pushed against the firm’s reservation wage that firms would lay off workers even if wages
were just to increase by 0.13%! To us, this range of admissible wage increases feels unrealistically
low. For example, Saez, Schoefer, and Seim (2019) document no decline in employment (no
increase in separations) when jobs experience a 15ppt increase in the employer-born payroll tax
rate for young workers (perhaps occupying low-surplus jobs) in Sweden, when workers age out of
an age-dependent payroll subsidy or when the policy overall is sharply abolished.

12The derivation is: w̃r−w
w = ρ+δ

ρ+δ+q ·
[
c
w + p−w

w

]
= 1

w
ρ+δ
ρ+δ+q · [c+ p− w] = 1

w
ρ+δ
ρ+δ+q ·

[
c+ c

q (ρ+ δ)
]

= 1
w

ρ+δ
ρ+δ+q ·

c
q · [q + ρ+ δ] = q · c/qw · (ρ+ δ).
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Below we present and price four main extensions, all of which expand the scope for wage
responses.

Firing Costs First, the aforementioned models applies purely to new hires, whereas we also
study incumbent workers. The firm’s participation constraint for an incumbent worker contains,
for example, a layoff cost, which we denote by k:

J(w̃) ≥ V − k (A18)

augmenting the baseline expression as follows:

⇔ w̃r − w
w

= ρ+ δ

ρ+ δ + q
·
[
c

w
+ p− w

w

]
+ (ρ+ δ) · k

w
(A19)

As discussed in our institutional section, one formal component of k in Austria during our study
period are severance payments that are only due upon layoffs, and a step function of tenure.
Hence, k/w will be 4 for some of our workers, which multiplied by δ = 0.02 would dramatically
expand the wage increase by 8ppt on its own – above the level required to accommodate all of
our reforms to exhibit the theoretical sensitivity.

We expect similar expressions with upfront hiring costs along the lines of Pissarides (2009).

Human Capital Second, the model has treated new hires and incumbent workers as perfect
substitutes in, for example, productivity even though empirical evidence suggests otherwise Jäger
and Heining (2019). Specific human capital built over the job further widens the gap between
the incumbent worker and new hire.13 Consider the case in which a typical incumbent worker is
more productive – in present value terms – by two monthly salaries, which is a small number
when amortized over the course of the job spell. This feature would provide an additional 4ppt
boost in the wage-growth range, and hence again comfortably accommodate our wage increases.14

Appendix Figure A.13 clarifies that we would already recover our benchmark 0.24 sensitivity
with a 4ppt cap (but also closely approximating 0.48).

Note that we did not find larger effects for higher-tenured workers, for whom either of the
aforementioned extensions would predict a wider bargaining set. This additional evidence further
suggests that the mechanism is not present even in cells in which the small firm surplus is less
likely to constrain wage increases.

Heterogeneity Third, the model example is one of perfect homogeneity. While used in
macroeconomic analysis, the real world is likely characterized by heterogeneity in canonical
match-specific or worker productivity. In this setting, there will be some workers with small
firm surplus (and hence little room to bargain up their wage), and some workers with large firm
surplus due to e.g. higher productivity, who could exhibit the full pass-through (e.g., again
high-tenure workers (selection)). Alternatively, younger workers (perhaps underpaid due to

13With small bargaining power, the worker only appropriates some of this productivity gain in the form of
higher wages.

14For example, in the previously cited sources for hiring costs c/q we strictly set to refer to recruitment costs,
whereas the reviews by Manning (2011) and Silva and Toledo (2009) would suggest even larger investments –
and hence ex post surplus – when including explicit training costs. In addition, learning on the job and other
post-hire training investments will further increase productivity.
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implicit contracts stories) or female workers (with potentially lower bargaining power) did not
exhibit larger effects either. Relatedly, firms with more heterogeneity in wage growth did not
exhibit larger pass-through either. Workers with low fixed effects in AKM wage regressions did
not exhibit a larger effects. Even though we use EU transitions, we also do not find different
effects in jobs with larger separation rates (δ in the expression).

Positive Mass of Workers Treated Fourth, we have considered the extreme case of only
one worker being treated, rather than a group. With more than a single worker treated, the
firm’s layoff margin for the purpose of hiring a cheaper worker is reduced, thereby widening the
wage growth range. In the data, our reforms of course do affect a lot of workers. We now study
how this mechanism plays out.

Now consider a variant where fraction α of the labor force (both among the employed and
unemployed) has some wage w (will be “treated”), and the remainder 1− α has wage w (will be
the “control group”). Initially, their wages are the same.

Due to random search, the value of the vacancy now considers the possibility of running into
high-wage and low-wage workers:

ρV = ρ+ δ

q + ρ+ δ
· [−c] + q

q + ρ+ δ
· [p− [

Ew︷ ︸︸ ︷
αw + (1− α)w]] (A20)

Consider now the interval for wage increases in a given job of type w̃ ∈ {w,w}. We again
construct the “maximal wage premium” expression but generalized to 0 ≤ α ≤ 1 rather than
α = 0 mass of treated workers. We start with the premium of a given job above the expected
wage:15

⇒ w̃r − Ew = ρ+ δ

ρ+ δ + q
· [c+ p− Ew] (A21)

At this point, we once again solve for the statistic of interest: the maximal reservation wage in
a scenario where the “high” wage w is equal to that reservation wage – here the maximal gap
between the treatment group and the control group. Therefore, we define wr = w and solve:

⇒ wr − [αwr − (1− α)w] = ρ+ δ

ρ+ δ + q
· [c+ p− [αwr + (1− α)w]] (A22)

⇔ w̃r − w
w

=
ρ+δ
ρ+δ+q

(1− α) + α ρ+δ
ρ+δ+q

· c+ p− w
w

(A23)

The expression has intuitive properties. For α = 0, we nest the previous case, where the treated
workers have mass zero, and the multiplier was ρ+δ

ρ+δ+q ≈
0.02

0.02+0.5 ≈ 0.04. Note that the fraction
of transition rates and the discount rate results in a small number, so the denominator is
approximately 1− α for purposes of evaluating the fraction. For intermediate values of α = 0.5
for example, we still double the reservation wage set. For α→ 1 yet α < 1, we have maximal

15We again start with the participation constraint:

J(w̃)︷ ︸︸ ︷
ρ

ρ+ δ
· [p− w̃] + δ

ρ+ δ
· [ρV ] ≥ ρV ⇔ [p − w̃] ≥ ρV ⇔

[p− w̃] ≥ ρ+δ
ρ+δ+q · [−c] + q

ρ+δ+q · [p−
Ew︷ ︸︸ ︷

αw + (1− α)w].
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rebargaining opportunities, with the multiplier going to 1.00 – expanding by two orders of
magnitude. To see this, we rearrange to:

= 1
1 + (1− α) q

ρ+δ
· [c+ p− w] (A24)

which goes to 1.00 (from previous 0.04) in terms of the multiplier for α→ 1. Then, even small
c+ p−w terms would already sustain our predicted wage effects even with DMP calibrations in
which the ZPC holds.

The ballpark for α would be a useful ingredient. That is, if jobs are usually filled by workers
that come from the treatment region, then the pass-through is least likely to be constrained.
We could, in principle, generate this index. We have indirect evidence that this channel is
unlikely to explain our results. Most importantly, our firm-level heterogeneity in terms of “share
of workforce treated” was not associated with larger wage effects. Similarly, a “donut hole”
specification (Appendix Figure A.11) did not yield larger wage effects: when dropping larger
and larger masses around the T/C cutoff, it is likely that firms hire from increasing polarized
groups, such that we approximate a design with large α.

D.2 Additional Nash Bargaining Model Variants
Next, we show that the key prediction from the benchmark model carries over to a wide variety
of richer models considered in the literature. In Section 2.3 we additionally discuss alternative
models that insulate wages from the nonemployment value, and which may therefore rationalize
the zero effect of b on w that we document in the empirical Section 4.

I. Equilibrium Adjustment: DMP Model Together, our difference-in-differences design
and theoretical framework aim to isolate the micro effects of an idiosyncratic shift in the outside
option on wages, holding constant (or netting out with a control group) market-level adjustment.
Yet, we cannot definitely empirically rule out the concern that experimental groups populate
segmented – rather than roughly the same – labor markets. Our treatment effect would then
capture “macro” effects. Next, we derive this macro wage-benefit sensitivity explicitly with
equilibrium adjustment in the context of a calibrated DMP model. We show that the magnitude
and structure of the micro and macro sensitivities are strikingly similar quantitatively and
structurally. We conclude that market-level spillovers cannot explain small zero wage-benefit
sensitivities.

The canonical DMP Nash wage replaces the continuation term of the worker with an
equilibrium value related to labor market tightness θ = v/u, the ratio of vacancies v to
unemployment u):16

wDMP = φp+
=(1−φ)ρN︷ ︸︸ ︷

(1− φ)b+ φθk (A25)
16In DMP models, the reemployment capital-gains term in the worker’s outside option ρN = b+f [E(w′DMP)−N ]

is replaced with the firm’s value of a filled job (recognizing the Nash sharing rule such that (1−φ)f [E(w′)−N ] =
φf [J(w′)−V ]). Free entry has firms post vacancies until the value of vacancies is pushed to zero V = 0⇔ k

q = J ,
implying that φf [J(w′)− V ] = φkf/q = φkθ, due to the standard constant-returns matching function, by which
f(θ)/q(θ) = θ, such that φkθ now captures the worker’s capital gain from reemployement (1− φ)f(E(w′)−N).

36



With a market-wide increase in benefits, the capital gain continuation term of ρN is pinned
down by firm’s free entry, such that the wage comovement is described by:

dwDMP = (1− φ)db+ φkdθ (A26)

Next we solve the free entry condition k
q(θ) = J = p−w′

ρ+δ for kdθ = −dw′ · 1
η
f(θ)
ρ+δ to move into the

wage equation (noting that θ is only affected by b through w and denoting by η the elasticity of
the matching function respect to unemployment):

dwDMP = (1− φ)db+ φ

[
−dw′DMP · 1

η

f(θ)
ρ+ δ

]
(A27)

⇔ dwDMP

db
= 1− φ

1 + φ 1
η
f(θ)
ρ+δ

(A28)

≈ 1− φ
1 + φ · 1

η
· (u−1 − 1) (A29)

where step 2 uses dw = dw′, and step 3 uses f
ρ+δ ≈

f
δ
≈ 1−u

u
= u−1 − 1, where u denotes the

market-level unemployment rate (since ρ is small compared to worker flow rates). Strikingly, this
expression mirrors our structural micro sensitivity except for two differences. First, the φ factor
in the denominator is divided by η < 1, attenuating the sensitivity slightly. Second, the relevant
unemployment rate u refers to the market-level average rather than the worker’s idiosyncratic time
in nonemployment post-separation τ . In both limits, we have dw/db

∣∣
τ=1 = dwDMP/db

∣∣∣
u=1

= 1−φ.
For φ = 0.1 (micro estimates from rent sharing), u ≈ 7% and η = 0.72 (e.g., Shimer, 2005), we
obtained a calibrated benchmark for the wage-benefit sensitivity of 1−0.1

1+0.1 1
0.72 ·

0.93
0.07
≈ 0.32. Note

that the u here need not coincide with the τ (or the τU we provide in the extended model with
nonemployment without UI receipt), as the rate here is cross-sectional rather than tracking
a worker after a separation (and, respectively, as some of that non-UI nonemployment state
is spent out of the labor force while the model at hand only considers those workers actively
searching).17 Moreover, higher unemployment u increases the macro sensitivity almost exactly
as a higher τ increases the micro sensitivity, which generalizes the implications of whether the
sensitivity differs in the local unemployment rate, a prediction we test in Section 5.1. Therefore,
our quantitative and structural benchmark for the wage-benefit sensitivity carries over to a macro
context with equilibrium adjustment and perfectly segmented labor markets for the treatment
group and the control group.

