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Abstract

Does Unemployment Insurance affect how employed workers search for new jobs? We provide
novel evidence by combining administrative data on the universe of Norwegian workers
and firms with a regression kink design. A marginal increase in benefits lowers job-to-job
transitions, increases unemployment incidence, and lowers future earnings. These effects
are stronger for workers with higher predicted unemployment risk and align with job search
models where workers systematically move towards safer jobs. In an equilibrium job search
model calibrated to match these empirical effects, employed workers’ responses account for
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1 Introduction

Unemployment insurance (UI) is a cornerstone of modern labor market policy. However, designing
a UI schedule that optimally balances the value of insurance against moral hazard costs remains
a central challenge for economists and policymakers. While a vast literature examines how Ul
affects unemployed workers’ job search behavior (Marinescu and Skandalis, 2021; Nekoei and
Weber, 2017; Card et al., 2007), a critical question has largely been ignored: How does Ul influence

employed workers’ efforts to avoid unemployment in the first place?

Nearly half of all worker reallocation is due to employed workers moving directly between jobs.'
When job loss risk varies within (Cederlof et al., 2021) or across jobs (Jarosch, 2023), the level
of Ul affects employed workers’ incentives to find new and safer jobs. While the responses to
these incentives matter for the reallocation effects (Giupponi et al., 2022) and optimal design of Ul
(Baily, 1978; Chetty, 2006), they have received little attention. In this paper, we ask the following:
How does UI affect the job mobility and job outcomes of employed workers, and to what extent

do these responses affect overall job reallocation and the optimal level of UI?

To address these questions, we make three main contributions. First, we demonstrate theoretically
that different classes of search models predict that the level and design of UI benefits affect
employed workers’ job mobility and unemployment incidence when workers are subject to
unemployment risk. Second, we empirically test the predictions by combining comprehensive
administrative data from Norway with a regression kink design (RKD; Card et al., 2015). The
design allows us to provide credible estimates of UI's effects on employed workers’ job transitions
and job outcomes. Finally, we calibrate an equilibrium model to match our estimated responses.
The calibrated model allows us to quantify how employed workers’ responses influence overall job

reallocation and optimal Ul benefit levels.

Empirically, we find that a marginal increase in benefits lowers job-to-job transitions, increases
unemployment incidence, and lowers future earnings. The effects are strongly increasing in a
worker’s predicted unemployment risk and are consistent with job search models where workers
systematically move toward safer jobs. The calibrated model suggests that failing to account for
these responses strongly underestimates the full impact of UI reform on efficiency and welfare.

Employed workers contribute 45 percent of the net fiscal costs of a marginal benefit expansion,

I'The drivers and implications of these transitions are studied in an extensive literature (see, e.g., Burdett and
Mortensen, 1998; Postel-Vinay and Robin, 2002; Bagger and Lentz, 2019; Faberman et al., 2020; Jarosch, 2023).



and the optimal benefit level is 10 percent lower at the kink when their responses are accounted

for.

We begin in Section 2 by considering how UI impacts employed workers’ optimal behavior in
different job search models.” In anticipation of our empirical analysis, we consider the effects of
a marginal change in benefits on job-to-job transitions and unemployment incidence in a typical
UI schedule featuring a maximum benefit threshold. By considering changes in behavior at the
maximum benefit threshold, we derive solutions for how optimal search behavior responds to
a marginal benefit change, holding the aggregate economy fixed. When workers choose their
search behavior, either by intensity, acceptance or direction, the models typically predict a decline
in job-to-job transitions in response to an increase in UI benefits.® This change in job mobility
affects unemployment incidence when unemployment risk differs across jobs. However, the sign
of the effect depends on the model environment. When workers systematically move toward safer
jobs, as is the case when job moves are precautionary, lower job mobility translates into higher

unemployment incidence.

The predicted responses naturally depend on the level of unemployment risk. Workers who do not
face unemployment risk do not respond to a benefit change as they place no value on Ul benefits.
The responses to benefits increase with unemployment risk as workers place a greater value on UI
benefits, which results in larger distortions of workers’ job search behavior. These results highlight

that workers behave increasingly similarly to the unemployed when the risk of job loss increases.

Motivated by this analysis, we aim to test the model predictions by providing estimates of
how job-to-job and employment-to-unemployment transition probabilities change in response to
higher UI benefits. Importantly, we also consider how these responses vary with a worker’s
unemployment risk. A key challenge is that benefit levels typically are tied to workers’ wages,
making it hard to separate the effect of benefits from the sorting of workers over the wage
distribution. Moreover, measuring the full variation in unemployment risk requires detailed

information on firm characteristics.

We use a regression kink design and Norwegian administrative data on the universe of workers

and firms to address these challenges. We detail the data and context in Section 3. Benefits in

2We entertain models in the McCall (1970) tradition. We also consider models with a simple directed search
structure following that of Nekoei and Weber (2017) and models with idiosyncratic shocks and endogenous separations
in the Mortensen and Pissarides (1994) tradition.

3This is not the case, for example, in an environment in which the distribution of unemployment risk is uncorrelated
with wages as in Pinheiro and Visschers (2015) and Jarosch (2023), where workers move to sufficiently riskier jobs
following job switches.



Norway are proportional to workers’ earnings up to a maximum benefit amount. The maximum
amount creates a sharp kink in the rate at which benefits replace workers’ wages. This sharp kink
allows us to separate the effect of benefits from worker sorting and identify the marginal effects of
higher benefits on job mobility and job outcomes.* We outline the empirical strategy in Section
4. Finally, we use detailed firm-level data to predict firm-related unemployment risk, following
Landais et al. (2021). The data allow us to assess how responses to a marginal benefit change vary

with unemployment risk and test a key prediction of search models.

In Section 5, we document large behavioral responses to higher benefits for the employed. Higher
benefits lead to a significant decline in job-to-job transitions, driven by workers with high predicted
unemployment risk. A 1 percent increase in benefits lowers the annual probability of a job-to-job
transition by approximately 0.1 percentage points overall and approximately 0.4 percentage points
for workers in the upper quintiles of the risk distribution. In contrast, there is no evidence of
an effect on workers with low predicted unemployment risk. Higher benefits also increase the
inflow of workers into unemployment, lower the probability of employment, and reduce future
earnings. Finally, we also use the design to estimate the unemployment duration response among
unemployed workers to benchmark the effects for employed workers. We estimate an elasticity of
unemployment duration to benefits of 1.5, well in line with other estimates in the literature (see,
e.g., Schmieder and Von Wachter, 2016).

In Section 6, we use these estimates to consider how the behavioral responses of the employed
impact job reallocation and optimal benefit levels in a calibrated job search model. The
reduced-form estimates reveal significant responses in search behavior to a change in UI benefits.
However, to quantify the implications of these responses for worker reallocation and optimal
policy, we must account for how changes to the entire UI benefit schedule—not just changes around
the kink—influence workers’ job search. To this end, we build and calibrate an on-the-job search

model to match the reduced-form estimates.

We calibrate an extended version of the McCall (1970) model that includes risk-averse workers
who are allowed to save (Krusell et al., 2010; Lise, 2013) and where vacancies are determined

in equilibrium (Pissarides, 2000).> We estimate the model to be consistent with (1) the marginal

“This strategy is commonly used in papers that estimate the effects of UI on the job search behavior of the
unemployed (see, e.g., Card et al., 2017; Landais, 2015; Kolsrud et al., 2018) It is also applied in other contexts,
such as estimating the labor supply responses to marginal Social Security benefits Liebman et al. (2009)

>The model includes i) endogenous search both on and off the job (Christensen et al., 2005; Bagger and Lentz,
2019; Faberman et al., 2020), ii) “reallocation” shocks resembling formal or informal layoff notices (Bagger and Lentz,
2019; Cederlof et al., 2021), and iii) variation in unemployment risk with wages (Jarosch, 2023).



effects of benefits on job-to-job transitions and employment-to-unemployment transitions at the
kink and (2) job-to-job transitions and employment-to-unemployment transitions for earnings
below the maximum benefit thresholds. Since the derived job-to-job and unemployment duration
responses are analytically related, we leave the duration response (and earnings response) at the
kink untargeted. This strategy allows us to consider whether the job-to-job response that we
estimate empirically is consistent with the unemployment duration responses typically found in
the literature. Despite being overidentified, our model matches both targeted and nontargeted
moments well. Reassuringly, the model produces an unemployment duration response close to its

empirical counterpart.

Since the model quantitatively reproduces several empirical responses simultaneously, we treat it
as a natural laboratory for assessing the efficiency and welfare implications of our results. We find
that financing an increase in benefits is significantly more costly when employed workers adjust
their search behavior. Because of the increased inflow into unemployment, employed workers
account for 45 percent of the net fiscal cost of a marginal benefit expansion. This additional cost
results in higher taxation across the wage distribution. Overall, the increased fiscal cost lowers the

optimal benefit levels by 10 percent when individuals are given equal weight.

Finally, the model suggests that the response of job-to-job transitions to benefit reforms depends
critically on the type of reform and where an individual is in the wage distribution. Our findings
highlight that UI shapes employed workers’ job search behavior and that these responses are
critical for our understanding of optimal benefit levels. Failing to account for these responses

can significantly understate the true costs of UI.
Related literature

This paper contributes to an extensive literature that studies the trade-off between incentives and
insurance in determining the optimal level of Ul. Our main contribution is to show empirically,
theoretically and quantitatively that Ul generosity can have substantial effects on the job search

behavior of employed workers.

Our empirical contribution relates to a large empirical literature that investigates how Ul affects the
search behavior and job outcomes of unemployed workers (see, e.g., Card et al., 2007; Schmieder
et al., 2016; Nekoei and Weber, 2017; Kolsrud et al., 2018; Marinescu and Skandalis, 2021). We
add to this literature by documenting that distortions to search are not limited to unemployed

workers’ behavior but also affect how workers at risk of job loss search on the job. Only a few



empirical studies that we are aware of directly investigate how UI benefits affect employed workers’
search behavior (see, e.g., Burgess and Low, 1998; Light and Omori, 2004; Lalive et al., 2011;
Britto, 2016; Gutierrez, 2016)). We contribute to this literature by providing evidence from a
quasi-experimental research design accounting for how unemployment risk interacts with benefits

and jointly affects mobility and job outcomes.°

The effect that we estimate for the employment-to-unemployment probability is qualitatively
consistent with the evidence in Jager et al. (2023), Hartung et al. (2022) and Jessen et al. (2023).
Jager et al. (2023) find that an Austrian reform that changed potential UI duration from one to four
years triggered an increase in separations (largely into nonemployment) of 11 percentage points
over a five-year horizon. Similarly, Hartung et al. (2022) find that a German reform reducing
potential UI duration led to a large reduction in separations, lowering aggregate unemployment
rates. These findings are consistent with the marginal effect on the employment-to-unemployment
transition that we document. We complement this literature by documenting that reduced
job-to-job transitions accompany increased separations into unemployment. Thus, a framework
capturing the responses in job search behavior among employed workers is logical in our context
and allows benefits to affect workers’ job mobility and job selectivity, which in turn influences
separations into unemployment. In contrast to the settings in the above papers, the environment
in which we estimate the transition responses is stationary. This feature allows us to uniquely
estimate the micro-level (as opposed to macro-level) responses to changes in UI, with our results

implying large and important changes in behavior at the worker level.’

Theoretically, we contribute by characterizing the underlying environment consistent with a
reduction in job mobility and an increase in employment-to-unemployment transitions within
variants of the McCall (1970) search model. If workers systematically move to safer jobs, lower
job mobility increases unemployment incidence since workers remain in less stable jobs.® In our
baseline model, we identify the relevant policy change that the kink estimate relates to. The kink
identifies the effect of a marginal benefit change only for jobs at the kink, with the rest of the Ul

The closest related study in terms of empirical methodology is that by Britto (2016). He uses an RKD to identify
the effects of UI benefits on employment duration for Brazilian workers. We add to this evidence by documenting how
UI jointly affects job outcomes and job mobility and how the effects vary with unemployment risk.

"Macro-level changes here refer to changes in the level of vacancies following changes in UI (Hagedorn et al.,
2013; Lalive et al., 2015; Marinescu, 2017; Johnston and Mas, 2018; Chodorow-Reich et al., 2019).

8Moreover, we show that in environments where job destruction rates and wages are uncorrelated across jobs, as
in Pinheiro and Visschers (2015) and Jarosch (2023), workers moving to sufficiently risky jobs results in a kink in the
job-to-job response in the opposite direction of the one that we observe. We also consider models of directed search
(Moen, 1997; Nekoei and Weber, 2017) and models of endogenous separations (Burdett and Mortensen, 1998).



schedule held fixed. A rise in benefits for all jobs, the relevant policy change, results in a smaller

response in worker flows than what would be generated by a change affecting only jobs at the kink.

