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Nonemployment is often posited as a worker’s outside option in wage-
setting models such as bargaining and wage posting. The value of nonemploy-
ment is therefore a key determinant of wages. We measure the wage effect of
changes in the value of nonemployment among initially employed workers. Our
quasi-experimental variation in the value of nonemployment arises from four large
reforms of unemployment insurance (UI) benefit levels in Austria. We document
that wages are insensitive to UI benefit changes: point estimates imply a wage
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1906 THE QUARTERLY JOURNAL OF ECONOMICS

response of less than $0.01 per $1.00 UI benefit increase, and we can reject sen-
sitivities larger than $0.03. The insensitivity holds even among workers with low
wages and high predicted unemployment duration, and among job switchers hired
out of unemployment. The insensitivity of wages to the nonemployment value
presents a puzzle to the widely used Nash bargaining model, which predicts a sen-
sitivity of $0.24–$0.48. Our evidence supports wage-setting models that insulate
wages from the value of nonemployment. JEL Codes: E24, J3, J63, J65.

I. INTRODUCTION

A prominent view in macroeconomics and labor economics
is that workers’ nonemployment outside options are a key
determinant of wages. Most prominently, matching models of the
aggregate labor market feature wage bargaining with nonem-
ployment as the worker’s outside option (Pissarides 2000; Shimer
2010; Ljungqvist and Sargent 2017). This view helps explain
aggregate wage dynamics such as the Phillips and wage curves:
high unemployment weakens workers’ threat point in bargain-
ing, and thereby lowers wages (Beaudry and DiNardo 1991;
Blanchflower and Oswald 1994; Ravenna and Walsh 2008;
Christiano, Eichenbaum, and Trabandt 2016). It also shapes
policy debates, such as whether countercyclical unemployment
insurance generosity may depress hiring during recessions by
pushing up wage demands (Krusell, Mukoyama, and Sahin 2010;
Hagedorn et al. 2013; Chodorow-Reich, Coglianese, and
Karabarbounis 2019). The sensitivity of wages to the nonem-
ployment value also determines the capacity of macroeconomic
models to generate realistic labor demand fluctuations (Shimer
2005; Hagedorn and Manovskii 2008; Hall and Milgrom 2008;
Chodorow-Reich and Karabarbounis 2016; Hall 2017). In wage-
posting models, the nonemployment value also determines
reservation wages of the unemployed, forming the cornerstone
of firms’ wage policies and the equilibrium wage distribution
(Burdett and Mortensen 1998; Manning 2011). Similarly, firms
pay wage premia above worker’s nonemployment outside option
in efficiency wage models (Shapiro and Stiglitz 1984; Akerlof and
Yellen 1986; Katz 1986). Yet there exists no direct empirical es-
timate of the sensitivity of wages to the value of nonemployment.

We estimate the dollar-for-dollar sensitivity of wages to the
nonemployment value arising from changes in unemployment
insurance benefit (UIB) levels, which we analyze in a quasi-
experimental research design studying four large UIB reforms
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WAGES AND THE VALUE OF NONEMPLOYMENT 1907

in Austria in 1976, 1985, 1989, and 2001. Only the 1989 reform
has been studied, with a focus on unemployment spell duration
(Lalive, VanOurs, and Zweimüller 2006). The reforms raisedUIBs
differentially for workers based on their previous salaries by as
much as 28% in 1985, for example. Our difference-in-differences
design compares wage growth between workers eligible for in-
creased UIBs (treatment group) and their unaffected peers (con-
trol group). We use administrative data on workers and firms
going back to 1972. The Austrian UI context is particularly suit-
able: (i) most separators receive UI due to broad eligibility and
high take-up, (ii) quitters are UI-eligible, (iii) there is no experi-
ence rating, (iv) and post-UI welfare benefits move nearly one to
one with the reforms’ UIB shifts.1

We document that wages are insensitive to increases in UI
benefit levels. We first visually analyze each reform nonparamet-
rically. We sort workers into bins by their reference wages that de-
termine UIBs, and then plot wages before and after each reform.
These raw data do not reveal any wage responses among treated
workers. Second, our difference-in-differences regression reveals
point estimates for wage sensitivity to a $1.00 increase in UIBs
below $0.025 after one and two years. Our confidence intervals
rule out sensitivities above $0.03 in our preferred specification
with rich controls and above $0.07 across all specifications.

These estimates are an order of magnitude smaller than pre-
dicted by the widely used Nash bargaining model with nonem-
ployment as the outside option. Here, wages are the weighted
average of the job’s inside value (e.g., productivity)—of which the
worker receives a share equal to the worker bargaining power
parameter—and the worker’s outside option—of which the worker
receives one minus her bargaining power. UIBs boost workers’
outside option by increasing the payoff during nonemployment
but importantly also through an endogenous feedback effect on
reemployment wages. We calibrate worker bargaining power to
0.1, consistent with the micro evidence from firm-level rent shar-
ing (i.e., inside value shifts from productivity changes). The basic
Nash model then predicts that wages will increase by $0.48 when-
ever UIBs increase by $1.00. This prediction is robust to model
refinements, such as equilibrium or micro responses. In addition,

1. Quitters have full benefit duration after a 28-day wait period. Wait peri-
ods are considerably longer in other OECD countries, such as three months in
Germany, while U.S. quitters are, de jure, permanently ineligible.
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1908 THE QUARTERLY JOURNAL OF ECONOMICS

incorporating institutional features, such as incomplete take-up
or finite duration of benefits, results in predicted sensitivities of
$0.24. In fact, the Nash benchmark could only rationalize the in-
sensitivity we document with full worker bargaining power, an
assumption inconsistent with the small rent-sharing elasticities
in the data.

We also test a central cross-sectional prediction of the model:
the pass-through of UI into outside options and wages is me-
diated by a worker’s postseparation nonemployment duration.
Yet when we split up workers by their predicted postsepara-
tion time on UI (and other proxies for unemployment risk),
the bottom and top groups exhibit the zero wage effect. Relat-
edly, we find little evidence of larger sensitivity among workers
with plausibly lower bargaining power (e.g., blue-collar or female
workers), for whom wages should be more sensitive to outside
options.

We rule out various confounders that could explain the wage
insensitivity. First, standard wage stickiness is unlikely to explain
the insensitivity, which extends to new hires (even those hired
out of unemployment), whose wages are likely flexibly reset (and
allocative for hiring in standard matching models, e.g., Pissarides
2009). We also find no wage incidence after two years, or in firms
exhibiting more flexible or volatile wage policies. Last, since the
reforms should entail wage increases, standard downward wage
rigidity should not bind.

Second, the sensitivity remains well below the model bench-
mark even for workers with frequent interaction with, and hence
awareness of, the UI system (see Lemieux and MacLeod 2000).
Supplementary survey evidence indicates that Austrian employ-
ees know their own UIB levels. We also document wage insen-
sitivity to an age-specific—and thus simple and salient—reform
raising UIB duration.

Third, we investigate whether our findings could be ex-
plained by bargaining occurring with a firm’s entire workforce
rather than with individual workers (as in union bargaining mod-
els and as documented in Saez, Schoefer, and Seim 2019). We
rerun the regressions with a firm-level average of the worker-
level benefit changes. These wage sensitivities remain sub-
stantially below the benchmark. While collective bargaining is
prevalent in Austria, the institutional environment leaves sub-
stantial room for between-firm wage variation. Firms regularly
deviate upward from the resulting industry-wide wage floors
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WAGES AND THE VALUE OF NONEMPLOYMENT 1909

(mean wages exceed the floors by more than 20% in manufactur-
ing, Leoni and Pollan 2011), and between-firm wage dispersion is
large (Borovičková and Shimer 2017).

Fourth, robustness checks reveal that the reforms did not
affect separations or sickness spells, suggesting that wage effects
were not masked by composition or efficiency-wage effects.

To our knowledge, our article is the first to quantitatively as-
sess the wage effects of UI-induced outside option shifts against
calibrated wage-setting models. We complement studies of UI ef-
fects on search behavior and reemployment wages of unemployed
workers (see, e.g., Katz and Meyer 1990; Schmieder, von Wachter,
and Bender 2016). Our focus on employed workers isolates the
bargaining channel, whereas the unemployed are subject to mul-
tiple, perhaps offsetting, nonbargaining wage effects, such as skill
depreciation (Dinerstein, Megalokonomou, and Yannelis 2019),
job composition (McCall 1970; Nekoei and Weber 2017), or stigma
(Kroft, Lange, and Notowidigdo 2013; Kroft et al. 2016). Moreover,
much of the literature focuses on benefit duration reforms, which
are harder to price and map back into our model, and affect only
long spells.

Our evidence supportsmodels that insulatewage setting from
the nonemployment outside option. This set includes models with
on-the-job search and job ladders, where competing job offers
can serve as outside options in bargaining (e.g., Postel-Vinay and
Robin 2002; Cahuc, Postel-Vinay, and Robin 2006; Altonji, Smith,
and Vidangos 2013; Bagger et al. 2014). Interestingly, wage ef-
fects for recently unemployed workers, for whom nonemployment
remains the outside option in these models, also remain substan-
tially below the model predictions. Another promising bargain-
ing model is alternating offer (or credible) bargaining (Hall and
Milgrom 2008), in which the threat point is to extend bargain-
ing rather than to terminate negotiations—thereby limiting the
role of outside options in general. Wage-posting models may be
another promising route to explore, although they too can deliver
large sensitivities.

Our findings raise the question of whether the short-run
comovement between aggregate wages and labor market condi-
tions, such as the Phillips curve and the wage curve (Beaudry
andDiNardo 1991; Blanchflower andOswald 1994;Winter-Ebmer
1996; Blanchard and Katz 1999), may arise from mechanisms
other than fluctuations in workers’ nonemployment outside op-
tion, such as compositional effects (Hagedorn andManovskii 2013;
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1910 THE QUARTERLY JOURNAL OF ECONOMICS

Gertler, Huckfeldt, and Trigari forthcoming) or wage pressure
from job-to-job transitions (Moscarini and Postel-Vinay 2017).

The type of wage insensitivity we document is also a cru-
cial theoretical ingredient for the capacity of matching mod-
els to produce realistic labor demand fluctuations (Shimer
2005), where Nash-bargained wages move procyclically with the
nonemployment value and thereby provide stabilization (Shimer
2004; Hall and Milgrom 2008; Hall 2017; Chodorow-Reich and
Karabarbounis 2016). Relatedly, our findings for limited short-run
wage pressure from UI speak against large labor demand effects
(Krusell, Mukoyama, and Sahin 2010; Hagedorn et al. 2013) and
rationalize evidence for small employment effects from UI dura-
tion extensions in Chodorow-Reich, Coglianese, and Karabarbou-
nis (2019) and positive employment spillovers on ineligible control
workers in Lalive, Landais, and Zweimüller (2015).

Section II derives wage-UIB sensitivity in our Nash bench-
mark and discusses alternative models. Section III describes in-
stitutions, reforms, and data. Section IV presents our empirical
design and results. Section V studies subsamples and group bar-
gaining. Section VI concludes. All appendixmaterials can be found
in the Online Appendix.

II. CONCEPTUAL FRAMEWORK

We draw on wage bargaining to conceptualize and benchmark
the wage effects of UI shifts through the outside option chan-
nel. Our point of departure, the canonical and widely used Nash
bargain, predicts a wage-benefit sensitivity of 0.24–0.48: when
UIBs—or any components of the nonemployment payoff—go up
by $1.00, wages should increase by $0.24 to $0.48, dramatically
higher than our empirical estimate of a wage-benefit sensitivity
of at most $0.03 in our preferred specification in Section IV. We
then discuss alternative wage-setting models that insulate wages
from the nonemployment value.

II.A. Nash Bargaining

We derive the sensitivity in our baseline model with risk-
neutral agents, fixed job-finding and separation rates, and UIBs
as the only nonemployment payoff (with complete take-up and in-
finite potential duration). Going from an aggregate steady state,
we study an unanticipated and permanent shift in UI benefits. In
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WAGES AND THE VALUE OF NONEMPLOYMENT 1911

Section II.B, we show how this baseline sensitivity extends to
richer environments, such as other nonemployment payoffs (in-
cluding without UI, as with incomplete take-up or finite du-
ration), micro responses (e.g., search effort), and market-level
adjustments.

1. Basic Model: Wages, the Nonemployment Value, and UI
Benefits.

The Nash-Bargained Wage. Nash bargaining results in a
wage that is the average of the inside value of a job, here produc-
tivity p, and the worker’s outside option �, weighted by worker
bargaining power φ (equivalently, w is outside option � plus share
φ of surplus p − �):2

w = φ · p+ (1 − φ) · �.(1)

Hence, the sensitivity of the wage to the outside option is 1 − φ

(and φ with respect to the inside option, e.g., productivity). This
implies, for example, that if workers’ bargaining power is zero,
they are paid exactly their outside option, with which wages then
move one to one.

