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Abstract

Nonemployment is often posited as a worker’s outside option in wage setting models such as
bargaining and wage posting. The value of nonemployment 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 Ul benefit changes: point estimates imply a wage
response of less than $0.01 per $1.00 UI benefit increase, and we can reject sensitivities larger
than $0.03. The insensitivity holds even among workers with low wages and high predicted
unemployment duration, and among job switchers and recently unemployed workers. The
insensitivity of wages to the nonemployment value presents a puzzle to the widely used
Nash bargaining model, which predicts a sensitivity of $0.24-$0.48. Our evidence supports
wage-setting models that insulate wages from the value of nonemployment.
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1 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 nonemployment 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 bargaining, and thereby lowers wages (Beaudry and DiNardo| [1991;
Blanchflower and Oswald, |1994; Ravenna and Walshl, [2008; |Christiano et al., 2016)). It also shapes
policy debates, such as whether countercyclical unemployment insurance generosity may depress
hiring during recessions by pushing up wage demands (Krusell et al., [2010; Hagedorn et al.|
2013; |Chodorow-Reich et al., [2018). The sensitivity of wages to the nonemployment 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 estimate 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 in Austria in 1976, 1985, 1989,
and 2001E] The reforms raised UIBs 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 increased UIBs (treatment group) and their unaffected peers (control
group). We use administrative data on workers and firms going back to 1972. The Austrian Ul
context is particularly suitable: (i) most separators receive UI due to broad eligibility and high
take-up, (i) quitters are Ul-eligible[] (iii) there is no experience rating, (iv) and post-UI welfare
benefits move nearly one-to-one with the reforms’ UIB shifts.

We document that wages are insensitive to increases in Ul benefit levels. We first visually
analyze each reform nonparametrically. We sort workers into bins by their reference wages that
determine 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 the dollar-for-dollar wage sensitivity below $0.01 to a $1.00 increase

1Only the 1989 reform has been studied, with a focus on unemployment spell duration (Lalive et al., 2006]).

2Quitters have full benefit duration after a brief 28-day wait period. Wait periods are considerably longer in
other OECD countries, such as three months in Germany, while U.S. quitters are, de jure, permanently ineligible.



in UIBs after one and two years. Our confidence intervals rule out sensitivities above $0.03 in
our preferred specification with rich controls.

These estimates are an order of magnitude smaller than predicted by the widely used Nash
bargaining model with nonemployment 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 sharing (i.e. inside value shifts from productivity changes). The
basic Nash model then predicts that wages will increase by $0.48 whenever UIBs increase by
$1.00. This prediction is robust to model refinements, such as equilibrium or micro responses.
Additionally, 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 insensitivity 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 mediated by a worker’s post-separation nonemployment duration.
Yet, when we split up workers by their predicted post-separation time on UI (and other proxies
for unemployment risk), both the bottom and top groups exhibit the zero wage effect. Relatedly,
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. Lastly, since the reforms
should entail wage increases, standard downward wage rigidity should not bind.

Second, the insensitivity extends even to workers with frequent interaction with, and hence
awareness of, the Ul system (see |[Lemieux and MacLeod, 2000). Supplementary survey evidence
indicates that Austrian employees know their own UIB levels. We additionally document wage
insensitivity to age-specific — and thus simple and salient — reforms raising UIB duration.

Third, we investigate whether our findings could be explained by bargaining occurring with
a firm’s entire workforce rather than with individual workers (as in union bargaining models
and as documented in |Saez et al., [2019)). We rerun the regressions with a firm-level average of
the worker-level benefit changes. These wage sensitivities remain small and insignificant. While

collective bargaining is prevalent in Austria, the institutional environment leaves substantial room



for between- rm wage variation. Firms regularly deviate upward from the resulting industry-wide
wage oors (mean wages exceed the oors by more than 30%, Leoni and Pallan, 2011), and
between- rm wage dispersion is large (Borovckowa and Shimer, 2017)).

Fourth, robustness checks reveal that the reforms did not a ect separations or sickness spells,
suggesting that wage e ects were not masked by composition or e ciency-wage e ects.

To our knowledge, our paper is the rst to quantitatively assess the wage e ects of Ul-induced
outside option shifts against calibrated wage setting models. We complement studies of Ul e ects
on search behavior and reemployment wages of unemployed workers (Feldstein and Poterba,
1984; Katz and Meyer| 1990; Krueger and Mueller, 2016; Schmieder el [al., 2016; Le Barbanchon
et al|, 2017; Nekoel and Weber, 2017). Our focus on employed workers isolates the bargaining
channel, whereas the unemployed are subject to multiple, perhaps o setting, non-bargaining
wage e ects, such as skill depreciation (Dinerstein et al., 2019), job composition (McCall, 1970;
Nekoei and Weber, 2017), or stigma (Kroft et al., 2013, 2016). Second, much of the literature
focuses on bene tduration reforms, hence harder to price and map back into our model, and
a ecting only long spells.

Our evidence supports models that insulate wage setting from the nonemployment outside
option. This set includes models with on-the-job search and job ladders, where competing job
0 ers can serve as outside options in bargaining (e.g., Postel-Vinay and Robin, 2002; Cahuc et al.,
2006; Altonji et al., 2013; Bagger et al., 2014). Interestingly, we do not nd larger wage e ects
for recently unemployed workers, for whom nonemployment remains the outside option in these
models. Another promising bargaining model is alternating o er (or credible) bargaining (Hall
and Milgrom, 2008), in which the threat point is to extend bargaining 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 ndings also raise the question whether the short-run comovement between aggregate
wages and labor market conditions, such as the Phillips curve and the wage curve (Beaudry
and DiNardo, 1991; Blanch ower and Oswald, 1994; Winter-Ebmer, 1996; Blanchard and Katz,
1999), may arise from mechanisms other than uctuations in workers' nonemployment outside
option, such as compositional e ects (Hagedorn and Manovskii, 2013; Gertler et al., 2016) or
wage pressure from job-to-job transitions (Moscarini and Postel-Vinay, 2017).

The type of wage insensitivity we document is also a crucial theoretical ingredient for the
capacity of matching models to produce realistic labor demand uctuations (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 ndings for limited short-run wage pressure from Ul speak
against large labor demand e ects (Krusell et al., 2010; Hagedorn et al., 2013), and rationalize
evidence for small employment e ects from Ul duration extensions in Chodorow-Reich et al.



(2018) and positive employment spillovers on ineligible control workers in Lalive et al. (2015).
Section 2 derives wage-UIB sensitivity in our Nash benchmark, and discusses alternative

models. Section 3 describes institutions, reforms, and data. Section 4 presents our empirical

design and results. Section 5 studies subsamples and group bargaining. Section 6 concludes.

2 Conceptual Framework

We draw on wage bargaining to conceptualize and benchmark the wage e ects of Ul shifts through
the outside option channel. Our point of departure, the canonical and widely used Nash bargain,
predicts a wage-bene t sensitivity of 0.24{0.48: when Ul bene ts { or any components of the
nonemployment payo { go up by $1.00, wages should increase $0.24 to $0.48 { dramatically
higher than our empirical estimate of a wage-bene t sensitivity below0.03 in Section 4. We
then discuss alternative wage setting models that insulate wages from the nonemployment value.

2.1 Nash Bargaining

We derive the sensitivity in our baseline model with risk-neutral agents, xed job nding and
separation rates, and UIBs as the only nonemployment payo (with complete take-up and in nite
potential duration). Going from an aggregate steady state, we study a surprise and permanent
shift in Ul benets. In Section 2.2, we show how this baseline sensitivity extends to richer
environments, such as other nonemployment payo s (including without Ul, as with incomplete
take-up or nite duration), micro responses (e.g., search e ort), and market-level adjustments.

2.1.1 Basic Model: Wages, the Nonemployment Value, and Ul Bene ts

The Nash-Bargained Wage Nash bargaining results in a wage that is the average of the
inside value of a job, here productivityp, and the worker's outside option , weighted by worker
bargaining power (equivalently, w is outside option plus share of surplusp ): 3

w=  p+1 ) 1)

Hence, the sensitivity of the wage to the outside optionis 1 (and with respect to the inside
option, e.g., productivity). This implies, for example, that if workers' bargaining power is zero,

3The rm and the worker choose wagew = argmax, E(w) N J(w) V ! (with employment value
E, nonemployment valueN, rm's job value J and vacancy valueV). Firm's jobvalue J =p w+ [V J(w)]
draws on productivity p. Jobs end exogenously with probability , pushing the (in nitely lived) worker into
nonemployment and destrgying the rm's position (legving no vacancy valpeV). Going from (1 )(E(w) N)=
@Gw) V), @ )& ®NEW) N = pwrJIW) vy and eliminating continuation terms
a1 ) (EMW N)= (J V)dueto bargaining next period, one obtainsw= p +(1 )N V . We
ignore dV =db either relying on canonical free entryV =0, or on a control group netting out dV (Section 2.2).
We assumedp=db= 0, but argue against room for quantitatively important dp e ects in Appendix Section H.
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they are paid exactly their outside option, with which wages then move one-to-one.

The Nonemployment Outside Option The canonical speci cation of the worker's outside
option is a job separation, potentially into temporary nonemployment (e.g., in matching models
Pissarides, 2000; Shimer, 2005; Chodorow-Reich and Karabarbounis, 2016; Ljunggvist and
Sargent, 2017). Nonemployment carriegalue N. Its ow value N (in continuous time, with
discount rate ) consists of (instantaneouspayo b (Ul bene ts) and, at job nding rate f, the
potential \capital gain" into reemployment E (w9 with its payo wage w®

b+f EMW9

N =b+f (EWY) N)= T

(2)

Reemployment ow value E (w9 = w+ (N E(w9), in turn, incorporates returning into N
at separation rate . The nonemployment ow value N then consists of the amortized expected
present value of the instantaneous payo s from nonemployment, and reemployment,w®

+ f

N = . b+ _ WO' (3)
+ {f + +{f +
| —{z—} | —{z—}
1
Nonemployment Time Reemployment Time
Post-Separation Post-Separation

+

Payo s b and w® are weighted by —f5» capturing discounting and the expected time the
worker will spend in nonemployment conditional on separating. A high discount rate! 1
(e.g., due to myopia or liquidity constraints), a low job nding ratef =0, or a high subsequent
separation rate !'1  will put full weight on bsuch that =1 and N = b(the initial state
after bargaining breaks down). A high job nding ratef 11 implies N = w®.

The Wage-Benet Sensitivity Our variation in the outside option is brought about by
variation in workers' payo while nonemployed, speci cally shifts in Ul benet levels. With
= N and plugging in the expression forN derived in (3), the Nash wage becomes:

Z H {
w= p+(1 ) (b+@ wY: 4)

The wage sensitivity tob works through outside option and is therefore mediated by 1

— =@ ) +@ )= (5)



The rst term, , is the mechanical e ect of b on N through the instantaneous payo while
nonemployed. Second, théeedback e ect (1  )dwdh captures that reemployment wages in
future jobs (thus weighted by post-separation time in reemployment 1 ) also respond tob.

Nash bargaining in the next job implies"d—"{)0 = %—Vg This allows us to solve for the wage-bene t
sensitivity in terms of and as the xed point in Equation (5):

dw _ @a ) :
d 1 @ )@ ) ©)
Conversely, a given sensitivitydw=dband imply a bargaining power = Ww(zdbll) For

intuition, Figure la plots a contour map of the predicted wage-bene t sensitivity as a function of
worker bargaining power for various levels of . The lower , the lower the weight the outside
option puts on Ul benet b, thereby insulating wages fronmb. By contrast, for =1, such that
N = b we have‘é—‘g’ =1 . Figure 1b plots the sensitivity as a function of , for various levels
. The higher , the more weightb receives. For =1, the wage is insulated from the outside
option for any ; for =0, the wage equals the outside option, and s@% =1forany > O.

2.1.2 Calibrating the Wage-Bene t Sensitivity

We now calibrate the sensitivity in Equation (6) as a benchmark for the empirical estimates.

Calibrating We calibrate worker bargaining power to match the empirical dollar-for-dollar
pass-through of rm-speci c shifts in labor productivity p (proxied for by pro ts and productivity
shifts) into wages, = ‘é—‘g 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 2 plots the implied values in a meta study. Among these studies, we focus on
worker-level speci cations to net out composition e ects. We calculate an average of 0.104, hence
setting =0:1* As a reference, we also list macro calibrations, which typically treat as a free
parameter or set it to meet the Hosios condition of constrained e ciency in matching models.
The gure also foreshadowsassumingthe Nash benchmark, the large, close to one,values
implied by our estimated empirical wage insensitivity to the outside option. This striking
inconsistency with the rent sharing estimates suggests a rejection of the baseline model.