Finally, quantitatively, we contribute to a structural literature that assesses the effect of Ul on job
search (Shimer and Werning, 2008; Lentz, 2009; Krusell et al., 2010; Koehne and Kuhn, 2015;
Griffy, 2021; Chaumont and Shi, 2022; Birinci and See, 2023; Goensch et al., 2024). First, our
estimated model can generate responses of similar magnitude to our empirical estimates. We
highlight the importance of search up the ladder combined with layoff notice shocks in generating
the responses. Second, our model rationalizes how reallocation shocks tie the job acceptance

decisions of the employed to unemployment benefits.

2 Models of job search with unemployment risk

This section sets up an on-the-job search model where workers are subject to unemployment
risk. We characterize the optimal job search and acceptance behavior for employed workers when
unemployment benefits increase with wages up to some upper threshold. The analysis allows us to
assess how the UI schedule affects workers’ job-to-job mobility and unemployment incidence in

different environments. We use the model to derive two main testable predictions:

1. There is an upward kink in the relationship between job-to-job transitions and wages induced
by the kink in the UI schedule. The kink size is proportional to the employed workers’

valuation of Ul benefits and increases with unemployment risk.

2. There is a kink in the relationship between the employment-to-unemployment (E-U)
transitions and wages if unemployment risk differs systematically across destination and

origin jobs. When workers move to safer positions, there is a downward kink in E-U rates.

The main model that we consider captures three key features of the data that are relevant to how UI
affects the behavior of the employed: 1) Workers’ search effort declines with wages (Christensen
et al., 2005; Faberman et al., 2020), i1) some workers anticipate that they will be laid off (Cederlof
et al., 2021; Kostgl et al., 2024; Simmons, 2024), and iii) unemployment risk varies across jobs,

typically declining with wages (Jarosch, 2023).



2.1 Setup

We begin by outlining the typical UI scheme used in most countries, which takes the following

structure:
T+vew if w<wy
b(w) = | (1)
T+vewr if w>wy,
where b(w) is the benefit level at the worker’s previous wage w. The level of the benefits a worker

receives is increasing up to some wage wy, with some replacement rate vi. 7 is some base rate.

Time is continuous, and there is an exogenous, smooth distribution of jobs given by F. Jobs differ
in terms of the wages paid w. We write the present discounted value of unemployment as U (b(w))
and the present discounted value of employment as W (w,b(w)). Note that we make explicit that
the current benefit is a function of a worker’s previous wage if unemployed and that the potential
future benefit level is a function of a worker’s current wage if employed. Workers’ incentives to
respond to UI benefits depend on their unemployment risk, and their willingness to respond is

reflected by their job search. Next, we describe how we model job search and unemployment risk.

Job search: Workers choose their on-the-job search effort s¢ and off-the-job search effort s*
subject to a convex cost of search k(s'), where k’(s') > 0 and k”(s) > 0. Workers receive offers
from distribution F with probability s'A’, where we allow the search efficiency A’ to depend on

employment status (Faberman et al., 2020).

Unemployment risk:  Unemployment risk is determined by wages and the share of workers
given advanced layoff notice A”. First, we allow matches to end at an exogenous rate o (w),
determined by the workers’ wage level. We are agnostic to the sign of J,,(w) and wish the reader to
see this as a somewhat general case where we allow job security to either decrease or increase with
wages. This a tractable way of capturing variation in job destruction risk stemming either from
variation related to productivity, as in the endogenous separation framework (Pissarides, 1994), or

from some fixed attribute of a job, as in Jarosch (2023).°

Second, at rate A", workers are given "advance notice," as in the interpretation in Bagger and
Lentz (2019). These workers become unemployed if they do not find a good enough job while on

notice. We implement this model feature by allowing these workers to sample jobs from the offer

Note that 8, (w) < 0 is qualitatively consistent with models of endogenous job destruction where there is some
persistence in idiosyncratic productivity shocks—for example, where idiosyncratic productivity follows a random
walk (or a Brownian motion in continuous time).



distribution. Workers under advance notice will optimally choose to accept any offer with a value
higher than that of unemployment. This choice leads to a reservation wage, w", under notice that

is tied to the value of unemployment.

Job destruction shocks with advance notice capture that workers may move to safer jobs following
sudden large increases in unemployment risk. This "precautionary" type of job move has been
found to constitute an important feature of labor markets (Tjaden and Wellschmeid, 2014; Kostgl
et al., 2024; Simmons, 2024).

Transition rates: With these modeling choices, the employment-to-unemployment transition rate
eu(w) for a given wage w is given by the rate at which workers experience job destruction 6(w)
and the rate at which workers experience advance notice A” and are unable to find a new job while
on notice. The job-to-job transition rate jj(w) for a given wage is given by the share of workers
receiving a wage offer above their current wage and the share of workers under advance notice

who receive a wage offer above w'.

eu(w) =0(w)+A"F(w'(w))

2)
Jilw) = s*wW)AS[1 = F(w)] + A1 = F(w'(w))]

. e A .
driven by search advance notice

2.2 Job search responses to a kinked UI benefit schedule

We now consider how the job-to-job and employment-to-unemployment transition rates change at
the kinked wage wy because of the kink in the UI benefit schedule. The change in transitions at
the benefit threshold is determined by how the UI schedule affects workers’ search effort and job
acceptance decisions. We begin by deriving the kink in search effort and job acceptance.

Search effort: In the class of search models examined here, the optimal search effort equates the

marginal cost of search with the marginal returns to search:

K'(s(w)) = l/w (W (x,b(x)) — W (w,b(w)))dF ().

It follows directly that the optimal search effort evolves with wages according to



(1—F(w)) ( oW (w,b) N IW (w,b(w)) db(w) > (3)

W) = =) ow b dw

[

-~

value of wage gains value of UI gains

The benefit schedule ties the changes in search effort to the value of benefits for employed workers.
When workers climb the ladder, they enjoy both higher wages and higher potential unemployment
benefits under the Ul schedule. Since %(WW) > 0 below the kink and zero after, the UI schedule

generates a kink in the search effort function of the employed.

Acceptance wages: The wages at which workers’ accept job offers in this setting depend on
whether they receive advance notice. The fraction of workers A” who receive a job destruction
shock with advance notice have unemployment as their outside option. These workers will
optimally choose a reservation wage w” implicitly defined by W (w”(w)) := U(w). This identity
directly ties their acceptance decision to the value of unemployment. For wages lower than wy,
the value of unemployment increases with a worker’s previous wage. For wages greater than wy,
w = 0, and therefore, w],(w) = 0, which yields a kink in the reservation wages for workers

under advance layoff notice.

The left panel of Figure 1 illustrates the Ul-induced kink in the search effort. Below the kink
(w < wy), workers have a stronger motive to search for higher-paid positions as a wage increase
results in both higher wages and higher potential unemployment benefits. Increasing benefits below
the kink would lower workers’ search effort and, subsequently, their job mobility. The right panel
of Figure 1 illustrates the Ul-induced kink in job acceptance (p“(w)) for workers under advance
notice. Workers in low-paying jobs have low unemployment benefits, which means that they are
willing to accept lower-paying jobs after receiving advance layoff notice. The reservation wage
increases with wages up to the maximum benefit threshold as benefits increase with wages. As

reservation wages increase, job acceptance falls until the maximum benefit threshold is reached.

Job mobility: The kink in the relationship between wages, search effort, and acceptance strategies
directly carries over to the probability that a worker makes a job-to-job transition. Assuming that
F(w) and & (w) are smooth over the kink, the difference in slope between job-to-job transitions and

wages around the kink, jj,+ (wg) — jj,— (wg), is given as:

i i = (7o) o)) PECEPD ) *)

(.

value of UI gains



FIGURE 1: Illustration of kinks in search effort (left) and job acceptance probability (right)
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Notes: The figure illustrates the kinks in search effort (left panel) and job acceptance (right panel) due to the kink in the Norwegian UI benefit
scheme. Equation (3) characterizes how optimal search effort evolves with wages. UI benefits increase with workers’ wages w up to the maximum
benefit, which is granted for wages above wy.

where n*(wy) > 0 determines the sensitivity of job mobility to a marginal change in benefits
through a change in search effort. Similarly, n¢(wy) > 0 determines the sensitivity of job mobility

to a marginal change in benefits through a change in acceptance behavior. '’

The model predicts that when employed workers value UI, there is a change in slope between
job-to-job transition and wages at the maximum benefit threshold. This change in slope arises
because benefits are a kinked function of wages, and it can be used to assess how the Ul schedule
distorts job search along the earnings distribution. Equation (4) also shows that the size of the kink
is proportional to how much employed workers value a marginal benefit change. The size of the
kink can then help us pin down the value of a marginal benefit change with additional information

on the parameters determining n* and n®.!!

Unemployment incidence: The kink in job-to-job transitions also carries over to unemployment
incidence when there is variation in job destruction risk across jobs (6(w) # 0) or when a share of

workers have advance notice (A" # 0).

2
10Here, the sensitivity through search is given by n°(w;) = % The value of unemployment benefits for
W(w,b(w)) eu(wy) AU (b(w)

employed workers is increasing in unemployment risk and given by: b
— pHijlwe)treulw) AFyr (w"(wy))
- eu(wy) W (w")

"'While the parameters that enter in ° and n¢ are identified in standard models of on-the-job search, it is typically
more challenging to identify the marginal value of a benefit change without additional empirical moments. Leveraging
the kink in job-to-job transitions offers an alternative way to capture the value of UI relative to the traditional
consumption-based approach (see e.g., Gruber, 1997; Kolsrud et al., 2018). Our alternative approach is in line with
the strategy in papers using information on the margins that workers use to protect themselves against unemployment
(Shimer and Werning, 2007; Chetty, 2006; Hendren, 2017).

= Sriv ) I The sensitivity

through job acceptance is given by n(wy)

10



First, consider the case where there is no advance notice such that A” = 0. In this setting,
a movement to safer jobs, J,(w) < 0, or riskier jobs, 8,,(w) > 0, determines the kink in the
employment-to-unemployment transitions over time. If ,,(w) < 0, an increase in job mobility

reduces employment-to-unemployment transitions over time.

In addition, job destruction shocks with advance notice create a negative relationship between
job transition rates and employment-to-unemployment transitions. When more workers “escape”
unemployment by moving jobs before a layoff, unemployment incidence falls. Thus, a reduction

in job mobility after a rise in benefits would increase unemployment incidence.

Overall, the changes in search effort and acceptance strategies impact the job-to-job transitions
at the kink, which in turn affects employment-to-unemployment transition rates. Unemployment
incidence will be unaffected by the kink in job mobility only when there are no advance notice
shocks, A" = 0, and job destruction risk is constant across jobs, 8,,(w) = 0. Proposition |

summarizes these predictions.

Proposition 1. When workers are subject to unemployment risk, the change in slope at the kink
for the job-to-job rate is:
a Ly a ..
yi= lim 22— gim 22 A4 Ac >0,
w—w; ow w—w ow
where A’ is the contribution from search effort and A* the contribution through job acceptance. If
A" > 0, the change in the slope at the kink for the employment-to-unemployment rate eu(w) is
deu deu
You = lim — — lim — =—-A“<0
w—>wk+ ow w—w, adw
and is also negative if A" =0, 8,,(w) < 0 and we model multiple transitions within a period. Ceteris

paribus, the absolute value of yj; and Y., are both increasing in unemployment risk.

Proof. See Appendix.

The prediction of a kink in job mobility in Proposition 1 holds for a large class of random search
models in the literature. In Online Appendix Section 1, we document that this prediction also holds
in i) directed search models (Moen, 1997; Nekoei and Weber, 2017) and ii1) model environments
with potentially uncorrelated marginal distributions of job destruction 6 and wages w, as in
Pinheiro and Visschers (2015) and Jarosch (2023), and iii) we relate our results to the canonical

model of endogenous job destruction (Pissarides, 1994). We also allow for worker heterogeneity

11



(ex-ante). The RKD recovers the behavioral responses as long as the sorting of worker types are
smooth over the kink Card et al. (2017). We test these predictions in Section 5, using a regression
kink design to isolate the effects of Ul incentives from how workers sort over the wage distribution.
This provides a clear test of whether UI benefits matter for the job search decisions of employed

workers.