The Nonemployment Outside Option. The canonical specifi-
cation of theworker’s outside option is a job separation, potentially
into temporary nonemployment (e.g., in matching models Pis-
sarides 2000; Shimer 2005; Chodorow-Reich and Karabarbounis
2016; Ljungqvist and Sargent 2017). Nonemployment carries
value N. Its flow value ρN (in continuous time, with discount
rate ρ) consists of (instantaneous) payoff b (UI benefits) and, at
job-finding rate f, the potential “capital gain” into reemployment
E(w′) with its payoff, wage w′:

� ≡ ρN = b+ f · (E(w′) − N) = ρ
b+ f · E(w′)

ρ + f
.(2)

2. The firm and the worker choose wage w =
argmaxw̃

(
E(w̃) − N

)φ (
J(w̃) − V

)1−φ (with employment value E, nonemployment
value N, firm’s job value J and vacancy value V). Firm’s job value J = p − w +
δ[V − J(w)] draws on productivity p. Jobs end exogenously with probability δ.
Formally, one obtains w = φp + (1 − φ)ρN − φρV. We ignore dV

db , either relying on
canonical free entry V = 0, or on a control group netting out dV (Section II.B). We
assume dp

db = 0, but argue against room for quantitatively important dp effects in
Online Appendix A.5.
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1912 THE QUARTERLY JOURNAL OF ECONOMICS

Reemployment flow value ρE(w′) = w′ + δ(N − E(w′)), in turn,
incorporates returning into N at separation rate δ. The nonem-
ployment flow value ρN then consists of the amortized expected
present value of the instantaneous payoffs from nonemployment,
b, and reemployment, w′:

ρN = ρ + δ

ρ + f + δ︸ ︷︷ ︸
≡ τ

Nonemployment Time
Postseparation

b+ f
ρ + f + δ︸ ︷︷ ︸
≡ 1 − τ

Reemployment Time
Postseparation

w′.(3)

Payoffs b and w′ are weighted by τ ≡ ρ + δ

ρ + f + δ
, capturing discount-

ing and the expected time the worker will spend in nonemploy-
ment conditional on separating. A high discount rate ρ → ∞
(e.g., due to myopia or liquidity constraints), a low job-finding rate
f = 0, or a high subsequent separation rate δ → ∞ will put full
weight on b such that τ = 1 and ρN = b (the initial state after
bargaining breaks down). A high job-finding rate f → ∞ implies
ρN = w′.

The Wage-Benefit Sensitivity. Our variation in the outside
option is brought about by variation in workers’ payoff while
nonemployed, specifically shifts in UI benefit levels. With � = ρN
and plugging in the expression for ρN derived in equation (3), the
Nash wage becomes:

w = φ · p+ (1 − φ) ·
�︷ ︸︸ ︷

(τb+ (1 − τ )w′) .(4)

The wage sensitivity to b works through outside option � and is
therefore mediated by 1 − φ:

dw

db
= (1 − φ) ·

d�
db︷ ︸︸ ︷(

τ + (1 − τ )
dw′

db

)
.(5)

The first term, τ , is the mechanical effect of b on N through the
instantaneous payoff while nonemployed. Second, the feedback
effect, (1 − τ )dw′

db , captures that reemployment wages in future jobs
(thus weighted by postseparation time in reemployment 1 − τ )
also respond to b.
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WAGES AND THE VALUE OF NONEMPLOYMENT 1913

(B)(A)

FIGURE I

Nash Bargaining: Relationship between Wage-Benefit Sensitivity dw
db and

Bargaining Power φ and Time in Nonemployment τ

The figure plots the relationship between wage-benefit sensitivity dw
db , and

worker bargaining power φ, and time in nonemployment τ , as predicted by
equation (6). We vary τ , the postseparation time spent in nonemployment,
(τ ∈ {3%, 5%,10%, 20%, 100%}), andworker bargaining power φ (φ ∈ {0.02, 0.1, 0.2,
0.5}). Our calibration (τ = 0.1 and φ = 0.1) predicts a sensitivity of 0.48, depicted
in the thin line departing from φ = 0.1, crossing the solid line (τ = 10%) and end-
ing at the 0.48 sensitivity (Panel A), and depicted in the thin line departing from
τ = 0.1, crossing the solid line (φ = 0.1) in Panel B.

Nash bargaining in the next job implies dw′
db = dw

db . This allows
us to solve for the wage-benefit sensitivity in terms of φ and τ as
the fixed point in equation (5):

dw

db
= (1 − φ) · τ

1 − (1 − φ) · (1 − τ )
.(6)

Conversely, a given sensitivity dw
db and τ imply a bargaining power

φ = 1− dw
db

1+ dw
db ·(τ−1−1)

. For intuition, Figure I, Panel A plots a contour
map of the predicted wage-benefit sensitivity as a function of
worker bargaining power φ for various levels of τ . The lower τ , the
lower the weight the outside option puts on UI benefit b, thereby
insulating wages from b. By contrast, for τ = 1, such that ρN = b,
we have dw

db = 1 − φ. Figure I, Panel B plots the sensitivity as a
function of τ , for various levels φ. The higher τ , the more weight b
receives. For φ = 1, the wage is insulated from the outside option
for any τ ; for φ = 0, the wage equals the outside option, and so
dw
db = 1 for any τ > 0.
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2. Calibrating theWage-Benefit Sensitivity. Wenow calibrate
the sensitivity in equation (6) as a benchmark for the empirical
estimates.

Calibrating φ. We calibrate worker bargaining power to
match the empirical dollar-for-dollar pass-through of firm-specific
shifts in labor productivity p (proxied for by profits and produc-
tivity shifts) into wages, φ = dw

dp . Our source is the large body of
rent-sharing estimates (reviewed in, e.g., Manning 2011; Card
et al. 2018), as well as our own calculation based on Austrian
data. Figure II plots the implied φ values in a meta-study. Among
these studies, we focus on worker-level specifications to net out
composition effects. We calculate an average of 0.099, hence set-
ting φ = 0.1.3 As a reference, we also list macro calibrations, which
typically treat φ as a free parameter or set it to meet the Hosios
condition of constrained efficiency in matching models.

The figure also foreshadows, assuming the Nash benchmark,
the large φ values, close to one, implied by our estimated empir-
ical wage insensitivity to the outside option. This striking incon-
sistency with the rent-sharing estimates suggests a rejection of
the baseline model.

Calibrating τ . To calibrate τ , we exploit the fact that the
discount rate ρ is small compared to empirical worker flow rates
f and δ, such that τ � δ

δ + f (where ρ ≈ 0 implies a lower bound
for dw

db ). τ then corresponds to an individual’s expected fraction of
postseparation time spent on UI, mirroring the familiar steady-
state expression for aggregate unemployment.

We can directly measure this τ concept for actual separators.
We start with our full regression sample and keep all individ-
uals who, in the next year, separate into nonemployment for at
least one day. Importantly, we do not impose that a separator ever
take up UI. For each separator, we calculate her realized postsep-
aration share of time spent on UI or unemployment assistance
(UA; Notstandshilfe, which is indexed nearly one to one to an in-
dividual’s UI benefit level and inherits our policy variation db,

3. This small effect is not due to wage stickiness or insurance, as studies with
longer-term productivity shifts (Guiso, Pistaferri, and Schivardi 2005; Cardoso
and Portela 2009; and Card et al. 2018) imply an inverse-variance weighted mean
of 0.094. We exclude studies that report profit-sharing elasticities, which do not
directly identify bargaining power, as we discuss in Online Appendix I.1.
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as detailed in note 16). We refer to UI in this article typically as
encompassing both programs.

We then assign each worker in our regression sample
(whether she separates or not) her idiosyncratic predicted τ̂i. We
construct these predicted values because we may not see a sep-
aration for many of these workers, because the composition of
these workers may differ from the separators, and because in
Section IV.D we exploit heterogeneity in τ̂i. Specifically, to con-
struct τ̂i, we plug a worker’s preseparation attributes (indus-
try/occupation, tenure, experience, age, region, gender, separation
year, and previous UI history) into the corresponding regression
model estimated off the actual separators’ realized τ i’s (details in
Online Appendix B).4

Table I, Panel A reports the results for our regression sample,
along with predicted values for non-UI states. The average of τ̂i
across the entire regression sample yields an average expected
time spent on UI, E[τ̂i], of 10.4% for our preferred specification
in column (1).5 Since the table lists time in other states as well,
it denotes τ by τU . The columns show robustness to restrictions
on the separator sample underlying the prediction. Each odd col-
umn considers employment restrictions of some (at least one day
of) work within four postseparation years, thereby dropping em-
igrants or other permanent labor force exits. The column pairs
also loop over “time restrictions”: in our preferred specification,
we stop including separators’ labor market states at the earliest
of 16 years, reaching age 70, or death (the longest horizons we
can apply given the 2001 reform and the regression sample age
restriction (54)), as well as either of retirement or disability, if “ab-
sorbing” (no subsequent employment or UI/UA spells in the next
16 years). The other columns also show robustness to stopping
counting only at absorbing retirement in columns (3) and (4), or
neither at disability nor retirement in columns (5) and (6).

Benchmark Wage-Benefit Sensitivity. In Table I, Panel B, we
also report the implied wage-benefit sensitivities. For φ = 0.1,

4. The R2 of the model is 9%, and the unexplained variation captures a combi-
nation of unobservables, model misspecification, and likely also ex post stochastic
realized spell durations unrelated to the quality of the model.

5. Online Appendix Table A.5, Panel A reports the realized τ values among the
actual separators, whose somewhat higher average τ , 11.6%, reflects composition
differences from our full sample. Panel B reports for the full sample the naturally
smaller unconditionally realized average τ i of 4%, reflecting that our full worker
sample is stably employed unless taking up the separation outside option.

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article/135/4/1905/5838866 by U

niversity of C
alifornia School of Law

 (Boalt H
all) user on 17 June 2021

file:qje.oxfordjournals.org
file:qje.oxfordjournals.org


1918 THE QUARTERLY JOURNAL OF ECONOMICS

TABLE I
PREDICTED FRACTION OF POSTSEPARATION TIME ON UI (τ ) AND WAGE-BENEFIT

SENSITIVITY ( dw
db )

Time restriction:
Retirement or

disability Retirement No restriction

Reemployment restriction: 4-year None 4-year None 4-year None
(1) (2) (3) (4) (5) (6)

Panel A: Fraction of postseparation time (average predicted values)
UI-affected nonemployment τ̂U 0.104 0.105 0.096 0.095 0.094 0.092
Unemp. insurance, τ̂U :U I 0.083 0.083 0.076 0.074 0.073 0.070
Unemp. assistance, τ̂U :UA 0.021 0.022 0.020 0.022 0.020 0.021

Employment τ̂ E 0.684 0.588 0.648 0.564 0.633 0.555
Other nonemployment τ̂O 0.212 0.307 0.255 0.341 0.274 0.353

Panel B: Predicted wage-benefit sensitivity ( dw
db )

Baseline: two-state dw
db prediction

E
[ dw
db (τ̂i)

]
0.462 0.462 0.442 0.437 0.434 0.426

dw
db (E[τ̂i]) 0.483 0.486 0.464 0.461 0.457 0.453

Robustness: three-state dw
db prediction

E
[ dw
db (τ̂i)

]
0.251 0.217 0.224 0.194 0.217 0.190

dw
db (E[τ̂i]) 0.243 0.201 0.208 0.174 0.196 0.165

Notes. The first five rows present estimates of the predicted amount of time a worker would spend on
unemployment insurance τ̂U :U I , on unemployment assistance τ̂U :UA, which we also pool into a single UI-
affected state τ̂U (the sum of τ̂U :U I 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 τ values for our preferred specification, column (1), are calculated as
follows. Starting with our baseline regression sample, we keep individuals who separate from employment
into nonemployment for at least one day in the next year and return to employment at least once within
the next four years (likewise for the other odd columns; by contrast, column (2) and the other even columns
do not impose this reemployment restriction). For these actual separators, we calculate the postseparation
share of time spent in each of the above labor market states. 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). Using the
separators sample, we estimate a regressionmodel predicting the time spent in each state based on individuals’
preseparation characteristics comprising industry by white/blue-collar fixed effects, tenure, experience, age,
region, year, and previous UI history. We use this model to predict the specific τ ’s for the entire regression
sample (including nonseparators). The reported τ estimates are the average predictions across the entire
regression sample. The dw

db predictions plug in the predicted τ values into the two- and three-state model

wage-benefit sensitivity expressions (see Section II.A and Online Appendix C, respectively). The E[ dw
db (τ̂i )]

estimates report the average sensitivity first plugging in the individual-level τ̂i sensitivities into the wage-
benefit expressions and then taking the average across individuals (thus respecting Jensen’s inequality). The
dw
db (E[τ̂i ]) estimates plug in the average τ̂i values from the first six rows into the wage-benefit sensitivity
expressions. 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) requires that individuals in the separator sample return to reemployment
(at any job) sometime in the next four years (for at least one day). Online Appendix Table A.5 reports the
realized τ values for the separator samples and the analysis sample unconditionally on a separation. Numbers
in bold indicate our preferred specifications.
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WAGES AND THE VALUE OF NONEMPLOYMENT 1919

suggested by the micro studies on rent sharing, and an average
τ = 10% as described above, the predicted wage–benefit sensitiv-
ity is:

dw

db

∣∣∣∣
(τ=0.104,φ=0.1)

= (1 − 0.1) · 0.104
1 − (1 − 0.1) (1 − 0.104)

≈ 0.48.

(7)

That is, the calibrated Nash model predicts a $0.48 wage response
to a $1.00 increase in UIBs. Even if calibrating φ = 0.2, the up-
per end of the rent-sharing estimates, the model predicts a 0.29
sensitivity. Even for φ = 0.5, the middle of the macro targets in-
consistent with micro-empirical evidence, we would find a sizable
sensitivity of 0.09. The table also reports the sensitivity respect-
ing Jensen’s inequality (as dw

db is nonlinear in τ ), which is similarly
sized E[dw

db (τ̂i)] = 0.46, so our exposition reports dw
db (E[τ̂i]). Finally,

in Section IV.D, we also study subsamples with τ ranging from
0.02 to 0.2, yielding predicted dw

db from 0.15 to above 0.60.