Calibrating To calibrate , we exploit the fact that the discount rate is small compared
to empirical worker ow ratesf and , suchthat / —+ (where 0 implies a lower bound

4 This benchmark is robust to excluding studies that use short-term uctuations in productivity, which may
have muted e ects on wages due wage stickiness or insurance (see, e.g., Guiso et al., 2005). Several studies report
estimates of the e ects of more persistent shifts in productivity on wages (Guiso et al. (2005), Cardoso and
Portela (2009), and Card et al. (2018)); averaging over these studies, we nd an inverse-variance weighted mean
of 0.103. We also do not include studies that report pro t-sharing elasticities, as those do not directly identify
worker bargaining power, as we discuss in Appendix F.
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for %—Vg . then corresponds to an individual's expected fraction of post-separation time spent
on Ul, mirroring the familiar steady-state expression foaggregateunemployment.

We can directly measure this concept for actual separators. We start with our full regression
sample and keep all individuals who, in the next year, separate into nonemployment for at least
one day. Importantly, we do not impose that a separator ever take up Ul. For each separator,
we calculate her realized post-separation share of time spent on unemployment insurance (Ul)
or unemployment assistance (UA) Notstandshilfe which is indexed nearly one-to-one to an
individual's Ul bene t level and inherits our policy variation db as detailed in Footnote 21). We
refer to \UI" in this paper typically as encompassing both programs.

We then assign each worker in our regression sample (whether she separates or not) her
idiosyncratic predicted Y. We construct these predicted values because we may not see a
separation for many of these workers, because the composition of these workers may di er
from the separators, and because in Section 4.4 we will exploit heterogeneity\in Speci cally,
to construct /4, we plug a worker's pre-separation attributes (industry/occupation, tenure,
experience, age, region, gender, separation year, and previous Ul history) into the corresponding
regression model estimated o the actual separators' realizegs (details in Appendix C).°

Table 1 reports the results for our regression sample, along with predicted values for non-Ul
states. The average of; across the entire regression sample yields an average expected time spent
on Ul, E[4], of 104% for our preferred speci cation in the rst column (1)® The columns show
robustness to restrictions on the separator sample underlying the prediction. Each odd column
considers employment restrictions of some (at least one day of) work within four post-separation
years, thereby dropping emigrants or other permanent labor force exits. The column pairs also
loop over \time restrictions": in our preferred speci cation, 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 \absorbing” (no subsequent employment or UI/UA spells in
the next 16 years). The other columns additionally show robustness to stopping counting only
at absorbing retirement in columns (3)-(4), or neither at disability nor retirement in columns

(5)-(6).

Benchmark Wage-Bene t Sensitivity In Table 1, we also report the implied wage-bene t
sensitivities. For = 0:1, suggested by the micro studies on rent sharing, and an average

5 The R? of the model is 9%, and the unexplained variation captures a combination of unobservables, model
misspeci cation, and likely also ex-post stochastic earnings realizations unrelated to the quality of the model.

6Appendix Table A.5 Panel A reports the realized values among the actual separators, whose somewhat
higher average , 11.6%, re ects composition di erences from our full sample. Panel B reports for the full sample
the naturally smaller unconditionally-realized (rather than predicted-in-case-of-separation) average of 3.9-4.1%,
re ecting that our full worker sample is stably employed unless taking up the separation outside option.



= 10% as described above, the predicted wage{bene t sensitivity is:

dw 0:104
— =(1 01 0:48 7
db ( =0:104 =0:1) ( ) 1 (1 01)@ 0104 (7)

That is, the calibrated Nash model predicts &$0.48 wage response to &1.00 increase in
UIBs. Even if calibrating = 0:2, the upper end of the rent sharing estimates, the model
predicts a 0.29 sensitivity. Even for = 0:5, the middle of the macro targets inconsistent with
microempirical evidence, we would nd a sizable sensitivity of 0.09. The table also reports the
sensitivity respecting Jensen's inequality (adw=dbis nonlinear in ), which is similarly sized
E[dw=di{")] = 0:46, so our exposition reportslw=di{E[]). Finally, in Section 4.4, we also
study subsamples with ranging from 0.02 to 0.2 yielding predicted‘i% from 0.15 to above 0.60.

2.2 Robustness

The baseline model holds xed all terms except for wages and UIBs, and hardwires Ul and

nonemployment. We now show that the baseline sensitivity extends exactly to richer nonemploy-

ment payo s, general micro responses (e.g., search e ort), and market-level adjustments. Second,
a large sensitivity prevails with nonemployment without Ul receipt (as with limited take-up).

2.2.1 Richer Payo s, Micro Reoptimization, and Market Adjustment

Richer Payo While Nonemployed The level-on-level sensitivity is invariant to the (hard-
to-measure)share of b in a more general nonemployment payoz(b), as z{b) = 1 since b
simply enters the budget constraint. For examplez(b) may include leisure value or employment
disutility v (MRS), search e ort costsc(e), unemployment stigma (all normalized into money
units by budget multiplier ), and other nonwork-contingent incomey:

Vi G(e)

z(b;) = b+ i+ (8)
Micro Choices and Market Adjustment We now also include vector of choice variables
(search e ort,...), of which we permit micro-reoptimization in response to the reform, as well as
vector x of exogenous variables (e.g. market-level labor demand) taken as given by the household,
yet which we now permit to adjust. Now, valuesN and E are:

N (bic;x) = max "2(bioix) + F(0x) [EMRbGx)  N(bioix)] 9

E(W;b;C;X):mEg.X w+ (c;x) [N(b;c;x) E(w;b;c;x)] (10)



We group the total derivative of N in Equation (9) with respect to b, into four e ects:

= = ]_} Net Out with
zH { z} { =0 By Envei pe Theorem Contral Group
W P oo {
dN _ @N + @N dw + 1 N(bc;Xx) ry + N,_r ;o (11)
N e
Mechanical Feedback from Micro Re-Optimization arket Adjustment

E ect Wage Response

wherer ,f (a;b) denotes the gradient off () over the subset of arguments given by vectoa.
The rst two terms are exactly the mechanical and feedback e ects from the basic model.

Envelope Theorem: the Irrelevance of Micro Reoptimization The third term, captur-
ing reoptimization of the agent's choiceg in response to the shift inb, can be ignored by appeal
to the envelope theoremas in the neighborhood around the original optimunm (N (b;c ;x)= 0,
wherer (N (b;c ;x)r ,¢ = 0.” This result permits us to disregard rich responses in choice
variables, and should carry over to unmodeled extensions with job search e ort, reservation
wages, liquidity e ects, take-up and program substitution, or skill loss.

Netting out Market-Level E ects with a Control Group The fourth term accounts
for shifts in factors x that the individual agent takes as given e.g., shifts in job nding rate
f due to labor demand or labor force participation shifts, or crowd-out of substitute transfer
programs enteringz. We net out such e ects with acontrol group Consider treatment and
control groupsT and C in the same marketm(T) = m(C), for whom db' > 0 anddi® = 0. For
a given individual i in market m(i) and group g(i), we split up x; = ( ™®; 1) into market-level
variables ™, and worker/type-speci c factors ' perhaps di ering betweenT and C.

Control group C is exposed todb™ only through market-level e ects and own-wage spillovers.
Our di erence-in-di erences strategy nets out market-level e ects:

dN? _ @N, @Ndw® 9 m
W_@b-'-@w-kr N r% +2r N ry , (12)
) dNT  dN© _ @N, @N LA’ dw®

dor dof @b @W db do

5+4[ N rbT{7r N rbc}5: (13)

Assume =0

We cannot evaluate the overall e ect of potentialb-sensitive , and thus must ignore them going
forward. Examples areb-dependent transfers (e.g.z(b) = b+ x(b)), statistical discrimination in
hiring by mere treatment status, social stigma, or credit-worthiness changing with bene t level.

"Moreover, this benchmark underestimates the e ect of non-smallb increases (the direction of our reforms)
on N (as permitting reoptimization weakly increasesN ), implying a conservative lower bound for %—Wb



Di erence-in-Di erences Sensitivity Rearranging Equation (13) yields a di erence-in-
di erences version of the wage-bene t sensitivity { which we will empirically estimate { that
exactly mirrors the simple model in Equation (6), which held xed non-wage variablées:

0 " #l
T
dwl - dw" ) @ g gy W W, @) L 14)
db’ db’ db’ db’ 1 @ H)xr )
Imperfect Labor Market Overlap We will assess consequences of potential imperfect labor

market overlap between the groups in four way%.First, our empirical analysis in Section 4
starts by plotting raw data of wage growth for a continuum of worker groups sorted by income,
permitting visual inspection of treatment and control observations around the cuto . Second, in
our regression framework, we add year- and group-speci ¢ xed e ects, and in one speci cation
even rm-by-year xed e ects capturing di erence-in-di erences between treated and control
colleagues in the same rm. Third, while our reforms are income-specic, in Appendix J
we provide an additional di erence-in-di erences design that exploits sharp segmentation of
treatment and control groups bydate of birth, plausibly close substitutes in the same markets.
Fourth, in Appendix Section E.1, we show that even if markets were perfectly segmented, the
market-levelwage-bene t sensitivity is similarly sized in calibrated equilibrium (DMP) models
with Nash bargaining { with similar mathematical structure as the micro sensitivity*°

2.2.2 Nonemployment Without Ul

Our benchmark Nash bargaining model assumes in nite Ul bene t duration and universal,
immediate take-up, such thatb adds into z(b) for all individuals. In Austria, however, bene t
duration is nite (see Section 3), while take-up is high but not universal (due to the waiting
period for quitters and endogenous take-up decisions). In Appendix D, we derive the wage-
bene t sensitivity in a three-state model that additionally features non-Ul nonemployment (the
nonemployed start out with or without Ul receipt, then transition back and forth) { capturing
concisely a variety of such otherwise hard-to-jointly-model-and-quantify detailed mechanisms.

8Here, we use@ N )=@& and @N )=@W=1 from Equation (3), dw=db=(1 ) d( N )=dbfrom
Equation (5), and dw®=dd = dw?=dl , implied by Nash bargaining in subsequent jobs.

9 We also have evaluated the implicit assumption that the predicted wage e ect remains within the rm's
post-reform reservation wage, i.e. has su ciently large initial rm surplus. Away from the most basic DMP
setting, we have found that incorporating ring or hiring costs and speci ¢ human capital su ces to accommodate
the predicted wage e ects.

0The DMP equilibrium expression for the wage-bene t sensitivity we derive in Appendix Section E.1 is:
d""ggp T )((11 u))” T u 0:32, whereu  0:07 now denotes the market-level unemployment rate (again
here approximating = 0) and 0:72 (e.g., Shimer, 2005) is a DMP matching function parameter. Note
that the u here need not coincide with the (or the Y we provide in the extended model with nonemployment
without Ul receipt), as the rate here is cross-sectional rather than tracking a worker after a separation (and,
respectively, as some of that non-Ul nhonemployment state is spent out of the labor force while the model at hand
only considers those workers actively searching). Fou =0:05 or = 0:5, the sensitivity would be 0.25.
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The expected nonemployment value with this second nonemployment state mirrors the two-
state baseline model, withN = YzY(b)+ ©z°+(1 Y  ©9)wC where Y is the share of time
on Ul, and dz:% = 1. Now however, not all non-Ul time 1 Y is spent in reemployment (where
the payo (wage) is Ul-sensitive: 1> ‘(’% > 0), but fraction © of post-separation time occurs in a
state with a Ul-insensitive nonemployment payo % = 0. Hence, this extension clari es that, for
a given Y, such features attenuate the feedbackeer%0 indt= Y1+ 90+ Y O dd—Wbo
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 48 (1 0:1) (0:1+0:9 0:48) 0:09 + 0:39.

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

dw @a HVv

db- 1 @ )@ (U+ o)

(15)

To assess the attenuation of the feedback e ect through non-Ul nonemployment, Table 1 presents
estimates for © (i.e. we additionally measure nonemployment states without Ul-sensitive
payo s, and predict this value from actual separators onto our regression sample, also detailed in
Appendix Section C). Most time post-separation is spent reemployed, and only fractioR = 0:21

is spent in non-Ul nonemployment, such that the fraction of time reemployed® =1 v ©

is not much far from our baseline (two-state) assumption® =1 U, Of course, our measure
of Y remains the same. The three-state model therefore preserves a high (though attenuated)
wage-bene t sensitivity of 0.24. Since in both benchmarks we still exclude other factors that
would push up the sensitivity (e.g., discounting, the fact that Austrian UIBs are not taxed,...),
going forward we refer to 0.24-0.48 as the range of predicted wage-bene t sensitivities, and use
the sensitivity from the simpler two-state model when including theoretical benchmarks for
predicted wage growth in the empirical gures.

2.2.3 Further Robustness and Extensions

Appendix Section E.1 contains additional robustness checks, including speci ¢ models of nite
bene t duration, limited take-up, wage stickiness, liquidity constraints/myopia, treatment and
control groups in segmented markets with DMP equilibrium e ects, and on the job search and
endogenous separations, individual households with risk aversion, and multi-worker rms.

2.3 Alternative Wage Setting Models

We brie y discuss wage sensitivities to nonemployment values in alternative wage setting models.