3 Context and data

3.1 Institutional background

The Norwegian Ul schedule offers a replacement rate (ratio of benefits to pre-earnings) of 62.4
percent of workers’ eligible pre-earnings up to a maximum benefit amount. The earnings threshold
is adjusted annually on the basis of inflation and reported in basic amounts.'> Workers with
pre-earnings above the threshold, currently set at six basic amounts or nearly 60,000 USD, receive
no additional benefits for earnings above it.'> The maximum benefits constitute 62.4 percent of
this amount, approximately 37,400 USD. The maximum benefit amount creates a kink in the Ul
replacement rate, which is illustrated in Figure 2. The figure plots Ul benefits as a function of
workers’ pre-earnings. The schedule features a sharp kink at pre-earnings of six basic amounts

and a zero marginal replacement rate for earnings above the threshold.

The Norwegian Ul schedule has the same structure as Ul schedules in other OECD countries.
Most countries have replacement rates of between 50 and 65 percent, with benefits capped at a
maximum amount (Schmieder and Von Wachter, 2016). However, Norway’s schedule is generous
in comparison to those of other countries, with benefits paid for up to 24 months.'# The UI benefits

are financed from general tax revenue, and there are no employer contributions. '

120ne basic amount in 2023 was 118,000 NOK = 11,000 USD. We normalize all amounts to fixed 2020 prices,
with one basic amount being 100,000 NOK or ~ 10,000 USD.

3Eligible pre-earnings include wage earnings and taxable benefits such as sickness benefits, a work assessment
allowance, and parental benefits. Eligible pre-earnings are registered and updated at the Norwegian Labour and
Welfare Administration (NAV). Workers who suffer a 50 percent reduction in working hours or more and earn more
than 1.5 basic amounts are eligible for insurance. In addition, workers must to register as jobseekers.

14Tn Norway, UI benefits are paid for up to 24 months for workers with pre-earnings above two basic amounts (200
000 NOK) and up to 12 months for those with pre-earnings of less than two basic amounts.

5Two other important Norwegian social insurance schemes have a maximum benefit amount capped at pre-earnings
of six basic amounts: disability insurance (DI) and sickness benefits. We implement two empirical tests to assess
whether these policies confound our results. First, we test whether there is a differential uptake of non-UI benefits at
the kink and, reassuringly, find no evidence of this. Second, we use workers with low unemployment risk as a placebo
sample and evaluate our main findings in a difference-in-kink design (see Online Appendix Section 3.2.)

12



FIGURE 2: Norwegian Ul schedule: Illustration of policy rule
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This figure illustrates how UI benefits evolve with workers’ pre-earnings in the Norwegian UI schedule. Ul benefits increase with workers’
pre-earnings in 1,000 NOK up to six basic amounts, ~ 600,000 NOK in 2020 or 60,000 USD, the threshold at which the benefits reach their
maximum. Workers’ pre-earnings are measured in basic amounts that are annually adjusted for inflation.

Potential UI benefits are salient for workers in Norway. Workers can quickly check what benefit
amount they would receive in the event of unemployment by using online calculators or by entering
their social security number on the Norwegian Welfare Administration’s webpage. While the
earnings threshold is adjusted for inflation and reported in basic amounts, it has been unchanged
since 1966. Basic amounts are also the basis of calculation for a large number of other welfare

benefits in Norway.

3.2 Data

Data sources

Our analysis uses several data sources from Norway linked through unique identifiers for each
individual and each firm. Each data set on individuals covers the universe of the adult population

in Norway. We combine these data sources in two main steps.

In the first step, we construct a dataset with relevant information on workers and their registered
employers. We start with data from third-party registered tax records from Statistics Norway
(SSB). These records give annual information on individuals’ income and wealth components,
including wage earnings, Ul benefits, and other transfer benefits from 2000 to 2018. The tax
registry data also give information about the annual Ul benefits workers receive and the total

taxes each individual pays, which we use to analyze the effects on net fiscal costs. We combine
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these records with SSB’s Register of Employers and Employees. In this register, we can track
all employer—employee relationships and have information on the employee’s occupation, wages
paid, and job start and termination dates for 2000-2019. We complement this with data on the
worker’s exact registered Ul-eligible pre-earnings from NAYV, including wage earnings and taxable
benefits. Bringing these data together with the policy rule yields a precise measure of all workers’
potential UI benefits. Finally, we attach information from other longitudinal administrative
registers provided by SSB. These registers cover data on gender, age, marital status, residential

municipality, and education.

In the second step, we add detailed information on firm characteristics and corporate bankruptcies
from the Brgnngysund Register Centre (BRREG) and the Norwegian Courts Administration
(NCA). These registers contain information on firms’ income statements and balance sheets,
number of employees, location, and detailed information on corporate bankruptcies for the set

of firms that have petitioned for bankruptcy.
Main sample and definitions of key variables

Our main estimation sample consists of all employed workers of working age (18—62) from 2008
to 2014. During this period, there were no revisions to the Norwegian Ul scheme. We exclude the
period 2015-2018 as there was a change in the administration and enforcement of data reporting
standards in 2015, which created a break in some employment relationships between 2014 and
2015.1°

Employment: A worker is defined as employed in a given year if she is registered with a wage
in a firm and does not receive any UI that year. We classify a worker as nonemployed if she is
registered with wage earnings of less than one basic amount, the threshold for substantial gainful
activity in Norway. Finally, a worker is defined as unemployed in a given year if she receives any
UI benefits that year.

Wages and wage earnings: We observe the total wage payments for each worker—firm contract
over the period 2000-2014. We adjust these wage payments by the number of days the worker was
with the firm over a given calendar year. We also observe the total wage earnings from all working

relationships in a given year in the tax registry data.

16Qver the period 2004-2007, the taxable benefits included in eligible pre-earnings were revised, and the criteria
for when a worker was counted as unemployed changed. After 2015, a larger set of small short-term contracts began
to be included in the data, and the register began to be updated on a monthly basis.
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Transition probabilities: For employed workers, we compute the annual survival probability,
job-to-job transition probability, and employment-to-unemployment transition probability. A
transition is defined as a job-to-job transition for a worker if she is registered as employed in years
t and ¢ — 1 but at different firms. If the worker receives any UI at year #, the transition is classified
not as a job-to-job transition but instead as an employment-to-unemployment transition. Similarly,
the worker is defined as surviving if she was employed in a firm i in year # — 1 and remains in the

same firm in year ¢.

3.3 Descriptive statistics

Summary and representativeness of workers at maximum benefit threshold

Workers close to the maximum benefit threshold are fairly representative of the overall population
of workers. Table 1 displays summary statistics on demographics, earnings, and transition rates
for the full sample of workers (Panel A) and for workers with pre-earnings of less than one basic
amount (/10,000 USD) on either side of the threshold (Panel B). Relative to the full sample,
workers close to the threshold are slightly older, more educated, and longer tenured. Their average
wage income and pre-earnings are slightly higher than those of the full sample. A major difference
between workers close to the threshold and the full sample of workers is that the former have a
higher probability of surviving in the firm, a lower probability of making a job-to-job transition,
and a lower probability of making an E-U transition. Thus, these workers appear to be in stabler
matches than the rest of the population. This fact is consistent with search models featuring job
ladders comprising both wage income and job-loss risk, where workers at the lower rungs have

lower earnings and lower job security (see Jarosch, 2023).
3.3.1 Heterogeneity in unemployment risk

In Section 2, we show that an employed worker’s response to more generous Ul depends on her
perceived unemployment risk. Workers with high levels of job security are unlikely to change their
search behavior in response to the thresholds in the Ul schedule, as future unemployment poses no

threat. To test this prediction, we need a good proxy of workers’ expected unemployment risk.

Following Landais et al. (2021), we use the information available for the worker in year ¢ to predict
her unemployment risk in year 7 + 1. Our measure of risk 7, is the probability that a worker

in firm j transitions from employment to unemployment from one calendar year to the next. We
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TABLE 1: Descriptive statistics: Workers at the maximum benefit threshold

A. Full sample B. Workers close to threshold
(5G-7G)

Mean Std. Deyv. Mean Std. Dev.
Demographics
Age 38.78 [12.63] 42.61 [10.49]
Female 0.41 [0.50] 0.46 [0.49]
Foreign born 0.11 [0.32] 0.09 [0.28]
< High school 0.30 [0.46] 0.26 [0.44]
High school 0.35 [0.48] 0.36 [0.48]
Any college 0.35 [0.48] 0.38 [0.49]
Tenure (years) 2.52 [4.13] 4.30 [5.39]
Wage earnings
Wage earnings (1,000 NOK) 465.12  [414.64] 491.98  [115.62]
Pre-earnings (Basic amounts) 5.62 [6.25] 5.90 [0.56]
Transition probabilities
Pr(Survival) 0.67 [0.47] 0.77 [0.42]
Pr(Job-to-Job) 0.23 [0.42] 0.18 [0.38]
Pr(E-U) 0.10 [0.30] 0.05 [0.22]
Observations 17,168,667 7,942,727
Workers 3,043,972 1,559,939

Notes: This table reports descriptive statistics for the sample of employees in firms with more than 50 employees over the period 2000-2014. The
full sample includes employees across the full earnings distribution, while the sample of workers close to the threshold consists of all workers with
eligible pre-earnings within one basic amount of the maximum benefit threshold at six basic amounts. Wage earnings are the total annual wage
earnings from the tax register data. Pre-earnings are the registered pre-earnings from the Norwegian Labour and Welfare Administration (NAV)
used to estimate what benefits workers are eligible for. Pre-earnings are measured in basic amounts (G) where 1 G ~ 10,000 USD. The survival rate
measures the probability that an employed worker at year r — 1 remains in that firm in year ¢. The probability of a job-to-job transition measures
the share of workers employed in year  — 1 who transition to a new job in year ¢ with no intervening unemployment spell. The probability of an
employment-to-unemployment transition (E-U) measures the probability that a worker employed in year ¢ — 1 transitions to unemployment in year
t. Nominal values are deflated to 2014 on the basis of average wage growth (basic amounts). The average exchange rate in 2024 is approximately
NOK/USD = .9
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predict unemployment risk by estimating a linear regression model using firm average layoff rates,
employment growth, and an indicator for bankruptcy petitions as main predictors. To avoid noise
in our measure of unemployment risk, we estimate the model in a sample of firms with more
than 50 employees. The prediction from the model serves as our proxy for workers’ expected
unemployment risk.'” In Online Appendix Section 2.1, we assess the predictive power of our
regression model. The model provides a good prediction on average. The firms’ realized layoff
share is very close to the predicted unemployment risk for the majority of the sample in each bin,

except for firms at the bottom and top of the distribution.'®

4 Empirical strategy

4.1 Empirical design

Identification: To estimate the effect of increased benefits on the job-to-job transition probability,
job quality, and acceptance wages, we exploit the variation in benefits from the kink in the
Norwegian UI schedule. That is, we follow Card et al. (2015) and use an RKD. This design has
been implemented in several papers that evaluate the effect of Ul benefits for unemployed workers
(see, e.g., Kolsrud et al., 2018; Landais et al., 2021; Gelber et al., 2023). Formally, consider the

following model:

Yt :y(b(wt—l)th—laut>7

where Y; is the outcome variable of interest (i.e., the job-to-job probability for individuals in year t),
w,_ is pre-earnings, b(w,_1) is benefits and u, is unobserved heterogeneity. We are interested in
estimating the marginal effect of benefits on the outcome variable o = dY; /db. The identification
challenge is that we observe only the outcome for a given benefit level for each individual each

year. The RKD exploits the variation in benefits from the kinked benefit schedule to identify the

7We do not include individual-level factors such as worker education, tenure, age, or occupation in the predictive
model. While these factors are important in explaining E-U transitions, they represent uninsurable risk factors that
cannot fully be mitigated by the worker moving to a new firm. By focusing on firm-level characteristics, we aim to
capture risk factors that a worker can mitigate by making a job-to-job transition.

18There is substantial variation in predicted unemployment risk across workers. While workers in the first percentile
of the firm distribution have an unemployment risk of only 0.5 percent, workers at the 99" percentile have a probability
of becoming unemployed of more than 30 percent. The variation in unemployment risk over time for a given firm
accounts for a considerable share of the overall variance in unemployment risk. Of the total variation in firm-related
unemployment risk, 58 percent is attributable to within-firm variation over time and 42 percent to differences across
firms.
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marginal effect. In particular, the design exploits the fact that the benefits function b(w,_) is

continuous and kinked at w; | = wy.