II.B. Robustness

The baseline model holds fixed all terms except for wages
and UIBs and hardwires UI and nonemployment. We now show
that the baseline sensitivity extends exactly to richer nonem-
ployment payoffs, general micro responses (e.g., search effort),
andmarket-level adjustments. Second, a large sensitivity prevails
with nonemployment without UI receipt (as with limited take-up).

1. Richer Payoffs, Micro Reoptimization, and Market
Adjustment.

Richer Payoff while Nonemployed. The level-on-level sensi-
tivity is invariant to the (hard-to-measure) share of b in a more
general nonemployment payoff z(b), for z′(b) = 1 since b simply en-
ters the budget constraint. For example, z(b) may include leisure
value or employment disutility −v, search effort costs c(e), unem-
ployment stigma γ (all normalized into money units by budget
multiplier λ), and other nonemployment-contingent income y:

z(b, ...) = b+ −v − c(e) − γ

λ
+ y + · · ·(8)

Micro Choices and Market Adjustment. We now include
vector c of choice variables (search effort,...), of which we permit
micro reoptimization in response to the reform, as well as vector
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x of exogenous variables (e.g., market-level labor demand) taken
as given by the household, yet which we now allow to adjust. Now,
values N and E are:

ρN(b,c,x) = max
c

{
z(b,c,x)+ f (c,x) · [E(w′,b,c,x) − N(b,c,x)]

}
,

(9)

ρE(w,b,c,x) = max
c

{
w + δ(c,x) · [N(b,c,x) − E(w,b,c,x)]

}
.

(10)

We group the total derivative of ρN in equation (9) with respect
to b into four effects:

dρN
db

=

= τ︷ ︸︸ ︷
∂ρN
∂b︸ ︷︷ ︸

Mechanical
Effect

+

= 1 − τ︷ ︸︸ ︷
∂ρN
∂w′

dw′

db︸ ︷︷ ︸
Feedback from
Wage Response

+
= 0 By Envelope Theorem︷ ︸︸ ︷

∇cρN(b,c∗,x) · ∇bc∗︸ ︷︷ ︸
Micro Reoptimization

(11)

+

Net Out with
Control Group︷ ︸︸ ︷
∇xρN · ∇bx︸ ︷︷ ︸

Market Adjustment

,

where ∇af(a, b) denotes the gradient of f(·) over the subset of
arguments given by vector a. The first two terms are exactly the
mechanical and feedback effects from the basic model.

Envelope Theorem: The Irrelevance of Micro Reoptimiza-
tion. The third term, capturing reoptimization of the agent’s
choices c in response to the shift in b, can be ignored by appeal
to the envelope theorem, as in the neighborhood around the orig-
inal optimum ∇cρN(b, c∗, x) = 0, such that ∇cρN(b, c∗, x)·∇bc∗

= 0.6 This result permits us to disregard rich responses in choice
variables and should carry over to unmodeled extensions with
job search effort, reservation wages, liquidity effects, take-up and
program substitution, or skill loss.

Netting out Market-Level Effects with a Control Group.
The fourth term accounts for shifts in factors x that the individual

6.Moreover, this benchmark underestimates the effect of nonsmall b increases
(the direction of our reforms) onN (as permitting reoptimization weakly increases
N), implying a conservative lower bound for dw

db .
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WAGES AND THE VALUE OF NONEMPLOYMENT 1921

agent takes as given, for example, shifts in the job-finding rate
f due to labor demand or labor force participation shifts or
crowd-out of substitute transfer programs entering z. We net out
such effects with a control group. Consider treatment and control
groups T and C in the same marketm(T) = m(C), for whom dbT >

0 and dbC = 0. For a given individual i in market m(i) and group
g(i), we split up xi = (μm(i), ιg(i)) into market-level variables μm,
and group-specific factors ιg differing between T and C.

Control group C is exposed to dbT only through market-level
effects and own-wage spillovers. Our difference-in-differences
strategy nets out market-level effects:

dNg

dbT
= 1(g=T ) × ∂N

∂b
+ ∂N

∂w′
dw′g

dbT
+ ∇ιN · ∇bι

g + ∇μN · ∇bμ
m,

(12)

⇒ dNT

dbT
− dNC

dbT
= ∂N

∂b
+ ∂N

∂w′ ·
[
dw′T

dbT
− dw′C

dbT

]
(13)

+
[

∇ιN · ∇bι
T − ∇ιN · ∇bι

C︸ ︷︷ ︸
Assume =0

]
.

We cannot evaluate the overall effect of potential b-sensitive ι, and
thus must ignore them going forward. Examples are b-dependent
transfers (e.g., z(b) = b + x(b)), statistical discrimination in hir-
ing by mere treatment status, social stigma, or credit-worthiness
changing with benefit level.

Difference-in-Differences Sensitivity. Rearranging equa-
tion (13) yields a difference-in-differences version of the wage-
benefit sensitivity, which we will empirically estimate, that ex-
actly mirrors the simple model in equation (6), which held fixed
nonwage variables:7

dwT

dbT
− dwC

dbT
= (1 − φ)

(
τ + (1 − τ )

[
dw′T

dbT
− dw′C

dbT

])

= (1 − φ)τ
1 − (1 − φ)(1 − τ )

.(14)

7. Here, we use ∂(ρN)
∂b = τ and ∂(ρN)

∂w′ = 1 − τ from equation (3), dw
db = (1 − φ) ·

d(ρN)
db from equation (5), and dw′g

dbT
= dwg

dbT
, implied byNash bargaining in subsequent

jobs.
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Imperfect Labor Market Overlap. We assess consequences
of potential imperfect labor market overlap between the groups
in four ways. First, our empirical analysis in Section IV starts
by plotting raw wage growth data for a continuum of worker
groups sorted by income, permitting visual inspection of treat-
ment and control observations around the cutoff. Second, in our re-
gression framework, we add year- and group-specific fixed effects,
and in one specification even firm-by-year fixed effects capturing
difference-in-differences between treated and control colleagues
in the same firm. Third, while our reforms are income-specific,
in Online Appendix F we provide an additional difference-in-
differences design that exploits sharp segmentation of treatment
and control groups by date of birth, plausibly close substitutes
in the same markets. Fourth, in Online Appendix D.2, we show
that even if markets were perfectly segmented, the market-level
wage-benefit sensitivity is similarly sized in calibrated equilib-
rium Diamond-Mortensen-Pissarides (DMP) models with Nash
bargaining—with similar mathematical structure as the micro-
sensitivity.8

2. Nonemployment without UI. Our benchmark Nash bar-
gaining model assumes infinite UIB duration and universal, im-
mediate take-up, such that b adds into z(b) for all individuals. In
Austria, however, benefit duration is finite (see Section III), while
take-up is high but not universal (due to the waiting period for
quitters and endogenous take-up decisions). In Online Appendix
C, we derive the wage-benefit sensitivity in a three-state model
that also features non-UI nonemployment (the nonemployed start
out with or without UI receipt, then transition back and forth)—
capturing concisely a variety of such specific mechanisms that are
otherwise hard to jointly model and quantify.

The expected nonemployment value with this second nonem-
ployment state mirrors the two-state baseline model, with ρN
= τUzU(b) + τOzO + (1 − τU − τO)w′, where τU is the share
of time on UI, and ∂zU (b)

∂b = 1. Now however, not all non-UI
time 1 − τU is spent in reemployment (where the payoff (the

8. The DMP equilibrium wage-benefit sensitivity we derive in Online
Appendix D.2 (again for ρ = 0) is dwDMP

db ≈ η
(1−φ)u

1−(1−φ)(1−u)−(1−η)u . It equals 0.32 for
market-level unemployment rate u = 0.07, and DMP matching-function parame-
ter η = 0.72 (e.g., Shimer 2005). For u = 0.05 or η = 0.5, the sensitivity would be
0.25.
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WAGES AND THE VALUE OF NONEMPLOYMENT 1923

wage) is UI-sensitive: 1 > dw′
db > 0), but fraction τO of postsep-

aration time occurs in a state with a UI-insensitive nonem-
ployment payoff ∂zO

∂b = 0. Hence, this extension clarifies that for
a given τU, such features attenuate the feedback effect dw′

db in
dw
db = (1 − φ) · (τU · 1 + τO · 0 + (1 − τU − τO) · dw′

db ). This feature is
thus a potentially powerful force, as the feedback accounts for 0.39

0.48= 81.25% of the two-state sensitivity of 0.48 ≈ (1 − 0.1) · (0.1 +
0.9 · 0.48) ≈ 0.09 + 0.39.

This formulation of the three-state model yields an intuitive
variant of the familiar two-state sensitivity:

dw

db
= (1 − φ)τU

1 − (1 − φ)(1 − (τU + τO))
.(15)

To assess the attenuation of the feedback effect through non-UI
nonemployment, Table I presents estimates for τO (i.e., we also
measure nonemployment states without UI-sensitive payoffs, and
predict this value from actual separators onto our regression sam-
ple, also detailed in Online Appendix B).Most time postseparation
is spent reemployed, and only a fraction τO = 0.21 is spent in non-
UI nonemployment, such that the fraction of time reemployed
τE = 1 − τU − τO is not far from our baseline (two-state) assump-
tion τE = 1 − τU. Of course, our measure of τU remains the same.
The three-state model therefore preserves a high (though atten-
uated) wage-benefit sensitivity of 0.24. Because in both bench-
marks we still exclude other factors that would push up the sen-
sitivity (e.g., discounting, the fact that Austrian UIBs are not
taxed), going forward we refer to 0.24–0.48 as the range of pre-
dicted wage-benefit sensitivities, and use the sensitivity from the
simpler two-state model (0.48) when including theoretical bench-
marks for predicted wage growth in the empirical figures.

3. Further Robustness and Extensions. In Online Appendix
D.1, we show that the predicted wage level remains below the
firm’s postreform reservation wage for our reforms, that is, that
the job has sufficiently large initial firm surplus. Away from the
most basic DMP setting, incorporating firing or hiring costs or spe-
cific human capital easily suffices to accommodate the predicted
wage effects.

Online Appendix D.2 contains additional robustness checks,
including specific models of finite benefit duration, limited
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take-up, wage stickiness, liquidity constraints/myopia, treatment
and control groups in segmented markets with DMP equilibrium
effects, and on-the-job search and endogenous separations, indi-
vidual households with risk aversion, and multiworker firms.

II.C. Alternative Wage-Setting Models

We briefly discuss wage sensitivities to nonemployment val-
ues in alternative wage-setting models.

1. Sequential Auctions. In sequential auction models with
on-the-job search and employer competition, wages are often still
set by Nash bargaining (Cahuc, Postel-Vinay, and Robin 2006).
Unemployed workers initially use nonemployment as their out-
side option. Yet while on the job, workers receive outside job offers
that may dominate and replace the nonemployment outside op-
tion, such that d�

dN = 0, leaving wages insulated from shifts in N
and b.9 Yet for workers without such offers, unemployment re-
mains the outside option, and their wages should still exhibit the
large sensitivity to benefit increases from standard Nash.10

2. Credible Bargaining. Hall and Milgrom (2008) analyze
wage setting by alternating-offer bargaining, in which threat
points are to extend bargaining (rather than separating as in the
Nash model), which we formally study in Online Appendix D.4.
Outside options only become relevant in exogenous breakdowns
of bargaining, limiting their influence. Moreover, the wage can si-
multaneously exhibit outside-option insensitivity and empirically
small productivity effects.

3. Wage Posting. Survey evidence from U.S. workers (Hall
and Krueger 2012) and German employers (Brenzel, Gartner,
and Schnabel 2014) suggests about equal relevance for bargaining
and wage posting. Models of the latter (e.g., Albrecht and Axell

9. Mortensen and Nagypal (2007), Fujita and Ramey (2012), and Mercan and
Schoefer (2020) feature on-the-job search with the nonemployment outside option.
Beaudry, Green, and Sand (2012) and Caldwell and Harmon (2019) find evidence
consistent with job offers raising wages.

10. These workers’ wage is pinned down by E(w) = (1 − φ) · N(b) + φ · (E(w)
+ J(w)). An employed worker having received an outside offer dominating N yet
dominated by the current job renegotiates the current wage with that external job
offer as the new outside option, which thereby replaces the nonemployment value
as the outside option relevant for wage setting going forward.
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1984; Burdett andMortensen 1998) can exhibit large wage-benefit
sensitivities as well, although through very differentmechanisms,
and are more difficult to characterize and calibrate (in particu-
lar along a transition). Here, firms post jobs with predetermined
wages. Workers accept jobs that dominate their outside options,
which is the current job’s employment value if employed and is
the value of nonemployment otherwise. Due to random search,
firms set wages taking into account the entire distribution of out-
side options. We relegate additional formal intuitions to Online
Appendix D.5. The nonemployment reservation wage R given
by the nonemployment value E(w = R) = N, thus forms the
cornerstone—the lower bound w—of firms’ equilibrium wage pol-
icy distribution. Thus, b-induced shifts in R trigger one-for-one
responses at the low end of the wage distribution. But they also
entail ripple effects through the entire equilibrium wage policy
distribution. These effects and hence the implied wage sensitiv-
ities can be small in the knife-edge case of perfect homogeneity
(Burdett and Mortensen 1998). Yet, away from perfect homogene-
ity, as with heterogeneity in firm productivity, not only do the
least-productive firms (who pay R) adjust wages but cascading
effects can raise even the highest wages nearly one to one. Relat-
edly, we expect similar rippling effects (across submarkets) with
directed search (Wright et al. forthcoming).