Sequential Auctions In sequential auction models with on-the-job search and employer
competition, wages are often still set by Nash bargaining (Cahuc et al., 2006). Unemployed
workers initially use nonemployment as their outside option. Yet, while on the job, workers
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receive outside job o ers that may dominate and replace the nonemployment outside option, such
that d ;=dN, = 0, leaving wages insulated from shifts ilfN\ and b.!? Yet, for workers without
such o ers, unemployment remains the outside option, and their wages should still exhibit the
large sensitivity to bene t increases from standard Nask

Credible Bargaining Hall and Milgrom (2008) analyze wage setting by alternating o er
bargaining in which threat points are to extend bargaining { rather than separating as in the
Nash model, which we formally study in Appendix Section E.3. Outside options only become
relevant in exogenous break-downs of bargaining { limiting their in uencé® Moreover, the wage
can simultaneously exhibit outside-option insensitivityand empirically small productivity e ects.

Wage Posting  Survey evidence from US workers (Hall and Krueger, 2012) and German
employers (Brenzel et al., 2014) suggests about equal relevance for bargaining and wage posting.
Models of the latter (e.g., Albrecht and Axell, 1984; Burdett and Mortensen, 1998) can exhibit
large wage-bene t sensitivities as well, albeit through very di erent mechanisms, and are more
di cult to characterize and calibrate (in particular along a transition). Here, rms post jobs
with predetermined wages. Workers accept jobs that dominate their outside option de ned
by reservation wages: staying put at the current wage if employed, and nonemployment if
unemployed. Due to random search, rms set wages taking into account the entire distribution
of outside options. The nonemployment reservation wade given by the nonemployment value
E(w = R) = N, thus forms the cornerstone{ the lower bound w { of rms' equilibrium wage
policy distribution. ** Thus, b-induced shifts inR trigger one-for-one responses at the low end
of the wage distribution. But they also entail ripple e ects through theentire equilibrium
wage policy distribution. These e ects and hence the implied wage sensitivities can be small
in the knife-edge case of perfect homogeneity (Burdett and Mortensen, 1998). Yet, away from
perfect homogeneity, as with heterogeneity in rm productivity, not only do the least productive

I'Mortensen and Nagypal (2007), Fujita and Ramey (2012), Mercan and Schoefer (forthcoming) feature
on-the-job search with the nonemployment outside option. Beaudry et al. (2012), Caldwell and Danieli (2018),
Caldwell and Harmon (2018), and Conlon et al. (2018) nd evidence consistent with job o ers raising wages.

12These workers' wage is pinned down byE (w) = (1 ) N(b)+ (E(w)+ J(x¢;w)), where x; is the match-
or rm-speci ¢ productivity. An employed worker having received outside o er x;o dominating N yet dominated
by the current job (E(w) + J(X¢;w) U(b) >W (w)+ J(xso;w) U(b) >U (b)) renegotiates the current wage
with that external job o er as the outside option: E(w) = (1 ) [E(w) E(wso)]+ (E(w) + J(x5;w)).

BConsider the rm's optimal strategy: to o er the worker her reservation wage w, given by indi erence between
accepting and rejecting with her optimal countero er { equal to the rm's reservation wage W (with discount
factor , exogenous break-down probabilitys, and rm's cost of delay ): 1ﬂ+(1’\‘ y = z+(1 9 1W+(1N yt+s N .

The rm'soer w= & & Dz S)l [(12(1 (2)2 ) +p@ @ 9] +R(i )2(1(1 S)Z)N is insensitive to N if s =

14The McCall (1970) reservation wage isSR = b+ ( y £) RV,T(W R)f (w)dw , and so & =[1+( y
E) pfwdw (u  e) gw R)TWdw] 1 where ¢ (( y) is the job o er arrival rate for the employed
(unemployed) workers. A useful benchmark is ¢ = , for which dR=db = 1, mechanically shifting the

nonemployment payo . Away from ¢ = , R responses also a ect the opportunity cost of continuing search by
accepting a job, as well as through equilibrium adjustments inF (w), feeding back into the opportunity cost.
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rms (who pay R) adjust wages, but cascading e ects can raise even the highest wages nearly
one-to-one!® Relatedly, we expect similar rippling e ects (across submarkets) with directed
search (Wright et al., 2017).

Some wage posting models also preclude rms from di erentiating wages between treated
and control workers (as in, e.g., Bontemps et al., 1999; Vuuren et al., 2000; Saez et al., 2019),
motivating our additional design relating rm-level average wages to average treatment.

3 Institutional Context, Reforms, and Data

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

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 regulate waggrs
(Benisch, 2008){ such that in practice, additional negotiations at the establishment level as well
as bilaterally regularly lead to substantially higher wage&® Even in the early 1980s, actually
paid average wages exceeded CBA wage oors by 34% (Leoni and Pollan, 2011), suggesting
substantial scope for negotiations at the rm or worker level. At a macroeconomic level, the
exible wage setting institutions are mirrored in high levels of aggregate real and nominal wage
exibility (Hofer et al., 2001; Dickens et al., 2007), although our reforms entail bene t and
hence potential wagencreases We also document direct evidence consistent with rm-speci c
rent-sharing and thus wage deviations in Austria even when controlling for industry-by-year and
rm e ects. 1’ Accordingly, Austria has large wage dispersion between rms, even within the
same industry (Borovckow and Shimer, 2017). As robustness checks, we additionally study

15 In the model of homogeneity, wage policies are an equilibrium of mixed (iso-expected-pro t)qstrategies (with
2 —_—
R, and F(w) = ( ——=)(1 g—g). While

the bottom wage exh|b|ts the one-to-one e ect, the top wage sensmwty ISR dW =
rate, squared, for ¢ = . In the model with heterogeneity, rmstl er |n product|V|ty p 2 [p;p]. Type p's

wage policyw(p) is (see Postel-Vinay and Robin, 2006):w(p) = p 2 - 8 E E;; dx) Pl
where (p) = F(w(p)) is the (o er-weighted) CDF, which depends on recruitment costs and is not generally
characterized in closed form. The lower bound of the integral ( (p) = F(w(p)) = 0) makes clear that the least
productive active rm pays R and earns zero prot To see the ripple e ects, consider the top wage ( () = 1),
which responds theleast Ballparkingto g = y, —— = — 5 Is the unemployment rate. Then,
the lowest wage-UIB sensitivity (in the top) is one minus the unemployment rate. In the full model, ( p) adjusts
due to worker reallocation and p-speci ¢ recruitment responses. So unlessg = ), feedback e ects between
( p) and R emerge, amplifying or attenuating the e ects.

18For example, comparative industrial relations work concludes that \in practice local works councils often
negotiate supplementary wage increase" (OECD, 1994, p. 176).

"We use rm panel data from Bureau van Dijk from 2004 to 2016 and regress wages per employee on
value-added per employee, controlling for rm and industry-by-year e ects, estimating a level-on-level coe cient
of 0.046 (SE 0.009). See Figure 2 for a comparison to coe cients from other settings.

no mass points), characterized byw = R, w =[1

+ E

13



wage responses to rm- or industry-by-occupation level treatment de nitions, and we zoom in
on rms with particularly exible wage policies or in industries with high growth rates.

Unemployment Insurance in Austria The Austrian Ul system assigns bene t levels to
granular reference wages. Appendix L plots these schedules by year, from 1976 to 2003, detailed
in Section 4.1. The replacement rate was 41% at the beginning of our sample period, and
bene ts start at a minimum level and are capped. By 2001, the net replacement ratﬁ,“iw,
had increased to 55%. Before 2001, the bene t schedule was based on gross income. UIBs are
neither taxed nor means-tested, but Ul recipients are required to search for jobs suitable to their
quali cations. 8
Until 1989, benet duration was only experience-dependent, with 12 (20, 30) weeks for
workers with 12 (52, 156) weeks of Ul contributions in the last two (two, ve) years. From 1989
on, workers with su cient experience aged 40-49 (above 50) were eligible for 39 (52) we¥ks.
The Austrian Ul system is particularly suitable for our study. First, workers that unilaterally
quit are eligible for Ul, ensuring that our Ul variation shifts workers' outside option€® Second,
as a consequence of broad eligibility, relatively long PBD, and mandatory registration with
the Ul agency (for continuity of health insurance coverage), most workers who separate will
take up Ul. Appendix Table A.1 reports take-up rates after separations into nonemployment.
63.3% (66.2%) of nonemployment spells longer than 14 (28) days lead to take-up of Ul. Third,
workers ineligible or exhausting Ul can apply for means-tested unemployment assistance (UA or
Notstandshilf@, which track a given worker's reform-induced UIB shifts nearly one-to-oré. So
we will often denote by \UI" as encompassing both programs. Fourth, there is no experience
rating. Ul is nanced by a payroll tax split between the worker and rm.

Four Large Reforms to the Ul Bene t Schedule Figure 3 plots the four reforms we study
as a function of nominal earnings (Panels (a)-(d)), and of contemporaneous earnings percentile
(Panel (e)). These four particularly largeincreasesin bene t levels di erentially a ected di erent
segments of the earnings distribution. To cleanly test for pre-trends or anticipation e ects, we
exclude reforms in 1978 and 1982 and several small maximum-level in ation adjustments as the
a ected earnings regions had recently been exposed to other bene t reforms. In each panel of

8Income-independent UIB add-ons (e.g., in 2018 EUR 29.50 per dependent) are orthogonal to our variation.

9A program in place from 1988 to 1993 raised duration to 209 weeks for workers 50 or older, with 708 weeks
employment in the last 25 years, residing in certain regions (Winter-Ebmer, 1998; Lalive and Zweimuller, 2004).

20By contrast, US quitters are de-jure ineligible for Ul. Compared to most European countries, Austrian Ul
features a very short wait period to claim Ul bene ts after a quit (four weeks). By contrast, the wait period is,
e.g., 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 Ul bene ts. See Venn
(2012) for an overview.

21 precisely, UAB; = minf0:92UIB;; maxf0;0:95UIB;  Spousal Earnings + Dependent Allowancesgg. Due
to the spousal earnings means test, not all workers are eligible for UA. For 1990, Lalive et al. (2006) report
median UA at 70% of median UIB. Card et al. (2007) gauge average 2004 UA at 38% of Ul for a typical job loser.
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Figure 3, we plot the new schedule and the pre-reform schedule. Bene ts and earnings are in
nominal Austrian shillings (ATS). We convert EUR into ATS starting 1999 at rate 1 to 13.76.
The timing and policy process is summarized in Appendix G.5. Three reforms were parts of
legislation passed in parliament; the 1985 reform followed a decree from the Ministry of Social
A airs. The 2001 reform simpli ed the bene t schedule by switching from a gross to a net
earnings base.

Data Our primary dataset is the Austrian Social Security Database (ASSD) (Zweimudller et al.,
2009). The underlying spell data provide day-speci c labor force status, and average earnings
per days worked by employer and calendar year (\wages", detailed in Appendix Section G.1),
but no hours information. It covers all private (and non-tenured public) sector employees from
1972 onward, and for most of our period excludes the self-employed and farmers. Earnings are
censored at annual social security contribution caps (see Zweimaller et al., 2069)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, citizen status, and a white/blue collar indicator,
and establishment (\ rm") location and industry. We also draw on Ul registry data (AMS) to
validate our prediction of actual bene ts based on lagged earnings (Appendix Section G.4).

4 Estimating the Wage E ects of Four UIB Reforms

We estimate , a dollar-for-dollar sensitivity of wages to the nonemployment value, by comparing
reform-induced variation in Ul bene ts dh; with wage changesiwi; = wi; Wi 1:

dVVi;'[ = db;t . (16)

We rst plot raw data of wage against benet changes by workers, and then implement a
di erence-in-di erences regression analysis. We estimate a wage e ect$J.00 to a$1.00 benet
increase, with con dence intervals ruling out e ects above$0.03 even after two years. This
insensitivity extends to new hires, and workers with high predicted time on UI.

4.1 Variable Construction and Samples

Wage Responses Our main outcome of interest is the change in average daily wages from
one year to the next,dw;; wheredw;; = wi; W 1, whose construction we detail in Appendix
Section G.1. We will further normalizedw;; by lagged wagesvi; i, so that we study percent
wage growth (but will similarly normalize benet changesdb so that we will estimate the
22The statutory caps reported there are for 12 months of earnings. Our earnings data also capture two bonus

payments entering the UIB calculation (see Appendix G.2 for a details). We have con rmed that our reforms did
not a ect the probability of censored t + 1 earnings, so censoring is unlikely to mask positive wage e ects.
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level-on-level sensitivity rather than an elasticity). For any job spell (lasting at most one calendar
year), we divide total earnings by spell length (days). To account for job switching, we assign
jobs by calendar month. Within a month, we prioritize the job with the longest spell in that
year. Lastly, we calculate annual averages of these monthly values (excluding months without
earnings) to obtain our yeart wage measure.

Reform-Induced Ul Bene t Level Changes Our variation in the nonemployment option
arises from reform-induced shifts in Ul bene t levels. Formally, a worker with Ul-relevant
attributes x;; receives bene tsh(x;) in year-t benet scheduleh(:). Our variation is the

di erence between this bene t level and the worker'sounterfactual bene t absent the reform,
l.e. undert 1 schedulely 1(Xxit). In practice, Ul benet levels are a function of pre-separation
reference wages, so that assignment variable, = wi; equals reference wage:; applicable in
yeart. We ignore additional factors such as the number of dependents, which largely entail lump
sums orthogonal to our bene t variation. Our reform-induced variation in bene ts is:

di (wir) = B(wie) B a(wir): (17)

Hence,dh,; captures bene t variation solely due to shifts in the bene t schedule. The variation
is zero if the Ul schedule remains unchanged between 1 andt. Such years will form our
placebo years Reform yearsfeature schedule changes for some worker& T, our treatment

group. dh. is zero for workers forming ourcontrol group C.2® Importantly, Ul reference wages
are laggedwages - hence predetermined and una ected by the reforms.