II. Stole and Zwiebel (1996) Bargaining with Multi-Worker Firms Extensions to
multi-worker contexts highlight the complications that the splitting of the inside option entails
with multi-worker firms and diminishing returns (see Jäger and Heining, 2019, for empirical
evidence). We build on the derivation of the Nash wage with firm level production function
Y = nα in Acemoglu and Hawkins (2014) augmented with our worker-specific outside option
Ωi:18

17With η = 0.5 instead of 0.72, the sensitivity is 0.25. With τ = 0.05 instead of 0.07, we have 0.25.
18Cahuc, Marque, and Wasmer (2008) also derive a dynamic search model with Stole and Zwiebel (1996)

bargaining and heterogeneous worker groups i that may differ in their outside options bi and derive the wage for
group i as wi(n) = (1− α)ρNi +

∫ 1
0 a

1−α
α Fi(na) da.
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wMultiWorker = αφ

1− φ+ αφ
· xf · nα−1

f + (1− φ)Ωi (A30)

That is, multi-worker firm bargaining preserves the sensitivity of wages to outside options Ω.19

III. Representative vs. Individual Households Implementations of matching-frictional
labor markets are largely either in terms of individual households with linear utility or with
large households that send off households into employment with full insurance in the spirit of
indivisible labor (Rogerson, 1988; Hansen, 1985), for example Merz (1995), Andolfatto (1996),
or Shimer (2010). In Appendix Section D.3 we extend this setting to an individual household
with nonlinear utility. Our individual household bridges these setups with the assumption of
perfect capital markets (and negligibly long unemployment spells).

IV. Endogenous Separations The Nash wage is the same in models with endogenous
separations among existing jobs due to idiosyncratic productivity shocks, where p is replaced
with pit. Inframarginal surviving matches, i.e. those that we track in the data, exhibit the same
pass-through of Ωi into wages.20

V. On-the-Job Search On its own, on-the-job search with a job ladder (e.g., due to hetero-
geneous firms or match-specific quality) need not change the wage bargaining process as long as
the worker is required to give notice to the firm before engaging in bargaining with the next
employer. Nonemployment then remains the outside option in wage bargaining. This tractable
route is taken by for example Mortensen and Nagypal (2007) and Fujita and Ramey (2012).
We discuss alternative models with competing job offers as outside options in Section 2.3. In
this class of models however, new hires from nonemployment still use nonemployment as their
outside option in their initial bargain, where wages thus follow our baseline model.

VI. Finite Potential Benefit Duration While a common approach is to model benefits as
having infinite potential duration, its duration is finite in Austria, as we describe in Section 3.
Yet, in the Austrian setting, infinite benefit duration is a particularly good approximation for
initially incumbent workers because only around 20% of unemployment spells end up in benefit
exhaustion (Card, Chetty, and Weber, 2007). Moreover, after UI exhaustion, eligible Austrian
workers collect a follow-up UI substitute s(b) < b (Notstandshilfe, i.e. unemployment assistance
(UA)). Importantly, s(b) is explicitly indexed to a worker’s pre-exhaustion UIB levels and – while
in many cases lower – its level shifts almost one-to-one with changes in b. This feature leaves
post-UI benefits sensitive to our reforms even for UI exhausters.21

19These models also imply that rent sharing estimates from firm-specific TFP shifts xf transferred to predict
wage sensitivity to b would require an additional scaling up if α < 1.

20In these models, bi will also shift the reservation quality at which matches are formed and destroyed. Jäger,
Schoefer, and Zweimüller (2018) study a large extension of potential duration of UI for older workers and
document substantial separation responses of that policy, which perhaps served as a bridge into early retirement
in particular for workers in declining industries. In this paper, we do not detect significant separation effects to
increases in benefit leves, perhaps because we study younger workers.

21UA benefits are capped at 92% of the worker’s UI benefits. Importantly, for uncapped workers, UA benefits
shift 0.95 to one with the worker’s UIB level. The precise formulate is UABi = min{0.92bi,max{0, 0.95bi −
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Here, we extend the model to a two-tier system of finite-duration UIBs b, after which
fraction α of still-jobless workers move into post-UI substitute s(b) < b. Denote by ζ the
fraction of the unemployment spell a separator spends on UA (vs. UI). We treat ζ as the
probability that a given separator moves into s (UA) or b (UB) post-separation. An initially
employed worker’s expected outside option is therefore Ω = ρE[N ] = (1− ζ) · ρNb + ζ · ρNs =
ζ
(
τsαs+ (1− τs)ws

)
+ (1 − ζ)

(
τbb+ (1− τb)wb

)
. With permanent types and wages ws < wb,

Nash still implies identical sensitivities dws/ds = dwb/db. Moreover, due to fs = fb, we have
that once in a type, τs = τb.

In consequence, the wage sensitivity to benefits for the finite benefit duration is:

dwfinite

db
= (1− φ)τ

1
1−ζ(1−α ds

db ) − (1− φ)(1− τ) (A31)

Using the fact that only 20% of workers exhaust their benefits and the fraction of the unem-
ployment spell a separator spends on UA (vs. UI), we calibrate ζ = 0.8·0+0.2·1/f

1/f = 0.2, where
1/f denotes both expected duration remaining in nonemployment after benefit exhaustion as
well as the average time at separation. A fraction α ≈ 0.6 of those workers move on to the
post-UI substitute unemployment assistance. We calculate the fraction α as the share of workers
who take up post-UI benefits within a 60 day window of exhausting their UI benefits; for this
analysis, the sample is restricted to workers who do not take up employment in the same time
window. Among those who receive them, the post-UI benefits are almost one-to-one indexed to
the household’s previous, actually received UI benefit level, and thus move in lock-step with
benefit changes.22

As a result, the term [1− ζ
(
1− αds

db

)
] = 0.91 provides negligible attenuation of the wage-

benefit sensitivity: the wage benefit-sensitivity remains at 0.32. This is an underestimate if the
workers exhausting UI have a lower job finding rate and thus a larger τ , which for that subset of
workers would greatly amplify the sensitivity: setting τ = 0.15 rather than 0.104 will restore
dw/db = 0.4 for those workers.

In other words, since an initially employed Austrian worker has a low probability of benefit
exhaustion and, moreover, post-UI benefits are indexed to UI benefits our design is robust to
finite benefit duration. Perhaps this fact also explains why we also do not find wage effects from
potential benefit duration extensions in Section 5.1 and Appendix F. We have also not found
evidence that workers with particularly high potential benefit durations exhibit different wage
sensitivity to the unemployment benefit level.

VII. UI Wait Periods for Unilateral Quitters Austria has broad UI eligibility that
encompasses even quitters. There is however a 28-day wait period, after which UI recipients
enjoy full potential benefit duration (i.e. for 28 more calendar days than their peers receiving UI
immediately). We evaluate this consideration in two steps. First, we define a probability 1− υ

Spousal Earningsi + Dependent Allowancesi}}. Due to the spousal earnings means test, not all workers are
eligible for UA. For 1990, Lalive, Van Ours, and Zweimüller (2006) report that median UA was about 70 % of
the median UIB. Based on data from 2004, Card, Chetty, and Weber (2007) gauge the average UA at 38 % of
UIB for the typical job loser.

22The law stipulates that post-UI benefits move with a slope of 0.92 along with previous UI benefits. There are
additional additive components, e.g., benefits for dependents and reductions for other income, and the post-UI
benefit level is capped at 0.95 times previous UI benefits. For the calibration, we pick the middle point between
0.95 and 0.92 and assume ds/db ≈ 0.935.
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that a bargaining progress breakdown leaves the worker eligible for UI whereas at probability υ
leaves the worker ineligible (for any social insurance program). Ineligible workers wait 28 days
until they receive UI, implying that zineligigble = zeligigible − b for initial period of nonemployment.
In discrete time, N in = zin + fmβEin + (1− fm)βN el, such that:

E[N ] = (1− υ)N el + υN in (A32)
= (1− υ)N el + υ

[
zin + (1− fm)βN el + fmβEin

]
(A33)

= N el
(
1− υ

[
1− (1− fm)β

])
+ υ

[
zin + fmβEin

]
(A34)

The effect of b on the expected outside option is bounded from below by an attenuation factor
times our previously derived sensitivity of N to b, due to dEin/db ≥ 0 and dzin/db ≥ 0:

dE[N ]
db

≥ dN el

db

[
1− υ + υ(1− fm)β

]︸ ︷︷ ︸
≈1−υfm

(A35)

where β = 0.9965 ≈ 1 at monthly frequencies. Therefore, the wage-benefit sensitivity is at least:

dwLimited Elig.

db
≥ (1− φ) · 1− υfm

1 + φ (τ−1 − 1) (A36)

Calibrating the bracketed attenuation factor with f = 0.12 (incorporating a monthly β = 0.9965
will not change the result) implies that the attenuation is by 0.88 even if all separations were to go
into nonemployment with initial ineligibility (i.e. ν = 1). That is, since so many nonemployment
spells go beyond one month, this institutional feature has limited effects on the predicted
wage-benefit sensitivity.23 This benchmark thereby also evaluates also delayed take-up for any
reason even among the immediately eligible. In reality, most separations into nonemployment in
Austria entail UI eligibility such that ν is closer to zero than to one, greatly limiting attenuation.

VIII. Wage Stickiness Rather than Period-by-Period Bargaining Real-world wage
renegotiations may occur infrequently on the job, e.g. arrive at rate γ. Then, the measured wage
response to a (permanent) shift in db is increasing in time-since-reform dt, and on average:

E

[
dwsticky,dt

db

]
= (1− e−γdt) · 1− φ

1 + φ (τ−1 − 1) + e−γdt · 0 (A37)

Empirically, we approach this aspect from three angles. First, we start with observing average
wage earnings in the first full calendar year after the reform takes effect.24 We then additionally
investigate earnings in the calendar year in the subsequent year, allowing two years for wage
pass-through, whereas existing evidence on wage stickiness suggests half of wages to get reset
within one year.25 Second, we consider wage effects in new jobs, for workers switching jobs with

23This attenuation is further slightly reduced with finite PBD because the one-month delay does not reduce
subsequent PDB, such that at probability (1− fm)PBD Months, the worker “buys back” the first month (valued as
b− αs, i.e. the premium over UI substitute s adjusted for eligibility probability α.