Identification relies on two fundamental assumptions. The first is that the direct marginal effect
of the assignment variable (w) on the outcome (i.e., the job finding rate) is smooth for an interval
around the kink. This smoothness assumption ensures that a discontinuous effect of the assignment
variable itself does not drive the change in the outcome variable. The second assumption is that
any heterogeneity affecting the outcome variable u should evolve smoothly with the assignment
variable at the kink. Under these assumptions, the marginal effect of benefits at the kink o can be

identified as:

Ii JE(Y|w) li JE(Y|w)
lmw%w,:r ow mﬂwkf ow Yk
oy = = —.
lim 90 _ Iim 9b Vi
w—)w,:' ow w=w, dw

Estimation: We apply a sharp design and estimate oy as & = 3’—’; Here, 7 is the estimated change
in slope of the relationship between Y and w at wy from below the kink to above the kink, and vy
is the deterministic change in slope for the benefit replacement rate around the kink. We estimate

Y using local polynomial regressions to obtain the linear slope on each side of the threshold:
=B —Br, (5)
where 31+ and Bl_ are found by solving:

N . + R i

B =ars mingiy (1 X0 07 K (3)
J

ﬁ].* =arg mi”Z?;l (Yf - ?:0 ij (Wi)p> K (%) .

J

Here, n™ is the number of observations above the threshold, / is the bandwidth, p is the polynomial
order, and K is the kernel of the local regression. We choose a local linear specification (p = 1) and
use a uniform kernel, following Card et al., 2017 and Gelber et al., 2023. Finally, we choose the
bandwidth % using the mean-squared-error (MSE) optimal bandwidth from Calonico et al. (2014).
This method corrects for asymptotic bias by using higher-order local polynomials to estimate the
derivatives in the bias term. We implement this method by estimating a local linear estimator using

a quadratic approximation to adjust for asymptotic bias with robust standard errors accounting for
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the sampling variation in the bias estimator (see Calonico et al., 2014; Gelber et al., 2023). In our

main results, we report the estimated slope change J; and the marginal effect d.'°

4.2 Validity

Manipulation and smoothness of observables: A key threat to the validity of our design is that
workers may adjust their pre-earnings based on the kink in the UI schedule. Such adjustments
would lead to nonrandom sorting of workers across the threshold and bias our results. We start
by testing for manipulation of pre-earnings around the maximum benefit threshold. Manipulation
could arise through wage setting based on the different UI replacement rates or through selection

of workers into and out of jobs.

Figure 3A provides a visual representation of the probability density function of pre-earnings and
presents a test of the continuity of the assignment variable for the full estimation sample. The
distribution appears to evolve smoothly across the threshold, indicating the validity of our design.
Formally, we test for a kink in the distribution by fitting polynomial models of orders one, two, and
three and test each model against a nested counterpart that imposes no kink (see e.g., Card et al.
(2012) and Gelber et al. (2023)).

While we cannot reject a kink in the distribution based on a linear model, we find no significant
kink using the quadratic and cubic specifications. Our main specification applies a quadratic
approximation to adjust for asymptotic bias and robust confidence intervals following Calonico
et al. (2014), closely related to adopting a quadratic specification. Neither the quadratic nor cubic

model indicates a kink in the density at the threshold.

Moreover, observable characteristics of the workers evolve smoothly across the threshold. Figure
3B displays a binned scatter plot of a composite index of worker characteristics, including
age, education, gender, foreign-born status, and firm-level unemployment risk. To compute the
composite index, we use each characteristic to jointly predict the probability of a job-to-job

transition in a fully flexible regression. There is no significant kink in the index at the threshold. >’

%Tn our estimation, we normalize workers’ pre-earnings in terms of basic amounts (= 100,000 NOK). The slope
change 7, estimates the change in the outcome variable for a change in benefits of 62,400 NOK (0.624 x 100, 000).
The marginal effect is reported in terms of a 1 percent change in benefits (= 3,744 NOK).

20 Appendix Table A4 tests for kinks in the individual covariates together with the covariate index. The p-value for
two of the individual variables is close to 0.1, however we reject their joint significance (pvalue 0.261). Finally, to
further validate that selection does not drive our results, we also report our main findings with controls for the full set
of worker characteristics and industry-fixed effects. The main results remain nearly unchanged when we include these
controls; see Appendix Table AS.
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FIGURE 3: Validity: Test for manipulation and smoothness of observables
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Notes: Figure 3A plots the distribution of the assignment variable (pre-earnings) around the earnings threshold to assess the smoothness of the
distribution and observable characteristics. We plot the distribution by computing the average number of observations within each bin, where the
bin size is 0.04 basic amounts or ~ 4,000 NOK. The figure also displays tests for a discontinuity in the smoothness of the density around the
threshold. We test for a kink in the density following Card et al. (2012) and Gelber et al. (2023). In particular, we fit polynomial models of order
one, two, and three within the optimal bandwidth from the main regression on the job-to-job probability (i.e., the bandwidth from the first column
of Table 2). For each model, we test it against a nested counterpart that imposes no kink. We report the p-values from these tests below the figure.
Figure 3B displays the smoothness of a covariate index to test for kinks in the observable characteristics of workers across the threshold. The
index is a linear combination of a vector of worker characteristics that correlate with the outcome. We create the index by regressing the indicator
for job-to-job transition on a full set of age dummies, education dummies, gender, and a dummy for whether the worker is foreign-born. The
lines display a quadratic slope around the threshold and the p-value from the kink estimate using the specification in Equation (5) and the optimal
bandwidth from the main regression on the job-to-job probability.

5 Main empirical findings

5.1 Job mobility and employment

Job mobility

Figure 4A provides visual evidence of the change in slope for workers’ probability of making
a job-to-job transition around the kink in the benefit replacement rate. The figure displays a
binned scatter plot of the outcome variable as a function of workers’ pre-earnings together with the

slopes from local polynomial regressions below and above the earnings threshold. >! There is a

21For illustrative purposes, we adjust the empirical plot of job-to-job transitions for potential sorting by accounting
for worker-fixed effects. The unadjusted plot is displayed in Appendix Figure A.4. The size of the kink is the same in
the two plots.
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clear upward kink in the job-to-job transition probability at the earnings threshold, suggesting that
workers with less insurance directly reallocate to new firms to a larger extent. In contrast, there are
few signs of any change in slope for the sample of workers with low predicted unemployment risk

or public-sector workers, as displayed in Appendix Figure A.3.

FIGURE 4: Graphical evidence at the maximum benefit threshold
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Notes: The figure in Panel A displays a worker’s probability of making a job-to-job transition in year ¢ conditional on her having been employed in
period ¢ — 1 for 30 different bins of worker pre-earnings on each side of the maximum benefit threshold. The lines display the slopes from local
polynomial regressions below and above the kink. The figure is based on the sample of employed workers of working age (18-62) over the period
2008-2014. The figure in Panel B displays a worker’s probability of making an employment-to-unemployment transition in year ¢ conditional on
her being employed in period 7 — 1 for 30 different bins of workers’ pre-earnings on each side of the maximum benefit threshold. We adjust for
sorting by accounting for time-invariant worker characteristics. We obtain a measure of sorting by using the difference in slope from regressing
job-to-job transitions on pre-earnings (unadjusted) and from regressing job-to-job transitions on workers’ demeaned pre-earnings (adjusted) for the
sample of workers below the kink. The unadjusted figures are displayed in Figure A.2.

Table 2, Column 1, displays the estimated effect on workers’ likelihood of making a job-to-job
transition from one year to the next, using the main empirical specification from Equation (5).
In each column, we report the estimate of the slope change §; and the marginal effect &;. The
estimated marginal effect is normalized to represent the effect in percentage points of a 1 percent
increase in benefits. In line with the visual evidence, there is a significant effect on job-to-job

transitions.

The sign of the effect is consistent with the predictions from the job search model developed in
Section 2. Higher benefits lower the probability of job-to-job transitions, and job mobility is kinked

upward at the earnings threshold.

The magnitude of the response is economically significant. A 1 percent increase in benefits lowers

the likelihood of a job-to-job transition by 0.1 percentage points on average. This corresponds to a
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0.8 percent reduction in job-to-job transitions for a percentage change in benefits. For comparison,
we estimate an elasticity of unemployment duration with respect to benefits of 1.5 percent, in line
with estimates in the literature (see, e.g., Schmieder and Von Wachter, 2016). Assuming constant
job offer arrival rates independent of unemployment risk within the year, the elasticity of job-to-job
transitions corresponds to a marginal effect on job-finding rates for employed workers of close to
15 percent of the marginal response for the unemployed workers in our sample (See, Appendix
Section 2.2 for the derivation.)

Table 2, Column 2, displays the estimated effect on workers’ probability of remaining in the firm
for one additional year. A 1 percent increase in benefits increases the survival probability by 0.16
percentage points. The sign and magnitude of this estimate are consistent with the estimated job

mobility response.

TABLE 2: RKD estimates: Mobility and employment responses

Pr(J-J) Pr(Survival)  Pr(E-U) Pr(E-N)

Slope change: ¥ 0.022 -0.027 -0.007 -0.007
(0.008) (0.011) (0.004) (0.004)

Marginal effect: 0 -0.133 0.161 0.045 0.041
(0.051) (0.065) (0.020) (0.026)

Bandwidth (basic amounts) 0.82 0.77 0.87 0.63

Number of observations 3,359,767 3,190,625 3,559,013 2,615,227

Notes: This table reports the estimated slope change ¥ from Equation (5) at the maximum benefit threshold and the marginal effect of benefits oy
for the the annual probability of a job-to-job transition in Column 1, the probability of survival in Column 2, the probability of an
employment-to-unemployment transition in Column 3, and the probability of an employment-to-nonemployment transition in Column 4.
Nonemployment is defined as a worker’s having wage earnings above the substantial gainful activity threshold (=~ 1 basic amount). Workers’
pre-earnings are measured in year ¢1. The estimated slope change uses a linear estimator with optimal bandwidth selection and quadratic bias
correction with robust standard errors clustered at the individual level according to the method of Calonico et al. (2014). The estimation is based
on a sample of employed workers of working age (18-62) over the period 2008-2014.

Unemployment and nonemployment

Figure 4B provides visual evidence of the change in slope for workers’ probability of making an
employment-to-unemployment transition around the kink in the benefit replacement rate. There
are visual signs of a downward kink in the E-U transition probability at the earnings threshold,

suggesting that workers with less insurance escape unemployment to a larger extent. However, the
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slopes around the cutoff are highly nonlinear, which makes inference more sensitive to the choice

of bandwidth and polynomial order.

In line with the visual evidence, there is a significant effect on E-U transitions (Table 2, Column
3). The positive sign of the marginal effect indicates that higher benefits increase unemployment
incidence. The sign of the effect is consistent with the job-mobility response when workers move
systematically toward jobs with lower job-loss risk; see Proposition (1). This is the case in our

sample and has been documented in several other studies (see, e.g., Jarosch, 2023).

The magnitude of the response is also sizable. A 1 percent increase in benefits increases the
probability of an E-U transition by 0.05 percentage points on average. However, this estimate
is somewhat sensitive to the empirical specification. Overall, we lack the precision to draw
clear conclusions about the magnitude of the average response. While we consistently estimate
a sizable positive response, the standard errors of the estimates are high; see Appendix Table A.5S.
Nevertheless, we consistently estimate a positive effect on E-U transitions across specifications,
and the effect aligns with several other estimates. First, we do find a similar effect when
looking at employment-to-nonemployment (E-N) transitions (Table 2, Column 4). Here, we
define nonemployment as a worker’s having wage earnings below the substantial gainful activity
threshold. Second, we estimate a negative earnings effect (Section 5.3), which is quantitatively
consistent with an increased inflow to unemployment or nonemployment. Third, the estimated
impact on benefits per worker is also consistent an increased inflow into unemployment du to the
UI schedule.

The estimated transition effects likely mask substantial heterogeneity based on workers’ perceived
unemployment risk. In the next section, we investigate to what extent the overall effects are driven

by workers with high predicted unemployment risk, as predicted in Section 2.

5.2 Risk heterogeneity

Figure 5 plots the marginal effect of benefits & on job-to-job transitions at five different quintiles of
predicted unemployment risk. There is no effect at low levels of unemployment risk (first quintile)

but a strong and significant effect for workers in the upper three quintiles.

The lack of response among workers with low predicted unemployment risk is consistent with our
model as there is no value of potential benefits for workers with no unemployment risk. Moreover,

the response increases with risk, and the average response is driven by the workers with high
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unemployment risk. The response of workers in the upper quintile of predicted unemployment risk

is approximately four times larger in absolute value than the average effect in the population.

To ensure that these results are not driven by observable differences between workers in different
types of firms, we construct an alternative measure of predicted layoff risk, where we residualized
all our predictors of observable worker characteristics and industry-fixed effects. Appendix Figure

A.4 shows that the results remain largely unchanged when we account for these characteristics.