Reference Wages w;; We now describe our construction of reference wages and implied UIBs
(with additional details in Appendix Section G.3). The earnings concept determining UIBs
underwent slight changes over the decades spanned by our four reforms (administrative details

in Appendix Section G.2). For the 2001 reform, the reference wage determining UIBs in year
is the wage from theprevious calendar yeat 1, a rule in place since 1996Nit;t 1996 =y, 4.2
Hence, we directly assign the bene t variatiordh; = by(w; ;) b 1(w; 1) by a worker's lagged

wagew;; ;. Before 1996, UIBs were calculated based on the wage in the last full month before

23 See Appendix Section .1 for details on the sample construction. We construct the treatment group by
selecting earnings percentiles that experienced a sizeable increase in their replacement rates due to the reform.
We construct the control group by picking the same number of earnings percentiles adjacent to the treated
earnings range. The nominal earnings ranges for the treatment (T) and control (C) regions for the four reforms
in the baseline year are presented in Figure 3. For the 1976 and 1989 reforms, we exclude the lowest treated
percentile because earnings growth is quite volatile for these individuals. For the 1985 reform, we exclude data
three percentiles below the social security earnings cap (above which earnings are censored, so we could not
accurately measure wage e ects for these individuals). Our ndings remained quantitatively unchanged with
lower values for this upper limit. For the 1985 reform, we also include 11 earnings percentiles (the 50th through
60th) between the treatment and control regions that had been slightly treated in prior years but also check
robustness of our ndings to excluding them.

24More precisely, UIBs for claims beginning before (after) June 30 of yeat depend ont 2 (t 1) income.
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unemployment (before 1988) or a moving average of wages during employment in the last six
months (1988 to 1996). Because of wage growth, because we measure annual but not monthly
wages, and because wages are potentially a ected by the reform, predict year+ nominal wage
levels based on yeatr- 1 wagesWi: = gt 1 Wit 1, by in ating lagged earnings with average
nominal wage growth in our sampleg.; 1, betweent 1 andt (whereby our strategy builds on
simulated instruments as in Cutler and Gruber, 1996; Gruber and Saez, 2002; Kopczuk, 2005;
Kleven and Schultz, 2014; Weber, 2014). In Appendix G.4, we validate that this procedure
almost perfectly predicts wages and implied bene t levels 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 actually paid bene ts from the AMS data) that actual received UIBs tightly
track our predicted levels, nding coe cients very close to one.

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 placeBolyor each
reform, we include treatment earnings regions and adjacent, equally sized control earnings regions.
Table 2 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 4.3. We also construct pre-reform placebo cross sections occupying the
reform-year earnings percentiles.

4.2 Non-Parametric Graphical Analysis

We start with a non-parametric analysis of each reform to illustrate how our variation identi es
wage-bene t sensitivities, which we normalize, going forward, by the worker's lagged wagg 1:

dVVi;t _ db;t .

X 18
Wi;t 1 Wi;t 1 ( )

We plot raw data on wage growth of workers sorted by Ul reference wages and hence UIB
changes.

2001: Large Benet Increase for Lower Earners Figure 4(a) shows the results for the
2001 reform, which we describe in particular detail. The x-axis indicates gross earnings in 2000,
the pre-reform base year. These reference wages determine 2001 berié tdere, we collapse

25|ndividuals with fewer than 52 weeks of experience in the past two years would be eligible for at most 12
weeks of Ul bene ts. 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.

26The bene t schedule b1 () is a function of net earnings whilebyoo(©) 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 bygo1(:). 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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the data into earnings percentiles.

The solid green line indicates the reform-induced bene t change for individuals at a given
level of base year wages. The 2001 reform a ected Ul bene ts for workers with base-year earnings
below ATS 20,500 (3 percentile of the earnings distribution).

The red lines with solid and hollow circles plot wage e ects by base-year earnings at the one-
and two-year horizon. For each percentile, we calculate the di erence 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 e ects di erence 2000-2 and 1998-2000 wage growth.) We normalize the
wage e ects to zero for the lowest percentile not receiving a bene t increase in 2001. There is no
excess wage growth for workers treated with higher bene ts, neither right below nor away from
the threshold, neither at the one- nor the two-year horizon.

To provide a visual benchmark, we also plot the wage growtbredicted by our calibrated
bargaining framework in Section 2, as the dashed orange line. That is, we multiply bene t
change with the calibrated wage-bene t sensitivity of 0.48. Our analysis of the 2001 reform thus
clearly rejects this benchmark.

Our analysis rests on the identi cation assumption that the average wage growth among
groups treated by a bene t reform compared to the control group, whose bene ts remained
unchanged, would have followed parallel trends absent the reform. We shed light on this
assumption in two ways. First, the at wage e ects across the control percentiles provide support
for the identi cation assumption. A second test, reported in Appendix Figure A.1, lags both
the reform period and the pre-period by two years, and checks whether the earnings percentiles
a ected by the 2001 reform experienced higher or lower excess wage growth in peribef®re
2000. Such di erent trends could then have masked a non-zero treatment e ect during the 2001
reform. Appendix Figure A.1 shows no such e ects for a placebo reform in 1999 (thus comparing
1999-2000 to 1998-9 wage growth) for the one-year earnings changes. At the two-year horizon,
there is even some evidence of @sitive pre-trend. While such a pre-trend would actually
bias our results upward, it motivates our regression-based di erence-in-di erences analysis in
Section 4.3, where we add time-varying industry/occupation and rm-by-year xed e ects as well
as parametric earnings controls to net out such potential confounders. There, we also formally
test for, and do not nd, pre-trends across all of the reforms.

1989: Increase in Bene ts for Low Earners Figure 4(b) presents the analysis of the 1989
reform, which increased bene ts for workers with base-year earnings below ATS 12,600 by up to
eight percentage points. The graph suggests moderate, positive average wage e ects which even
at the two-year horizon remain much smaller than the benchmark predictioff.

2"For 1989 as for the other two reforms before 1995, we additionally con rm that the reform a ected actual
bene t levels by base-year earnings. In Appendix Figure A.2, the assignment variable|based on in ated lagged
earnings|is again plotted with the green line and the actual bene t level with the red line, for the one-year and
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1985: Increase in Bene t Maximum Figure 4(c) plots the e ects of the 1985 reform, which
raised the maximum bene t level by 29% (ca. 7,600 ATS to 9,800 ATS) for higher earners. We
nd no evidence for wage increases among these workers.

1976: Increase for Low Earners The 1976 reform, analyzed in Figure 4(d), raised bene ts
for workers with earnings below 4,100 ATS. If anything, their wages di erentially decrease.

The Average Sensitivity of Wages to Ul Bene ts Figure 5 is a scatter plot of excess
wage growth against UIB change by earnings percentile across all four reforms (colors/symbols
di erentiate the reforms). Estimating the wage-bene t sensitivity in a linear regression reveals
point estimates of* = 0:005 (SE 0.008) at the one-year horizon and 6f= 0:028 (SE 0.018)

at the two-year horizon. At both horizons, the con dence interval of the slope includes zero and
clearly excludes the predicted benchmarks slopes of 0.24 to 0.48 (depicted).

4.3 Dierence-in-Di erences Design

We next investigate the regression analogue of the non-parametric analysis, to formally test for
pre-trends (e.g., due to anticipation e ects) and to include a rich set of controls. The estimated
wage-bene t sensitivities range froormegative3 to positive 0.7 cents on the dollar after one and
two years. The con dence intervals for our preferred speci cations reject sensitivities above 3
cents on the dollar.

4.3.1 Econometric Framework

Our di erence-in-di erences design regresses wage changds,.. = Wit Wit 1, ON reform-
induced { actual and placebo { bene t changesdh... , both normalized by lagged wages:

| |
! 1 !
dVVi;r;t _ db;r;t (Wi;r;t ) X db;r;t (Wi;r;t )
=0 lg=ry ———"— + e lizrrg —F5
Wit 1 Wit 1 e= L Wirt 1 (29)
0 .
+ nPt 1 + nt 1 + rt In Wi;r;t 1+ xi;r;t 1t 1 + it -

The coe cient of interest is ¢, capturing the e ect of the reform-induced bene t changes on
wages.r denotes speci c reforms (as we let control variables vary between reforms). We control
for earnings percentile xed e ects, p, ,, and year e ects, . 1, as well as additional control
variables, in particular time-varying controls for lagged earningdn wi,: 1.226 As we include

two-year horizons. Realized bene t changes closely track our reform-induced variation at the one-year horizon,
validating our earnings in ation prediction and the bene t imputation. Another reform shifted the schedule in
1990, broadly for the control and treatment groups, explaining the shifted line for that year. Our two-year results
are robust to excluding 1989. Moreover, in our regression speci cations, we will only build on one-year bene t
variation as a treatment variable even when we measure longer-term wage outcomes.

28\We also include an eligibility control for the regional PDB extension described in Footnote 19.
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earnings percentile xed e ects, we set ; to zero. In addition to the one-year horizon, we also
conduct the analysis using two-year wage outcomes (then normalizing, to zero and omit ;).
The remaining variation in dh.; that identi es the wage-bene t sensitivity , compares wage
growth across earnings percentiles with and without reform-induced bene t changes in a year,
and within a percentile over time, comparing actual to placebo reforms. We again normalize
changes in wages and bene ts bys lagged wage.

Percentile xed e ects p, , absorb permanent wage growth di erentials across percentiles,
e.g., due to mean reversion. They are reform-speci c, i.e. common between reform and placebo
years for a given reform, but separate between reforms. Calendar year e ects, ;, absorb
aggregate wage growth shifts. Year-speci c parametric earnings controls(w;; 1), account
for time-varying shocks to di erent parts of the earnings distribution. We then incrementally
add covariatesX;.: 1 with year-speci c coe cients to absorb other time-varying shocks. First,
we add demographics (sex, cubic polynomials of experience, tenure, and age). The second set
contains industry-by-occupation-by-year xed e ects o+ 1)kt 1)+ 1 (four-digit industry by
white/blue collar occupation). Third, in our most ne-grained speci cation, rm-by-year e ects

t@t 1 1 isolate variation between workers in the same rm.

The core identi cation assumption of our di erence-in-di erences design requires conditional
parallel trends: conditional on the controls, in particular percentile and year e ects and time-
varying parametric earnings controls, the average wage growth among groups treated by a bene t
reform compared to those whose bene ts remained unchanged would have followed parallel trends
absent the reform. A potential violation of our identi cation assumption would occur if treated
groups experienced an additional wage growth shock contemporaneous with the reféfnwe
test the parallel trends assumption in the pre-period by assigning placebo reforms: in pre-reform
years,e < 0, we assign the averagdb=wof workers in a given earnings percentile in the actual
reform year to workers in that percentile ine < 0. A violation of the parallel trends assumption
in the pre-period would occur if the placebo reforms were associated with excess wage growth as
captured by . 6 0 for e < 0 (as we include percentile xed e ects).

We estimate speci cation(19) using the procedure in Correia (2017) and stack data for all
reformsr 2 f 197619851989 2001. We restrict the earnings ranges for each reform to the
\treatment" and \control" percentile groups of Section 4.2. For each reform, we add = 3
pre-period years (the maximal amount to still study the 1976 reform, since our data start in
1972)3° We report standard errors based on two-way clustering at the individual and the earnings
percentile level (the level of our treatment variation). In Appendix Figure A.6, we con rm that

other clustering levels ( rm, percentile, individual, and reform-speci ¢ percentiles) lead to similar
29Since we include time-varying parametric controls for lagged earningsn wi,; 1, these types of shocks to
di erent parts of the earnings distribution would have to be quite sharply delineated.

30 We have also assessed robustness to longer pre-periods £ 5) while dropping that earliest reform in
unreported results.
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con dence intervals. We winsorize wage growth at the 1st/99th percentile; Appendix Figure A.7
con rms robustness to no winsorization as well as at the 5th/95th percentiles.

4.3.2 Visual Regression Results

To provide a bridge between Figure 5 and our di erence-in-di erences speci catiof19), we plot
wage growth against reform-induced bene t changes in binned scatter plots and incrementally
add year e ects, earnings percentile e ects, and year-speci ¢ earnings controls in Figure 6. The
gure plots the slope, i.e. coe cient o in Equation (19), of a binned scatter plot of residualized
earnings changes and bene t changes in the treatment ye#r.The panels also plot, in orange,
the predicted relationship from our calibrated Nash bargaining model. Panel A only includes
year xed e ects as controls. Panel B adds earnings percentile xed e ects and Panel C adds a
year-speci ¢ log-earnings control.