Some wage-posting models also preclude firms from differen-
tiating wages between treated and control workers (as in, e.g.,
Bontemps, Robin, and Van den Berg 1999; Vuuren, Van Den Berg,
and Ridder 2000; Saez, Schoefer, and Seim 2019), motivating our
additional design relating firm-level average wages to average
treatment.

III. INSTITUTIONAL CONTEXT, REFORMS, AND DATA

We review Austrian wage-setting institutions, the UI system,
our four reforms, and the data.

III.A. Wage Setting in Austria

About 95% of Austrian workers are covered by a central
bargaining agreement (CBA) negotiated between unions and
employer associations, typically at the industry-by-occupation
level. Besides working hours and conditions, CBAs also regu-
late wage floors (Bönisch 2008), such that in practice, additional
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establishment-level and bilateral negotiations regularly lead to
substantially higher wages.11 In our sample period from the 1970s
through the early 2000s, actually paid average wages in manufac-
turing exceeded CBA wage floors by more than 20% on average
in any given year (Leoni and Pollan 2011), suggesting substantial
scope for negotiations at the firm or worker level. At a macroeco-
nomic level, the flexible wage-setting institutions are mirrored in
high levels of aggregate real and nominal wage flexibility (Hofer,
Pichelmann, and Schuh 2001; Dickens et al. 2007), although our
reforms entail benefit and hence potential wage increases. We
also document direct evidence consistent with firm-specific rent
sharing and thus wage deviations in Austria even when control-
ling for industry-by-year and firm effects.12 Accordingly, Austria
has large wage dispersion between firms, even within the same
industry (Borovičková and Shimer 2017). As robustness checks,
we study wage responses to firm- or industry-by-occupation-level
treatment definitions, and we zoom in on firms with particularly
flexible wage policies or in industries with high growth rates.

III.B. Unemployment Insurance in Austria

The Austrian UI system assigns benefit levels to granular ref-
erence wages. Online Appendix H.2 plots these schedules along
with the social security earnings maximum (above which earn-
ings are censored in our data) by year, from 1976 to 2003. The
replacement rate was 41% at the beginning of our sample period,
and benefits start at a minimum level and are capped. By 2001,
the replacement rate with respect to net-of-tax earnings had in-
creased to 55%. Before 2001, the benefit schedule was based on
gross income. UIBs are neither taxed nor means tested, but UI
recipients are required to search for jobs suitable to their qualifi-
cations.13

Until 1989, benefit duration was only experience-dependent,
with 12 (20, 30) weeks for workers with 12 (52, 156) weeks of
UI contributions in the last two (two, five) years. From 1989 on,

11. For example, comparative industrial relations work concludes that “in
practice local works councils often negotiate supplementary wage increase” (OECD
1994, 176).

12. We use firm panel data from Bureau van Dijk from 2004 to 2016 and
regress wages per employee on value-added per employee, controlling for firm and
industry-by-year effects, estimating a level-on-level coefficient of 0.046 (std. err.
0.009). See Figure II for a comparison to coefficients from other settings.

13. Income-independent UIB add-ons (e.g., EUR 29.50 per dependent in 2018)
are orthogonal to our variation.
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workers with sufficient experience aged 40–49 (above 50) were
eligible for 39 (52) weeks.14

The Austrian UI system is particularly suitable for our study.
First, workers who unilaterally quit are eligible for UI, ensuring
that our UI variation shifts workers’ outside options.15 Second, as
a consequence of broad eligibility, relatively long potential benefit
duration (PBD), and mandatory registration with the UI agency
(for continuity of health insurance coverage), most workers who
separate will take up UI. Online Appendix Table A.1 reports take-
up rates after separations into nonemployment. 65.2% (68.2%) of
nonemployment spells longer than 14 (28) days lead to take-up
of UI. Third, workers ineligible or exhausting UI can apply for
means-tested UA benefits, which track a given worker’s reform-
induced UIB shifts nearly one to one.16 We often denote UI as
encompassing both programs. Fourth, there is no experience rat-
ing. UI is financed by a payroll tax split between the worker and
firm.

III.C. Four Large Reforms to the UI Benefit Schedule

Figure III plots the four reforms we study as a function of
nominal earnings (Panels A–D), and of contemporaneous earn-
ings percentile (Panel E). These four particularly large increases
in benefit levels differentially affected different segments of the
earnings distribution. To cleanly test for pretrends or anticipation
effects, we exclude reforms in 1978 and 1982 and several small
maximum-level inflation adjustments as the affected earnings re-
gions had recently been exposed to other benefit reforms. In each
panel of Figure III, we plot the new schedule and the prereform
schedule. Benefits and earnings are in nominal Austrian shillings

14. A program in place from 1988 to 1993 raised duration to 209 weeks for
workers 50 or older, with 708 weeks employment in the past 25 years, residing in
certain regions (Winter-Ebmer 1998; Lalive and Zweimüller 2004).

15. By contrast, U.S. quitters are de jure ineligible for UI. Compared with
most European countries, Austrian UI features a very short wait period to claim
UI benefits after a quit (four weeks). By contrast, the wait period is 12 weeks in
Germany, 45 days in Sweden, and 90 days in Hungary and Finland. Quitters in
many other European countries such as the Netherlands, Portugal, and Spain are
fully ineligible for UI benefits. See Venn (2012) for an overview.

16. Precisely, UABi = min {0.92UIBi, max {0, 0.95UIBi − SpousalEarningsi +
DependentAllowancesi}}. Due to the spousal earnings means test, not all workers
are eligible for UA. For 1990, Lalive, Van Ours, and Zweimüller (2006) report
median UA at 70% of median UIB. Card, Chetty, and Weber (2007) gauge average
2004 UA at 38% of UI for a typical job loser.
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FIGURE III

Unemployment Benefit Schedules and Reforms

Panels A–D plot the unemployment benefit schedule before and after each of
the four reforms we analyze. The x-axis shows the income relevant for calculating
benefits and the y-axis plots the benefits, calculated as the unemployment benefits
divided by income. The vertical gray dashed lines delineate the earnings ranges
included in the analysis samples, the selection of which we describe in Online
Appendix E.1. Panel E plots the reform-induced benefit change for each reform in
earnings percentile space.

(ATS). We convert EUR into ATS starting in 1999 at a rate of 1
to 13.76. The timing and policy process is summarized in Online
Appendix H.1. Three reforms were parts of legislation passed in
parliament; the 1985 reform followed a decree from the Ministry
of Social Affairs. The 2001 reform simplified the benefit schedule
by switching from a gross to a net earnings base.
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III.D. Data

Our primary data set is theAustrian Social SecurityDatabase
(ASSD) (Zweimüller et al. 2009). The underlying spell data pro-
vide day-specific labor force status and average earnings per days
worked by employer and calendar year (“wages,” detailed in On-
line Appendix E.2), but no hours information. It covers all private-
sector (and nontenured public-sector) employees from 1972 on-
ward, and for most of our period excludes the self-employed and
farmers. Earnings are censored at annual social security contribu-
tion caps (see Zweimüller et al. 2009).17 Across the sample years
of a given reform, we harmonize the cap at the lowest censored
percentile. The ASSD includes covariates such as gender, age, cit-
izen status, a white/blue collar indicator, establishment (“firm”)
location, and industry. We also draw on UI registry data (AMS) to
validate our prediction of actual benefits based on lagged earnings
(Online Appendix E.5).

IV. ESTIMATING THE WAGE EFFECTS OF FOUR UIB REFORMS

We estimate σ , a dollar-for-dollar sensitivity of wages to the
nonemployment value by comparing reform-induced variation in
UI benefits dbi,t with wage changes dwi,t = wi,t − wi,t−1:

dwi,t = σ · dbi,t.(16)

We first plot raw data of wage against benefit changes by workers,
and then implement a difference-in-differences regression analy-
sis. Our point estimates imply a wage response of less than $0.01
per $1.00UI benefit increase, andwe can reject sensitivities larger
than $0.03 even after two years in our preferred specification. This
insensitivity extends to newhires andworkerswith high predicted
time on UI.

IV.A. Variable Construction and Samples

1. Wage Responses. Our main outcome of interest is the
change in average daily wages from one year to the next, dwi,t

17. The statutory caps reported there are for 12 months of earnings. Our
earnings data also capture two bonus payments entering the UIB calculation (see
Online Appendix E.3 for details). We have confirmed that our reforms did not
affect the probability of censored t + 1 earnings, so censoring is unlikely to mask
positive wage effects.
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where dwi,t = wi,t − wi,t−1, whose construction we detail in Online
Appendix E.2. We will further normalize dwi,t by lagged wages
wi,t−1, so that we study percent wage growth (but will similarly
normalize benefit changes dbi,t, so that we will estimate the level-
on-level sensitivity). For any job spell (lasting at most one cal-
endar year), we divide total earnings by spell length (days). To
account for job switching, we assign jobs by calendar month. For
overlapping spells within a month, we prioritize the job with the
longest spell in that year. For job switchers, we only consider post-
separation earnings. Last, we calculate annual averages of these
monthly values (excludingmonths without earnings) to obtain our
year-t wage measure.

2. Reform-Induced UI Benefit Level Changes. Our variation
in the nonemployment option arises from reform-induced shifts
in UI benefit levels. Formally, a worker i with UI-relevant at-
tributes xi,t receives benefits bt(xi,t) in year-t benefit schedule bt(·).
Our variation is the difference between this benefit level and the
worker’s counterfactual benefit absent the reform, that is, under
t − 1 schedule bt−1(xi,t). In practice, UI benefit levels are a func-
tion of preseparation reference wages, so that assignment variable
xi,t = w̃i,t equals reference wage w̃i,t applicable in year t. We ig-
nore additional factors such as the number of dependents, which
largely entail lump sums orthogonal to our benefit variation. Our
reform-induced variation in benefits is:

(17) dbi,t(w̃i,t) = bt(w̃i,t) − bt−1(w̃i,t).

Hence, dbi,t captures benefit variation solely due to shifts in the
benefit schedule. The variation is zero if the UI schedule remains
unchanged between t − 1 and t. Such years will form our placebo
years. Reform years feature schedule changes for some workers
i ∈ T, our treatment group. dbi,t is zero for workers forming our
control groupC. Importantly, UI reference wages are laggedwages
and hence predetermined and unaffected by the reforms.

3. Reference Wages w̃i,t. We now describe our construction
of reference wages and implied UIBs (with additional details in
Online Appendix E.4). The earnings concept determining UIBs
underwent slight changes over the decades spanned by our four
reforms (administrative details are in Online Appendix E.3). For
the 2001 reform, the reference wage determining UIBs in year t
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is the wage from the previous calendar year t − 1, a rule in place
since 1996: w̃

t�1996
i,t = wi,t−1.18 Hence, we directly assign the bene-

fit variation dbi,t = bt(wt−1) − bt−1(wt−1) by a worker’s lagged wage
wi, t−1. Before 1996, UIBs were calculated based on the wage in the
last full month before unemployment (before 1988) or amoving av-
erage of wages during employment in the past six months (1988 to
1996). Because of wage growth, because we measure annual but
not monthly wages, and because wages are potentially affected
by the reform, we predict year-t nominal wage levels based on
year-t − 1 wages, ŵi,t = ḡt,t−1 · wi,t−1, by inflating lagged earnings
with average nominal wage growth in our sample, ḡt,t−1, between
t − 1 and t (whereby our strategy builds on simulated instru-
ments as in Gruber and Saez 2002; Kleven and Schultz 2014).
In Online Appendix E.5, we validate that this procedure predicts
wages and implied benefit levels well across most of the earnings
distribution. There we also show graphically and in a regression
(based on a job loser subsample using the information on actu-
ally paid benefits from the AMS data) that actual received UIBs
tightly track our predicted levels, finding coefficients very close
to one.

4. Sample Restrictions and Summary Statistics. We restrict
the sample to workers aged 25–54 employed in each of the
12 months of the base year (reform and placebo).19

For each reform, we include treatment earnings regions by
selecting earnings percentiles that experienced a sizeable increase
in their replacement rates due to the reform and adjacent, equally
sized control earnings regions (see Figure III for a visualization
and Online Appendix E.1 for details of the sample construction).

Table II provides summary statistics for the treatment
and control workers, by reform. This table is not a balance
check. Instead, our design relies on a conditional parallel
trends assumption discussed in Section IV.C. We also construct
prereform placebo cross sections occupying the reform-year
earnings percentiles.

18. More precisely, UIBs for claims beginning before (after) June 30 of year t
depend on t − 2 (t − 1) income.

19. Individuals with fewer than 52 weeks of experience in the past two years
would be eligible for at most 12 weeks of UI benefits. We found similar results with
a laxer restriction of employment in December of the base year. The heterogeneity
analysis by recent unemployment relaxes this restriction.
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IV.B. Nonparametric Graphical Analysis

We start with a nonparametric analysis of each reform to
illustrate how our variation identifies wage-benefit sensitivities,
which we normalize, going forward, by the worker’s lagged wage
wi,t−1:

dwi,t

wi,t−1
= σ · dbi,t

wi,t−1
.(18)

We plot raw data onwage growth of workers sorted byUI reference
wages and hence UIB changes.

1. 2001: Large Benefit Increase for Lower Earners. Figure IV,
Panel D shows the results for the 2001 reform, which we describe
in particular detail. The x-axis indicates gross earnings in 2000,
the prereform base year. These reference wages determine 2001
benefits.20 Here, we collapse the data into earnings percentiles.

The solid green line (color version of figure available online)
indicates the reform-induced benefit change for individuals at a
given level of base-year wages. The 2001 reform affected UI bene-
fits for workers with base-year earnings below ATS 20,500 (32nd
percentile of the earnings distribution).