The increased response in predicted unemployment risk might also be driven by a higher awareness
of potential UI benefits. Our measure of predicted unemployment risk depends on the firms’
past share of laid-off workers. Workers still employed in these firms who do not check their
potential UI benefits online could easily learn about the potential benefits from former colleagues.
In Appendix Figure A.5, we assess how the response varies with the share of coworkers who

experience unemployment. Interestingly, the pattern is closely aligned with Figure 5.

Appendix Figure A7 plots the marginal effect of benefits ¢&; on employment-to-nonemployment
transitions for the same five quintiles of predicted unemployment risk. The precision of
these estimates is lower, but the response appears to be increasing with unemployment risk,
consistent with our model predictions. Moreover, there is no response for the first two quintiles
of unemployment risk, suggesting that the confounding policies have a limited effect on our

estimates.”?

5.3 Wage earnings

Next, we proceed to estimate the effects of higher benefits on workers’ wage earnings. Higher
benefits can affect workers’ wage earnings through two main channels. As outlined in Section 2,
higher benefits might induce workers to become more selective when searching for a new position.
This selectivity effect would increase wages and other measures of job quality for workers who
make a job-to-job transition. On the other hand, higher benefits lead to a higher likelihood of future
unemployment and zero-wage earnings. The overall effect of benefits on earnings is ambiguous as

it depends on the relative strength of these two forces.

We investigate the overall effect of higher UI benefits on workers’ earnings. We set all measures

of job quality to zero if the worker is not registered as employed. The estimation then identifies

22In Online Appendix Section 3.2, we show how the potential confounding policies can be addressed by means of
a difference-in-kink design.
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FIGURE 5: Estimated mobility response by predicted unemployment risk
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Notes: This figure displays the marginal effect of benefits (8 ) on job-to-job transitions at different quintiles of predicted unemployment risk.
Here, oy = Y /vi measures the effect in percentage points of a percent change in benefits. 7 is defined in Equation (5). The outcome variable is
the probability of a worker making a job-to-job transition in year ¢ conditional on her having been employed in period ¢1. The estimation is based
on a sample of employed workers of working age (18-62) over the period 2008-2014 in firms with more than 50 employees. The bars represent 95
percent confidence intervals.

the unconditional effects on proxies for job quality, taking into account that benefits also affect

workers’ probability unemployment/nonemployment. >

We begin by looking at the overall effect on workers’ wage earnings, measured as the level
of earnings in year ¢ one year ahead (f +1). Column 1 in Table 3 displays the estimated
effect on workers’ total wage earnings in year ¢ as reported in the tax-registry data. There
is a small but significant negative effect on workers’ wage earnings, consistent with the

employment-to-nonemployment transitions documented in Section 5.1.

To investigate the effects of higher benefits on a broader measure of job quality, we use the
poach-rank index for firms developed by Sorkin (2018). This measure ranks firms based on the
relative net inflow of workers. Table 3, Column 2, displays the estimated effect on the poach rank,

allowing the rank to be zero if the worker is not employed. In contrast to what we observe for wage

23We cannot separate out the conditional effect on wages as we observe acceptance wages only for workers who do
make a job-to-job transition. Since the probability of a job-to-job transition is an outcome variable, we would obtain
a biased estimate if we condition on a transition, see Appendix Section 2.4 for a formal argument. In the calibrated
model in Section 6, we find that holding the composition of job moves fixed, the acceptance wage increases. However,
compositional changes in the type of job moves induced by higher benefits results in a negative average wage response.
Empirically, we also find a negative, but insignificant, effect when conditioning on a job-to-job transition.
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earnings, we find no signs of an effect on average firm ranking. Finally, we examine whether higher
benefits induce workers to move to more productive firms with a higher wage premium. Column
3 reports the estimates for value-added per worker in the firms in which the worker is employed,
and Column 4 reports the firm wage premium obtained by an Abowd—Kramarz—Margolis (AKM)

regression. There is no significant effect on either of these outcomes.

TABLE 3: RKD estimates: Wage earnings and firm “quality”

Wage earnings; | Firm rank VA per worker  Firm wage premium
(1,000 NOK) (Sorkin, 2018) (1,000 NOK) (AKM)
(D) 2 3) 4)
Slope change: i 13.36 -0.004 0.137 -124.11
(4.915) (0.009) (0.097) (126.56)
Marginal effect: Oy -0.81 0.03 -0.01 7.51
(0.297) (0.055) (0.006) (7.655)
Bandwidth (basic amounts) 0.77 0.78 0.93 0.81
Number of observations 1,861,909 2,001,579 1,844,011 1,968,013

Standard errors (in parentheses) are clustered at the individual level.

Notes: This table reports the estimated slope change ¥ from Equation (5) at the maximum benefit threshold and the marginal effect of benefits oy
on workers’ wage earnings in year # + 1 in Column 1, the firm percentile rank in year ¢ + 1 measured by the poach rank developed by Sorkin (2018)
in Column 2, value added (VA) per worker in Column 3, and the firm wage premium from an Abowd—Kramarz—Margolis (AKM) decomposition
in Column 4. All outcomes have the entry zero if the worker is without employment in the given year. The estimated slope change uses a linear
estimator with optimal bandwidth selection and quadratic bias correction with robust standard errors clustered at the individual level according to
the method of Calonico et al. (2014). The estimation is based on a sample of employed private-sector workers of working age (18-62) over the
period 2008-2014 for workers in firms with more than 50 employees.

6 Implications for benefit reforms and optimal policies

In this section, we calibrate an extended version of the model from Section 2 to replicate the
estimated behavioral responses of the employed. The section serves three purposes: i) We
assess whether the estimated responses of the employed are consistent with realistic responses
of the unemployed. ii) We use the model to consider the changes in the aggregate environment
in response to full benefit reforms since the kink effects describe the responses only to local
benefit changes. Finally, iii) we consider the optimal policy following different benefit reforms
and highlight the quantitative importance of taking the behavioral changes of the employed into

account.
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6.1 Model outline

We consider an extended version of the model in Section 2 with savings and vacancy creation.
The model is close to that in Lise (2013) but adds a realistic benefit schedule and richer variation
in unemployment risk that captures advance layoff notice and destruction risk that varies with
productivity as in Bagger and Lentz (2019). We view the similarity of our extended model here to
an off-the-shelf and influential model in the literature as a strength.”* Since we have discussed a
simplified version of the model in Section 2, we relegate the full description of our model extension

to the Online Appendix Section 4 and describe the differences next.

Extensions: The extended model differs from the model in Section 2 in three ways. First, workers
are risk averse, and we allow them to save in a risk-free asset a with interest rate . Second, firms
differ in productivity, p € [0, 1], following a beta distribution p ~ 3(0,,0p). We parameterize
the job destruction rate as a function of productivity, 6(p) = o, — (0, — ;) psi, following Bagger
and Lentz (2019). This is a tractable way of capturing variation in job destruction risk, and is
consistent with the endogenous separation framework (Pissarides, 1994) when productivity shocks
are persistent. Here, a firm’s underlying productivity determines both wages and the separation
probability. Moreover, a negative relationship between productivity and job destruction risk is
also a fundamental result in Jarosch (2023), who has a framework that allows for potentially

uncorrelated distributions of job destruction and productivity.

To pin down wages, we follow Elsby and Gottfries (2022). This wage-setting protocol facilitates
an equilibrium analysis and implies no relationship between the bargained wage and an exogenous
change in benefits, consistent with recent work by Jiger et al. (2023). The wage equation takes
the form w(p) = Bp + @y, where fB is worker bargaining power and @y collects terms describing
the costs of delay to production. Finally, we endogenize vacancy creation following Pissarides
(2000).”> We assume that the offer arrival rate is determined by a Cobb—Douglas matching function
of the form M =S"TV!=1 = A{(0)=A9'"" and ¢(0)=6"", where the index on A’ allows
for potential differences in search efficiency for the employed and unemployed (Faberman et al.,
2020), 6 = S/V is labor market tightness, S is the efficiency units of search, V is the stock of

24Qur goal is to study how the welfare effects of benefit reforms change when the behavioral responses of employed
workers are accounted for. While the key mechanisms of how UI benefits affect job search among employed workers
are captured in Lise (2013), their implications for the optimal UI design have not yet been studied in such a framework.

ZFirms pay a per-period cost k to post a vacancy. Free entry endogenizes the mass of vacancies in the economy.
Since our estimates are pure micro effects (responses in labor flows from worker behavior with the number of vacancies
held fixed), we provide the results derived both when we allow vacancies to adjust and when we do not.
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vacancies, 1) is the elasticity of matches with respect to S, A’(8) is the job finding rate per unit of

search in state i and ¢(6) is the vacancy filling rate.

Parametric assumptions: To solve the model, we make parametric assumptions on the

preferences for consumption and search costs. Workers’ per-period preferences are given by

s L followi
in
1 following

K

Christensen et al. (2005), among many others. We assume that consumption preferences are

y(c,s) =u(c) — x(s). We assume that the cost of search is described by k(s) = kp

described by a standard constant relative risk aversion (CRRA) utility function, written as u(c) =

o126
I-o °

6.2 Calibration strategy and identification

We set some parameters externally before we move on to the internally calibrated parameters. The
model frequency is 1 year, and let p = 0.05+ 1/40 = p +d, due to a 5 percent annual discount
rate and workers living for 40 years in expectation. We assume a constant returns to scale (CRS)
matching function, 1 = 0.5 and normalize ky = 10. Following Faberman et al. (2022), we pin down
the vacancy cost by assuming a steady-state tightness of 1. Finally, we take wy = 0, implying that

all job acceptance decisions are made by the worker.

To pin down search efficiency (A°,A”) and the cost of search (k7), we target average job-to-job
transitions, unemployment-to-employment transitions, and how job-to-job transitions evolve along
the productivity distribution for wages below the maximum benefit threshold. We choose the
average employment-to-unemployment transitions and two points in the wage distribution below
the maximum benefit threshold to pin down 8”,8' and 8°. To pin down the two parameters of
the offer distribution, we target the variance of wages, the cumulative density of the distribution
at the kinked wage, and the average replacement rate in the economy. For the variance, we strip
out person and age effects. Following Elsby et al. (2022), we pin down wage bargaining f3 by the
growth in wages following job switches. A higher (lower) 8 increases (decreases) the gradient in
wage growth following movements up the ladder. As in Jolivet et al. (2006), A" is pinned down
by the proportion of negative wage growth following job switches. The risk-free rate r is pinned

down with the ratio of liquid wealth to income. Finally, we target the empirical marginal job-to-job

260ur model considers ex ante homogeneous workers. Of course, while workers are ex ante homogeneous, the
model generates ex post heterogeneity in wages and asset holdings because of differences in worker histories. Our
empirical estimates are informative about behavioral changes for workers close to the maximum benefit threshold.
The implicit assumption we make is that ex ante homogeneity is a suitable approximation for this subset. Note that as
long as worker sorting is smooth around the threshold, the kink estimates are not affected by sorting. We, therefore,
target average worker flows for workers with earnings plus or minus $10,000 around the threshold; see Table 1.
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and employment-to-unemployment marginal effects that we estimate in the data to identify «.
Importantly, we do this by matching on the closed-form solutions for the marginal effects that we
are able to derive from the model.?” Overall, we use 16 empirical moments to calibrate the 12
parameters in the model. We provide full details on the solution method and calibration strategy in

Online Appendix Section 4.

Marginal rate of substitution: Given our model setup, the change in the

employment-to-unemployment rate at the kink is given by

Ul db

Yeu = A f(Wk)Wer dw’

where Uj is the value of a marginal change in benefits for unemployed workers and W,,- is the value
of a marginal wage increase at the reservation wage for employed workers. Given information
about the density of the wage offer distribution f(wy) and advance notice shocks A", the kink
identifies the MRS between consumption across the two states. The MRS is directly informative
about the value of UI (Baily, 1978; Chetty, 2008; Landais and Spinnewijn, 2021) and allows us to
characterize the optimal benefit levels at the kink. In terms of our model parameters, the MRS is

monotone in the curvature of the utility function, allowing us to identify the CRRA coefficient.

Reallocation effects of higher benefits: The change in job-to-job transitions at the kink identifies
the mobility response of a marginal change in benefits with the value of future jobs held fixed.
While this moment is informative about the reallocation effects of higher benefits, it does not fully
capture the effect of a benefit reform—changes in benefits across all jobs. To see this, consider the

effect of changes in benefits across all jobs on the optimal search effort of the employed:

ds¢(w,a) 1 /W oW (x,b,a) oW (w,b,a)

B e ob . op W

Effect on future jobs  Effect on current job

Increasing benefits across all jobs changes the value of the job that the worker is in, as described
by the second term in the integral, but also changes the value of other jobs, as described by the
first term in the integral. The effect on other jobs is composed of the transition probabilities, the
discount rate, and the marginal returns of benefit levels while the worker is unemployed. We

observe the transition probabilities in the data and set the discount rate at a standard value, leaving

27In Online Appendix 4.5, we also derive solutions for the kink in future earnings and the kink in the density, which
we use to compare the model output with the data.
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us with the marginal returns of benefit levels while the worker is unemployed. This is closely
related to the kink estimate, but at different points in the distribution. The changes in the value are
determined by the benefit level across the wage distribution and the worker’s asset level. We know

the benefit levels precisely in the data and match the average asset levels in the calibration.