Across all three speci cations, we nd no evidence of positive e ects of bene ts on earnings.
To assess our identifying assumptions, we present similar binned scatter plots in the 3 and
e= 2 placebo years in Appendix Figure A.5. Foe= 2, we nd no evidence for placebo e ects
across speci cations. Foe= 3, we nd some pre-trends or signi cant placebo estimates unless
we include log earnings controls as is customary 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 assumption holds without additional controls. At longer
horizons, it holds conditional on time-varying parametric controls for lagged earnings.

4.3.3 Full Regression Results

Mirroring the non-parametric analysis, the di erence-in-di erences analysis reveals that wages
are insensitive to bene t changes. The point estimate for the wage-bene t sensitivity 5= 0:00
(SE 0.013) after one year and = 0:027 (SE 0.026) after two years in our preferred speci cations
with rm-by-year xed e ects. Con dence intervals thus let us rule out wage increases above
$0.03 for a$1.00 increase in UIBs both at the one- and two-year horizon.

One-Year E ects Panel A in Table 3 presents one-year wage e ects, i.e. estimates @f The
regressor of interest is o, capturing the wage growth associated with reform-induced bene t
changes. Column (1) includes the same controls as in Figure 6(c), and the subsequent columns
progressively add further controls. We have normalized ; to zero and assess pre-trends with

sand 5. Across all six speci cations, we cannot reject that both pre-period estimates are
jointly equal to zero, which supports our identi cation assumption.

31We residualize the independent and dependent variables in the entire sample of reform and placebo years, so
that the best t lines match the coe cients in Table 3.
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Across columns, e ects are quantitatively similar, centered at zero. Column (1), without
control variables, estimates®y = 0:004 (SE 0.016), ruling out e ects above 0.03. Column (2)
nds a similar estimate when adding Mincerian controls. Our estimates are even smaller at
-0.014 and -0.019 in columns (3) and (4), with industry-occupation-year xed e ects and then
all controls jointly, while standard errors remain unchanged.

Two-Year E ects Panel B in Table 3 reports the analogous longer-run e ects of the reforms,
at the two-year horizon. Column (4), with all controls, estimates* = 0:022 (SE 0.03). Similar
estimates emerge with fewer controls in columns (1){(3), ranging between -0.027 and 0.007. The
pre-period e ects of placebo reforms remain statistically insigni cant.

Intra rm Variation Next we assess whether changes in the nonemployment outside option
between workers within the same rnlead to wage changes, by including rm-by-year xed
e ects in columns (5) and (6). At the one-year horizon (Panel A in Table 3), the within- rm
variation also leads to zero e ects, even more precisely estimated than those in columns (1)-(4).
Similarly, at the two-year horizon (Panel B in Table 3), the e ects remain small and insigni cant.

Parametric Earnings Controls Consistent with the simulated instruments literature (Kopczuk,
2005; Kleven and Schultz, 2014), our main speci cations include time-varying controls for (log)
earnings. (As Figure 6 and Appendix Figure A.5 show, the parallel trends assumption holds
in the pre-period without conditioning on parametric earnings controls. At longer horizons, it
holds conditional on such controls.) We present variants of our main speci cation (column (4)
in Table 3) with alternative earnings controls in Appendix Figure A.8, namely log, linear, and
linear percentiles, which all yield very similar estimates around zero.

Validation Exercise To assess the extent to which reform-induced bene t changes, assigned
based on lagged earnings, shift bene ts implied by realized earnings, we estimate a variant
of 19 with reform-induced bene t changes implied by realized earnings®it) 2 1i) a5 the

Wirt 1

dependent variable. The contemporaneous coe cient oﬂ% could be close to zero if,
hypothetically, an individual's earnings were independently redrawn each year, because then
wage earnings it = r 1 would not predict earnings and thus bene ts int = r. We report
results and write out the formal regression model in Appendix Table A.2. The analysis reveals
a 0.807 (SE 0.013) coe cient at the one-year horizon and of 0.529 (SE 0.021) at the two-year
horizon, con rming that the reforms a ected bene ts in the treatment percentiles®? The e ects

32Excluding the 2001 reform from this validation exercise (because the reform occurred at a time when bene ts
were determined based on lagged years' wages) yields quantitatively very similar results with a 0.762 (SE 0.013)
coe cient at the one-year horizon and of 0.500 (SE 0.025) at the two-year horizon. We also report instrumental
variable estimates in Appendix Table A.3, formally interpreting the validation exercise as a rst stage relationship.
The IV speci cation leaves our conclusions quantitatively unchanged as standard errors increase only slightly.
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are also stable when we add in more detailed controls, even rm-by-year e ects. Moreover,
pre-period coe cients now test whether the same earners have systematically seen bene ts
change due to schedule changes or wage growth. In line with our selection of reforms, these
placebo e ects are an order of magnitude smaller than the reform e ects$ € r).33

Transitory vs. Permanent Treatment Treatment status may be imperfectly persistent
due to idiosyncratic wage changes. To evaluate this dynamic, we estimate \donut hole" treatment
e ects, whereby we drop individuals situated within varying bandwidths on both sides of the
treatment/control earnings cuto , hence particularly prone to switching status in future years.
Coe cient estimates, reported in Appendix Figure A.9, indicate no evidence of increasing
treatment e ects, even when dropping 25% of our sample, suggesting that transitory treatment
is unlikely to mask an underlying larger e ect. This nding also suggests that potential limited
capacity of rms to di erentiate wages by treatment status around the cuto s (as in wage posting
models) may not drive the absence of wage e ects. Finally, a subsample analysis in Section 5
will not nd larger treatment e ects for very stable earners, e.g., with a low predicted separation
rate.

Accounting for Non-Taxation of UIBs Austrian UIBs are not taxed. Our gross-wage-
based estimates should imply even smaller sensitivities, which we con rm in Appendix Table A.6
(graphical analysis in Appendix Figure A.18). There, we replicate our main results from Table
3 but rescale the untaxed UIB shifts into gross UIB shifts (imputing an individual's average
net-of-tax rate following a tax calculator detailed in Appendix K). As the tax imputations are
tentative, our main results use raw net (untaxed) UIBs, hence likelpverestimating sensitivities.

Separation E ects To rule out selective attrition, we also report treatment e ects on separa-
tions and sickness in Appendix H. Across speci cations and outcomes, the bene t increases were
associated with quantitatively negligible and largely statistically insigni cant e ects*

4.4 Wage Sensitivity by Post-Separation Time in Unemployment

As illustrated in Figure 1b, the baseline model's sensitivity oN to b { and thus that of w to b {
increases in post-separation time on Ul,, the weight on instantaneous payo b.

Reporting results in Figure 7, we now estimate wage e ects across worker subsamples sorted
into quantiles by their idiosyncratic predicted post-separation time on Ul/\, which is the weight

the wage bargain puts on UIBbin the wage equation(6). The quantiles, sorted within each
33Their very high precision renders the pre-reform one-year coe cients statistically signi cantly di erent from
zero. For the two-year validation, we cannot reject that the pre-period coe cients are jointly equal to zero.

34By contrast, Jager et al. (2018) document separation e ects among workers from a reform that dramatically
raised potential bene t duration for older workers in Austria, perhaps used as a bridge into early retirement.
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reform, start from deciles; to obtain additional dispersion, we further split the top and bottom
decile into two ventiles each, and then further split up the resulting very top/bottom ventiles into
two. We thereby study a total of 14 quantiles. On the x-axis, we plot the group-speci ¢ mean
predicted /. The y-axis reports two wage-bene t sensitivities. First, the yellow line (squares)
plots the quantile-speci c model-predictedwage-bene t sensitivity based on Equation(6) and
= 0:1, inputting the quantile’'s mean”. (A negative correlation between; and ; would

steepen the gradient.) Second, the blue line (circles) traces out teenpirical sensitivities, as
heterogeneous treatment e ects from our main regression modéb) interacting reform-induced
UIB shifts with indicators for a worker's % quantile.

Figure 7 reveals substantial variation in®y { ranging from around 0.02 to nearly 0.20 {,
and thus in the model-predicted wage-bene t sensitivity { from around 0.15 to above 0.60. By
contrast, the empirical gradient of wage e ects isat at zero, just as much among workers
likely to experience long periods of Ul { for whom the UIB increases should mechanically raise
nonemployment values by more { as among workers whose separations rarely entail Ul receipt.

4.5 New Hires' Wage Sensitivity

Perhaps wage stickiness among incumbent workers slows down wage adjustments even after
two years. We therefore estimate the treatment e ects separately for job stayers and various
mover types, whose wages are more likely to reset exibly. By studying wages of new hires, this
analysis also tests whether employer competition models (Cahuc et al., 2006) or contractual
models with insurance (Beaudry and DiNardo, 1991; Bertrand, 2004) may play a role in the
insensitivity of average (i.e. largely incumbent workers') wages.

Panel A of Table 4 displays the one- and two-year treatment e ects for job stayers, and
recalled workers and job switchers. We classify switchers by their rst type of transition from
the original job in the base year. We use our daily spell data to consider onppst-separation
wagesrather than average annual earning®> We interact an indicator for each transition type
with the  coe cients, the parametric year-speci ¢ earnings controls and the baseline earnings
percentile xed e ects. Across the three transition types, the e ects are small and insigni cant.
Despite the smaller subsamples, the con dence intervals exclude the 0.24-0.48 benchmark. Even
recalled workers { who return to the same rm after unemployment { do not appear to bargain
a higher wage when outside options improve.

We have also divided movers into \EE" movers, who directly move from one employer to
another, and \EUE" movers, who rst undergo an unemployment spell with Ul receipt \EUE") 3¢

Of particular theoretical interest are EUE movers. First, these workers receive Ul bene ts, and
35Recalled workers' one-year earnings are hence pre- and post-separation calendar year averages.
3670 distinguish between EE, EUE, and ENE movers, we augment our monthly employment spell data with

daily spell data and de ne EUE (ENE) movers as employer-to-employer transitions with at least one day of
unemployment (nonemployment) between employment spells.
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then rebargain with their next employer with Ul on hand. Second, the wage responses of these
new hires from unemployment are allocative for aggregate employment in standard matching
models?’ Third, these workers should exhibit the standard, large sensitivity of wages to Ul
shifts even in richer models with employer competition and external job o ers as in Cahuc et al.
(2006), because these workers' best outside option is still nonemployment.

Even the results for EUE movers, presented in Panel B of Table 4, do not reveal positive
e ects. In fact, the point estimates are negative, but turn insigni cant with controls speci c to
transition type, and none of the upper con dence intervals includes the predicted vali2.

Estimates for EE movers are in Table 4 Panel C. Con dence intervals again widen. Interest-
ingly, this sample exhibits some positive e ects at the one-year horizon, which however move to
zero once we interact controls by transition type, and fully return to zero with rm-by-year e ects.
At the two-year horizon, estimates are very close to zero no matter the control speci cation,
perhaps suggesting that initial (one-year) post-transition earnings may have been noisier.

There are a few caveats to consider. First, worker transitions may be a ected by the reforms,
and since we condition on an endogenous outcome, selection may show up as wage e ects. Second,
for EUE movers, there are non-bargaining channels a ecting re-employment wages, such as
reservation wages, skill depreciation, or employers' statistical discrimination by nonemployment
duration. These potential confounds among EUE movers had in part motivated our strategy of
primarily studying on-the-job wage changes of incumbent workers in the rst place.

5 The Missing Link Between Wages and Bene ts

We now dissect the wage-bene t insensitivity along the following three-element chain:

dVVi dVV, d i d N;
dy - d b (20)
(fz Eea Ei
Sensitivity of wages Sensitivity of outside option Sensitivity of nonemp. value
to outside options to nonemployment value to UIB shifts

To assess the relative importance of these three factors for the insensitivity result, we conduct
a battery of heterogeneity analyses. In particular, for each dimension of heterogeneity, we
run our main speci cation (mirroring column (4) in Table 3) and include interactions between

37pissarides (2009) summarizes this paradigm. Richer models, as when rms face nancial constraints, give
allocative consequences to incumbents' wages too (e.g., under nancial constraints as in Schoefer, 2015).

38 In unreported results, we have investigated robustness to alternative earnings controls (based on the check
of our main results in Appendix Figure A.8). Here, some point estimates for EUE movers were closer to zero.
Moreover, EUE and EE estimates were stable around zero when we drop very low (perhaps noisy) earners. We
have also tested for duration e ects (consistently nding positive but insigni cant e ects), and conducted a
calibration exercise to assess whether the duration channel can explain the negative wage e ect using estimates
of the elasticity of nonemployment duration to UIBs (Lalive et al., 2006; Card et al., 2015; Nekoei and Weber,
2017), and the semi-elasticity of wages to nonemployment duration (Schmieder et al., 2016). The calibration can
rationalize the point estimates of the EUE wage e ects when drawing from the very high end of these targets.
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heterogeneity group indicators with the treatment variable (and placebo treatments in pre-reform
years). Table 5 presents a summary of these estimates. Appendix Section |.2 describes the
variable construction. Except for the categorical variables, the top (bottom) estimates indicate
lowest (highest) values of the heterogeneity variable. We nd very little variation across groups.
Additionally, we report below that wages remain insensitive to alternative treatment de nitions
(potential duration rather than bene t levels; rm- and industry-level average of the instrument).