The blue lines with solid squares and hollow circles plot wage
effects by base-year earnings at the one- and two-year horizons.
For each percentile, we calculate the difference between wage
growth from 2000 to 2001, when the reform was in place, and pre-
reform wage growth from 1999 to 2000. (Analogously, two-year
effects difference 2000–2002 and 1998–2000 wage growth.) We
normalize the wage effects to zero for the lowest percentile not re-
ceiving a benefit increase in 2001. There is no excess wage growth
for workers treated with higher benefits, either right below or
away from the threshold, or at the one- or the two-year horizons.

To provide a visual benchmark, we also plot the wage growth
predicted by our calibrated bargaining framework in Section II,
as the dashed yellow line. That is, we multiply the benefit change

20. The benefit schedule b2001(·) is a function of net earnings while b2000(·)
is a function of gross earnings, as with all schedules through 2000. We use an
income tax calculator to translate gross earnings (which our administrative data
provide) into net earnings to compute b2001(·). For visual consistency, we plot the
2001 reform in terms of gross earnings. We thank David Card and Andrea Weber
for sharing the tax calculator.
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with the calibrated wage-benefit sensitivity of 0.48. Our analysis
of the 2001 reform thus clearly rejects this benchmark.

Our analysis rests on the identification assumption that
the average wage growth among groups treated by a benefit
reform compared to the control group, whose benefits remained
unchanged, would have followed parallel trends absent the
reform. We shed light on this assumption in two ways. First, the
flat wage effects across the control percentiles provide support for
the identification assumption. A second test, reported in Online
Appendix Figure A.5, lags the reform period and the preperiod by
two years and checks whether the earnings percentiles affected
by the 2001 reform experienced higher or lower excess wage
growth in periods before 2000. Such different trends could then
have masked a nonzero treatment effect during the 2001 reform.
Online Appendix Figure A.5 shows no such effects for a placebo
reform in 1999 (thus comparing 1999–2000 to 1998–1999 wage
growth) for the one-year earnings changes. At the two-year
horizon, there is even some evidence of a positive pretrend. While
such a pretrend would actually bias our results upward, it mo-
tivates our regression-based difference-in-differences analysis in
Section IV.C, where we add time-varying industry/occupation and
firm-by-year fixed effects as well as parametric earnings controls
to net out such potential confounders. There, we also formally
test for—and do not find—pretrends across all of the reforms.

2. 1989: Increase in Benefits for Low Earners. Figure IV,
Panel C presents the analysis of the 1989 reform, which increased
benefits for workers with base-year earnings below ATS 12,600
by up to 8 percentage points. The graph suggests moderate, pos-
itive average wage effects which even at the two-year horizon
remain much smaller than the benchmark prediction. In Online
Appendix Figure A.4, for 1989 as for the other two reforms before
1995, we also confirm that the reform affected realized benefit
levels, validating our earnings inflation prediction and the benefit
imputation.

3. 1985: Increase in Benefit Maximum. Figure IV, Panel B
plots the effects of the 1985 reform, which raised the maximum
benefit level by 29% (about 7,600–9,800 ATS) for higher earners.
We find no evidence for wage increases among these workers.

4. 1976: Increase for Low Earners. The 1976 reform, ana-
lyzed in Figure IV, Panel A, raised benefits for workers with
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earnings below 4,100 ATS. If anything, their wages differentially
decrease.

5. The Average Sensitivity of Wages to UI Benefits. Figure V
is a scatterplot of excess wage growth against UIB change by
earnings percentile across all four reforms (symbols differentiate
the reforms). Estimating the wage-benefit sensitivity in a linear
regression reveals point estimates of σ̂ = −0.01 (std. err. 0.0083)
at the one-year horizon and of σ̂ = 0.026 (std. err. 0.0181) at the
two-year horizon. At both horizons, the confidence interval of the
slope includes zero and clearly excludes the predicted benchmarks
slopes of 0.24 to 0.48 (depicted).

IV.C. Difference-in-Differences Design

We investigate the regression analogue of the nonparametric
analysis, to formally test for pretrends (e.g., due to anticipation
effects) and to include a rich set of controls. The estimated wage-
benefit sensitivities range from negative 1.4 to positive 2.4 cents
on the dollar after one and two years. The confidence intervals for
our preferred specifications reject sensitivities above 3.3 cents on
the dollar.

1. Econometric Framework. Our difference-in-differences de-
sign regresses wage changes, dwi,r,t = wi,r,t − wi,r,t−1, on reform-
induced (actual and placebo) benefit changes, dbi,r,t, both normal-
ized by lagged wages:

dwi,r,t

wi,r,t−1
=

0∑
e=−3

σe ·
(
1(t=r+e) × dbi,r,t(w̃i,r,t)

wi,r,t−1

)
+ τr,Pt−1

+ θr,t−1 + γr,t−1 lnwi,r,t−1 + X′
i,r,t−1φr,t−1 + εi,r,t,(19)

where r denotes specific reforms (as we let control variables vary
between reforms).

The coefficient of interest is σ 0. It captures the effect of the
reform-induced benefit changes on wages during the reform year
relative to one year prior, which we normalize to 0 (σ−1 = 0). In
addition to the one-year horizon, we also conduct the analysis
using two-year wage outcomes (then normalizing σ−2 to 0 and
omitting all t = r − 1 observations because these observations are
partially treated).
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Estimated Wage-Benefit Sensitivity:
0.026 (std. err. 0.018)
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FIGURE V

Scatter Plots of Wage Growth and Unemployment Benefit Changes
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Figure V (Continued). The figures show scatter plots of wage growth (y-axis) and
reform-induced replacement rate changes (x-axis), db

w
, pooling the four reforms

outlined in Figures IV, Panels A–D. Each dot corresponds to a percentile observa-
tion from Figures IV, Panels A–D. The upper panel shows wage effects after one
year and the lower panel effects after two years. The yellow dashed line indicates
the predicted wage growth that the reforms would have induced in the calibrated
bargaining model with a wage-benefit sensitivity of 0.48. The remaining symbols
indicate actual data points for wage growth and benefit changes. The estimated
wage sensitivities σ̂ are calculated as the slope of wage growth with respect to
changes in the benefit level.

In all specifications, we control for earnings percentile fixed
effects, τr,Pt−1 , year effects, θ r,t−1, time-varying controls for lagged
earnings, lnwi,r,t−1, and an eligibility control for the regional PDB
extension described in note 14. The percentile fixed effects τr,Pt−1

absorb permanent wage growth differentials across percentiles,
for example, due to mean reversion. They are reform-specific, that
is, common between reform and placebo years for a given reform,
but separate between reforms. Calendar year effects, θ r,t−1, absorb
aggregate wage growth shifts. Year-specific parametric earnings
controls, ln(wi,r,t−1), account for time-varying shocks to different
parts of the earnings distribution. We then incrementally add
covariates Xi,r,t−1 with year-specific coefficients to absorb other
time-varying shocks. First, we add demographic controls (sex, cu-
bic polynomials of experience, tenure, and age). The second set
contains industry-by-occupation-by-year fixed effects (four-digit
NACE industry classification codes by white/blue collar occupa-
tion). Third, our most fine-grained specification includes firm-by-
year effects to isolate variation between workers in the same firm.

The core identification assumption of our difference-in-
differences design requires conditional parallel trends: condi-
tional on the controls, in particular percentile and year effects
and time-varying parametric earnings controls, the average wage
growth among groups treated by a benefit reform compared to
those whose benefits remained unchanged would have followed
parallel trends absent the reform. A potential violation of our
identification assumption would occur if treated groups experi-
enced an additional wage growth shock contemporaneous with
the reform. Since we include time-varying parametric controls
for lagged earnings, lnwi,r,t−1, these types of shocks to different
parts of the earnings distribution would have to be quite sharply
delineated.
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We test the parallel trends assumption in the preperiod by
assigning placebo reforms: in prereform years, e< 0, we assign the
average db

w
of workers in a given earnings percentile in the actual

reform year to workers in that percentile in e < 0. A violation
of the parallel trends assumption in the preperiod would occur if
the placebo reforms were associated with excess wage growth as
captured by σ e �= 0 for e < 0 (as we include percentile fixed effects).

We estimate specification (19) using the procedure in Correia
(2017) and stack data for all reforms r ∈ {1976, 1985, 1989, 2001}.
We restrict the earnings ranges for each reform to the “treat-
ment” and “control” percentile groups of Section IV.B. For each
reform, we add three preperiod years (the maximal amount to still
study the 1976 reform, since our data start in 1972).21 We report
standard errors based on two-way clustering at the individual and
the earnings percentile level (the level of our treatment variation).
In Online Appendix Figure A.8, we confirm that other cluster-
ing levels (firm, percentile, individual, and reform-specific per-
centiles) lead to similar confidence intervals. We winsorize wage
growth at the 1st/99th percentile; Online Appendix Figure A.9
confirms robustness to no winsorization as well as at the 5th/95th
percentiles.

2. Visual Regression Results. To provide a bridge between
Figure V and our difference-in-differences specification (19), we
plot wage growth against reform-induced benefit changes in
binned scatter plots and incrementally add year effects, earn-
ings percentile effects, and year-specific earnings controls in
Figure VI. The figure plots the slope, that is, coefficient σ 0 in
equation (19), of a binned scatter plot of residualized earnings
changes and benefit changes in the treatment year.22 The panels
also plot, in dashed yellow lines, the predicted relationship from
our calibrated Nash bargaining model using the 0.48 wage-benefit
sensitivity. Panel A only includes year fixed effects as controls.
Panel B adds earnings percentile fixed effects, and Panel C adds
a year-specific log earnings control.

21. We have also assessed robustness to longer preperiods (L = 5) while drop-
ping that earliest reform in unreported results.

22. We residualize the independent and dependent variables in the entire
sample of reform and placebo years, so that the best fit lines match the coefficients
in Table III.
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Estimated Wage-Benefit Sensitivity:
-0.015 (std. err. 0.009)

-1

0

1

2
R

es
id

ua
l: 

E
ar

ni
ng

s 
C

ha
ng

e 
(d

w
/w

)

-2 0 2 4

Residual: Unemployment Benefit Change (db/w)

Actual Predicted

Estimated Wage-Benefit Sensitivity:
-0.022 (std. err. 0.010)

-1

0

1

2

R
es

id
ua

l: 
E

ar
ni

ng
s 

C
ha

ng
e 

(d
w

/w
)

-2 0 2 4
Residual: Unemployment Benefit Change (db/w)

Actual Predicted

Estimated Wage-Benefit Sensitivity:
-0.009 (std. err. 0.015)
See Table III, column (1), Row 3

-1

-.5

0

.5

1

R
es

id
ua

l: 
E

ar
ni

ng
s 

C
ha

ng
e 

(d
w

/w
)

-2 -1 0 1 2

Residual: Unemployment Benefit Change (db/w)

Actual Predicted

(C)

(B)

(A)

FIGURE VI

Pooled Earnings and Benefit Change Binned Scatter Plots—Treatment Year
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Figure VI (Continued). The three panels show the best-fit lines and binned
scatter plots from estimating one-year effects in 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 0 in equation (19). Shown in blue squares, the binned
scatter plot is estimated on earnings changes and reform-induced benefit changes
both residualized by the other included controls. Panel A only includes year fixed
effects as controls. Panel B adds earnings percentile fixed effects. Panel C adds
year-specific log earnings controls. The yellow dashed line plots the predicted
earnings change for each benefit change based on the calibrated Nash bargaining
model.

Across all three specifications, we find no evidence of positive
effects of benefits on earnings; instead, we find small, negative
point estimates with tight standard errors. To assess our identi-
fying assumptions, we present similar binned scatter plots in the
e = −3 and e = −2 placebo years in Online Appendix Figure A.6.
For e = −2, we find no evidence for placebo effects across specifi-
cations. For e = −3, we find some pretrends or significant placebo
estimates unless we include log earnings controls, as is custom-
ary in the simulated instruments literature. The visual analysis
also allows us to assess the validity of the conditional parallel
trends assumption. At shorter horizons, the parallel trends as-
sumption holds without additional controls. At longer horizons, it
holds conditional on time-varying parametric controls for lagged
earnings.

3. Full Regression Results. Mirroring the nonparametric
analysis, the difference-in-differences analysis reveals that wages
are insensitive to benefit changes. The point estimate for thewage-
benefit sensitivity is σ̂0 = −0.007 (std. err. 0.012) after one year
and σ̂0 = −0.014 (std. err. 0.024) after two years in our preferred
specifications with firm-by-year fixed effects in Table III, column
(6). Confidence intervals thus let us rule out wage increases above
$0.03 (more precisely, $0.033) for a $1.00 increase in UIBs both at
the one- and two-year horizon in our preferred specification.