Search vs. reallocation: In the model, there are two forces that result in a kinked job mobility
rate. First, search effort is kinked since the returns to search are greater to the left of the kink
in benefits because of the higher benefit levels. Second, workers who experience reallocation
shocks are increasingly less likely to accept offers below the kink and equally likely to accept
offers for all wages above the kink (conditional on an asset level). The reallocation effect,
however, is the only reason for the kink in the employment-to-unemployment rate (given that
we consider a model with annual frequency). Thus, the reallocation effect is identified with
the employment-to-unemployment marginal effect, and the search effect is identified with the

difference between the job-to-job and employment-to-unemployment marginal effects.

6.3 Calibration results

We present the calibrated parameters, empirical moments, and model moments in Appendix Table
A.9. Broadly, the model fits the standard moments of the data well. The efficiency of search is
larger on the job than off it, consistent with the findings in Faberman et al. (2022), and the advance
notice parameter implies that advance notice happens at an annual rate of 0.14, close to what is
found in Bagger and Lentz (2019). We calibrate a CRRA coefficient of 3.2, which is within the

range of the estimates in Landais and Spinnewijn (2021), and an elasticity of search cost k; of 1.3.

Most importantly, we can produce the targeted empirical marginal effects on the employed that

we observe in the data.?8

This allows us to ask whether these marginal effects are large or
small by calculating the related elasticity of benefits with respect to unemployment duration
for the unemployed. We produce an unemployment duration response of 1.9. This figure is in
line with the results in the literature Schmieder et al. (2016) and close to the elasticity that we
estimate empirically of 1.5. This is reassuring and suggests that the responses we estimate for the
employed are consistent with responses found for the unemployed in the literature (Schmieder and

Von Wachter, 2016). Of particular importance is the earnings response, which we do not target.

2The model slightly understates the targeted marginal effect on job-to-job transitions o;; and overstates the
marginal effect on employment-to-unemployment transitions ¢,,. To replicate the marginal effect for job-to-job
transitions, the model requires the effect from the advanced notice period to be sufficiently large. However, a
larger notice period effect also increases the employment-to-unemployment effect. Overall, we view these results
as confirming the validity of the mechanisms in the model.
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Again, reassuringly, we find that the model produces a very similar earnings response to the data,

as shown in the final row Appendix Table A.9.>°

6.4 Effects of benefit reforms

This section considers the effects of a marginal change in benefits across all jobs on mobility, net
fiscal costs, and welfare using our estimated model. Finally, we assess the quantitative importance

of taking the employed into account when we consider optimal policy in the model.
Reallocation effects and heterogeneous policy responses

We have shown that the empirical kink estimates capture the effect of a marginal benefit change
with the value of future jobs held fixed. However, job search decisions are also affected by changes
in the value of destination jobs. To quantify the implications of the estimated responses for overall
reallocation, we increase benefits by 1 percent at the kinked wage wy and consider the difference

in the job mobility response when benefits are increased by the same amount across all jobs.

The results are displayed in the first three columns in Figure 6. The first bar displays the total
job mobility response at the kink. The second bar displays the model equivalent to the response
at the kink. This effect captures the effect of higher benefits attached to a worker’s current job.
The job mobility response at the kink, which we label “Current jobs”, is approximately 40 percent
larger than the “Total response.” This is the result of the “Future jobs” effect (third bar)—raising
benefit levels across all jobs also raises the value of jobs above the kink, mitigating the decline in
job-to-job transitions. Our estimates suggest that higher UI benefits have a strong overall effect on

job reallocation, with a 1 percent increase in benefits lowering job mobility by 0.4 percent.

The importance of the “Future jobs” effect also highlights how the job mobility response to policy
reforms depends on the precise reform considered. To illustrate this, we consider a 1 percent
increase in the earnings threshold wy to ). In the fourth column of Figure 6, we see a significant
increase in the job-to-job transition rate for workers at wy. This is because the change in the kink

increases the value of jobs for all w > wy, thus incentivizing more search for a worker at wy. Note

2In Online Appendix Section 4.5, we decompose this earnings response and into transition effects (job-to-job and
employment-to-unemployment transitions), and changes in accepted wages conditional on separation. The acceptance
wage out of unemployment is also of interest to economists because it potentially encodes information on the optimal
level of benefits (Shimer and Werning, 2007), but also because of disparate results in the literature (Nekoei and Weber,
2017). For the employed, we show that the average acceptance wage declines as benefits increase, consistent with the
data. This is due to compositional changes in the type of job-to-job transition dwarfing the effect due to increases in
the acceptance wage for workers receiving a notice shock.
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that this effect is naturally very close to the “Future jobs” effect. Thus, our analysis suggests
that the effect of benefit reforms on job-to-job transitions depends critically on how the schedule

changes and the positions of workers in the wage distribution.

FIGURE 6: Job mobility response (percent) to a 1 percent increase in unemployment benefits

0+ —

Elasticity
N
1

Total Current job Future jobs Increased kink point

Notes: The figure displays the estimated effect of a marginal benefit change on job-to-job transitions from our calibrated model. The first bar
displays the total job mobility response at the kink. The second bar displays the model equivalent to the response at the kink. This effect captures
the effect of the higher benefits attached to a worker’s current job. The third bar displays the effect that higher benefits have through changing the
valuation of future jobs. The fourth bar displays the effect of a 1 percent increase in the earnings threshold wy to w),, which is almost equivalent to
the “Future jobs” effect.

Net fiscal costs

The traditional concern over expanding Ul is the moral hazard cost arising from changes in
the search behavior of the unemployed. Our work here highlights the potentially important
role of the employed. Consider a planner who finances Ul through a proportional tax subject
to a balanced budget. For small deviations in the benefit level, taking into account that the
employment-to-unemployment rate depends on benefits, we can write the elasticity of the tax with
respect to benefits as:

Ep=1+€pp~+ Eup— Ex(w) b (6)

where D is the average duration in unemployment.’’ The fiscal cost of providing more UI is
equal to the mechanical effect plus the effect due to increased unemployment duration, increased

unemployment incidence, and changes in the average wage conditional on employment. These

eu
eu-tue”

30This comes from a balanced budget written as uE(b) = TE(w)(1 — u), where u = Note that for the purpose

of this analysis, we ignore the death rate.
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effects all matter for the optimal UI schedule. In the model, worker flows are themselves a function
of the tax rate and labor market tightness. Thus, equilibrium forces further exacerbate the costs of

increasing unemployment insurance. We capture these forces with the model.*'!

In Table 4, Panel A, Column 1, we report the elasticities in partial equilibrium, which we refer to
as the “no-equilibrium” response. The total fiscal cost of a 1-dollar increase in Ul for all workers
is 4.7 dollars, which includes the mechanical cost (1 dollar) and the net additional cost. In Row
2, we report the additional cost due to the increased inflow to unemployment. This margin results
in an extra fiscal cost of 1.7 dollars and constitutes approximately 45 percent of the total cost of a
marginal benefit expansion. The wage gains conditional on employment attenuate the excess costs
only slightly (Row 4). In total, the behavioral changes from both the unemployed and employed
result in a net additional fiscal cost of 3.7 dollars. In the second row, we see that the equilibrium
response through the response to higher tax rates exacerbates the excess fiscal costs of a change in

UL This equilibrium response further increases the overall excess fiscal cost by 2.4 dollars.
Interactions between the employed and unemployed in equilibrium

In equilibrium, there is a strong interaction between the behavior of the employed and that of the
unemployed. The behavioral changes on the part of the employed increase the cost to the state of
providing UI, requiring larger increases in taxes. This excess fiscal cost further reduces the search
effort of the unemployed since net wages are lower. By an analogous logic, the acceptance wages
of the unemployed who have received a reallocation shock also rise. Finally, similar interactions

work through changes in tightness.

We highlight these interactions by looking at the elasticity of labor productivity and welfare with
respect to benefits in Panel B of Table 4. Here, we isolate the contribution of employed workers’
responses using two counterfactuals where we hold fixed the behavior of the employed (“Only U”)
and unemployed (“Only E”). The decline in productivity and welfare when all workers respond

(“Baseline”) is around 50 percent larger than when we consider the responses separately.
Optimal policy

Our findings suggest that the responses of the employed may alter the optimal unemployment
benefit schedule. We consider two ways in which a planner could change the UI schedule: by

making a change to the replacement rate or to the earnings threshold. We consider changes to

3Isee, for example, Shimer and Werning (2007) footnote 13 for a concise discussion of this.
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each in isolation. When doing so, we compare the optimal level of each policy instrument with a
counterfactual where we keep the behavior of the employed or unemployed fixed at the baseline.
We calculate aggregate welfare as the weighted present discounted utility in each economy, written

as

W = Zg,' /Ooo e P [u(cir) — x(sif)] dt, (7)

where i corresponds to an asset level, wage and employment status, and g; is the relevant
steady-state density in each economy. We then consider the aggregated measure of consumption

equivalent variation as our welfare measure.

TABLE 4: Benefit reforms and optimal policy

A. Net fiscal costs Erp &b Eeu,b —EE(w),b
(1) (2) 3) “
1) No-equilibrium effects 4.7 1.9 1.7 -.020
2) Full-equilibrium effects 7.1 29 32 -.060
B. Counterfactuals Baseline Only U Only E
1) Productivity, €, , -0.23 -0.09 -0.07
2) Welfare, CEV -0.11 -0.06 -0.03
C. Optimal policy Baseline Only U Only E
1) Replacement rate vy 39.94% 44.62% 49.61%
2) Earnings threshold wy 3.52BA 4.25BA 4.39BA
3) Benefit at the kink b(wy) 2.35BA 2.64BA 2.78BA

Notes: This table displays the net fiscal costs of the individual behavioral margins, the effects on productivity and welfare from a marginal benefit
change, and the optimal policy in the model. “No-equilibrium effects” refers to changes in the components of the excess fiscal costs when we do
not take into account that changes in tax affect worker behavior and keep tightness at the baseline level of 1. “Full-equilibrium effects” refers to the
further impact when we consider the effect of changes in taxes on worker behavior and when we allow tightness to adjust. “Baseline” refers to the
full model. “Only U” refers to a counterfactual scenario where only unemployed workers change their behavior. “Only E” refers to a counterfactual
scenario where only employed workers change their behavior. Rows 1 and 2 in Section C correspond to the optimal policy when we consider
changes solely to the replacement rate or benefit cap. Row 3 corresponds to the optimal benefit levels (in basic amounts [BA]) when both the
replacement rate and benefit cap are changed simultaneously. In this exercise the optimal replacement rate is 1 for each column.

We first consider the optimal replacement rate in panel C of Table 4, Row 1. The optimal
replacement rate is close to 40 percent, substantially lower than the replacement rate in Norway

of 62.4 percent. If we shut off the behavior of the employed, the optimal replacement rate is 11.7
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percent higher. In Row 2, we consider changes in the earnings threshold, where the numbers refer
to the Basic Amount paid to employed workers at the threshold. In general, the planner wishes to
reduce the earnings threshold to reduce benefits for high-wage workers, which in turn increases net
wages for all individuals and, importantly, for low-income individuals through reduced taxation.
Ignoring the behavior of the employed shifts up the earnings threshold by 20 percent. Finally, in
Row 3, we adjust both policy parameters and display the optimal benefit level at the kink. The
optimal benefit levels are reported in basic amounts, where the basic amount is approximately
10,000 dollars. The optimal benefit levels at the kink are approximately 11 percent lower when we

take the employed workers’ behavior into account.

7 Conclusion

The goal of our paper was to assess whether Ul affects the job mobility and job outcomes of
employed workers and quantify how these responses affect overall job reallocation and optimal
benefits. To quantify the individual responses, we combined rich administrative data with an RKD
(Card et al., 2015). The design is well suited for answering the first part of our research question
as it allows us to separate the incentive effect of the Ul schedule from the sorting of workers
into jobs, holding the distribution of jobs fixed. Our empirical estimates suggest that employed
workers exposed to the risk of unemployment respond strongly to higher Ul benefits, resulting in
lower job-to-job transitions and higher unemployment incidence. We showed that these results
are consistent with a large class of job search models that typically predict a decline in job-to-job
transitions in response to an increase in Ul benefits. The reduction in job mobility carries over
to higher unemployment incidence when jobs differ in terms of unemployment risk and workers

systematically move to safer jobs.