5.1 The Nonemployment Value and Ul Bene ts dN=db

A rst reason why wages are insensitive to Ul bene ts may be that the nonemployment value
does not move with the Ul reform as predicted by our model.

Unemployment Risk We provide additional proxies for unemployment risk or for experience
with the Ul system, studying heterogeneity by unemployment (separation) risk, the local
unemployment rate, and a direct prediction of time on Ul unconditionally of a separation. These
unemployment risk proxies are not consistently associated with larger one-year point estimates,
and hover around zero.

Experience with, and Salience and Knowledge about Ul Limited knowledge or salience

of UIB levels could diminish wage responses (as, e.g., in the context of complex tax incentives in
Abeler and Jager, 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 Ul recipients (and EUE switchers in Section 4.5) { 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 Ul history (months since last
Ul receipt or nonemployment spell). We nd some suggestive evidence of larger e ects for
recently reemployed workers at the two-year horizon, which however remain insigni cant. Third,
compared to other sources of idiosyncratic variation in the nonemployment value, UIBs largely
depend on recent earnings, information available to both parties. Fourth, we additionally analyze
a 2006 Eurobarometer survey asking Austrian workers about beliefs about their hypothetical Ul
replacement rates. The histograms in Appendix Figure A.10, of beliefs and actual rates (from the
AMS/ASSD, binned into the survey intervals), line up well. The average worker's rate is 64.03%
(SE 0.72) in the survey, close to the 65.29% among actual recipieftsMoreover, we found in
unreported results that workers with more children correctly predict higher bene ts. Fifth, we
have found positive albeit noisily estimated e ects of the reforms on Ul take-up (Appendix Table

39The replacement rate can deviate from 55% due to lump sum bene ts for dependents, and the earnings base
for bene ts post-1996 are lagged annual earnings rather than current as in the survey.

26



A.4). Lastly, Jager et al. (2018) document that employed workers separated in response to, and
hence were aware of, Ul PBD extensions in Austria.

Variation in Ul Generosity From an Age-Speci ¢ PBD Reform Appendix J addition-

ally reports the e ects of reforms to the potential bene t duration (PBD) of UIBs (rather than
their level) on incumbents' wages, exploiting a 1989 reform for workers aged 40 and above. We
do not nd wage e ects of this dimension of Ul generosity either, even two years after the reform.
This design complements our previous designs as the treatment assignment was age- rather than
past-income-based, the reform was permanent (rather than potentially eroded by in ation or
subsequent bene t shifts), and perhaps more salient and simple (age-based). The age dimension
divides workers who are almost certainly in the same market and close production substitutes.

5.2 Outside Options and the Nonemployment Value d =dN

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

External Job O ers and Job Mobility We sort workers by several measures of recent
nonemployment, including months since Ul receipt and months since last nonemployment spell.
These measures proxy for the likelihood of not yet having received potential outside o ers.
Outside job o ers 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 et al., 2006). At the one-year horizon, we do not nd that recently nonemployed workers
exhibit larger wage-bene t sensitivities (Table 5). We nd some, but statistically insigni cant
and quantitatively small, evidence for this prediction at the two-year horizon.

Group-Level Bargaining Rather than atomistic bargaining between one individual worker
and one rm, 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 rms are constrained to o er a single wage. First, we construct
the average of the worker-level reform-induced bene t variation at the establishment level, as
rms play an important role in Austrian wage setting (e.g., through plant-level works councils
in Austria, see Section 3). Second, we do likewise at thedustry-by-occupationlevel, at
which collective bargaining agreements between employer associations and unions are typically
concluded in Austria, typically distinguishing white and blue collar workers (e.g., white-collar
workers in the insurance industry). Most CBAs cover all of Austria; some are state-specic
(see Knell and Stiglbauer, 2012). Our industry proxy is 3-digit NACE. We plot histograms
of benet variation averaged at the group level in Appendix Figure A.11. We then adapt
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our worker-level regression speci catiorfl9) with the group-level treatment. We include the
main controls from speci cation (19) and additionally include two sets of group-level control
variables: reform-speci ¢ percentile xed e ects for (i) the average treatment at the group level
in a given year and (ii) the reform-sample speci c share of workers in the group cell with a
positive treatment.*° We also report rm-level speci cations with industry-by-occupation-by-year

e ects, and industry-by-year (3-digit, our CBA proxy) and occupation-by-year e ects in the
industry-by-occupation-level speci cations.

Table 6 reports small rm-level point estimates ranging from 0.013 to 0.036 (0.024 to 0.035) at
the one-year (two-year) horizon. The con dence intervals include the worker-level point estimates
and zero. Table 6 also reveals pre-trend violations for the speci cation without industry-by-
occupation-by-year e ects. This suggests that rms with di erent shares of reform-a ected
workers were on di erent trends, perhaps because of industry-level shifts that were correlated
with treatment intensity. When we include industry-by-occupation e ects (speci cations 3
and 4), comparing workers in the same industry and occupation but working at rms with
di erent bene t shifts, we nd that pre-trends are at and point estimates for the pass-through
remain between 0.033 and 0.036 with con dence intervals ruling out e ects larger than 0.11.
Quantitatively, the evidence is hard to square with a rm-level variant of the Nash benchmark.

Table 7 reports results for the industry-by-occupation level. Point estimates are less stable
across speci cations and have substantially wider con dence intervals. In speci cations with
the most ne-grained controls, i.e. industry-by-year and occupation-by-year e ects in columns
(5) and (6), we nd negative point estimates between -0.03 and -0.05 (-0.06 and -0.14) at the
one-year (two-year) horizon, with con dence intervals including higher pass-through above 0.1.
Speci cations with fewer controls suggest larger e ects, yet violate our identi cation assumption
due to statistically signi cant placebo estimates in the pre-period, thus suggesting that the
inclusion of control variables is important to account for, e.g., occupation-by-year-speci ¢ shocks.
An additional caveat is that administrative industry proxies may only imperfectly overlap with
actual CBA units and miss all regional di erentiations**

40 Formally, letting g(i;t 1) denote WorkeriF‘)st 1 rm or industry-by-occupation group, average treatment in

worker i's group g is 9 = — " db’W‘H(i‘”'l‘) where Ngix 1) denotes the worker count

w N g i j2g(it

gt 1) g(it 1)
in group g in period t 1, db,: again denotes workerj's reform-induced benet change. Before averaging
within group-by-year cells, we winsorizedb=w at the 1st and 99th percentiles. We then estimate: Wiy

Wirt 1
P

o lg=n & st 1) + ezl Loe  Lli=r+e & gt D et oot o Wi 1
Xf;’r;t 1 rt 1+ irt . The main control variables are percentile xed e ects .p, ,, calendar year e ects, ¢ 1,
year-speci ¢ parametric earnings controls, as well as a control for being eligible for extended bene ts under the
REBP. In the rm- (industry-) level speci cations, these xed e ects are at the percentile (ventile, given the
small group count) level.

41 The typical Austrian CBA mandates a wage oor (\ Kollektivvertragslohn"), plus a percent raise for any job
with above- oor prevailing wages (\IstBhne"). In additional case studies of digitized CBAs (from the KVSystem -
Kollektivvertage Online data from the Trade Union Federation, with best coverage around the 2001 reform), wage

oors did not appear to di erentially shift for treated vs. untreated wage groups (instead continued to prescribe
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Lastly, in Table 5, we also include an heterogeneity analysis for worker-level wage e ects by
the rm's share of employees recently nonemployed, whose reservation wages may shift most
with Ul, and do not nd larger wage responses in those rms.

5.3 Wages and Outside Options dw=d

A nal reason why wages are insensitive to Ul bene ts may be that while Ul bene ts shift the
nonemployment value, real-world wage setting is insensitive to outside options more generally.

Worker Bargaining Power Workers with lower bargaining power should exhibit larger
sensitivity to outside options. We start by splitting workers byage as well as occupation class
(blue vs. white collaj. The results show no clear e ect heterogeneity. Since female workers'
wages appear less sensitive to productivity shifts (Black and Strahan, 2001; Card et al., 2016),
perhaps due to lower bargaining power, we then consideex nding somewhat larger e ects
among women at the one-year horizon (although the pattern reverses at the two-year horizon).

Firm Wage Premia We calculate rm xed e ects following the AKM methodology in
(Abowd et al., 1999) and estimate the wage-bene t sensitivity in rms with high or low rm

e ects. In both groups, estimates are close to zero at the one-year horizon. At the two-year
horizon, the sensitivity is around 0.1 in low-AKM rms, which is consistent with the idea that
worker-sided renegotiation is more likely in rms with low wages (as in MacLeod and Malcomson,
1993). Yet, the estimated sensitivity remains below the calibrated benchmark.

Wage Adjustment Frictions and Infrequent Renegotiation Perhaps wage stickiness or
downward wage rigidity in continuing jobs masks wage pass-through in the short run. Alterna-
tively, rebargaining 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 ( rm's) reservation wage (as in e.g., MacLeod and
Malcomson, 1993). Several pieces of evidence speak against this explanation. First, we found no
wage e ects even after two years, when stickiness should bind for a smaller fraction of jébs.
Second, most of our reforms should inducgoward wage pressure, making downward wage
rigidity less binding. Third, our visual inspection did not suggest wage e ects even for larger
treatment, where menu costs could be overcome. Fourth, we have not found positive wage e ects
in settings less constrained by wage rigidity, e.g., in new jobs or in growing industries. Fifth, we
also have not found wage increases in job types perhaps re ecting lower worker surplus.

homogeneous wage increases). An attempt to systematically study CBA wage oors and wage growth (building
on the Statistics Austria-based \CBA wage oor index" ( Tari ohnindex ) in Knell and Stiglbauer (2012)), was
not feasible due to a small number of observations.

42More than half of wage contracts appear to reset each year (Barattieri et al., 2014; Sigurdsson and Sigurdard-
ottir, 2016), and incumbents' wages are still half as sensitive to aggregate shocks as new hires' wages (Pissarides,
2009). Dickens et al. (2007) nd lower downward wage rigidity in Austria than in Germany or the U.S.
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Moreover, we nd a zero e ect in subsamples of rms with exible wage policies. We
stratify rms by the standard deviation of within- rm wage growth, perhaps indicating wage
di erentiation facilitating wage pass-through. We also consider a proxy for a rm's distance from
the CBA-level wage oor, approximated as the rm-level standard deviation of the residuals
from a regression of log wages on industry-occupation-tenure-experience-year xed e ects.

The Prevalence of Wage Bargaining Perhaps wage bargaining 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 presence of bilateral bargaining suggests that both workers and employers
report the presence of bargaining in a substantial part of the labor market (Hall and Krueger,
2012; Brenzel et al., 2014). Here, we do not nd wage e ects in subsamples that carry the
correlates of prevalence of wage bargaining according to those surveys, such as tighter labor
markets (lower unemployment), workers with higher education (our proxy: white rather than
blue collar), in smaller rms, or among men. This suggests that even in pockets of the labor
market where we expect bargaining to occur, nonemployment value shifts do not entail wage
e ects.

6 Conclusion

We have studied the e ects of changes in the value of nonemployment on wages brought about
by reforms to unemployment insurance (Ul) bene t levels in Austria, a setting where Ul enters
the nonemployment scenario for most workers. Wages appeared fully insulated from these
Ul-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 Ul-like policies that boost
workers' nonemployment value, at least in the short run and if group-speci c.

This empirical wage insensitivity is inconsistent with the large theoretical sensitivity of the
commonly used Nash bargaining model speci ed with nonemployment as workers' outside option.
To reconcile our ndings with that model, workers would need to hold nearly full bargaining
power. Yet, this unitary bargaining power is in turn rejected by the large body of rent sharing
estimates implying low worker bargaining power of around 0.1.