One-Year Effects. Table III, Panel A presents one-year wage
effects, that is, estimates of σ e. The coefficient of interest is σ 0,
capturing the wage growth associated with reform-induced bene-
fit changes in the treatment year. Column (1) includes the same
controls as in Figure VI, Panel C, and the subsequent columns
progressively add further controls. We normalize σ−1 to 0 and
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TABLE III
ESTIMATED WAGE EFFECTS: DIFFERENCE-IN-DIFFERENCES REGRESSION DESIGN

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

Panel A: One-year earnings effects
Placebo: 3-yr lag 0.018 0.001 0.020 0.019 0.026 0.035

(0.015) (0.015) (0.017) (0.016) (0.015) (0.016)
Placebo: 2-yr lag 0.007 −0.003 0.001 −0.0002 0.021 0.018

(0.016) (0.016) (0.017) (0.018) (0.015) (0.015)

Treatment year −0.009 −0.004 −0.016 −0.010 −0.007 −0.007
(0.015) (0.015) (0.016) (0.017) (0.012) (0.012)

Preperiod F-test p-val .508 .951 .488 .459 .209 .093

R2 0.050 0.068 0.088 0.104 0.275 0.295
N (1,000s) 7,142 7,142 7,138 7,138 6,302 6,298

Mincerian controls X X X
4-digit ind.-occ. FEs X X X
Firm-year FEs X X

Panel B: Two-year earnings effects
Placebo: 3-yr lag 0.010 −0.007 0.019 0.018 0.011 0.020

(0.019) (0.018) (0.024) (0.023) (0.020) (0.022)

Treatment year 0.008 0.024 −0.009 −0.002 −0.010 −0.014
(0.025) (0.025) (0.026) (0.025) (0.024) (0.024)

Preperiod F-test p-val .594 .683 .445 .434 .599 .349

R2 0.112 0.136 0.153 0.173 0.321 0.348
N (1,000s) 5,045 5,045 5,042 5,042 4,439 4,437

Mincerian controls X X X
4-digit ind.-occ. FEs X X X
Firm-year FEs X X

Notes. These results pool four reforms to the replacement rate schedule in Austria and are based on
specification (19). 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 jointly all equal to
zero in the preperiod. TheMincerian controls include time-varying polynomials of experience, tenure, and age;
time-varying gender indicators, and a control for being eligible for a regional PBD extension described in note
14. The industry-occupation controls are time-varying fixed effects for each four-digit industry interacted with
an indicator for a blue- versus white-collar occupation. All specifications also include reform-specific earnings
percentile fixed effects, year fixed effects, and year-specific log earnings controls.

assess pretrends with two- and three-year lagged placebos, with
coefficients σ−2 and σ−3. Across all six specifications, we cannot re-
ject that both preperiod estimates are jointly equal to zero, which
supports our identification assumption.

Across columns, effects are quantitatively similar, centered
at zero. Column (1), without additional control variables, reports
estimate σ̂0 = −0.009 (std. err. 0.015), ruling out effects above
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0.02. Column (2) finds a similar estimate when adding Mince-
rian controls. Our estimates remain small at −0.016 and −0.010
in columns (3) and (4), with industry-occupation-year fixed ef-
fects and then all controls jointly, while standard errors remain
relatively unchanged.

Two-Year Effects. Table III, Panel B reports the analo-
gous longer-run effects of the reforms, at the two-year horizon.
Column (4), with Mincerian controls and industry-occupation-
year fixed effects, estimates σ̂0 = −0.002 (std. err. 0.025). Similar
estimates emerge with fewer controls in columns (1)–(3), rang-
ing between −0.009 and 0.024. The preperiod effects of placebo
reforms remain statistically insignificant.

Intrafirm Variation. Next we assess whether changes in
the nonemployment outside option between workers within the
same firm lead to wage changes, by including firm-by-year fixed
effects in columns (5) and (6). At the one-year horizon (Table III,
Panel A), the within-firm variation also leads to zero effects of
−0.007, even more precisely estimated than those in columns (1)–
(4). Similarly, at the two-year horizon (Table III, Panel B), the
effects remain small, negative, and insignificant.

Parametric Earnings Controls. Consistent with the sim-
ulated instruments literature (Gruber and Saez 2002; Kleven
and Schultz 2014), our main specifications include time-varying
controls for (log) earnings. (As Figure VI and Online Appendix
Figure A.6 show, the parallel trends assumption holds in the
preperiod without conditioning on parametric earnings con-
trols. At longer horizons, it holds conditional on such controls.)
We present variants of our main specification (Table III, col-
umn (4)) with alternative earnings controls in Online Appendix
Figure A.10, namely, log, linear, and linear percentiles, which all
yield very similar estimates around zero.

Validation Exercise. 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
specification (19) with reform-induced benefit changes implied by
realized earnings bt(wi,t)−bt−1(wi,t)

wi,r,t−1
as the dependent variable. The

contemporaneous coefficient on dbi,r,t(w̃i,r,t)
wi,r,t−1

could be close to 0 if,
hypothetically, an individual’s earnings were independently
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redrawn each year, because then wage earnings in t = r − 1 would
not predict earnings and thus benefits in t = r. We report results
and write out the formal regression model in Online Appendix
Table A.3. The analysis reveals a 0.813 (std. err. 0.014) coefficient
at the one-year horizon and a coefficient of 0.511 (std. err. 0.024)
at the two-year horizon, confirming that the reforms affected ben-
efits in the treatment percentiles.23 The effects are also stable
when we add in more detailed controls, even firm-by-year effects.
Moreover, preperiod coefficients now test whether the same earn-
ers have systematically seen benefits change because of schedule
changes or wage growth. In line with our selection of reforms,
these placebo effects are an order of magnitude smaller than the
reform effects (t = r).24

Transitory versus Permanent Treatment. Treatment sta-
tus may be imperfectly persistent due to idiosyncratic wage
changes. To evaluate this dynamic, we estimate “donut hole” treat-
ment effects, whereby we drop individuals situated within vary-
ing bandwidths on both sides of the treatment/control earnings
cutoff and are hence particularly prone to switching status in
future years. Coefficient estimates, reported in Online Appendix
Figure A.11, indicate no evidence of increasing treatment effects,
evenwhen dropping 25% of our sample, suggesting that transitory
treatment is unlikely to mask an underlying larger effect. This
finding also suggests that potential limited capacity of firms to
differentiate wages by treatment status around the cutoffs (as in
wage-posting models) may not drive the absence of wage effects.
Finally, a subsample analysis in Section V will not find larger
treatment effects for very stable earners, for example, with a low
predicted separation rate.

Accounting for Nontaxation of UIBs. Austrian UIBs are
not taxed. Our gross-wage-based estimates should imply even

23. Excluding the 2001 reform from this validation exercise (because the re-
form occurred at a time when benefits were determined based on lagged years’
wages) yields quantitatively very similar results with a 0.755 (std. err. 0.013)
coefficient at the one-year horizon and a coefficient of 0.481 (std. err. 0.028) at
the two-year horizon. We also report instrumental variable estimates in Online
Appendix Table A.4, formally interpreting the validation exercise as a first-stage
relationship. The IV specification leaves our conclusions quantitatively unchanged
as standard errors increase only slightly.

24. Their very high precision renders the prereform one-year coefficients sta-
tistically significantly different from zero. For the two-year validation, we cannot
reject that the preperiod coefficients are jointly equal to zero.
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smaller sensitivities, which we confirm in Online Appendix
Table A.7 (graphical analysis in Online Appendix Figure A.19).
There, we replicate our main results from Table III but rescale
the untaxed UIB shifts into gross UIB shifts (imputing an indi-
vidual’s average net-of-tax rate following a tax calculator detailed
in Online Appendix G). As the tax imputations are tentative, our
main results use raw net (untaxed) UIBs, hence likely overesti-
mating sensitivities.

Separation Effects. To rule out selective attrition, we also
report treatment effects on separations and sickness in Online
Appendix A.5. Across specifications and outcomes, the benefit in-
creases were associated with quantitatively negligible and largely
statistically insignificant effects.25

IV.D. Wage Sensitivity by Postseparation Time
in Unemployment τ

As illustrated in Figure I, Panel B, the baseline model’s sen-
sitivity of N to b—and thus that of w to b—increases in postsepa-
ration time on UI, τ , the weight on instantaneous payoff b.

Reporting results in Figure VII, we now estimate wage ef-
fects across worker subsamples sorted into quantiles by their id-
iosyncratic predicted postseparation time on UI, τ̂i, which is the
weight the wage bargain puts on UIB b in the wage equation
(6). The quantiles, sorted within each reform, start from deciles;
to obtain additional dispersion, we further split the top and bot-
tom decile into two ventiles each, and then split up the result-
ing very top/bottom ventiles into two. We thus study a total of
14 quantiles. On the x-axis, we plot the group-specific mean pre-
dicted τ̂i. The y-axis reports two wage-benefit sensitivities. First,
the dashed yellow line plots the quantile-specific model-predicted
wage-benefit sensitivity based on Equation (6) and φ = 0.1, draw-
ing on the quantile’s mean τ̂i. (A negative correlation between τ i
and φi would steepen the gradient.) Second, the blue line (squares)
traces out the empirical sensitivities, as heterogeneous treatment
effects from our main regression model (19), interacting reform-
induced UIB shifts with indicators for a worker’s τ̂i quantile.

Figure VII reveals substantial variation in τ̂i (ranging from
around 0.02 to nearly 0.20), and thus in the model-predicted

25. By contrast, Jäger et al. (2018) document separation effects amongworkers
from a reform that dramatically raised potential benefit duration for older workers
in Austria, perhaps used as a bridge into early retirement.
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FIGURE VII

Heterogeneity of Wage-Benefit Sensitivity by Predicted Postseparation Time on
UI, τ : Model Prediction versus Empirical Estimates

The graph presents wage-benefit sensitivities for workers sorted by their pre-
dicted fraction of time on UI conditional on a separation, that is, the τ̂i statistic
described in Section II.A, further detailed in Online Appendix B, and summarized
in Table I. Specifically, the analysis sorts the regression sample (of each reform
year) into 14 quantiles: the sorting starts with deciles, and then for additional
dispersion, further splits up the top and bottom decline into two equally sized
groups (ventiles), and further splits up the resulting very top/bottom ventiles into
two. The x-axis denotes the quantile-specific mean τ̂i values. The graph then re-
ports two wage-benefit sensitivities. First, the dashed yellow line plots the series
of model-predicted wage-benefit sensitivity following equation (6) and based on
a Nash bargaining model with worker bargaining power φ = 0.1, inputting each
group’s mean τ̂i . The blue line (squares) presents the group-specific empirical het-
erogeneous treatment effects, estimated in a version of our main regression model
(19) but interacting the treatment (reform-induced benefit changes) with a series
of indicators for a worker’s quantile membership regarding her τ value.

wage-benefit sensitivity (from around 0.15 to above 0.60). By con-
trast, the empirical gradient of wage effects is flat at zero, just
as much among workers likely to experience long periods of UI—
for whom the UIB increases should mechanically raise nonem-
ployment values by more—as among workers whose separations
rarely entail long UI receipt.

IV.E. New Hires’ Wage Sensitivity

Perhaps wage stickiness among incumbent workers slows
down wage adjustments even after two years. We therefore
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WAGES AND THE VALUE OF NONEMPLOYMENT 1947

estimate the treatment effects separately for job stayers and
various mover types, whose wages are more likely to reset
flexibly. By studying wages of new hires, this analysis also
tests whether employer competition models (Cahuc, Postel-
Vinay, and Robin 2006) or contractual models with insurance
(Beaudry andDiNardo 1991; Bertrand 2004)may play a role in the
insensitivity of average (i.e., largely incumbent workers’) wages.

Table IV, Panel A displays the one- and two-year treatment
effects for job stayers, recalled workers, and job movers. We clas-
sify movers by their first type of transition from the original job in
the base year. As described in Section IV.A (with more details on
howwe construct the transition types in Online Appendix E.6), we
consider only postseparation wages rather than average annual
earnings for job movers. We interact an indicator for each tran-
sition type with the σ e coefficients, the parametric year-specific
earnings controls, and the baseline earnings percentile fixed ef-
fects. For job stayers, the effects are small and insignificant and
precisely estimated. For recalled workers, we see substantial in-
creases in standard errors and point estimates of −0.069 (std. err.
0.118) at the one-year horizon and of 0.077 (std. err. 0.091) at the
two-year horizon. For job movers, we see estimates of 0.109 (std.
err. 0.132) at the one-year horizon and of 0.116 (std. err. 0.083) at
the two-year horizon. Although the point estimates are still sub-
stantially smaller in magnitude than the theoretical benchmarks,
the upper ends of the confidence intervals for job movers and for
recalled workers (at the two-year horizon) do intersect with our
range of theoretical predictions. Importantly, this is a consequence
of wide confidence intervals, which also include negative sensitiv-
ities of up to −0.15 for job movers and −0.30 for recalled workers.