24An exception is the 1989 reform, which takes effect mid-year.
25See, e.g., Barattieri, Basu, and Gottschalk (2014) for the United States, and Sigurdsson and Sigurdardottir

(2016) for Iceland. Finally, the evidence on inside-option rent sharing documents same-year wage effects for
incumbent workers.

40



or without unemployment spells in between, where we follow the standard assumption that new
jobs get to set wages initially in a flexible way. Third, we sort jobs (firms) by the usual degree of
wage volatility, essentially by an empirical proxy for γ, and investigate heterogenous wage effects.

IX. Taxation Our bargaining setup so far sidesteps the tax system, but the results would
carry over to a model in which both the firm and the worker face a (linear) income tax, and
bargain over net surpluses by means of setting a gross wage. Taking into account taxation,
however, would increase the effect of our UIB variation on wages. In Austria, benefits are not
taxed, whereas wages and profits are. If the employer’s and the worker’s income taxes are
approximately taxed by the same τ , then changes in net benefits b enter the worker’s outside
option relatively as b

1−τ . For τ ≈ 0.3, accounting for the tax system would therefore amplify the
predicted sensitivity of wages to b by 1

1−0.3 ≈ 1.43 for any given φ. Analogously, a given wage
response will, structurally interpreted in a model of Nash bargaining with nonemployment as
the outside option, would for example imply 1.43 as large a worker bargaining power parameter.
In an empirical robustness check in Appendix Table A.7 (graphical analysis in Appendix Figure
A.19), we further report specifications in which we scale up benefits (and benefit changes) to
correspond to (hypothetical) gross benefit changes so that all calculations occur in terms of gross
units. The results of the robustness check lead to the same conclusion as our main results and
also reveal an insensitivity of wages to (gross) benefit changes.

X. Bounded Rationality: Myopia Our framework assumes that all workers and firms are
rational in particular about their expectations about the nonemployment state. However, myopic
agents may discount the future by more than the social planner would on their behalf. In
our model, this consideration would most simply be nested with a larger ρ. Since the initial
post-separation state is unemployment, ∂τ

∂ρ
> 0, implying that the agents put more weight on b,

amplifying the effect on the wage-benefit sensitivity.

XI. Bounded rationality: bounded rationality and k-level thinking Other deviations
from the fully rational benchmark may however attenuate the effect. The wage sensitivity
consists of the direct effect as well as expectations about wage responses in subsequent jobs. The
latter feedback effect is a strong ingredient into the theoretical sensitivity of wages to benefits and
hard-wired into the model. A promising theory to attenuate the effect will therefore attenuate
the feedback effect of re-employment wages into the wage bargain at hand. Perhaps k = 1-level
thinking may provide such a rationalization: agents act while ignoring equilibrium effects because
they only consider one iteration of the equilibrium adjustment, but not the reemployment wage
adjustment. The resulting wage-benefit sensitivity would then be limited to the direct effect:

dw(k = 1)

db
= (1− φ)τ (A38)

Calibrating the (k = 1) sensitivity to τ = 0.1 and φ = 0.1 would return a smaller sensitivity
of 0.09 on average. Larger effects would emerge with k > 1. However, the sensitivity is still
increasing in τ , linearly so now. In Section 4.4, we test whether workers with larger τ (predicted
time on UI post-separation) have larger pass-through, and do not find evidence for a slope, in
contrast to the prediction from even (k = 1)-level thinking.
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D.3 Alternative Wage Setting Model: Bilateral Nash Bargaining Be-
tween an Individual Household with a Potentially Multi-Worker
Firm

The model presented here forms the basis for the additional model variants presented in Section
D.2. Here we generalize the structural wage equation by a variety of dimensions, starting with a
bilateral bargaining between a worker and a multi-worker firm, long-term jobs and non-linear
utility.

Hiring Costs and Ex-Post Job Surplus Employment relationships carry strictly positive
joint job surplus because of hiring costs, c′(H) > 0, c(0) = 0, which are sunk before bargaining.
In consequence, both the worker and the firm would strictly prefer to form the match (for an
efficiently set wage) than part ways.

Household Labor is indivisible and hours are normalized to one. In a given period s, the
household is either employed or unemployed (es ∈ {0, 1}). There is no direct labor supply
channel; workers accept job opportunities when they emerge. When employed, the worker earns
wage ws. The employed household incurs labor disutility γ. When unemployed, the worker
collects unemployment insurance benefits b. With probability f , the worker finds a job and
moves into employment (and wage bargaining) next period. With probability 1− δ, employed
job seekers lose their jobs and become unemployed. Households can borrow and save at interest
rate r, fulfilling a lifetime budget constraint.26 Households own firms and collect capital income
in the form of dividends dt.

V H(et) = max
ct

Et

∞∑
s=t

βs−tu(cs)− γ · I(es = 1) (A39)

s.t. Et

∞∑
s=t

cs
(1 + r)s−t ≤ Et

∞∑
s=t

I(es = 1) · ws + I(es = 0) · b+ ds
(1 + r)s−t + at (A40)

Et[es+1|es = 1] = 1− δ ∀s (A41)
Et[es+1|es = 0] = f ∀s (A42)

The household’s problem can be cast in dynamic programming in familiar form associated with
search and matching models:

Ut = max
ct

u(ct|et = 0) + (1− f)βEtUt+1 + fβEtW̃t+1 (A43)

Wt = max
ct

u(ct|et = 1)− γ + (1− δ)βEtWt+1 + δβEtUt+1 (A44)

where Ut denotes the value function of a worker that is currently unemployed (et = 0) and Wt for
the employed worker (et = 1). W̃t+1 denotes a potential subsequent job. The household’s benefit
from employment, at a given wage w, is pinned down by the difference in income, net of the

26Due to the absence of moral hazard in job search and due to the law of large numbers on the part of the
unmodelled lenders, the expected lifetime earnings do not complicate the borrowing potential of households.
Since average unemployment spells are short in nature (on the order of 45% at the monthly rate in the US), we
abstract from shifts in lifetime earnings in shifting lifetime wealth and therefore the multiplier on the budget
constraint. Therefore, we assume that the budget constraint multiplier is approximately independent of the
employment status, λ(e = 0) ≈ λ(e = 1).
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disutility of labor, plus the shift in the continuation value (where we here simplify the setting to
a lifecycle budget constraint that features a λ unaffected by the stochasticity of separations and
reemployment; a similar setting would emerge with complete markets or through a representative
household):

Wt(w)− Ut = λ(w − b)− γ + (1− δ) · βEt(Wt+1 − Ut+1)− f · βEt(W̃t+1 − Ut+1) (A45)

Firm The multi-worker firm, facing a competitive product and capital market, employs Nt

workers in long-term jobs and rents capital Kt at rate Rt. Capital rentals are made given wages
after bargaining.27 Production follows constant returns with all labor being of the same type and
thus perfect substitutes, which together with rented capital implies linear production in labor,
avoiding multi-worker bargaining complications. Each period, a fraction 1− δ workers separate
into unemployment exogenously, whereas the firm hires Ht workers at cost c(Ht). Employment
follows a law of motion as a constraint in the firm’s problem. The firm maximizes the present
value of payouts to the households (stockholders):

V F
t (Nt) = λEt max

Ht,Kt

∞∑
s=t

βs−t[F (Kt, Nt)− wtNt −RtKt − c(Ht)] (A46)

s.t. Nt+1 = (1− δ)Nt +Ht (A47)

The firm’s problem can be cast in dynamic programming in familiar form associated with search
and matching models; where the firm’s state variable is the employment level:

V F
t (Nt) = max

Ht,Kt

{
λ[F (Kt, Nt)− wtNt −RtKt − c(Ht)] + βV F

t+1(Nt+1)
}

(A48)

s.t. Nt+1 = (1− δ)Nt +Ht (A49)

The firm’s input demand (capital rentals and hiring) is described by the following first-order
conditions and the envelope condition for µt, the shadow value on the law of motion for
employment, pinned down by the envelope condition:

FK(Nt, Kt) = Rt (A50)

c′(Ht) = βEt
∂Vt+1(Nt+1)
∂Nt+1

(A51)

∂V F
t (Nt)
∂Nt

= λ[fÑ(Kt, Nt)− wt] + (1− δ)βEt
∂V F

t+1(Nt+1)
∂Nt+1

(A52)

⇒ c′(Ht) = βEt

[
fÑ(Kt+1, Nt+1)− wt+1 + (1− δ)c′(Ht+1)

]
(A53)

These conditions describe input demand given the wages firms expect to pay at the bargaining
stage. The firm’s value of employing an incremental individual worker (hired last period and
becoming productive, and thus bargaining, in period t) is:

∆V F
t (Nt, w) = λ[fÑ(Kt, Nt)− w] + (1− δ)βV F

t+1
′(Nt+1) (A54)

27Rental of capital inputs and this timing conventions precludes the complication of potential investment
holdup associated with bargaining.
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Nash Wage Bargaining Nash bargaining solves the following joint maximization problem,
by which the worker and the firm pick a Nash wage wN that maximizes the geometric sum of
net-of-wage surplus of the match to the worker W (w)−U and of the firm ∆Vt(Nt−1, w), weighted
by exponents φ and 1− φ:

wN = arg max
w

(
W (w)− U

)φ × (∆V F (Nt, w)
)1−φ

(A55)

⇒ W (wN) = U + φ (∆V F (Nt, w) +W (wN)− U)︸ ︷︷ ︸
Job surplus

(A56)

That is, the employed worker receives her outside option U plus share φ of the job surplus:
the sum of the parties’ inside options net of their outside options. Worker bargaining power
parameter φ guides the share of the surplus that the employed worker receives, on top of her
outside option. Next, we solve for the Nash wage wN that implements this surplus split.

The model recognizes the long-term nature of jobs.28 Wages then not only reflect current
conditions but also expectations about future inside and outside values, through the continuation
values. An important implication of Nash bargaining to apply also in subsequent period, renders
the Nash wage identical to the myopic thought experiment except for a continuation term:29

wN = φfÑ(Kt, Nt) + (1− φ)(1− β)U
λ

(A57)

The condition mirrors the continuous-time conditions in the main text, where 1− β ≈ ρ and
U/λ corresponds to N .