Our ndings instead support wage setting protocols that insulate wages from nonemployment
values. The kind of wage insensitivity we document also helps models of the aggregate labor
market generate realistic labor demand uctuations. Our ndings also raise the possibility that
the empirical comovement 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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Table 1: Predicted Fraction of Post-Separation Time on Ul () and Wage-Bene t Sensitivity (dw=dl)

Time Restriction: Ret'nt or Disability Retirement No Restriction

Reemployment Restriction 4-Year None 4-Year None 4-Year None

(1) (2) B @& 6 6

Panel A: Fraction of Post-Separation Time ( ) (Predicted Values)

UI-A ected Nonemployment - AV 0.104 0.105 0.096 0.095 0.094 0.092
Unemployment Insurance - %V 0.083 0.083 0.076 0.074 0.073 0.070
Unemployment Assistance - 4'UA 0.021 0.022 0.020 0.022 0.020 0.022

Employment - & 0.684 0.588 0.648 0.564 0.633 0.555

Other Nonemployment - © 0.212 0.307 0.255 0.341 0.274 0.353

Panel B: Predicted Wage Benet Sensitivity ( dw=dl)
Baseline: Two-State dw/db Prediction

E[dw=di§")] 0.462 0.462 0.442 0.437 0.434 0.426

dw=dRE["]) 0.484 0.486 0.464 0.461 0.458 0.453
Robustness: Three-Statdw=dbPrediction

E[dw=di§"})] 0.251 0.217 0.224 0.195 0.217 0.190

dw=drE["]) 0.244 0.201 0.208 0.174 0.196 0.165

Note: The rst ve rows present estimates of the predicted amount of time a worker would spend on unemployment
insurance ~V:V! | on unemployment assistance*V:YA | which we also pool into a singleUl-a ected state "~V (the sum

of AUVl and AV:UA “where unemployment assistance is included because it is indexed nearly one-for-one with Ul,
and we refer to \UI" in the text as encompassing both), employed”E, and in other nonemployment ~°. The
values for our preferred speci cation, 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. For these actual separators, we calculate
post-separation 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 (de ned as
entering retirement or disability and without any subsequent employment or UI/UA spells). Using the separators
sample, we estimate a regression model predicting the time spent in each state based on individuals' pre-separation
characteristics comprising of industry by white/blue collar xed e ects, tenure, experience, age, region, year and
previous Ul history. We then use this model to predict the specic s for the entire regression sample (including
non-separators). The reported estimates are the average predictions across the entire regression sample. Téhe=db
predictions plug in the predicted values into the two- and three-state model wage-bene t sensitivity expressions
(see Section 2.1 and Appendix Section D respectively). Th&[dw=dl{*})] estimates report the average sensitivity
rst plugging in the individual-level A sensitivities into the wage-bene t expressions and then taking the average
across individuals (thus respecting Jensen's Inequality). Thedw=di{E[A]) estimates plug in the average”\ values
from rows (1) to (6) into the wage-bene t 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 re-employment (at any job) sometime in the next four years (for at least one day). Appendix Table
A.5 reports the realized values for the separator samples and the analysis sample unconditionally on a separation.
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Table 2: Summary Statistics

1976 Reform 1985 Reform 1989 Reform 2001 Reform Pooled Reform
Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment
Proportion Women .891 .896 511 23 .64 .876 466 .82 .54 .62
(0.312) (0.305) (0.500) (0.421) (0.480) (0.329) (0.499) (0.384) (0.498)  (0.486)
Age 40.3 40.6 38.9 39.6 38.5 39.7 38.7 39.6 38.8 39.7
(8.282) (8.208) (8.406)  (7.996) (8.358) (7.932) (8.021) (7.651) (8.240)  (7.879)
White Collar .382 .289 .384 546 .386 412 464 521 42 49
(0.486) (0.453) (0.486) (0.498) (0.487) (0.492) (0.499) (0.500) (0.493) (0.500)
Experience in last 25 Years 10.3 9.8 15.9 18.4 15.1 13.3 15.5 13.4 15.2 15
(6.375) (6.055) (5.968) (6.118) (5.821) (5.798) (6.258)  (5.994) (6.230) (6.616)
Tenure 2.83 2.83 7.22 8.67 7.34 6.32 7.74 6.26 7.2 6.9
(1.122) (1.113) (4.115) (4.213) (5.069) (4.729) (6.546) (5.602) (5.476)  (4.998)
Avg. Monthly Earnings 4269 2655 13455 20696 13900 8529 24268 15683 17456 15253

(347.579) (688.626) (1237.210)(2103.023) (1144.354) (2120.226) (2074.368) (3059.542) (6409.774) (6060.462)
Observations in Base Year 59222 61149 268708 338999 188362 180839 370786 328345 887078 909332

Note: This table includes summary statistics for the control and treatment regions for the four reforms that make up the pooled sample on which we
run our analysis: 1976, 1985, 1989, and 2001. Standard deviations are reported in parentheses beneath the means. All values are calculated from in-
dividuals employed all 12 months in the base year for the reform, which is de ned as the year prior to the reform, e.g., 1975 for the 1976 reform. The
pooled sample appends the four reform samples together. The actual number of observations in the base year will be slightly larger than the sum of the
treatment and control groups for the 1985 reform sample and thus the pooled sample because the control region is shifted slightly down the income ta-
ble to account for repeated treatment in a small section of the income distribution during the placebo period for that reform. Importantly, this table is

not a balance check between \treatment" and \control" regions, which naturally must di er in a given cross section. Instead, our di erence-in-di erences
design (with varying treatment intensity within the treatment group) relies on a conditional parallel trends assumption which we discuss in Section 4.3.



Table 3: Estimated Wage E ects: Di erence-in-Di erences Regression Design

Panel A: 1-Year Earnings E ects

(1) (2) ) (4) (5) (6)
Placebo: 3 Yr Lag 0.016 -0.002 0.016 0.014 0.022 0.028
(.017) (.016) (.018) (.016) (.013) (.014)
Placebo: 2 Yr Lag -0.001 -0.014 -0.007 -0.009 0.018 0.014
(.014) (.015) (.015) (.015) (.014) (.014)
Treatment Year -0.004 -0.001 -0.019 -0.014 0.002 -0.0004
(.016) (.017) (.015) (.016) (.013) (.013)
Pre-p F-test p-val 0.532 0.581 0.413 0.381 0.245 0.119
R? .048 .067 .076 .094 .257 .281
N (1000s) 7139 7139 7138 7138 6299 6298
Mincerian Ctrls X X X
4-Digit Ind.-Occ. FEs X X X
Firm-Year FEs X X

Panel B: 2-Year Earnings E ects

1) (2) 3) (4) (%) (6)
Placebo: 3 Yr Lag -0.007 -0.025 -0.001 -0.001 -0.003 0.007
(.021) (.021) (.025) (.024) (.022) (.022)
Treatment Year -0.007 0.007 -0.027 -0.022 -0.022 -0.027
(.031) (.031) (.032) (.03) (.026) (.026)
Pre-p F-test p-val 0.752 0.241 0.966 0.962 0.878 0.742
R? .103 125 14 .16 .305 332
N (1000s) 5039 5039 5038 5038 4434 4433
Mincerian Ctrls X X X
4-Digit Ind.-Occ. FEs X X X
Firm-Year FEs X X

Note: These results pool four reforms to the replacement rate schedule in Austria, and are based on speci cation
(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 coe cients of interest are jointly all equal to 0 in the pre-period.
The Mincerian controls include time-varying polynomials of experience, tenure, and age; time-varying gender
indicators, and a control for being REBP eligible. The industry-occupation controls are time-varying xed e ects
for each four-digit industry interacted with an indicator for a blue vs. white-collar occupation. All speci cations
also include reform-speci ¢ earnings percentile xed e ects, year xed e ects, and year-speci ¢ log earnings
controls.

41



Table 4: Wage E ects by Individual Labor Market Status Transition Types

Panel A: E ects by Transition Type
Full Sample  Job Stayers Recalled Workers Job Movers

Time Horizon 1-Year 2-Year 1l-Year 2-Year 1l-Year 2-Year 1-Year 2-Year
Est. Wage E ect -0.014 -0.022 -0.026 -0.027 0.061 0.007 0.054 -0.035

(0.016) (0.030) (0.013) (0.021) (0.1239) (0.137) (0.096) (0.090)
Base-Year Transition Rate 0.828 0.705 0.040 0.057 0.069 0.110
Mincer + Ind.-Occ. FEs X X X X X X X X

Panel B: Employment-Unemployment-Employment Movers

1-Year Earnings E ects 2-Year Earnings E ects
@ @@ 6 & 06 (6) (1 (8)
Est. Wage E ect -0.372 -0.215 -0.337 -0.249 -0.126 -0.104 -0.064 -0.115

(0.146) (0.140) (0.161) (0.228) (0.147) (0.154) (0.194) (0.237)

Base-Year Transition Rate 0.022 0.022 0.022 0.022 0.035 0.035 0.035 0.035

Transition-Speci ¢ Controls X X X X
Mincer + Ind.-Occ. FEs X X X X X X X X
Firm FEs X X X X

Panel C: Direct Job-to-Job Movers
1-Year Earnings E ects 2-Year Earnings E ects

@ @ 6 @ 06 (6) () (8)

Est. Wage E ect 0.267 0.187 0271 0.002 0.108 0.009 0.021 -0.134
(0.102) (0.097) (0.099) (0.103) (0.106) (0.113) (0.107) (0.147)

Base-Year Transition Rate 0.047 0.047 0.047 0.047 0.075 0.075 0.075 0.075

Transition-Speci ¢ Controls X X X X
Mincer + Ind.-Occ. FEs X X X X X X X X
Firm FEs X X X X

Note: The results show ¢ coe cients from estimating Equation (19) but interacting an indicator for each
transition type with the o and . coe cients. We also vary the parametric earnings controls by transition type.
The speci cations indicating Transition-Speci ¢ Controls interact all controls with the transition types. The
estimates are from speci cation (4) in Table 3. Stayers refers to incumbent workers who remain employed at the
same rm the entire next year or for two years in the speci cations with a two-year outcome. Recalled refers to
individuals who leave their current employer for another employer or nonemployment and then return to their
original employer within the next year or two (depending on the speci cation horizon). Job Moversrefers to
individuals who move to another employer in the following year or two years, with or without and intermediate
unemployment spell. EUE Movers refers to the subset of job movers who receive unemployment insurance before
moving to their next employer. JtoJ Movers refers to the subset of job movers who have no intervening months
of nonemployment before starting work at another employer.
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Table 5: Heterogeneity of Nonemployment E ects on Wages: One- and Two-Year E ects

1-Year E ects 2-Year E ects

15t Quintile 5" Quintile 15t Quintile 5" Quintile
Unemployment Risk
Predicted Months UE -0.061 (0.026) -0.001 (0.031) -0.062 (0.053) 0.050 (0.046)
Predicted Separation Rate -0.024 (0.026) -0.009 (0.032) -0.045 (0.047) 0.070  (0.043)
Local Unemployment Rate 0.014 (0.025) 0.000 (0.028) 0.006 (0.037) -0.023  (0.043)
Months since Ul Receipt -0.036 (0.040) -0.034 (0.053) 0.088 (0.053) -0.195 (0.095)
Months since Non-Emp. -0.064 (0.051) -0.026 (0.047) 0.041 (0.053) -0.054 (0.073)
Firm Characteristics
Industry Growth Rate -0.018 (0.038) -0.026 (0.028) -0.025 (0.035) -0.053 (0.039)
Wage Premium (AKM FE) -0.014 (0.032) -0.029 (0.035) 0.091 (0.043) 0.013 (0.037)
SD of Earnings Growth -0.004 (0.020) -0.027 (0.042) 0.059 (0.026) -0.009 (0.048)
Wage Distance from CBA Floor  -0.007 (0.026) -0.032 (0.034) -0.012 (0.033) -0.023 (0.053)
Share Non-Emp Last 2 Yrs -0.015 (0.030) 0.012 (0.033) 0.055 (0.029) -0.035 (0.038)
Worker Characteristics
Tenure 0.013 (0.036) -0.033 (0.023) 0.078 (0.054) 0.007 (0.031)
Age 0.006 (0.030) -0.045 (0.022) -0.068 (0.055) -0.065 (0.037)
Male/Female -0.031 (0.026) 0.007 (0.018) 0.037 (0.034) -0.055 (0.044)
Blue/White Collar -0.020 (0.020) -0.008 (0.025) -0.014 (0.030) -0.030 (0.054)

Note: The table shows g coe cients from estimating Equation (19) but interacting an indicator for each di erent
heterogeneity group category with the o and ¢ coe cients in Equation (19). Standard errors are reported
in parentheses. We also vary the parametric earnings controls by heterogeneity type, allowing for di erential
earnings growth patterns by heterogeneity type. The estimates are from speci cation (4) in Table 3 that include
Mincerian and industry/occupation controls but not the rm-by-year xed e ects. See Section 5 and Appendix 1.2
for more details about the construction of each heterogeneity group. For the cuts by months since most recent Ul
receipt/nonemployment, to pick up workers recently hired, we relax the sample restriction requiring 12 months of
employment in the base year.
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Table 6: Wage E ects: Di erence-in-Di erences Regression withrirm-Level Variation

1-Year Earnings E ects 2-Year Earnings E ects
) 2 3 “4) ®) (6) () @

Placebo: 3 Yr Lag -0.090 -0.081 -0.021 -0.004 -0.094 -0.079 -0.005 0.022

(.026) (.025) (.027) (.027) (.033) (.033) (.037) (.036)
Placebo: 2 Yr Lag -0.056 -0.059 -0.010 -0.008

(.023) (.023) (.026) (.026)
Treatment Year 0.016 0.013 0.034 0.036 0.030 0.024 0.035 0.033

(.027) (.027) (.027) (.027) (.043) (.043) (.042) (.042)
Pre-p F-test p-val 0.002 0.004 0.734 0.953 0.005 0.016 0.888 0.548
R? .055 .074 .079 .097 111 133 142 .163
N (1000s) 7139 7139 7138 7138 5038 5038 5038 5038
Mincerian Citrls X X X X
4-Digit Ind.-Occ. FEs X X X X