We have further divided movers into EEmovers, who directly
move from one employer to another, and EUE movers, who first
undergo an unemployment spell with UI receipt. Of particular
theoretical interest are EUE movers. First, these workers re-
ceive UI benefits, and then rebargain with their next employer
with UI on hand. Second, the wage responses of these new hires
from unemployment are allocative for aggregate employment in
standard matching models.26 Third, these workers should exhibit
the standard, large sensitivity of wages to UI shifts even in richer
models with employer competition and external job offers as in

26. Pissarides (2009) summarizes this paradigm. Richermodels, as when firms
face financial constraints, give allocative consequences to incumbents’ wages too
(e.g., under financial constraints as in Schoefer 2015).
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TABLE IV
WAGE EFFECTS BY INDIVIDUAL LABOR MARKET STATUS TRANSITION TYPES

Panel A: Effects by transition type
Full sample Job stayers Recalled workers Job movers

1-Year 2-Year 1-Year 2-Year 1-Year 2-Year 1-Year 2-Year
(1) (2) (3) (4) (5) (6) (7) (8)

Treatment effect −0.010 −0.002 −0.011 −0.015 −0.069 0.077 0.109 0.116
(0.017) (0.025) (0.021) (0.024) (0.118) (0.091) (0.132) (0.083)

Transition rate 0.826 0.703 0.040 0.057 0.086 0.134

Mincer + ind.-occ. FEs X X X X X X X X

Panel B: Employment-unemployment-employment movers
One-year earnings effects Two-year earnings effects

(1) (2) (3) (4) (5) (6) (7) (8)
Treatment effect −0.256 −0.193 −0.286 −0.225 −0.067 −0.076 0.020 −0.013

(0.139) (0.146) (0.159) (0.234) (0.146) (0.153) (0.177) (0.189)

Transition rate 0.019 0.019 0.019 0.019 0.030 0.030 0.030 0.030

Mincer + ind.-occ. FEs X X X X X X X X
Firm-year FEs X X X X
Transition-specific
controls

X X X X

Panel C: Direct employment-to-employment movers
One-year earnings effects Two-year earnings effects

(1) (2) (3) (4) (5) (6) (7) (8)
Treatment effect 0.190 0.113 0.173 −0.003 0.135 0.066 0.019 −0.072

(0.120) (0.097) (0.092) (0.104) (0.100) (0.109) (0.099) (0.124)

Transition rate 0.058 0.058 0.058 0.058 0.091 0.091 0.091 0.091

Mincer + ind.-occ. FEs X X X X X X X X
Firm-year FEs X X X X
Transition-specific
controls

X X X X

Notes. The results show σ0 coefficients from estimating equation (19) but interacting an indicator for
each transition type with the σ e coefficients. All estimates follow specification (4) in Table III and also
include parametric earnings controls (log earnings and earnings percentiles) interacted with transition type.
The specifications indicating transition-specific controls interact all controls (including firm-year FEs where
applicable) with the transition types. Job stayers refers to incumbent workers who remain employed at the
same firm the entire next year or for two years in the specifications with a two-year outcome. Recalled
workers 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 horizon). Job
movers refers to individuals who move to another employer in the following year or two years, with or without
an intermediate unemployment spell. EUE movers refers to the subset of job movers who are unemployed
(receive UI/UA) before moving to their next employer. Direct employment-to-employment movers refers to
the subset of job movers who have no intervening months of nonemployment before starting work at another
employer. See Online Appendix E.6 for more information on the definition of the transition types.

Cahuc, Postel-Vinay, and Robin (2006), because these workers’
best outside option is still nonemployment.

Even the results for EUE movers, presented in Table IV,
Panel B, do not reveal positive effects. In fact, the point estimates
are negative and remain insignificant with controls specific to
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transition type (our most fine-grained but also most demanding
specification because a lot of variation is absorbed). Across spec-
ifications, the standard errors are large, between 0.14 and 0.23,
so that the confidence intervals also include sizable negative and
positive sensitivities.27

Estimates for direct EE movers are in Table IV, Panel C.
Standard errors again are fairly large between 0.09 and 0.12.
This sample exhibits some positive effects at the one-year hori-
zon, which however decrease to 0 once we interact controls by
transition type. At the two-year horizon, we find a point estimate
of 0.135 (std. err. 0.100) in the specification with the sparsest set
of controls and a negative estimate of −0.072 (std. err. 0.124) in
the specification with the transition-specific control variables.

There are a few caveats to consider. First, worker transitions
may be affected by the reforms, and since we condition on an
endogenous outcome, selection may show up as wage effects. Sec-
ond, for EUE movers, there are nonbargaining channels affecting
reemployment wages, such as reservation wages, skill deprecia-
tion, or employers’ statistical discrimination by nonemployment
duration. These potential confounders among EUEmovers had in
part motivated our strategy of primarily studying on-the-job wage
changes of incumbent workers in the first place.

V. THE MISSING LINK BETWEEN WAGES AND BENEFITS

We dissect the wage-benefit insensitivity along the following
three-element chain:

dw

db
= dw

d�︸︷︷︸
Sensitivity of Wages
to Outside Options

× d�

dN︸︷︷︸
Sensitivity of Outside Option
to Nonemployment Value

× dN
db︸︷︷︸

Sensitivity of Nonemp. Value
to UIB Shifts

.

(20)

To assess the relative importance of these three factors for the
insensitivity result, we conduct a battery of heterogeneity analy-

27. In unreported results, some EUE wage effects were closer to zero,
namely, with alternative earnings controls (as in Online Appendix Figure A.10),
or when we drop very low (perhaps noisy) earners. We also have found posi-
tive but insignificant duration effects, which can rationalize the negative EUE
wage effects when drawing on the very high end of UI effects on duration
(Lalive, Van Ours, and Zweimüller 2006; Card et al. 2015), and duration effects on
wages (Schmieder, von Wachter, and Bender 2016; Nekoei and Weber 2017).
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ses. In particular, for each dimension of heterogeneity, we run our
main specification (mirroring Table III, column (4)) and include
interactions between heterogeneity group indicators with the
treatment variable (and placebo treatments in prereform years).
Table V presents a summary of these estimates. Online Appendix
E.7 describes the variable construction. We find only little varia-
tion across groups. Additionally, we report below that wages re-
main insensitive to alternative treatment definitions (potential
duration rather than benefit levels; firm- and industry-level aver-
age of the instrument).

V.A. The Nonemployment Value and UI Benefits dN
db

A first reason wages are insensitive to UI benefits may be
that the nonemployment value does not move with the UI reform
as predicted by our model.

1. Unemployment Risk. We provide additional proxies for
unemployment risk or for experience with theUI system, studying
heterogeneity by unemployment (separation) risk, and the local
unemployment rate. These unemployment risk proxies are not
consistently associated with larger one-year point estimates and
hover around zero.

2. Experience with and Salience and Knowledge about UI.
Limited knowledge or salience of UIB levels could diminish wage
responses (as, e.g., in the context of complex tax incentives in
Abeler and Jäger 2015). Several pieces of evidence speak against
this explanation. First, wages remain insensitive even after two
years and in response to large (and plausibly more salient)
shifts. Second, even recent UI recipients (and EUE switchers in
Section IV.E)—plausibly more aware of the UIB schedule
(Lemieux and MacLeod 2000)—do not exhibit higher sensitivity,
which we test by splitting up the sample by a worker’s actual UI
history (months since last UI receipt or nonemployment spell).
We find some suggestive evidence of larger effects for recently
reemployed workers at the two-year horizon, however, with point
estimates remaining substantially below the theoretical bench-
mark. Third, compared with other sources of idiosyncratic vari-
ation in the nonemployment value, UIBs largely depend on re-
cent earnings, information available to both parties. Fourth, we
analyze a 2006 Eurobarometer survey asking Austrian workers
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about beliefs about their hypothetical UI replacement rates
(European Commission 2012). The histograms in Online
Appendix Figure A.1 of beliefs and actual rates (from the
AMS/ASSD, binned into the survey intervals) align closely. The
average worker’s rate is 64.03% (std. err. 0.72) in the survey, close
to the 65.29% among actual recipients.28 Moreover, we found in
unreported results that workers with more children correctly pre-
dict higher benefits. Fifth, we have found positive albeit noisily
estimated effects of the reforms on UI take-up (Online Appendix
Table A.2). Last, Jäger, Schoefer, and Zweimüller (2018) document
that employed workers separated in response to, and hence were
aware of, UI PBD extensions in Austria.

3. Variation in UI Generosity from an Age-Specific PBD Re-
form. OnlineAppendix F reports the effects of reforms to the PBD
of UIBs (rather than their level) on incumbents’ wages, exploiting
a 1989 reform for workers aged 40 and above. We do not find wage
effects of this dimension of UI generosity either, even two years
after the reform. This design complements our previous designs
as the treatment assignment was based on age rather than past
income, the reform was permanent (instead of potentially eroded
by inflation or subsequent benefit shifts) and perhapsmore salient
and simple. The age dimension divides workers who are almost
certainly in the same market and close production substitutes.

V.B. Outside Options and the Nonemployment Value d�
dN

A second reason wages are insensitive to UI benefits may be
that the nonemployment value (while shifting with b) may not
shift the relevant outside option in wage bargaining.

1. External Job Offers and Job Mobility. We sort workers
by several measures of recent nonemployment, including months
since UI receipt and months since last nonemployment spell.
These measures proxy for the likelihood of not yet having re-
ceived potential outside offers. Outside job offers may insulate
wages from changes in the nonemployment value by ratcheting
up wages as in models of employer competition and on the job
search (Postel-Vinay and Robin 2002; Cahuc, Postel-Vinay, and
Robin 2006). At the one-year horizon, we do not find that recently

28. The replacement rate can deviate from 55% due to lump-sum benefits
for dependents, and the earnings base for benefits after 1996 are lagged annual
earnings rather than current earnings, as in the survey.
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WAGES AND THE VALUE OF NONEMPLOYMENT 1953

nonemployed workers exhibit larger wage-benefit sensitivities
(Table V).We find some evidence for this prediction at the two-year
horizon.

2. Group-Level Bargaining. Rather than atomistic bargain-
ing between one individual worker and one firm, real-world wage
setting may occur with groups of workers (or employers). Here,
the average worker’s outside option may matter, as in union
bargaining models, similarly for wage-posting models in which
firms are constrained to offer a single wage. First, we construct
the average of the worker-level reform-induced benefit variation
at the firm level (in practice, in the ASSD workplace IDs of-
ten refer to establishments), as firms play an important role in
Austrian wage setting (e.g., through works councils in Austria,
see Section III). Second, we do the same at the industry-by-
occupation level, at which collective bargaining agreements be-
tween employer associations and unions are typically concluded
in Austria, typically distinguishing white- and blue-collar work-
ers (e.g., white-collar workers in the insurance industry). Most
CBAs cover all of Austria; some are state-specific (see Knell and
Stiglbauer 2012). Our industry proxy is three-digit NACE. We
plot histograms of benefit variation averaged at the group level
in Online Appendix Figure A.7. We adapt our worker-level re-
gression specification (19) with the group-level treatment. We in-
clude the main controls from specification (19) and include two
sets of group-level control variables: reform-specific percentile
fixed effects for (i) the average treatment at the group level in
a given year and (ii) the reform-sample-specific share of work-
ers in the group cell with a positive treatment. We report firm-
level specifications with industry-by-occupation-by-year effects,
and industry-by-occupation-level specifications with industry-by-
year and occupation-by-year effects.

Table VI reports small firm-level point estimates ranging
from 0.029 to 0.044 (0.069 to 0.074) at the one-year (two-year)
horizon. The confidence intervals include the worker-level point
estimates and 0 with standard errors around 0.03 and 0.04 (0.05)
in the one-year (two-year) specification. Table VI also reveals
pretrend violations for the specifications without industry-by-
occupation-by-year effects. This suggests that firms with differ-
ent shares of reform-affected workers were on different trends,
perhaps because of industry-level shifts that were correlated with
treatment intensity. When we include industry-by-occupation ef-
fects (specifications (3) and (4)), comparing workers in the same
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industry and occupation but working at firms with different ben-
efit shifts, we find that pretrends are flat and point estimates
for the pass-through remain between 0.044 (one-year horizon)
and 0.074 (two-year horizon) in our most fine-grained specifica-
tions with confidence intervals ruling out effects larger than 0.16.
Quantitatively, the evidence is thus also hard to square with a
firm-level variant of the Nash benchmark, although the larger
point estimates could be consistent with a small effect at the firm
level.

Table VII reports results for the industry-by-occupation level.
Point estimates are less stable across specifications and have
substantially wider confidence intervals. In specifications with
the most fine-grained controls, that is, industry-by-year and
occupation-by-year effects in columns (5) and (6), we find neg-
ative point estimates between −0.094 and −0.071 (−0.157 and
−0.074) at the one-year (two-year) horizon, with confidence in-
tervals ruling out pass-through above 0.10 (0.16). Specifications
with fewer controls suggest larger effects, yet violate our iden-
tification assumption due to statistically significant placebo es-
timates in the preperiod, thus suggesting that the inclusion of
control variables is important to account for, say, occupation-by-
year-specific shocks. An additional caveat to the analysis reported
in Table VII is that administrative industry proxies may only
imperfectly overlap with actual CBA units and miss all regional
differentiations.29

Last, in Table V, we include a heterogeneity analysis for
worker-level wage effects by the firm’s share of employees recently
nonemployed, whose reservation wages may shift most with UI,
and do not find larger wage responses in those firms.

V.C. Wages and Outside Options dw
d�

A final reason wages are insensitive to UI benefits may be
that while UI benefits shift the nonemployment value, real-world
wage setting is insensitive to outside options more generally.

29. The typical Austrian CBA mandates a wage floor (Kollektivvertragslohn),
plus a percent raise for any job with above-floor prevailing wages (Istlöhne). In
additional case studies of digitized CBAs (from KVSystem - Kollektivverträge
Online, with best coverage around the 2001 reform), wage floors did not appear
to shift differentially for treated versus untreated groups (which were instead
prescribed the usual homogeneous wage increases).
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TABLE VII
WAGE EFFECTS: DIFFERENCE-IN-DIFFERENCES REGRESSION WITH

INDUSTRY-OCCUPATION LEVEL VARIATION

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

Panel A: One-year earnings effects
Placebo: 3-yr lag 0.158 0.119 0.501 0.014 0.029 −0.011

(0.099) (0.098) (0.062) (0.109) (0.098) (0.098)
Placebo: 2-yr lag 0.095 0.072 0.290 0.007 −0.009 −0.035

(0.077) (0.077) (0.047) (0.083) (0.072) (0.073)

Treatment year 0.321 0.338 0.198 0.295 −0.094 −0.071
(0.076) (0.078) (0.083) (0.088) (0.089) (0.087)

Preperiod F-test p-val .281 .482 .000 .991 .898 .873

R2 0.070 0.087 0.082 0.072 0.082 0.098
N (1,000s) 7,142 7,142 7,142 7,142 7,142 7,142

Mincerian controls X X
3-digit ind. FEs X X X
Occ. FEs X X X

Panel B: Two-year earnings effects
Placebo: 3-yr lag 0.049 0.002 0.441 −0.106 −0.019 −0.051

(0.074) (0.073) (0.075) (0.075) (0.113) (0.107)

Treatment year 0.138 0.197 −0.008 0.163 −0.157 −0.074
(0.102) (0.098) (0.096) (0.096) (0.127) (0.120)

Preperiod F-test p-val .509 .980 .000 .157 .867 .632

R2 0.133 0.156 0.145 0.137 0.146 0.168
N (1,000s) 5,045 5,045 5,045 5,045 5,045 5,045

Mincerian controls X X
3-digit ind. FEs X X X
Occ. FEs X X X

Notes. These results pool four reforms to the replacement rate schedule in Austria and are based on
specification (19) with the variation in benefits aggregated at the industry-occupation level. See Section V.B
for more details about the construction of the industry-occupation-level instrument. Standard errors are in
parentheses and two-way clustered at the industry-occupation and individual level. The null hypothesis of the
F-test is that the coefficients of interest are all jointly equal to zero in the preperiod. The Mincerian controls
include time-varying polynomials of experience, tenure, and age; time-varying gender indicators, and a control
for being eligible for a regional PBD extension described in note 14. The industry controls are time-varying
fixed effects for each three-digit industry, and the occupation controls are time-varying indicators for a blue-
versus white-collar occupation. All specifications also include the baseline controls in Table III, reform-specific
industry-treatment intensity ventile fixed effects and industry share-treated ventile fixed effects.