D.4 Alternative Bargaining Model: A Simple Version of Credible
Bargaining (Hall and Milgrom, 2008)

Summary Consider the firm’s optimal strategy: to offer the worker her reservation wage w,
given by indifference between accepting and rejecting with her optimal counteroffer – equal
to the firm’s reservation wage w (with discount factor β, exogenous break-down probability
s, and firm’s cost of delay γ): w+βδN

1−β(1−δ) = z + (1 − s)β w+βδN
1−β(1−δ) + sβN . The firm’s offer w =

(1−β(1−δ))z+(1−s)β[(1−β(1−δ))γ+p(1−β(1−s))]
1−β2(1−s)2 + β(s−δ)×(1−β)N

1−β2(1−s)2 is insensitive to N if s = δ.

Derivation We describe a simple version of the credible bargaining protocol proposed by Hall
and Milgrom (2008) that relies on alternating offers. The model remains empirically untested but
has been favored for its macroeconomic upside: it generates endogenous rigidity to shocks and
therefore amplifies employment fluctuations (see, e.g., Christiano, Eichenbaum, and Trabandt,
2016; Hall, 2017). Specifically, “the credible bargaining equilibrium is less sensitive to conditions
in the outside market” (Hall, 2017, p. 310).

28We consider period-by-period bargaining in the main part of the this exposition.
29The derivation recognizes that φβEt(Wt+1 − Ut+1) = (1− φ)βEtV Ft+1

′(Nt) by Nash bargaining in t+ 1 in
the job at hand. In consequence, the (1− δ)-weighted continuation terms cancel out:

(1− φ)
[
λ(wN − b)− γ + (1− δ) · βEt(Wt+1 − Ut+1) + f · βEt(W̃t+1 − Ut+1)

]
= φ

[
λ[fÑ − w

N ] + (1− δ)βEtV Ft+1
′(Nt)

]
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The firm and the worker make alternating wage offers. In between bargaining rounds, the
firm incurs a delay cost γ. Importantly, in our discussion here we allow the worker’s flow
utility z to differ from the flow unemployment benefits b, unlike in the existing treatments
in macroeconomic applications of this bargaining protocol. After all, for an employed worker
z may capture leisure, disutility from bargaining, the old, still-prevailing wage, and so forth.
Moreover z may accordingly differ between an unemployed negotiator entering a new job, and
an already-employed job seeker potentially seeking to renegotiate.

In between rebargaining rounds, the match may dissolve. The probability of this bargaining-
stage separation is s, which may be different from the probability of standard exogenous job
destruction during production, δ. N will therefore enter the problem either through s or δ, with
importantly opposite effects on the worker’s reservation wage, as we show below.

Inside Values Preserving unemployment value N for the worker and a zero for the firm’s
vacancy value due to free entry, we define the inside value of the worker W (w) and the firm J(w)
(where we have set vacancy value V = 0 due to free entry):

E(w) = w + βδN

1− β(1− δ) (A58)

J(w) = p− w
1− β(1− δ) (A59)

Strategies for Wage Offers The optimal strategies are described by reservation wages. The
worker’s reservation wage is w, and the firm’s reservation wage is w > w, which we have yet to
derive. When it is the worker’s (firm’s) turn to make an offer, she (it) will offer w (w), leaving
the firm (worker) indifferent between rejecting and rebargaining.

Worker’s Strategy: Offer Firm’s Reservation Wage The firm’s indifference condition
defines the worker’s strategy, to offer the firm its reservation wage w:

p− w
1− β(1− δ) = −γ + β(1− s) p− w

1− β(1− δ) (A60)

p− w = −(1− β(1− δ))γ + β(1− s))(p− w) (A61)
w = (1− β(1− δ))γ + β(1− s))w − p(1− β(1− s)) (A62)

Firm’s Strategy: Offer Worker’s Reservation Wage Analogously, the firm offers the
worker her reservation wage. The definition of the reservation wage is such that the worker is
rendered indifferent between w and waiting a period to make her own offer to the firm – which
in turn will optimally equal the firm’s reservation wage w:

w + βδN

1− β(1− δ) = z + (1− s)β w + βδN

1− β(1− δ) + sβN (A63)

For s = 1, i.e. rejection by the worker results in unemployment, the reservation wage is equal to
z, the payoff while bargaining, plus an “amortized” (hence: flow) value of unemployment U :

⇔ w = (1− β(1− δ))z + β(1− β(1− δ))N (A64)
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The worker’s reservation wage is maximally sensitive to N if a rejected offer indeed results in
unemployment, i.e. for s = 1. In fact, if the time period is short, the reservation wage is the
payoff of not accepting the offer (and thus forgoing z this period), and the excess of that going
forward compared to unemployment.

More generally, we can rearrange the terms to isolate the present value of wages promised by
the firm to leave the worker indifferent:

w

1− β(1− δ) =
payoff while barg.︷︸︸︷

z +(1− s)

Follow-up offer︷ ︸︸ ︷
β

w

1− β(1− δ) +β

Rel. unemp. risk: bargaining vs. producing︷ ︸︸ ︷
(s− δ) 1− β

1− β(1− δ)N

(A65)
⇔ w = (1− β(1− δ))z + (1− s)βw + β(s− δ)(1− β)N (A66)

Given N , we can solve for worker and firm reservation wages. The worker’s reservation wage
(and the optimal wage the firm would offer the worker) is:

w = (1− β(1− δ))z + (1− s)β
[
(1− β(1− δ))γ + p(1− β(1− s))

]
1− β2(1− s)2 + β(s− δ)

1− β2(1− s)2 × (1− β)N

(A67)

The wage insensitivity to the nonemployment value (1−β)N (ρN in our continuous time setting)
is:

dw

d(1− β)N = β(s− δ)
1− β2(1− s)2 (A68)

Therefore, for s = δ, the wage is insensitive to the nonemployment value. And still, the model
can still accommodate small rent sharing coefficients:

dw

dp
= (1− s)β(1− β(1− s))

1− β2(1− s)2 (A69)

For s = δ ≈ 0, this becomes very close to zero:

dw

dp

∣∣∣∣∣
s=δ≈0

≈ β
1− β
1 + β2 (A70)

Therefore, the protocol can accommodate wages that are, in the same calibration, insensitive to
outside options including the nonemployment value, and have small wage responses to inside
option shifts such as rent sharing (e.g., for small s).

The Role of s vs. δ in Mediating the Effect of N on Worker Reservation Wages
As in the standard Nash model, N denotes both the outside option of the worker in case of
bargaining breakdown during the bargaining process (weighted by s) as well as the value of an
exogenous job destruction (arriving with probability δ). The net effect of U on the worker’s
reservation wage w depends on the relative size of s and δ in the alternating offer bargaining
protocol.

A useful benchmark is s = δ. Here, the worker is exposed to N with the same probability –
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whether she decides to reject the firm’s offer to get a chance to make her counteroffer (where
with probability s bargaining breaks down and she becomes unemployed), or whether she accepts
the current offer – when therefore production begins a period earlier (which exposes her job
destruction probability δ, and thus she puts a δ weight on N one period earlier). In this knife-edge
case, the worker’s reservation wage w turns completely insensitive to N – and thus b, and is only
driven by the while-bargaining flow utility z (which need not contain b) and the (present value
of the) wage gain resulting from getting the chance to make the (in subgame perfect equilibrium
expected to be accepted) counteroffer, w.

Calibrating AOB to δ = s could in principle generate wage insensitivity to N (and thus b,
assuming that z 6= b for an incumbent worker). However, for cases where δ is small relative to
s, AOB may feature high sensitivity of w to shifts in N and thus b. For bilateral negotiations,
perhaps s ≈ 1 with δ < 5% may not be a poor approximation of the real world, for example.

Whether s ≈ δ is empirically realistic as such is difficult to assess because independently
calibrating s directly to empirical evidence is not straightforward.30 For example, Hall (2017)
calibrates s = 0.013 and δ = 0.0345, which here would lead worker reservation wages to fall
when N were to increase ceteris paribus. Conversely, Hall and Milgrom (2008) sets δ = 0.0014
and s = 0.0055 at the daily frequency, which in our version of the AOB model leads increases in
N to increase wages (reservation wages of the worker) ceteris paribus.

The Role of z vs. b While we intentionally define z (the flow utility of the worker while
bargaining, perhaps not containing b for, e.g., an incumbent worker) separately from b (the
nonemployment payoff, contained in N), the original authors and the follow-up literature (see,
e.g., Hall and Milgrom, 2008; Christiano, Eichenbaum, and Trabandt, 2016; Hall, 2017) set both
to be the same, and thus explicitly include unemployment benefits in z = b. But these authors
are interested in new hires and their wage responses; our setting also studied incumbent workers,
whose z is unlikely to contain b but rather reflect a default, previous wage. Somewhat in tension
to the model however, we do not find evidence for new hires’ out of unemployment to exhibit
large wage sensitivity.

D.5 Alternative Wage Setting Model: Wage Posting Models and UI
We here add additional formal intuitions for how a UIB increase in a wage posting model will
play out.

Reservation Wage of a Worker The McCall (1970) reservation wage forms the cornerstone of
the equilibrium wage distribution in the following sense. It is R = b+(λU−λE)

∫ w
R (w−R)f(w)dw

, and so dR
db

= [1 + (λU −λE)
∫ w
R f(w)dw− (λU −λE)

∫ w
R (w−R)df(w)

dR
dw]−1, where λE ((λU ) is the

job offer arrival rate for the employed (unemployed) workers. A useful benchmark is λE = λU ,
for which dR/db = 1, mechanically shifting the nonemployment payoff. Away from λE = λU , R
responses also affect the opportunity cost of continuing search by accepting a job, as well as
through equilibrium adjustments in F (w), feeding back into the opportunity cost.

30For example, in a situation with multiple applicants, s from the perspective of the worker should capture also
the risk of losing out to the next applicant, with higher probability s than the incumbent worker would worry
about being displaced by a colleague or get high with a job destruction shock δ. This would suggest that s >> δ.
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Ripple Effects Throughout the Wage Distribution We now describe the ripple effects
originating from the UIB effects in some more formality. In the model of homogeneity, wage
policies are an equilibrium of mixed (iso-expected-profit) strategies (with no mass points),
characterized by w = R, w = [1 −

(
δ

δ+λE

)2
]p̃ + ( δ

δ+λE
)2R, and F (w) = ( δ+λE

λE
)(1 −

√
p̃−w
p̃−R).