To quantify how these responses affect worker reallocation and the optimal UI policy, we calibrated
an equilibrium search model to match our reduced-form estimates. The model result offers two key
insights. First, higher UI benefits lower overall job reallocation, but the effect depends critically on
the precise nature of the change in the benefits schedule. Our findings clearly suggest that not only
unemployment risk but also how this risk is insured matter in models of worker transitions across
jobs. Second, while employed workers’ responses have largely been overlooked in the empirical
literature on optimal UI, we find that ignoring their responses leads to significant understatement

of the net fiscal cost of a benefit expansion and overstatement of the optimal benefits level.
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Online Appendix:

Unemployment Insurance and Worker Reallocation

Morten Grindaker™ Michael Simmons’

1 Model appendix

1.1 Hamilton-Jacobi-Bellman equations

Let, W(w) be the present discounted value of employment to a worker with wage w, and let U(w) be the
present discounted value of unemployment to a worker with past wage w. Assume workers have linear

utility. First, define the reservation wage in unemployment, w” as solving
W(w") =U(w). (1)

The discount rate is p. The HIB equations for the model described in Section 2, for the unemployed and

employed respectively, can be written as

(W —U(w))dF(x)}, @

st wr(w)

pU(w) = max {b<w> — k() 4020 [
and
pW(w) =msg><{w— K(se)+se7te/w (W (x) =W (w))dF (x)
+A /W - (W (x) — W (w))dF (x) 3)

+(8(w) +AF (W (w))(U(w) — W(W))}-

For the unemployed, the equation describes the flow utility net of search costs, plus the net returns from
search. For the employed, the equation describes the flow utility net of search costs, plus the net returns
from search on line one. On line two, the returns from receiving reallocation shocks that are acceptable. On

line three, the returns from transitioning to unemployment.
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We repeat the job-to-job and employment-to-unemployment rates here. They are written as

Jiw) =s*W)A[1 = F(w)]+ A" [l —=F(w"(w))] and eu(w)=8(w)+A"F(w"(w)). 4)

1.2 Proposition 1
The derivative of the job-to-job rate is

Jiw(w) = s, (WAL= F (w)] = s (W)A Fy(w) — A Eyr (W' (W))W}, (w). (5)
The derivative of the employment-to-unemployment is

ey, (W) = 8, (W) + A" Fyr (W (w))wi,(w). (6)
Slope change

Assume F and 6 are smooth over the kink, and use the following notation lim,, Sowi 8% = Y+ (Wi),

dy _
w—=w, dwp
around the kinked wage, jj,+(wr) — jj.— (wi), is given as

and lim Yy (Wi ), where wy is the kinked wage. The difference in the job-to-job rate derivative

Jiwr W) = v (wi) = (85,0 (W) = 57, (W) )A°[1 = F (wi)] = (], (wi) = Wi, (wi) ) A" For (W (i)
se;rrch reallocation

The difference in the employment-to-unemployment rate derivative around the kinked wage, eu,,+(w) —

eu,,— (w), is given as
ety - (W) — ety (wi) = (] () =W, (w1)) A" For (0 (w3)).
It follows to categorise the derivatives of the policies how they change at the kink.

Search

First the derivative of search effort can be written as
K" (s () sy, (w) = =A°[1 = F (W)W (w). (7

The derivative of value of employment with respect to wages is

_ 1 eun)Uy () + 3,00 [U(0) ~ W ()]
W A= O] 480 + A7 ®

Since U,,+~(w) = 0, and by assumption 8 (w) is smooth over the kink, we can write the search component as

e e M — F(w,)] = )’ez[l_F(Wk)]z eu(wk)Uw_(Wk)
(564 (i) — 56— (wi) JAC[1 = F (wy)] = s w)) Pt s ORIl — F(we)] + 8 (we) T A7

>0 (9



Finally, we can write the derivative of unemployment with respect to wages as

X
p + st (w(w)AL[1 — F (w'(w))]

The contribution of search to the change in slope for the job-to-job transitions is written as

U-(w) =

(10)

A2[1—F(wy))? eu(wi)x

A= K"(s*(we))  (r+s¢(wi) A[1 = F (wi)] + 8 (wi) + A7) (p + 5" (wi) A[1 = F (w"(wy))])

Y

By inspection, we observe that A* is increasing in the employment-to-unemployment rate.

Acceptance

From the definition of the reservation wage, we can write the reservation wage as solving

W K (s¢) + A€ /W (W (x) =W (W) dF (x) + A7 /W oy V@ =W ) () .

+ (W) +ATFW (W) (UW)—=WW")) =b(w) +s”7t”/ (W(x) — U(w))dF(x).

wr

Substituting in for the reservation definition, taking the derivative and substituting for the derivative of the

value functions, we arrive at

(= O O)A = 5O AL = F (7 ()] () + 80" (w1)) Ui ()
T eulw)Ue (w7 () F 80 () (U (w) —U ()

> 0. (13)
Since b,,+ (w) = U,,+(w) = 0 we have w! , (w) = 0 and so can write

—A = (WCV+ (W) —wi,— (wk))lerr(wr(wk)) = —A"Eyr (W (wi))w),— (w). (14)
By inspection, we can see that A" is increase in A" (in absolute terms). Since

Jiw(w) = 55, (W)A[L = F (w)] = s (w)AF(w) — eu, (w), (15)

we have
jjw+ (W> - jjw* (W) =A +Ar and €Uy, + (W) — €Uy, (W) =—A" (16)

Considering the sign of J,,(w)

We now know that reallocation shocks generate an upward kink in the acceptance schedule. Suppose
instead, that A” = 0. We now show that the derivative of §,,(w) determines the impact of the change in the

unemployment inflow. To show this, we consider a model with at least two periods within the year.

For simplicity, we will consider two, where a worker cannot switch jobs twice. Individuals can switch
jobs and then also become unemployed if they lose the destination job within a year. If future jobs differ in
their job destruction rate, the annual employment-to-unemployment probability is affected by the job-to-job

transition rate. In this environment, the annual employment-to-unemployment probability for a given wage,



P(eu™"(w)), can be written as

1 t . t .. /
P(eu™ (w)) = / (1- / Ji(w)e 7 dx) 8 (w)e 3 4 / jie TGRS (W ]e B8 igr, (17)
0 0 0

where jj(w) = s¢(w)A[1 — F(w)] is the job-to-job rate in a job with wage w, and E[§(w')] is the expected

job destruction rate in a future job. The probability can be written as

@™ (W) — _e—E[S(w’)] S(W) _e—jj(W) —6_5(W)
plartt =t 5+ i ) s
__ BBOOL g i) _ B8O
E[S(wW)] +jj(w)
One can show that
- + if E[6(w)]>6(w)
@D Lo i misw) =5 (19)
— if E[6(w)] <d(w).
Assuming W,,(w) > 0 for all w, when 6,,(w) > 0, E[6(w)] > 6(w), and when §,,(w) < 0, E[§(w')] < (w).

The annual probability, therefore, changes if the job-to-job rate changes. Indeed, we can write

AP (eu™(w)) _ AP (eu™(w))
aw 27i(w)

Jiw(w). (20)

Given this we can see that if §,,(w) > 0, the kink in the annual job-to-job probability and the annual
employment-to-unemployment probability and have equal sign, and if §,,(w) < 0, the kink in the annual

job-to-job probability and the annual employment-to-unemployment probability and have opposite sign.

1.2.1 Alternative modeling choices

The prediction of a kink in job mobility in Proposition 1 holds for a large class of random search models
in the literature. From Equation 4 (main text), we see that there will be a kink in job-to-job transitions in
models either with endogenous search or where workers adjust their job-acceptance decisions to mitigate
unemployment risk. Christensen et al. (2005), Bagger and Lentz (2019), and Faberman et al. (2022) all
consider models of endogenous search effort and job destruction risk. In these models, job-to-job transitions
would be kinked at the maximum benefit threshold. In models where workers suffer high unemployment
risk in their current job (Light and Omori, 2004; Gutierrez, 2016; ?; Simmons, 2024) or are notified in an
advance of a layoff (Cederlof et al., 2021), benefits affect a worker’s willingness to accept a job offer, also

yielding a kink in job-to-job transitions.

For these classes of job search models, our framework predicts an upward kink in job mobility and, if job
mobility is precautionary, a downward kink in unemployment incidence at the maximum benefit cap. Thus,
by studying the changes in job mobility and unemployment incidence around the kink, we also learn which

model environment is most suitable in our setting.



1.3 Separating sorting from Ul incentives

Above, we assumed that all workers are identical ex-ante such that the relationship between job mobility
and wages only reflects behavioral responses. In reality, workers at different wage levels are likely to differ

in their traits and abilities, reflecting the sorting of workers into jobs with different wages.

Here, we relax this assumption by introducing a continuum of worker types that differ in terms of some
ability or trait, a. Let g(w,a) be the probability that a worker of type a is employed at a wage w and jj(w,a)
be the probability of a job-to-job transition for that worker. Then, job-to-job transitions evolve with wages

according to:

.. jw(w,a)g(w,a) .. dg(w,a)/g(w
i) = P L CUEROR) ) 22O SIEY)
Behavior So?t?ng

where g(w) = ¥, g(w,a) is the marginal density function and jj(w) =Y, jj(w,a)g(w,a)/g(w) is the

average job-transition rate at a wage w.

The equation above shows that jj, can be both upward and downward-sloping depending on the strength
of sorting between workers of different abilities and firms offering different wages. Moreover, the equation
highlights the difficulty separating sorting from job search responses to Ul incentives when looking at how

job-to-job transitions evolve with earnings.

However, as long as the sorting of of workers into jobs with different wages is smooth (Card et al., 2015),
the RKD that we implement in Section 5 identifies the behavioral responses to a marginal benefit change.
We test the smoothness of the density and observable worker characteristics in Section 4 and do not find
evidence suggesting differential sorting across the maximum benefit threshold. When sorting is smooth
along the threshold, the kink in job-to-job transitions can be written as:

OW (w,a,b(w)) db(w) g(w,a)

Jiwe = Jiw- = X' (@) + 0 (w,a)) ——— dw  gw)

value of UI gains

The estimates of the effect on job-to-job transitions and unemployment incidence then provide a clear test
of whether UI benefits matter for the job search decisions of employed workers. That is, the estimates

isolate the Ul-induced change in transition rates, holding the value of future jobs fixed.

1.4 The kink with a bivariate offer distribution of job loss risk and wages

In the model thus far, we have consider an economy where destruction rates are perfectly correlated with
wages. We do this to outline, in a tractable manner, that the sign on J,,(w) matters for the sign of the
employment-to-unemployment elasticity. How job destruction rates change with job switches is, instead,
endogenous if job wages and job destruction rates are not perfectly correlated as in Pinheiro and Visschers
(2015) and Jarosch (2023). Here we consider the implications for identical models to these two papers on
the worker side. The key difference is that the offer a worker receives whilst unemployment and employed
comes from a bivariate distribution f(w,d) with CDF F(w,d). The corresponding marginal distributions

may be correlated in some way, perhaps combined with a copula, but this is not important for the analysis.



Consider a model that is described by the following value function for the employed
pW (s 8) =w [ [ [Wlxy) = Wiw 8))f(x.y)drdy -+ 8[Uw) ~ W (. 6)] @1
! Wr

A worker receives a wage w, they receive offers at rate 1 each period from the distribution, and become
unemployed at rate 0 receiving discounted present value U (w). Consider the workers acceptance wage, w',

conditional on receiving a job destruction rate offer 8°. We will see that w" = w"(w, §|8°), where w” solves
W(w,8) :=W(w", 8. (22)
Writing down equation (21) with w" and 6, we have
pW(w",8%) =w"+ // /w’ W(x,y) —W(W",8%]f(x,y)dxdy+ 8°[U(w") —W(w",8%)]. (23)
The integral is identical in (21) and (23) so we can write
w =w+06U(w)—86°UW")+ (8°—8)W(w,9) (24)

Taking a step back, we are interested in how the derivative of the reservation wage at the kink varies with

82 — 4. To do this, we must consider three different cases.
Casel: 6°=6

By inspection of (24), we can see that this implies that w” = w. Therefore, the change in derivative is O at

the kinked wage wy, or
aw"  Iw"
w9 o (25)

8w,:r B ow, N
Case2: 6°< 6

This implies that w" < w - individuals are willing to accept lower paying jobs for higher security and we,
therefore, have U,,-(w") > 0 at the kinked wage. We may write the derivative of the reservation wage at the

kinked wage as

ow” B 1+ 30U, (w) 26)
dw 1+ SUyr (W) + (8 — 6°)W,pr(w,8)
The difference at the kink is then
r r oU,— (wi)
o oW _ k <0. 27)

owr  odw,  1+8Uy (W) + (8 — 8°) Wy (w', 8°)



Case 3: 62 > 6

This implies that w” > w - individuals are only willing to accept higher paying jobs for lower security. This
also implies that U,,-(w") = 0 at the kinked wage. The difference at the kink is then
aw”  dw" 5Uw]: (wk)

_ - _ . 28
owi  dwr 1+ (8= 8%)Wyr(wr,0°) (28)

This is positive if (6 —8?)W,,r(w",8°) < —1. Thus we recover a positive kink if workers move to sufficiently

unstable jobs.