1. Worker Bargaining Power. Workers with lower bargain-
ing power should exhibit larger sensitivity to outside options.
We start by splitting workers by age as well as occupation class
(blue versus white collar). The results show no clear effect hetero-
geneity. Because female workers’ wages appear less sensitive to
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productivity shifts (Black and Strahan 2001; Card, Cardoso, and
Kline 2016), perhaps due to lower bargaining power, we then con-
sider sex, finding somewhat larger effects among women at the
one-year horizon (although the pattern reverses at the two-year
horizon).

2. Firm Wage Premia. We calculate firm fixed effects
following the AKM methodology in (Abowd, Kramarz, and
Margolis 1999) and estimate the wage-benefit sensitivity in firms
with high or low firm effects. In both groups, estimates are
close to 0 at the one-year horizon. At the two-year horizon,
the sensitivity is around 0.09 in low-AKM firms, which is con-
sistent with the idea that worker-sided renegotiation is more
likely in firms with low wages (as in MacLeod and Malcomson
1993). Yet the estimated sensitivity remains below the calibrated
benchmark.

3. Wage Adjustment Frictions and Infrequent Renegotiation.
Perhaps wage stickiness or downward wage rigidity in continuing
jobs masks wage pass-through in the short run. Alternatively, re-
bargaining of a given wage may only occur if it otherwise were to
leave the bargaining set, i.e. fall short of (exceed) the worker’s
(firm’s) reservation wage (as in e.g., MacLeod and Malcomson
1993). Several pieces of evidence speak against this explanation.
First, we found no wage effects even after two years, when stick-
iness should bind for a smaller fraction of jobs.30 Second, most of
our reforms should induce upward wage pressure, making down-
ward wage rigidity less binding. Third, our visual inspection did
not suggest wage effects even for larger treatment, where menu
costs could be overcome. Fourth, we have not found positive wage
effects in settings less constrained bywage rigidity, for example, in
new jobs or in growing industries. Fifth, we have not found wage
increases in job types perhaps reflecting lower worker surplus.

Moreover, we find a zero effect in subsamples of firms with
flexible wage policies. We stratify firms by the standard de-
viation of within-firm wage growth, perhaps indicating wage

30. More than half of wage contracts appear to reset each year (Barattieri,
Basu, and Gottschalk 2014; Sigurdsson and Sigurdardottir 2016), and incumbents’
wages are still half as sensitive to aggregate shocks as new hires’ wages (Pissarides
2009). Dickens et al. (2007) find lower downward wage rigidity in Austria than in
Germany or the United States.
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differentiation facilitating wage pass-through. We also consider a
proxy for a firm’s distance from the CBA-level wage floor, approxi-
mated as the firm-level standard deviation of the residuals from a
regression of logwages on industry-occupation-tenure-experience-
year fixed effects.

4. The Prevalence of Wage Bargaining. Perhaps wage bar-
gaining may not determine real-world wage setting in any pocket
of the Austrian labor market. However, a vast body of empirical
work points to patterns consistent with wage bargaining, such
as rent sharing. Moreover, survey evidence on the actual pres-
ence of bilateral bargaining suggests that both workers and em-
ployers report the presence of bargaining in a substantial part of
the labor market (Hall and Krueger 2012; Brenzel, Gartner, and
Schnabel 2014). Here, we do not find wage effects (i) in subsam-
ples that carry the correlates of prevalence of wage bargaining
according to those surveys, such as tighter labor markets (lower
unemployment), (ii) for workers with higher education (our proxy:
white- rather than blue-collar), or (iii) among men. This suggests
that even in pockets of the labor market where we expect bar-
gaining to occur, nonemployment value shifts do not entail wage
effects.

VI. CONCLUSION

We have studied the effects of changes in the value of nonem-
ployment on wages brought about by reforms to UI benefit levels
in Austria, a setting where UI enters the nonemployment scenario
for most workers. Wages appeared fully insulated from these UI-
induced shifts in the value of nonemployment, even after two
years and in all pockets of the labor market. This limited wage
pressure may carry over to other UI-like policies that boost work-
ers’ nonemployment value, at least in the short run and if group
specific.

This empirical wage insensitivity is inconsistent with the
large theoretical sensitivity of the commonly used Nash bar-
gaining model specified with nonemployment as workers’ outside
option. To reconcile our findings with that model, workers would
need to hold nearly full bargaining power. Yet this unitary bar-
gaining power is, in turn, rejected by the large body of rent-sharing
estimates implying low worker bargaining power of around 0.1.
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Our findings instead support wage-setting protocols that in-
sulate wages from nonemployment values. The kind of wage in-
sensitivity we document also helps models of the aggregate labor
market generate realistic labor demand fluctuations.

Our findings also raise the possibility that the empirical co-
movement between wages and labor market conditions, such as
the Phillips and wage curves, may be driven by mechanisms other
than the procyclicality of workers’ nonemployment value.
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Abeler, Johannes, and Simon Jäger, “Complex Tax Incentives,” American Eco-
nomic Journal: Economic Policy, 7 (2015), 1–28.

Abowd, John M., Francis Kramarz, and David N. Margolis, “High Wage Workers
and High Wage Firms,” Econometrica, 67 (1999), 251–333.

Akerlof, George A., and Janet L. Yellen,EfficiencyWageModels of the LaborMarket
(Cambridge: Cambridge University Press, 1986).

Albrecht, James W., and Bo Axell, “An Equilibrium Model of Search Unemploy-
ment,” Journal of Political Economy, 92 (1984), 824–840.

Altonji, Joseph G., Anthony A. Smith, and Ivan Vidangos, “Modeling Earnings
Dynamics,” Econometrica, 81 (2013), 1395–1454.

Bagger, Jesper, Fran Fontaine, Fabien Postel-Vinay, and Jean-Marc Robin,
“Tenure, Experience, Human Capital, and Wages: A Tractable Equilibrium
Search Model of Wage Dynamics,” American Economic Review, 104 (2014),
1551–1596.

Barattieri, Alessandro, Susanto Basu, and Peter Gottschalk, “Some Evidence on
the Importance of Sticky Wages,” American Economic Journal: Macroeco-
nomics, 6 (2014), 70–101.

Beaudry, Paul, and John DiNardo, “The Effect of Implicit Contracts on the Move-
ment of Wages over the Business Cycle: Evidence from Micro Data,” Journal
of Political Economy, 99 (1991), 665–688.

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article/135/4/1905/5838866 by U

niversity of C
alifornia School of Law

 (Boalt H
all) user on 17 June 2021

file:qje.oxfordjournals.org
https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjaa016#supplementary-data
https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjaa016#supplementary-data


1960 THE QUARTERLY JOURNAL OF ECONOMICS

Beaudry, Paul, David A. Green, and Benjamin Sand, “Does Industrial Composition
Matter for Wages? A Test of Search and Bargaining Theory,” Econometrica,
80 (2012), 1063–1104.

Bertrand, Marianne, “From the Invisible Handshake to the Invisible Hand? How
Import CompetitionChanges theEmployment Relationship,” Journal of Labor
Economics, 22 (2004), 723–765.

Black, Sandra E., and Philip E. Strahan, “The Division of Spoils: Rent Sharing
and Discrimination in a Regulated Industry,” American Economic Review, 91
(2001), 814–831.

Blanchard, Olivier, and Lawrence F. Katz, “Wage Dynamics: Reconciling Theory
and Evidence,” American Economic Review, 89 (1999), 69–74.

Blanchflower, David G., and Andrew J. Oswald, The Wage Curve (Cambridge, MA:
MIT Press, 1994).

Bönisch, Markus, “Kollektivvertragliche Abdeckung in Österreich,” Statistische
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with Precautionary Savings and Aggregate Fluctuations,”Review of Economic
Studies, 77 (2010), 1477–1507.

Lalive, Rafael, Camille Landais, and Josef Zweimüller, “Market Externalities of
Large Unemployment Insurance Extension Programs,” American Economic
Review, 105 (2015), 3564–3596.

Lalive, Rafael, Jan Van Ours, and Josef Zweimüller, “How Changes in Finan-
cial Incentives Affect the Duration of Unemployment,” Review of Economic
Studies, 73 (2006), 1009–1038.

Lalive, Rafael, and Josef Zweimüller, “Benefit Entitlement and Unemployment
Duration: The Role of Policy Endogeneity,” Journal of Public Economics, 88
(2004), 2587–2616.

Lemieux, Thomas, and W. Bentley MacLeod, “Supply Side Hysteresis: The Case
of the Canadian Unemployment Insurance System,” Journal of Public Eco-
nomics, 78 (2000), 139–170.

Leoni, Thomas, and Wolfgang Pollan, “Lohnentwicklung und Lohnunterschiede in
der Industrie seit 2000,” WIFO Monatsberichte, WIFO October, 2011.

Ljungqvist, Lars, and Thomas J. Sargent, “The Fundamental Surplus,” American
Economic Review, 107 (2017), 2630–2665.

MacLeod, W. Bentley, and James M. Malcomson, “Investments, Holdup, and
the Form of Market Contracts,” American Economic Review, 83 (1993),
811–837.

Manning, Alan, “Imperfect Competition in the Labor Market,” in Handbook of
Labor Economics vol. 4, eds. Ashenfelter, Orley and David Card (Amsterdam:
Elsevier, 2011), 973–1041.

McCall, John Joseph, “Economics of Information and Job Search,” Quarterly Jour-
nal of Economics, 84 (1970), 113–126.

Mercan, Yusuf, and Benjamin Schoefer, “Jobs and Matches: Quits, Replacement
Hiring, and Vacancy Chains,” American Economic Review: Insights, 2 (2020),
101–124.

Mortensen, Dale T., and Eva Nagypal, “More on Unemployment and Vacancy
Fluctuations,” Review of Economic Dynamics, 10 (2007), 327–347.

Moscarini, Giuseppe, and Fabien Postel-Vinay, “The Job Ladder: Inflation vs. Re-
allocation,” Yale University Working Paper, 2017.

Nekoei, Arash, and Andrea Weber, “Does Extending Unemployment Benefits Im-
prove Job Quality?,” American Economic Review, 107 (2017), 527–561.

OECD, “Collective Bargaining: Levels and Coverage,” in OECD Employment Out-
look (Paris: OECD, 1994).

Pissarides, Christopher A., Equilibrium Unemployment Theory (Cambridge, MA:
MIT Press, 2000).

———, “The Unemployment Volatility Puzzle: Is Wage Stickiness the Answer?,”
Econometrica, 77 (2009), 1339–1369.

Postel-Vinay, Fabien, and Jean-Marc Robin, “Equilibrium Wage Dispersion with
Worker and Employer Heterogeneity,” Econometrica, 70 (2002), 2295–2350.

Ravenna, Federico, and Carl E. Walsh, “Vacancies, Unemployment, and the
Phillips Curve,” European Economic Review, 52 (2008), 1494–1521.

Saez, Emmanuel, Benjamin Schoefer, andDavid Seim, “Payroll Taxes, FirmBehav-
ior, and Rent Sharing: Evidence from a Young Workers’ Tax Cut in Sweden,”
American Economic Review, 109 (2019), 1717–1763.

Schmieder, Johannes F., Till von Wachter, and Stefan Bender, “The Effect of Un-
employment Benefits and Nonemployment Durations on Wages,” American
Economic Review, 106 (2016), 739–777.

Schoefer, Benjamin, “The Financial Channel ofWage Rigidity,” UCBerkeleyWork-
ing Paper, 2015.

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article/135/4/1905/5838866 by U

niversity of C
alifornia School of Law

 (Boalt H
all) user on 17 June 2021



WAGES AND THE VALUE OF NONEMPLOYMENT 1963

Shapiro, Carl, and Joseph E. Stiglitz, “Equilibrium Unemployment as a Worker
Discipline Device,” American Economic Review, 74 (1984), 433–444.

Shimer, Robert, “The Consequences of Rigid Wages in Search Models,” Journal of
the European Economic Association, 2 (2004), 469–479.

———, “The Cyclical Behavior of Equilibrium Unemployment and Vacancies,”
American Economic Review, 95 (2005), 25–49.

———, Labor Markets and Business Cycles (Princeton, NJ: Princeton University
Press, 2010).
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