Note: These results pool four reforms to the replacement rate schedule in Austria, and are based on speci cation
(19) with the variation in bene ts aggregated at the rm-level, detailed in Footnote 40. See Section 5.2 for more
details about the construction of the rm-level instrument, and Footnote 40 for the regression speci cation.
Standard errors are in parentheses and two-way clustered at the rm and individual level. The null hypothesis of
the F-test is that the coe cients of interest are all jointly equal to O in the pre-period. The Mincerian controls
include time-varying polynomials of experience, tenure, and age; time-varying gender indicators, and a control
for being REBP eligible. The industry-occupation controls are time-varying xed e ects for each four-digit
industry interacted with an indicator for a blue vs. white-collar occupation. All speci cations also include the
baseline controls in Table 3, reform-speci ¢ rm-treatment intensity percentile xed e ects and rm share treated
percentile xed e ects.
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Table 7: Wage E ects: Di erence-in-Di erences Regression withndustry-Occupation Level
Variation

Earnings E ects

(1) (2) ®) (4) (5) (6)

Panel A: 1-Year Horizon

Placebo: 3 Yr Lag 0.139 0.100 0.530 -0.005 0.053 0.015
(0.094) (0.094) (0.064) (0.105) (0.098) (0.099)

Placebo: 2 Yr Lag 0.059 0.037 0.307 -0.043 0.009 -0.015
(0.068) (0.068) (0.045) (0.073) (0.072) (0.072)

Treatment Year 0.304 0.326 0.219 0.273 -0.052 -0.029
(0.073) (0.075) (0.083) (0.085) (0.086) (0.084)

Pre-p F-test p-val 0.313 0.528 0.000 0.724 0.846 0.920

R? 0.070 0.087 0.081 0.072 0.082 0.098

N (1000s) 7138 7138 7138 7138 7138 7138

Panel B: 2-Year Horizon

Placebo: 3 Yr Lag 0.054 0.006 0.452 -0.100 -0.025 -0.048
(0.074) (0.073) (0.073) (0.074) (0.110) (0.104)
Placebo: 2 Yr Lag

Treatment Year 0.160 0.225 0.007 0.187 -0.140 -0.059
(0.096) (0.090) (0.097) (0.092) (0.128) (0.121)
Pre-p F-test p-val 0.463 0.931 0.000 0.178 0.819 0.640
R? 0.133 0.156 0.145 0.137 0.146 0.168
N (1000s) 5041 5041 5041 5041 5041 5041
Mincerian Ctrls X X
3-Digit Ind. FEs X X X
Occ. FEs X X X

Note: These results pool four reforms to the replacement rate schedule in Austria, and are based on speci cation
(19) with the variation in bene ts aggregated at the industry-occupation level. See Section 5.2 for more details
about the construction of the industry-occupation-level instrument, and Footnote 40 for the regression speci cation.
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 coe cients of interest are all jointly equal to O in the pre-period.
The Mincerian controls include time-varying polynomials of experience, tenure, and age; time-varying gender
indicators, and a control for being REBP eligible. The industry controls are time-varying xed e ects for each
three-digit industry, and the occupation controls are time-varying indicators for a blue vs. white-collar occupation.
All speci cations also include the baseline controls in Table 3, reform-speci ¢ industry-treatment intensity ventile
xed e ects and industry share treated ventile xed e ects.
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Figure 1. Nash Bargaining: Relationship between Wage-Bene t Sensitivit% and Bargaining Power and Time in Nonemployment

(@ 9 and , by (b) & and , by

Note: The gure plots the relationship between wage-bene t sensitivity ‘(’T‘N, and worker bargaining power , and time in nonemployment , as predicted
by Equation (6). We vary , the post-separation time spent in nonemployment, ( 2 f 3%;5%; 10% 20%; 100%g), and worker bargaining power

( 2f0:020:1;0:2;0:59). Our calibration ( =0:1and = 0:1) predicts a sensitivity of 0.48, depicted in the thin line departing from = 0:1, crossing the
solid line ( = 10%) and ending at the 0.48 sensitivity (left panel), and depicted in the thin line departing from = 0:1, crossing the solid line ( =0:1) in
the right panel.
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Figure 2: Overview of Estimates and Calibrations of Worker Bargaining Power

Note: The gure shows an overview of calibrations as well as implied estimates of worker bargaining power. For the calibrations, we plot the values used in
the respective papers. For the estimates, we build on the meta-study in Card et al. (2018) and use level-on-level speci cations from the papers included in
the overview if those are reported. In addition, we report recent estimates from Kline et al. (2019) (Table 8, Panel A, column 12, avg. non-inventor stayer
earnings), Garin and Silerio (2018), an estimate from Card et al. (2018) relating value-added and AKM rm e ects (Table 4, Panel A, row 3), and our own
estimate for Austria. For the study of rent-sharing in Austria, we use rm panel data from Bureau van Dijk from 2004 to 2016 and regress wage costs per
employee on value-added per employee, controlling for rm and industry-by-year e ects in a level-on-level speci cation. Some of the estimates surveyed in
Card et al. (2018) are cast as elasticities and are thus upper bounds for the implied worker bargaining power when rent-sharing elasticities are calculated (see
Appendix Section F). Among the worker-level speci cations, we calculate an inverse variance weighted mean of the estimates among those studies that either
report level-on-level speci cations or rent-sharing elasticities (we omit studies with pro t-sharing elasticities since these do not provide bounds for bargaining
power). For our study, we plot the implied worker bargaining power under the assumption that nonemployment is the outside option based on the results in
Table 3. Speci cally, we plot the implied based on the estimates in columns (2) and (6) of both panels in Table 3 and report = 1 if the point estimate
would imply even higher values.



Figure 3: Unemployment Bene t Schedules and Reforms

(a) 1976 Reform (b) 1985 Reform

(c) 1989 Reform (d) 2001 Reform

(e) Reform Bene t Changes by Earnings Percentiles

Note: Figures (a)-(d) plot the unemployment bene t schedule before and after each of the four reforms we analyze.
The x-axis shows the income relevant for calculating bene ts while the y-axis plots the bene ts, calculated as the
unemployment bene ts divided by income. The T and Clabels delineate the treatment and control earnings ranges
included in the analysis. See footnote 23 and Appendix Section 4.1 for more details about how the treatment and
control regions for each reform were selected. The nominal earnings ranges for the treatment (T) and control (C)
regions for the four reforms are 1976: T: 2080 to 4100 ATS, C: 4100 to 5300 ATS; 1985: T: 18850 to 26900 ATS,
C: 12000 to 16700 ATS; 1989: T: 5300 to 12600 ATS, C: 12600 to 16600 ATS; and 2001: T: 9950 to 20500 ATS,
C: 20500 to 27800 ATS. Figure (e) plots the reform induced bene t change for each reform in earnings percentile
space.
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Figure 4: Nonparametric Bene t Changes and Wage E ects

(a) 2001 Reform (b) 1989 Reform

(c) 1985 Reform (d) 1976 Reform

0S

Note: The gure plots reform-induced replacement rate changes and wage e ects for all four reform. Observations are binned by their base year (year before the reform
was enacted) earnings percentile on the x-axis. The dashed orange line indicates the wage growth that the reform would induce in the calibrated bargaining model
with a wage-bene t sensitivity of 0.48. The red circles indicate the wage e ects that the reform induced at the one- and two-year horizon. Section 4.2 provides more

information.



Figure 5: Scatter Plots of Wage Growth and Unemployment Bene t Changes

(a) One-Year Horizon

(b) Two-Year Horizon

Note: The gures 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 4(a) through 4(d). Each dot corresponds to a percentile
observation from one of the 4(a) through 4(d). The upper panel shows wage e ects after one year and the lower
panel e ects after two years. The orange cross marks indicate the predicted wage growth that the reforms would
have induced in the calibrated bargaining model with a wage-bene t sensitivity of 0.48. The remaining symbols
indicate actual data points for wage growth and bene t changes. The estimated wage sensitivitie$ are calculated
as the slope of wage growth with respect to changes in the bene t level.
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Figure 6: Pooled Earnings and Bene t Change Bin Scatter Plots - Treatment Year

(a) Year Fixed E ects (b) Adding Earnings Percentile Fixed E ects

(c) Adding Year-Speci ¢ Log Earnings Controls

Note: The three panels show the best-t lines and binned scatter plots from estimating Equation 19 with a
limited set of controls for the pooled sample of all four reforms. The best- t line slope and standard errors are
the coe cient and standard error on ¢ in Equation 19. The binned scatter plot is estimated on earnings changes
and reform induced bene t changes both residualized by the other included controls. Panel (a) only includes
year xed e ects as controls. Panel (b) adds earnings percentile xed e ects. Panel (c) adds year-speci c log
earnings controls. The yellow predicted line plot the predicted earnings change for each bene t change based on
the calibrated Nash bargining model.
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Figure 7: Heterogeneity of Wage-Bene t Sensitivity by Predicted Post-Separation Time on Ul:
Model Prediction vs. Empirical Estimates

Note: The graph presents wage-bene t sensitivities for workers sorted by their predicted fraction of time on
Ul conditional on a separation, i.e. the /\ statistic described in Section 2.1.2, further detailed Appendix C,
and summarized in Table 1. Speci cally, the analysis sorts the regression sample (of each reform year) into 14
guantiles: 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 then further splits up the resulting very top/bottom ventiles
into two. The x-axis denotes the quantile-speci c mean’y values. The graph then reports two wage-bene t
sensitivities. First, the yellow line (squares) plots the series of model-predicted wage-bene t sensitivity following
Equation (6) and based on a Nash bargaining model with worker bargaining power = 0:1, inputting each
group's mean”y. The blue line (hollow circles) presents the group-speci ¢ empirical heterogeneous treatment
e ects, estimated in a version of our main regression mode{19) but interacting the treatment (reform-induced
bene t changes) with a series of indicators for a worker's quantile membership regarding her value.
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Online Appendix of:
Wages and the Value of Nonemployment

Simon Jger, Benjamin Schoefer, Samuel Young and Josef
Zweimsller

A Additional Tables

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

Prop. of NE Spells  No. Spells

All Spells 0.491 2984601
2 Years or Shorter 0.508 2640962
2 Days or Longer 0.532 2754233
14 Days or Longer 0.633 2240664
28 Days or Longer 0.662 2012286
Between 28 Days and 2 Years 0.724 1668647
Men 0.491 1523085
Women 0.491 1461516
Blue Collar 0.518 1538079
White Collar 0.551 1011599
Excluding Ages 50-54 0.488 2814545
Employed At Least 2 Years 0.502 2011459
Spells between 28 Days and 2 Years
Male 0.756 825336
Male Under 50 0.755 772648
Female 0.692 843311
Female Under 50 0.692 793565
Blue Collar 0.788 832004
White Collar 0.761 614514
Excluding Ages 50-54 0.723 1566213
Employed At Least 2 Years 0.732 1143459

Note: This table plots the share of workers who take up unemployment insurance after the end of an employment
spell. The sample is restricted to prime-age workers (25-54) whose employment spell prior to nonemployment
lasted at least one year and who were not recalled by their previous employer. We also drop workers who
immediately transition from employment into other types of spells, e.g., maternity leave or disability. The sample
period ranges from 1972 to 2000. To illustrate, the table indicates that 63.8% of nonemployment spells of 14
days or longer led to take-up of unemployment insurance.
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Table A.2: Validation Exercise: Di erence-in-Di erences Regression Design

1-Year Implied Bene t Change

2-Year Implied Bene t Change

(1) (2) (3) (1) (2) (3)

Placebo: 3 Yr Lag 0.152 0.148 0.153 -0.005 -0.009 -0.022

(.029) (.028) (.028) (.025) (.024) (.026)
Placebo: 2 Yr Lag 0.097 0.095 0.105

(.01) (.01) (.009)
Treatment Year 0.808 0.800 0.807 0.526 0.515 0.529

(.015) (.015) (.013) (.024) (.023) (.021)
Pre-p F-test p-val 0.000 0.000 0.000 0.825 0.702 0.399
R? 0.798 0.807 0.853 0.629 0.654 0.773
N (1000s) 7202 7198 6354 5179 5176 4563
Mincerian Ctrls X X X X
4-Digit Ind.-Occ. FEs X X X X
Firm-Year FEs X X

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

b(wi) B oa(wy) _ X

Wirt 1

dh;r;t (Wi;r;t )
Wi;r;t 1

\% \YARR
1t + int -

\ \%
)+ nP ¢ 1+ rt

::'/(1((= r=e) 1t t},/t In Wirt 1t Xi(;)r;t
e= L

(A1)
The dependent variable is the normalized change in bene ts calculated based on realized earnings while the
regressors are the predicted shifts in bene ts based on lagged earnings. For the 2001 reform, the relevant realized
earnings concept in fact corresponds to lagged earnings. We normalize’; (and V) to zero in the speci cation
with the one-year (two-year) implied bene t change as outcome variable. Standard errors based on two-way
clustering at the individual and earnings percentile level are in parentheses. The null hypothesis of the F-test is
that the coe cients of interest are all equal to 0 in the pre-period. The Mincerian controls include time-varying
polynomials of experience, tenure, and age; time-varying gender indicators, and a control for being REBP eligible.
The industry-occupation controls are time-varying xed e ects for each four-digit industry interacted with an

indicator for a blue vs. white-collar occupation.
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