While the bottom wage exhibits the one-to-one effect, the top wage sensitivity is dw
dR

= ( δ
λE+δ )

2,
i.e. the unemployment rate, squared, for λE = λU . In the model with heterogeneity, firms
differ in productivity p ∈ [p, p]. Type p’s wage policy w(p) is (see Postel-Vinay and Robin,
2006): w(p) = p −

∫ p
R
λE+δ(1−Γ(p))
λE+δ(1−Γ(x))dx ⇒

dw(p)
dR

= 1 − δ
λE+δΓ(p), where Γ(p) = F (w(p)) is the

(offer-weighted) CDF, which depends on recruitment costs and is not generally characterized
in closed form. The lower bound of the integral (Γ(p) = F (w(p)) = 0) makes clear that the
least productive active firm pays R and earns zero profit. To see the ripple effects, consider
the top wage (Γ(p) = 1), which responds the least. Ballparking to λE = λU , implies that
δ

λE+δ = δ
λU +δ is the unemployment rate. Then, the lowest wage-UIB sensitivity (in the top) is

one minus the unemployment rate. In the full model, Γ(p) adjusts due to worker reallocation
and p-specific recruitment responses. So unless λE = λU , feedback effects between Γ(p) and R
emerge, amplifying or attenuating the effects.
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E Sample and Variable Construction

E.1 Construction of Sample
Begin with all individuals aged 25-54 with non-missing earnings. To isolate the part of the
income distribution we include for each reform sample, we use the idea of treatment and control
groups. The distinctions play no further role in our main empirical analysis, however. Once
we have defined the treatment and control regions, we restrict the sample to workers who are
employed in each of the 12 months of the base year (reform and placebo).

E.1.1 Treatment

The treatment region is defined as the percentile earnings range in the base year where the
predicted benefit change is large and positive.

• Identify the average predicted UIB change for each percentile. See Section E.4.

• For the 1976 reform, the lower bound of treatment is one percentile above the first percentile
(the ASSD minimum). We drop the first 1 1/8th percentile because earnings growth is
very volatile here. The upper bound is the highest percentile under the 12th percentile
that experiences a predicted benefit change greater than 1% of earnings.31

• For the 1985 reform, the lower bound of treatment is the percentile at which the average
predicted benefit change is more than 0.5% of earnings. The upper bound of treatment is
3 percentiles below the reform-specific adjusted ASSD cap (above which earnings earnings
are censored, so we could not accurately measure wage effects for these individuals; our
results are quantitatively unchanged if with lower values for this upper limit).

• For the 1989 reform, the lower bound of treatment is the lowest percentile at which the
predicted benefit change is greater than 2% of earnings. This is because at the lowest end
of the income distribution, there was not a very large change. We then drop an additional
1 1/8th percentile because the earnings growth was very volatile. The upper bound is the
highest percentile at which the predicted RR change was greater than 0.5% of earnings.

• For the 2001 reform, the lower bound of treatment is the percentile at which 10,000 ATS
falls in 2000. The upper bound is the percentile at which 20,000 ATS falls in 2000.

E.1.2 Control

The control region is chosen as the percentile range in the base year closest to the treatment
earnings range but received no change/a very small change in predicted benefits.

• Calculate the range of the treatment region, i.e. the number of percentiles included in the
treatment region.

• For the 1976, 1989, and 2001 reforms, the lower bound of the control region corresponds
to the upper bound of the treatment region. Then we add the treatment range, net of one
eighth of a percentile, to the lower bound of the control region to indicate the upper bound
of the control region.

31It must be the highest under the 12th percentile because there is also a cap extension at the top of the
income distribution, and choosing the 12th percentile avoids the cap comfortably.
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• For the 1985 reform, take the difference between the averaged predicted UIB change in the
base year r − 1 and three years before, r − 4, for each percentile. Call this “excess db/w.”
This is an effort to make sure there is a region in the reform sample that has not been
treated recently in the base year. It is 11 percentiles in 1984. Find the highest percentile
for which this difference is 0. This is the upper bound of the control region. Then subtract
the treatment region range from the upper bound of control to get the lower bound of
control. In our main specification, we also include the “intermediate region” between the
treatment and control region in our estimation sample for transparency; and we also check
that our results are quantitatively robust to excluding this region.

• For the 2001 reform, the lower bound of control is the upper bound of treatment. Then
add the treatment range to the lower bound of control to get the upper bound of control.

E.1.3 Percentile Ranges of Reform Samples

While we describe sample restrictions and our empirical framework in percentiles, we opera-
tionalize the benefit aggregation (for placebo assignment) as well as the sample construction
using eighths of percentiles, to create fine-grained benefit levels. This is especially useful in the
small reform samples. We report the cutoffs at the level of eighths of percentile in parentheses:

• 1976 Reform

– Treatment: 1st (1.75) to 7th percentile (7.00)
– Control: 7th (7.00) to 13th percentile (12.125)

• 1985 Reform

– Treatment: 61st (61.125) to 86th percentile (86.75)
– Control: 24th (24.25) to 49th percentile (49.875)
– Intermediate previously treated region (included for transparency but robust to

excluding): 50th (50.00) to 61st percentile (61.00)

• 1989 Reform

– Treatment: 1st (2.5) to 19th percentile (19.75)
– Control: 20th (19.75) to 38th percentile (36.875)

• 2001 Reform

– Treatment: 8th (7.875) to 32nd percentile (32.25)
– Control: 32nd (32.25) to 56th percentile (56.5)

E.2 Average Daily Earnings Construction
We construct our average daily earnings measure as follows:

1. For each individual-firm-year observation (even across multiple spells like recall), we
calculate the total earnings the individual received from that firm during the year divided
by the total number of days worked at that firm. These earnings include supplementary
payments such as 13th or 14th month wage payments and extra vacation payments.
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2. For each month where the individual is employed by at least one firm, we assign the
individual the “daily earnings” from the firm at which the individual is employed for the
longest during that year and employed at that month.

3. We calculate the average daily earnings as the average of these monthly earnings measures
across all months the individual is employed by at least one firm.

E.3 Earnings Base for Unemployment Benefit Determination Through-
out our Sample Period

From 1977 until 1987, the earnings base for calculating unemployment benefits are generally
the earnings in the last full month of employment before the beginning of an unemployment
spell (§ 21 (1) Arbeitslosenversicherungsgesetz 1977). Importantly, Austrian wage contracts are
structured to pay out 14 instead of 12 monthly salaries, with the two additional ones typically
paid out at the beginning of the summer and at the end of the year, respectively. These additional
payments are proportionally factored into and added to the earnings in the last four weeks
before the beginning of an unemployment spell to calculate unemployment benefits (§ 21 (2)
Arbeitslosenversicherungsgesetz 1977). To illustrate, someone with constant monthly earnings
of ATS 10,000 would be paid an annual salary of ATS 140,000. Unemployment benefits would
be calculated based on monthly earnings of ATS 11,667 based on the monthly earnings of ATS
10,000 plus 1/12 of the two additional bonus payments (ATS 10,000 * 2 / 12 = ATS 1,667).

A reform in 1987 changed the calculation period from the last month before unemployment
to the last six months before unemployment, while still factoring in the 13th and 14th monthly
salary proportionally.

A 1996 reform then changed the calculation more substantially by using last year’s earnings
for unemployment spells beginning after June 30 of a given year and the earnings in the second
to last year for spells beginning before June 30. The 1996 reform left the treatment of the 13th
and 14th salaries unchanged.

An additional important feature of the Austrian unemployment insurance system is that times
of nonemployment (Beschäftigungslosigkeit) are exempt from the calculation of average earnings
(Art. 2 §21 Arbeitslosenversicherungsgesetz). As a consequence, average earnings for calculation
of UI benefits of those who experienced a nonemployment spell in the relevant calculation time
period are based on a division of total earnings by the actual days of employment in the relevant
time window (multiplied by 30 to arrive at a monthly number) rather than the total calendar
time of the time window.32

Sources The laws are contained in the respectively updated versions of § 21 of the Unemploy-
ment Insurance Act (Arbeitslosenversicherungsgesetz, ASVG).

32This is in contrast to the US setting where spells of unemployment potentially lower earnings and thus
subsequent unemployment benefits. In Massachusetts, for example, UI benefits are calculated based on the
average weekly earnings in the two out of the last four quarters with the highest earnings. The earnings
in those two quarters get divided by 26 to arrive at a weekly average regardless of actual time in em-
ployment. Holding wages while employed constant, nonemployment periods can thus lower average earn-
ings and thus UI benefits–unlike in the Austrian setting. Source: https://www.mass.gov/info-details/
how-your-unemployment-benefits-are-determined.
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E.4 Calculation of Predicted Benefits
The crucial ingredient for our strategy to use shifts in the benefit schedule is the correct mea-
surement of the income concept used by the UI system to assign employed workers the benefit
they would receive conditional on a separation leading to nonemployment.

This step requires a review of the relevant earnings concept for UIB determination. Two
of our four reforms we study occurred before 1987, when the earnings in the last month of
full employment were the earnings concept. In 1989, the earnings concept referred the average
earnings in the last six months. In our identification strategy for these reforms, we assign an
employed worker her predicted contemporaneous earnings to assign her a benefit level.

To calculate predicted benefits, we rely on a purpose-built calculator of unemployment benefits
in Austria. Through 2000, UI benefits were calculated using a table (Lohnklassentabelle) based
on the earnings concepts outlined in Section E.3. The benefit table and the formula that replaced
it in 2001 can be found in § 21, Section 3, of the Unemployment Insurance Act and reports the
earnings concepts at the daily (later monthly) level.

We collect all changes to the benefit table from 1972 through 2000 and the 2001 benefit
formula by investigating all legal changes to the Unemployment Insurance Act as referenced
in the Legal Information Database (Rechtsinformationssystem, RIS). The RIS is the Austrian
government’s online archive of the Austrian Federal Law Gazette (Bundesgesetzblatt), where all
legislation passed by the Austrian Parliament and decrees by cabinet ministries are published.33

The UI benefit schedule for each year as a function of monthly gross earnings can be found in
Appendix H.2.

Prior to 1994, the earnings base was a measure of earnings right before unemployment (see
Section E.3 for details). For these years (i.e. the 1976, 1985, and 1989 reform samples), we
undertake the following steps to calculate the predicted benefit change:

1. Begin with the daily gross earnings concept described in Section E.2.

2. Within each sample (across the whole ASSD, not just the percentile ranges used in our
regressions), calculate the average annual growth rate from the year into the next year.

3. Multiply the daily earnings in the year by the average earnings growth rate. Call this the
inflated earnings.

4. Calculate the UI benefits corresponding to the inflated earnings value using the benefit
calculator. This is b.

From 1994 onward, the earnings base was based on lagged earnings (see Section E.3 for details).
From 1994 through 2000, we undertake the following steps to calculate the predicted benefit
change:

1. Begin with the daily gross earnings concept described in Section E.2 but from the previous
year.

33The RIS page with all references to the Unemployment Insurance Act in the Federal Law Gazette can be
found here: https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=
10008407.
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2. Calculate the UI benefit corresponding to the lagged earnings value using the benefit
calculator in each year. This is b.

For 2001, the earnings base is based on lagged net earnings:

1. Begin with the daily gross earnings concept described in Section E.2 but from the previous
year.

2. Calculate the daily net earnings using the tax calculator described in Section G.

3. Calculate the UI benefit corresponding to the lagged net earnings value using the benefit
calculator for 2001. This is b.

Before 1994, we also calculate realized benefits changes for our validation exercise:

1. Begin with the daily gross earnings concept described in Section E.2.

2. Calculate the UI benefits corresponding to the daiy gross earnings value using the benefit
calculator. That is, we do not inflate by average annual earnings growth into the next year.
This is b.

Note that “realized” and predicted benefits correspond exactly after 1994, i.e. for the 2001
reform.

E.5 Validation of Benefit Calculation
We assess the quality of our prediction of benefits based on the ASSD (see previous Section
E.4) by comparing predicted unemployment insurance benefits for actual separators to actually
received UIBs. To this end, we merge the observed unemployment benefit data (AMS) with
predicted benefits in our regression sample from 1996 to 2000. All measures are nominal and not
inflation-adjusted.

Appendix Figure A.14 plots the relationship between actual and predicted UI benefit levels for
Austrian workers with positive months in unemployment drawing UI benefits. The relationship
traces out a slope that is on average 0.974.34 We therefore conclude that our approach accurately
assigns employed workers by their ASSD-based earnings into the UI benefit levels.

In addition, we also validate that our earnings prediction works well across the earnings
distribution with coefficients on predicted and actual benefits close to 1 throughout (Appendix
Figure A.15).

34The R2 is 0.45. We would not expect R2 = 1 even if we accurately predicted income for each individual since
UIBs also include supplemental benefits based on the number of dependents (e.g., EUR 29.50 per month in 2018).
These are not dependent on income and thus orthogonal to our variation.
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Figure A.14: Actual Benefit Receipts vs. Predicted Receipts from Measured Pre-Separation
Average Earnings Among Sample of Separators
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 Note: β=0.974 (se=0.003), R 2=0.451.

Note: The figure draws on earnings data from the ASSD and benefit data from the AMS. The x-axis shows
predicted benefit levels based on earnings data from the ASSD. The y-axis shows actually paid-out benefits based
on data from the AMS. The figure is a binned scatter plot based on individual-level observations.
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Figure A.15: Quality of Wage Prediction Procedure
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Note: The figure reports several statistics by earnings percentile for the income prediction procedure. In particular,
the figure reports the slope of actual to predicted wages, as well as the standard deviation of the residual and the
R2.

E.6 Construction of Job Transition Types
In Panel A of Table IV, we report treatment effects for three groups of workers: i) job stayers,
ii) recalled worker, iii) job switchers. We define those based on observed employment status
and employers separately at the one- and two-year horizon. Job stayers are defined as workers
who are employed every month at the one- or two-year horizon at the same firm that they
were employed at in December of the base year. Recalled workers are defined as workers who
at the given horizon have an employment spell at the same firm as in December of the base
year but have an intermittent labor market status not corresponding to employment at the
same firm before returning to the initial firm. Recalled workers’ one-year earnings are pre- and
post-separation calendar year averages. Finally, movers are defined as workers who have an
employment spell with a firm different from the initial one and do not return to the initial firm
for a subsequent employment spell. For job switchers, we use our spell data to consider only
post-separation wages rather than average annual earnings.

In Panel B of Table IV, we report effects for EUE movers, i.e. the subset of job movers
who are unemployed (receive UI/UA) before moving into the next job. These are workers who
switched employers after experiencing an intermittent unemployment spell (since we aggregate
daily employment spell data to the monthly level by taking each individual’s labor market status
on the 15th of the month, this classification will misclassify some short (up to one month) EUE
transitions as EE transitions.. As for job switchers overall, we study only post-separation wages
as outcomes for EUE movers.

Finally, Panel C of Table IV reports results of direct EE movers, another subset of job
switchers. These are workers who switched employers without an intermittent nonemployment
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spell at the monthly level of aggregation. Again, as for job switchers overall, we study only
post-separation wages as outcomes for EE movers.

E.7 Construction of Variables for Heterogeneity Analysis
This section describes the construction of the variables we use for the analysis of treatment effect
heterogeneity. Below, we describe how we divide the heterogeneity groups into quintiles (unless
otherwise stated), which we calculate separately for each year and reform. For all variables split
into quintiles, the smallest values correspond to the smallest quintiles. Throughout, we draw
on the sample of all workers, regardless of whether they are employed all year, unless stated
otherwise. Prime-age below refers to the ages 25 to 54. We exclude workers with missing birth
month. The variable status refers to workers’ employment status in the ASSD status. The
following variables are merged using 2-year lagged values: Industry Months UE, Industry EU
Transition Rate, Industry Growth Rate, Standard Deviation of Earnings Growth within the
Firm, and a proxy for the Wage Distance from CBA Floor.

E.7.1 Unemployment Risk

1. Industry Months UE. This is the average number of months of unemployment in the
next period, conditional on being employed in the current period.

• Begin with the universe of prime-age workers.
• Calculate how many months the worker is unemployed in the following year. Keep

only employed workers (i.e. status = 3) in the current year.
• Regress the number of months on industry-occupation-year fixed effects. Save these

fixed effects.

2. Industry EU Transition Rate. This is the probability of being unemployed in the next
period in a given industry-occupation, given that one is employed in the current period.

• Begin with the universe of prime-age workers.
• Create an indicator for whether the individual is unemployed (status= 1) in the

next year. Keep only employed workers (i.e. status = 3) in the current year.
• Regress this indicator on industry-occupation-year fixed effects for that year. Save

these fixed effects.

3. Local Unemployment Rate

• Begin with the universe of prime-age workers between 1972 and 2003.
• Worker residence is not well populated for some years, yet firm location is. We assume

nonemployed workers’ location is identical to their previous firm’s location (gkz).
When this is not possible, we asume workers’ location is identical to their future firm’s
location. We thus carry firm location forward first and then backward.

• A: Count the number of workers who are unemployed (status= 1) by the gkz variable
and year.

• B: Count all the workers in the area of residence who are unemployed, sick, employed,
self-employed, on parental leave, or in minor employment.
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• Divide A by B.
• Here, we separate the sample into quartiles, not quintiles, because the sample bunches

(in areas with large populations).

4. Two measures of the time since nonemployment. For left-censored observations,
we set the time since the respective nonemployment event equal to one month in the first
month of observation. We begin with sample of prime-age workers, count the number of
months for each of the four designations for each worker, and split into quintiles. We merge
this to the analysis sample at time t.

• Months since UI Receipt (i.e. status = 1). Note that the employment spell
length keeps counting if the worker becomes sick, goes on disability, or takes a parental
leave.

• Months since Nonemployment (i.e. status 6= 3) Note that if employment spells
are separated by only a single month of illness, then the month of illness and the two
spells are counted as a single employment spell.

E.7.2 Firm Characteristics

1. Industry Growth Rate

• Begin with the universe of prime-age workers in a given year. Measure the leave-out
mean industry growth rate. That is, for worker i in firm j and industry k, the growth
between t and t′ = t+ 1 is

4Sijk =
∑
j′∈J−j 1(Industryj′ = k) · (Employmentj′t′ − Employmentj′t)∑

j′∈J−j 1(Industryj′ = k) · Employmentj′t

• Count the number of workers in the firm (benr), not necessarily employed the whole
year.

• Count the number of workers in the industry (nace08), not necessarily employed the
whole year.

• Subtract, for each firm, its population from the number of workers in the industry.
• Find the same number for the next year t+ 1 (i.e. two years pre-reform).
• Calculate the percent difference between the leave-out employment in the industry

between year t+ 1 and year t.
• Winsorize this last variable at the first and 99th percentiles by year.

2. Wage Premium (AKM Firm Effects)

• For each year in the reform sample t (i.e. the four years pre-reform), take the universe
of prime-age workers from year t− 10 to t. Before 1982, take 1972 as the earliest year.
Do not use 1972 or 1973.

• Regress winsorized log-earnings on year fixed effects, a third-order polynomial in
age, and an exhaustive set of worker and firm fixed effects (Abowd, Kramarz, and
Margolis, 1999). We use the procedure in (Correia, 2017) for estimation.
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• Extract the largest connected set.
• Save the firm fixed effects for year t and merge to firm-years in the regression sample.
• Divide the sample into quintiles based on the firm effects.

3. Standard Deviation of Earnings Growth within the Firm.

• Focus on a sample of workers who stay with their firm from one year to the next.
• Drop workers at the ASSD cap and with missing earnings.
• Calculate the individual earnings growth relative to last year. Winsorize to the first

and 99th percentiles.
• Calculate the standard deviation of the earnings growth by firm-year among workers

who were in the same firm across the two years.

4. Wage Distance from CBA Floor (Proxy). We base this measure on the residuals
from a regression of log earnings on tenure-experience-occupation-industry-year fixed
effects, with standard deviations calculated at the firm-year level. Tenure n(i, t) is made
up of 5 three-year categories and a category for those with more than 15 years of tenure.
Experience e(i, t) is made up of 5 five-year categories and a category for those with more
than 25 years experience. Occupation refers to white- vs. blue-collar, for which there
are often separate collective bargaining agreements. Drop workers at the earnings cap
and winsorize earnings at the first and 99th percentiles by year. Regress earnings on
industry-occupation-tenure-experience-year fixed effects. Calculate residuals from this
regression, and take the standard deviation of the residual by firm-year. Split the sample
into quintiles.

5. Share Non-Employed within the Last 2 Years.

• Begin with the universe of prime-age workers.
• A: Count the number of workers at the firm whose current employment spell is

less than 24 months and who was unemployed in the month before their current
employment spell (status = 1).

• B: Count the total number of workers at the firm.
• Divide A by B.
• Split this last variable into quintiles.

E.7.3 Worker Characteristics

1. Tenure. We split the tenure variable into quintiles in the sample of workers in our analysis.

2. Age. We split the age variable into quintiles in the sample of workers in our analysis.

3. Male/Female. We use the dummy sex variable for workers in our sample. 1 denotes
females.

4. Blue/White Collar. We use the dummy white collar variable for workers in our sample.
1 denotes white collar workers.
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F Alternative Variation in UI Generosity: Measuring
Wage Effects from An Age-Specific Reform of Poten-
tial Benefit Duration

In this section, we analyze the effect of changes in potential benefit duration (PBD) of UIBs,
rather than UIB levels, on incumbent wages. We do so by exploiting a reform in 1989 that
changes PBD for workers aged 40 and above. Appendix Figure A.16 shows how the PBD
schedule changed for individuals age 30-49. Before 1989, the PBD was only experience and not
age-dependent.35 In 1989, these eligibility rules were changed so that individuals age 40-49 with
at least five years of experience in the past 10 years were eligible for 39 weeks while individuals
below age 40 were still only eligible for 30 weeks. For the analysis below, we focus on the PBD
reform for individuals age 40-49 and compare their earnings growth to individuals age 30-39.36

We apply the same sample restrictions as in our main result for the full sample but drop all
individuals present in particular Austrian regions where workers aged 50 and above were eligible
for even larger PBD reform since 1988.37

The two panels in Appendix Figure A.17 plot the average earnings percent changes (one and
two years) by age groups in the treated and control years. The left-panel plots the average wage
growth from 1987-1988 (the control year) and from 1988-1989 (the treatment year) as well as
their difference. If the PBD extension for older workers passed through to their wages, we would
expect an increase in wage growth for older workers. The right panel plots the same for two-year
wage growth. Neither figure shows an increase in wage growth for treated individuals.

In Appendix Figure A.18, we report results from estimating a specification similar to Equation
(19) but replacing the replacement rate reform indicators with an indicator for being ages 39-42
and adding age-specific fixed effects. We also include the same controls included in specification
(4) in Table III. The figures show no significant treatment effects when the reform was enacted
as well as a lack of pre-trends, validating our identifying assumptions. In conclusion, we do
not find wage effects of PBD on incumbent wages either, thereby mirroring the insensitivity we
document for UI level shifts.

35Individuals with less than 12 weeks of UI contributions in the last two years were eligible for 12 weeks,
individuals with 52 weeks in the last two years were eligible for 20 weeks, and individuals with 156 weeks (3
years) and the last five years were eligible for 30 weeks.

36These rules applied to workers with at least 6 years of experience in the past 10 years, which is our sample
restriction for this part of the analysis. See Nekoei and Weber (2017) for an evaluation of this reform on
unemployed job seekers’ spell duration and reemployment wages.

37We do not study the latter reform because of a regional reform that further increased PBD for workers older
than 50 and led to separations (and thus attrition) among those older workers (Jäger, Schoefer, and Zweimüller,
2018), that would not allow for a measurement of wage effects.
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Figure A.16: PBD Schedule - Treated and Control Years
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Note: The figure plots potential benefit duration (PBD) schedule by age for individuals in 1988 and 1989. Before
1988, all individuals with at least five years of work experience in the past ten years were eligible for 30 weeks of
PBD. In 1989, individuals age 40-49 with the same experience were eligible for 39 weeks.

Figure A.17: Non-Parametric PBD Figures - One- and Two-Year Earnings Growth
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Note: These figures plot average earnings growth by age from 1987-1988 and 1989-1989 (the year the PBD
extension went into effect). Consequently, they mirror the non-parametric analysis for the replacement rate
reforms presented in the first two panels of Appendix Figures A.5-A.2.
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Figure A.18: Difference-in-Difference Coefficient Estimates
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Note: These figures report results from estimating a specification similar to Equation (19) but replacing the
reform-induced benefit changes with an indicator for being ages 39-42 in 1988 (treated by the PBD reform) and
adding age-specific fixed effects. We include the same controls included in specification (4) in Table III.
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G Robustness of Wage-Benefit Sensitivity to Tax Treat-
ment

To take into account that unemployment insurance benefits are not taxed in Austria, we verify
that our results are robust to changes in gross benefits. Appendix Table A.7 reports those results.
Appendix Figure A.19 presents the graphical analysis. Since the benefit changes are now larger,
the implied gross-wage/gross-benefit sensitivities shrink compared to our main results using
net benefits. Since our tax calculator may only imperfectly approximate individuals’ actual
tax situation in particular in the early years of our sample, our main results use the raw net
(untaxed) benefit variation. We detail the tax calculator below.

Features of the Austrian Tax System Based on the 2001 tax regime, we construct a tax
calculator that incorporates the key elements of the Austrian income tax system:

1. Base salary (Bemessungsgrundlage). Austrian salaries are paid in 14 installments,
usually of equal size. Twelve are paid monthly as a base salary, which is subject to a more
elaborate tax schedule and eligible for more credits and deductions. We observe the annual
pre-tax amount paid as base salary from each establishment to every worker in the ASSD.

2. Holiday bonuses (Sonderzahlungen). Austrian salaries are paid in 14 installments,
usually of equal size. The 13th installment is usually paid during the summer (Urlaub-
szuschuss) and the 14th before Christmas (Weihnachtsremuneration). They are subject to
a simpler tax schedule and social security contribution policies. We observe the annual
pre-tax amount paid as holiday bonuses from each establishment to every worker in the
ASSD.

3. Social security contribution. Each of three social welfare programs is partly financed
by contributions as a proportion of workers’ gross income: the unemployment insurance
system (Arbeitslosenversicherung), health insurance system (Krankenversicherung), and
old-age pension system (Pensionsversicherung). The proportions have changed over time.
The salary contributions to unemployment insurance can be found in § 61, section 1, of
the Unemployment Insurance Act (Arbeitslosenversicherungsgesetz, AlVG) through 1994
and in § 2, section 1, of the Labor Market Policy Financing Act (Arbeitsmarktpolitik-
Finanzierungsgesetz, AMPFG) from 1995 onward. The salary contributions for health
insurance and old-age pensions can be found in § 51, section 1, of the Social Security Act
(Allgemeines Sozialversicherungsgsetz, ASVG). There are also payroll contributions from
employers to these programs that are not counted. Social security contributions are not
taxed.

4. Base salary-only social security contributions. Workers make additional contribu-
tions as a proportion of their base salary to a national housing subsidy program (Wohn-
bauförderungsbeitrag) and the Austrian Chamber of Labour (Arbeitkammerumlage), an
organization that represents workers and consumers in Austria and is independent of the
trade unions and their federation (Österreichischer Gewerkschaftsbund, ÖGB). Unlike for
trade unions, membership in the Chamber and the associated base salary contribution
are compulsory for all Austrian workers. Together these contributions add 1 percentage
point to the proportion of the base salary taken for social security programs, and the
contributions are not taxed.
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5. Work-related expenses (Werbungskosten). There is a tax deduction for unavoidable
expenses during work. We use the amounts available to workers who are not self-employed,
which can be found in § 16, section 3, of the Income Tax Act (Einkommensteuergesetz,
EstG).

6. Special expenses (Sonderausgaben). There is a small tax deduction for various
“special expenses” such as charitable donations and church donations. The amounts can be
found in § 4, section 3, of the Income Tax Act.

7. Income tax schedules. Tax schedules for the base salary can be found in § 33, section
1, of the Income Tax Act and those for the holiday bonuses in § 67, section 1, of the Act.
We use the 1972 and 1988 Acts as well as intermediate reforms.

8. General tax credit (Allgemeiner Absetzbetrag). During our period of study, a tax
credit was provided to all Austrian taxpayers. The amount—or the earnings schedule on
which it is calculated in later years—can be found in § 33, section 5, of the Income Tax
Act of 1972 and subsequent amendments and in § 33, section 3, of the Income Tax Act of
1988 and subsequent amendments.

9. Commuting tax credit (Verkehrsabsetzbetrag). The Income Tax Act of 1988 intro-
duced a tax credit for expenses related to commutes, and the amount can be found in § 33,
section 5.

10. Wage earner’s tax credit (Arbeitnehmerabsetzbetrag). Those who are not self-
employed can claim a small additional tax credit, the amount of which could be found in §
33, section 8, of the Income Tax Act of 1972 and subsequent reforms and in § 33, section 5,
of the Income Tax Act of 1988 and subsequent reforms.

Other Elements of the Austrian Tax System We have highlighted the key features of
the Austrian tax system. However, there are many other tax credits and deductions, such as
for households with children, pensioners, and those on disability and parental leave. Thus, our
calculations are for an individual who is not self-employed and ignore exemptions for specific
groups. In addition to focusing on observable characteristics of individuals in the ASSD, this
also is in line with how the pre-separation income base is meant to be calculated for UI benefits
after 2000, when benefits were determined using net incomes rather than gross incomes.

Calculating Net-of-Tax Rates We calculate the net income in the following steps, using
values for each feature of the tax system.

• For the base salary:

1. Calculate taxable income
= Gross base salary
− Social security contribution (as a proportion of gross earnings)
− Base salary-only social security contributions (as a proportion of gross earnings)
− Tax deduction for work-related expenses
− Tax deduction for special expenses

2. Calculate the tax burden using the tax schedules and the taxable income.
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3. Calculate the tax owed, which is then set to 0 if negative
= Tax burden
− General tax credit
− Commuting tax credit
− Wage earner’s tax credit

4. Calculate net base salary
= Gross base salary
− Social security contribution (as a proportion of gross earnings)
− Base salary-only social security contributions (as a proportion of gross earnings)
− Tax owed

• For the holiday bonuses:

1. Calculate taxable income
= Gross holiday bonuses
− Social security contribution (as a proportion of gross earnings)

2. Calculate the tax burden using the (simpler) tax schedules and the taxable income.
There are no tax credits on the holiday bonuses, so this is also the tax owed. This
is set to 0 if negative.

3. Calculate net holiday bonuses
= Gross holiday bonuses
− Social security contributions (as a proportion of gross earnings)
− Tax owed

• Calculate total net earnings as the sum of the net base salary and the net holiday
bonuses.

• Calculate the net-of-tax rate by dividing the total net earnings by total gross earnings.

Converting to Gross Units To make a direct gross-gross comparison, we convert each
individual’s UI benefit shift dbi,r,t(wi,r,t−1) in specification (19) into gross terms by dividing
by the individual’s net-of-tax rate in the base year t − 1. This inflates the change in the
nonemployment value.

Placebo Years We treat benefit changes in placebo years just as we do with our standard
benefit change (see Section 4.3.1), assigning individuals in pre-reform years the average db/(1−τ)w
of the eighth of a percentile in the reform year, where τ is the average tax rate.
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Table A.7: Estimated Wage Effects with Shifts in Gross UI Benefits

Panel A: 1-Year Earning Effects

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

Placebo: 3 Yr Lag 0.014 0.000 0.014 0.013 0.018 0.024
(0.011) (0.011) (0.013) (0.012) (0.011) (0.012)

Placebo: 2 Yr Lag 0.006 -0.003 -0.000 -0.001 0.015 0.012
(0.011) (0.012) (0.013) (0.013) (0.011) (0.011)

Treatment Year -0.007 -0.004 -0.013 -0.009 -0.006 -0.007
(0.011) (0.011) (0.012) (0.013) (0.009) (0.009)

Pre-p F-test p-val 0.482 0.943 0.511 0.487 0.254 0.122
R2 0.050 0.068 0.088 0.104 0.275 0.295
N (1000s) 7142 7142 7138 7138 6302 6298
Mincerian Ctrls X X X
4-Digit Ind.-Occ. FEs X X X
Firm-Year FEs X X

Panel B: 2-Year Earning Effects

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

Placebo: 3 Yr Lag 0.010 -0.004 0.014 0.014 0.008 0.015
(0.014) (0.013) (0.018) (0.017) (0.015) (0.016)

Placebo: 2 Yr Lag

Treatment Year 0.007 0.019 -0.006 -0.002 -0.007 -0.010
(0.018) (0.018) (0.019) (0.018) (0.017) (0.017)

Pre-p F-test p-val 0.488 0.743 0.430 0.417 0.583 0.353
R2 0.112 0.136 0.153 0.173 0.321 0.348
N (1000s) 5045 5045 5042 5042 4439 4437
Mincerian Ctrls X X X
4-Digit Ind.-Occ. FEs X X X
Firm-Year FEs X X

Note: The table reports results of a robustness check for the specifications reported in Table III. The specifications
reported here take into account that UI benefits are untaxed in Austria. To take non-taxation into account, we
translate the UI benefit shift, db from specification (19), into a change in (hypothetical) gross benefits by scaling
up the actual benefit shift by an individual’s average net-of-tax rate so that both the benefit and the wage change
are in gross units. For further information on the specification see notes for Table III. To calculate individuals’
net-of-tax rate, we rely on a purpose-built tax calculator for Austria. See Appendix Section G for details on the
Austrian income tax system and constructing gross benefits.
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Figure A.19: Overview of Non-Parametric Results with Gross UI Benefit Changes

(a) 1976 Reform

-10

0

10

20

Ch
an

ge
 (P

ct 
Pt

s)

2000 2500 3000 3500 4000 4500
Nom. Earnings in Base Year

Benefit Change (db/w) Predicted Wage Effects
One-Year Effects (dw/w) Two-Year Effects (dw/w)

(b) 1985 Reform

0

5

10

15

Ch
an

ge
 (P

ct 
Pt

s)

10000 15000 20000 25000
Nom. Earnings in Base Year

Benefit Change (db/w) Predicted Wage Effects
One-Year Effects (dw/w) Two-Year Effects (dw/w)

(c) 1989 Reform
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(d) 2001 Reform
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Note: The figure plots robustness checks for the results reported in Figures IV(a) through IV(d). The specifications reported here take into account that UI benefits are
untaxed in Austria. To take non-taxation into account, we translate the UI benefit shift, db/w reported in the solid green line above, into a change in (hypothetical)
gross benefits, dbGross/w, by scaling up the actual benefit shift by an individual’s average net-of-tax rate so that both the benefit and the wage change are in gross
units. See Appendix G for additional information on the tax calculation.
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H Reform Timelines and Unemployment Benefit Schedules Over
Time

H.1 Timeline for Reforms to Unemployment Benefits

We report on the procedural timelines for each of the four reforms to the Austrian unemployment insurance
system.

2001 Reform. The Budget Act of 2001 (Budgetbegleitgesetz 2001 ) was introduced in the Austrian
Parliament on October 17, 2000, and passed on November 23 (Item 142 in the 2000 Federal Law Register). It
went into effect on January 1, 2001 and included reforms to other laws apart from Unemployment Insurance
Law of 1977. On November 17, the Budget Committee produced its report and requested adoption of
the legislative proposal. It was discussed by parliament on November 23. Martin Bartenstein, the labor
minister, argued during this session that the change to a 55% net income replacement rate was intended a
means of improving transparency in the determination of unemployment benefits. The law was approved
with 93 votes in favor and 70 votes against, and published in the official gazette on December 29. Changes
to unemployment benefits went into effect January 1, 2001.

1989 Reform. The Amendment of the Unemployment Insurance Act 1977 and the General Social
Insurance Act (AIVG-Novelle 1989 ) was introduced in Parliament on June 7, 1989, and passed 20 days
later (Item 364 in the 1989 Federal Law Register). It went into effect on August 1. The AIVG-Novelle
1989 was approved unanimously with no modifications to the original draft, barring a proposed amendment
from the Social Affairs Committee produced amending the salary contribution to the UI system. The
unemployment benefit schedule in the final version was identical to the one in the original proposal.

1985 Reform. On October 16, 1984, the Austrian Ministry of Social Affairs published a decree
(Verordnung) extending the unemployment benefit schedule which went into effect on January 1, 1985 (Item
416 in the 1984 Federal Law Register). The decree cited a requirement in the Unemployment Insurance
Act that the Ministry extend the cap on the benefit schedule when the Parliament increases the maximum
contribution from salaries to the UI system (Höchstbeitragsgrundlage).38 These increases are meant to
adjust for nominal wage changes, and the requirement existed throughout the period of study in this paper.
The 1985 adjustment was much larger than previous adjustments, however, because a year earlier, the
Parliament had switched the maximum contribution to the UI system from that used for the national
health insurance system to that used for the old-age pension system.39

1976 Reform. The Austrian government first introduced a bill increasing unemployment benefits
38See § 21, section 4, of the Unemployment Insurance Act (Arbeitslosenversicherungsgesetz, AlVG). Specifically, the law

as of 1984 stipulates a deadline for these unemployment insurance cap extensions—i.e. within a year that the increased
contribution cap takes effect—the size of the additional earnings brackets, and the benefit level at each bracket.

39See § 61, section 1, of the Unemployment Insurance Act for the definition of the maximum salary contribution to the
UI system and § 45, section 1, of the Social Security Act (Allgemeines Sozialversicherungsgesetz, ASVG) for the maximum
contributions to the health insurance and old-age pension systems. The change in the maximum contribution originated as a
bill proposed by a MP from the right-wing Freedom Party of Austria (FPÖ) that was in a governing coalition with the Social
Democrats (SPÖ). The bill was introduced in Parliament on October 21, 1983; passed in a subsequent session on November
29; and went into effect on January 1, 1984. Aside from tying the cap to a different maximum contribution, the law was also
the first to stipulate a specific deadline of a year for the Ministry of Social Affairs to issue an appropriate cap extension.
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(AlVG-Novelle 1976 ) at a session of Parliament on March 17, 1976, which was approved in a subsequent
session on May 6 (Item 289 of the 1976 Federal Law Register). It went into effect on July 1, with the
benefit increases exactly as proposed in the government’s original bill. An amendment from a member of
an opposition party increasing benefits for a slightly higher range of gross earnings was considered in a
committee meeting but rejected during the May 6 parliamentary session.

H.2 UI Benefit Schedules in Austria: 1972–2003

Figure B.1: UI Benefit Schedules 1972-1978
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Note: The dashed vertical lines in gray correspond to the social security earnings maximum.
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Figure B.2: UI Benefit Schedules 1978-1987

1978 and 1979

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1978 1979

1979 and 1980

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1979 1980

1980 and 1981

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1980 1981

1981 and 1982

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1981 1982

1982 and 1983

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1982 1983

1983 and 1984

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1983 1984

1984 and 1985

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1984 1985

1985 and 1986

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1985 1986

1986 and 1987

0

10

20

30

40

50

60

B
e

n
e

fi
ts

 (
b

/w
)

0 20000 40000 60000
Monthly Earnings (ATS)

1986 1987

Note: The dashed vertical lines in gray correspond to the social security earnings maximum.

69



Figure B.3: UI Benefit Schedules 1987-1996
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Figure B.4: UI Benefit Schedules 1996-2003
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I Additional Details on Rent Sharing Meta Analysis

I.1 Interpreting Firm- and Industry-Level Rent Sharing Estimates in
a Bargaining Setting

A larger body of evidence examines the effect of idiosyncratic inside values of jobs on wages: rent
sharing of firm- and industry-specific productivity and profit shifts, which is consistent with rent
sharing. Card et al. (2018) review that literature. A leading interpretation is that shifts in surplus
arise from TFP shifters. A structural interpretation of a shift in the inside value of the employment
relationship in Nash bargaining is:

wN = φ× p+ (1− φ)× Ω (A71)
⇒ dwN = φ× dp︸︷︷︸

Rent sharing variation

(A72)

Below, we proceed under the assumption that p shifts are well-measured. If so, the rent-sharing
result can be readily interpreted in a bargaining framework.

Elasticity Specifications A common empirical estimate comes in an elasticity of wages with
respect to value added per worker, measured at the firm or industry level:40

ξ = dw/w

dp/p
(A73)

Structurally interpreted in the Nash bargaining setup, this elasticity turns out to capture a product
of two distinct terms: the ratio of the marginal product over the wage, times bargaining power φ:

dwN/wN

dp/p
= φ× p

wN
(A74)

Rent sharing elasticities ξ therefore provide upper bounds for φ:

φ = w

p
· ξ ≤ ξ (A75)

Of course, if the ratio of w to p, the marginal product of the worker, were known, φ can be
immediately backed out. However, the very motivation of models of imperfectly competitive labor
markets, which give rise to bargaining, rent sharing and wage posting, is that these two values can
diverge dramatically and in heterogeneous ways.

This bound is tight if φ ≈ 1 or if b ≈ p since then, by Nash, w ≈ p. However, this bound is less
useful in case the elasticity is small. In that case, φ is implied to be small, and w may deviate from p
greatly. In the data, x is indeed estimated to be small, implying a small bargaining power parameter
and also permitting a small w–p ratio absent high b. In this case, information on the level of b is
required again to make progress. Formally, one can plug in the Nash expression for w to obtain a

40Some studies consider profit elasticities rather than value added shifts; rescaling into value added elasticities that
rely on strong assumptions about homogeneity and the comovement of variable and fixed factors with productivity
shifts.
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correspondence between φ and p, b and the measured wage–productivity elasticity ξ as follows:

φ = bξ

p(1− ξ) + bξ
= 1

p
b
· 1−ξ

ξ
+ 1

(A76)

We caution that it may therefore be impossible to translate the elasticity estimates into bargaining
power parameters without strong quantitative assumptions about the bargaining structure, chiefly
because the observable variables, w and perhaps p, do not uniquely map into b and φ.

An interesting example is Card, Cardoso, and Kline (2016), who among many verification
tests also estimate the heterogeneity in ξ for women and men. The elasticity for women is below
the elasticity for men. However, even with measured productivity shifts being homogeneous, two
distinct factors may cause the elasticity differences within a bargaining framework. First, either
men and women wield differential bargaining power φg where g ∈ {w,m}. Second, φw = φm yet
pf/wf < pm/wm or pf/bf < pm/bm. That is, the latter scenario could arise if the opportunity cost
of working of women bf > bm, as would also be in line with their larger labor supply elasticities,
higher unemployment, and lower participation overall.

The information needed to translate a given value added rent sharing elasticity into the point
estimate for φ therefore requires strong assumptions or empirical knowledge about b. Measuring the
level of the worker’s flow valuation of nonemployment b (and thus flow surplus p − b) is difficult
even for an average household (see, e.g., Chodorow-Reich and Karabarbounis, 2016). Of course, the
broader concept of z includes unemployment benefits but also any flow-utility-relevant differences
between the employed and unemployed state, or other income. The relationship between p and z is
also at the core of the fundamental surplus in Ljungqvist and Sargent (2017) (there studied as a
fraction of productivity).

Identifying φ off level shifts in p rather than percentage shifts eliminates the complications arising
from elasticities.
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