In this environment, the job-to-job rate for a worker at wage w conditional on the job having job destruction

rate 69, and the associated derivative, are written as
Jiw,8|6°) =1—F(w"(w,6[6%),6°) and jji(w[67) = —f(Ww",6%)wy,(w,5[87). (29)

Suitably integrating over 6 and all 6 offers, we can compute the derivative of the job-to-job rate over all
individuals at the kinked wage. We can see that for Case 2, a negative derivative for the reservation wage
implies a positive kink in the job-to-job rate, consistent with our empirical analysis. Moreover, as we have
shown in previous subsection, moving to safer jobs results in replicating the correct response at the kink in

the employment-to-unemployment rate.

1.5 The kink in a directed search setting

Here we consider a simple directed search environment, again in continuous time. There is an exogenous
distribution of vacancies with a wage following a distribution F. Workers lose jobs at some rate 6. Let A,
the job finding rate in employment depend on the targeted wage, Ww. We assume that the job-finding rate is
declining in the target wage w For the purposes of illustration here, we ignore endogenous search effort and

job destruction rate variation. The HIB equation for the employed is written as
pV (w) = maxw+A(W)[V(#) = V(w)] + 8[U(w) =V (w)], (30)
w

where U(w) is the value of unemployment which depends on the wage through the effect of wages on

benefits. The first order condition can be written as
Ay (W) [V (W) =V (w)] + A (W) V(W) = 0. (31)

First, note that workers with higher current job value V(w) aims for a higher target wage w. To see this,
consider a worker with value V (w) that targets jobs at a wage W, and another worker with value, V (w)" >

V(w), that targets jobs at a wage w'. Optimality requires that:



By combining these inequalities we get that:

AWV () =V (w)] = AW [V (W) =V (w)]

>
IA
=

When A is decreasing in 1w, it follows that

Next, note that the value of a workers current job is kinked at the maximum benefit cap if 6 > O:

1+ 0U,
dv(w)/dw = :—+5W for w<wy
and
1
dV(w)/dw:ia for w>wy

1.6 Models with idiosyncratic shocks

An influential alternative class of models considers endogenous separations in the Mortensen and Pissarides
(1994) tradition. It turns out that these models would have a very similar structure to that mainly discussed
in Section 2. In Section 2 we consider reallocation shocks that we interpret as resembling some form of
advance notice given to the worker, either formally or informally. Workers receive an offer from the wage
distribution that they are forced to accept or become unemployed. The most basic model of endogenous
job destruction, with independent and identically distributed shocks, works in a similar way. The only
difference is that these changes in wages are interpreted as within a job. Thus, the change in slope at the
kink in the employment-to-unemployment rate documented in Section 2 carries over to the basic model

with idiosyncratic shocks.



2 Additional empirical analysis

2.1 Heterogeneity in unemployment risk

Following Landais et al. (2021), we use the information available for the worker in year ¢ to predict
unemployment risk in 7 + 1. Our measure of unemployment, 7;,, is the probability that a worker
in firm j transitions from employment-to-unemployment from one calendar year to the next. To
obtain this measure, we use the firms’ share (leave-one-out) of workers each year that transition from
employment-to-unemployment each year. To predict unemployment risk, 7,1, based on information
available in year ¢, we estimate a linear model using firm average layoff rates, employment growth, and an
indicator for bankruptcy petitions as main predictors. The model is estimated on a sample of firms with
more than 50 employees from 2005 to 2014. We use this prediction as our proxy for workers’ expected

unemployment risk.

In Figure A.1, we plot the share of a firm’s workers that makes an E-U transition in year # + 1 as a function
of predicted layoff risk. The model provides a good prediction on average. The firms’ realized layoff share
is very close to the predicted unemployment risk for the majority of the sample in each bin, except for firms
at the bottom and top of the distribution.

FIGURE A.1: Layoffs and Predicted Unemployment Risk
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Notes: The figure displays the share of a firm’s workforce that makes an employment-to-unemployment transition in year ¢ + 1 on the vertical axis for 50
different equally sized bins of predicted firm-level layoff risk sorted along the horizontal axis. The prediction is based on firm-specific predictors. These include
the firm’s leave-one-out average layoff rate at year ¢, the firm’s number of employees at year ¢ in logs, an indicator for a bankruptcy petition, employment
growth, and an indicator of negative sales growth for the firm. The estimation is based on a full sample of employed workers of working age (18-62) over the
period 2005-2014 in firms with more than 50 employees.

Table A.1 displays the average realized risk for different percentiles of predicted risk and the overall mean
and R* from the model. Overall, the prediction model accounts for 27 percent of the total variation.
The variation in realized layoffs is considerably higher than the variation in predicted risk, suggesting
significant heterogeneity within each firm. However, the model matches the average risk in the deciles of
the distribution well.



TABLE A.1: Predicted Unemployment Risk: Model fit

A. Probability of E-U transition B. Predicted Unemployment Risk
Mean Std. Dev. Mean Std. Dev.
Full sample 0.08 0.265 0.08 0.033
Distribution of risk
pl0 0.07 0.187 0.04 0.0003
p25 0.05 0.246 0.05 0.0001
p50 0.08 0.269 0.07 0.0002
p75 0.09 0.285 0.09 0.0003
po0 0.11 0.314 0.11 0.0011
p95 0.15 0.354 0.14 0.0026
R? 0.28
Observations 12,151,225

Notes: The table displays the average probability of an employment-to-unemployment transition in year 7 + 1 for different percentiles of predicted unemployment
based on firm-specific variables. These include the firm’s leave-one-out-average layoff rate at year ¢, the firm’s number of employees at year 7 in logs, an indicator
for a bankruptcy petition, employment growth, and an indicator of negative sales growth for the firm. The estimation is based on a full sample of employed
workers of working age (18-62) over the period 2005-2014 in firms with more than 50 employees.

2.2 Comparing implied effects on job-finding rates

In this section we compare the estimated effect of benefits on the probability of making a job-to-job
transition to the the elasticity of unemployment duration to benefits. Estimates of the elasticity of
unemployment duration to benefits range between 0.6-0.9 for the US (Card et al., 2015) in the post-recession
period and 1.5-1.8 in the Swedish context (Kolsrud et al., 2018).

First, we estimate an elasticity of unemployment duration to benefits of around 1.5 for unemployed
workers in our sample. To facilitate a comparison, we convert this into an elasticity of job-finding
rates for unemployed workers assuming constant and independent job offer arrival rates. Our estimated
unemployment duration elasticity directly corresponds to an elasticity of job-finding rates for unemployed

workers of -1.5, or a marginal effect on job-finding rates of 0.97.

Next, we show how the job-finding rates for employed workers can be written as a function of our estimated
elasticity of the probability of making a job-to-job transition w.r.t benefits and the elasticity of the survival
probability w.r.t benefits. We find that our estimated elasticities is consistent with an elasticity of job-finding

rates for employed workers of around one third of the effect on job-finding rates for unemployed workers.
2.2.1 Unemployment duration response

We define unemployment as a spell of non-employment following an involuntary job loss, and during which
an individual, receives unemployment benefits, and reports searching for a full-time job. This is the same
definition as the requirements for receiving UI used by the Norwegian Welfare Administration (NAV). The
start date of an unemployment spell is identified by the start date for receiving benefits from NAV. The end
of a spell is defined as finding any employment (part-time or full-time employment). Table (A.2) displays

the estimated slope change together with estimated elasticities.

10



TABLE A.2: Unemployment Duration

Summary Statistics
Variable Mean P10 P50 Mean at kink (6 G)

Duration of spell (wks) 372 485 22.85 34.49

RKD Estimates for Unemployment Duration

Log weekly duration () -0.245%%* (0.135)
Ep b 1.47
N 82,293

Notes: The table reports estimates of the change in slope ¥ in the relationship between basic amounts and the total duration
of unemployment at the threshold in the benefit replacement rate. Unemployment duration is measured as the number of days
from the initial unemployment spell is registered to the first new employment date. We report implied elasticities, computed as

&pp = % -wy where J; is the estimated marginal slope change, and D is the observed average duration at the kink. Wages are

measured in basic amounts, and wy; = 6.

Consider a mass of identical unemployed workers. Assuming that acceptable job offers arrives with a
Poisson rate A*(b) = A(s"(b))(1 — F(w"(b))), we can write expected duration as E(dur) = 1/A4(b). The
elasticity of job-finding rates among unemployed workers is then simply the negative of the estimated

duration elasticity.

We obtain the marginal effect by multiplying the elasticity with average duration E(dur) =1/ JLA“(b).
We report the effects in annual terms to facilitate comparison, which gives a marginal effect of 0.97 for

unemployed workers.
2.2.2 Implied effect on job-finding rates for employed workers

In our empirical analysis we define a job-to-job transition as an event where a worker employed in a firm i in
year f — 1 is employed in another firm j in year ¢ and where the worker does not receive any unemployment

insurance in year ¢ and year t — 1.

In this setting, a job-to-job transition only happens within a year if an acceptable job offer arrives before
the current job is destroyed and the destination job is not destroyed before the end of the year. To simplify,
assume that job-to-job transitions are not affected by job destruction rates within a year. This is a plausible
assumption if notice periods are long. In reality, Norwegian workers have advanced notice of a maximum

of six months.

Acceptable job offers arrive with a Poisson rate 2¢(b) = A (s¢(b))(1— F(w¢(b))). We let A denote the time
until an employed worker finds an acceptable job. A job-to-job transition happens from a year #( to the next

t1 if an acceptable job offer arrives before 71, which denotes the end of the year.

jj=PA<tn)=1—¢*0bn

11



We can then express the marginal response of job-finding rates with respect to benefits as:

are  ajj 1

1
ob b (1—JJ) A7

(1—JJ)

2.3 Benefits per worker and taxes paid

Our findings in Section 5 suggest that higher benefits increase the fiscal costs of Ul because they distort
employed workers’ job search behavior. Here we quantify these costs by estimating the effect on total
benefits received and taxes paid for workers in my sample. The tax-registry data contain information on the
annual amount of UI benefits each worker has received and the total annual amount of taxes each worker
has paid. ! Since workers in Norway can receive benefits for up to two years, we look at the total amount
of benefits received over a two-year window and do the same for taxes paid. As before our sample consists

of workers who are initially employed.

Higher benefit levels can affect benefits per worker through three channels in our setting. First, it
mechanically increases expenses dollar for dollar for workers who become unemployed. Second, higher
benefit levels can lead to longer unemployment durations among the workers who become unemployed.
Thirdly, as we documented in the previous section, higher benefit levels can also increase the inflow into

unemployment.

Table A.3, below, displays the estimated elasticity of benefits received and taxes paid separating between
workers in the lowest risk quintile (placebo group) and the rest of the population (treatment group). For
the treatment group, an increase in benefits leads to a substantial increase in benefits per worker with an
elasticity of close to 3. By definition, this elasticity would be one in the absence of any behavioral changes.
Thus a third of the effect can be attributed to a mechanical effect. The estimated duration effect from
Section 2.2 accounts for about two-thirds of the remaining behavioral effect, suggesting that about a third

fo the effect is driven by an increased inflow of workers into unemployment.

ITaxes paid are measured as the difference between a worker’s disposable income before and after taxes.
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TABLE A.3: RK Estimates: Net Fiscal Costs

Benefits per worker Duration effect Implied transition effect Taxes per worker
E[Bi] log(D;) E(u;) E[T}]

A. Treatment sample

/3 -2.125 -0.245 -2.287
(0.796) (0.135) (4.484)

Evkb 3.04 1.47 0.57 0.05
(1.142) (0.810) (0.096)

Bandwidth 1.04 0.77 0.98

N 2,039,174 82,293 1,936,095

B. Placebo sample

P 0.945 13.817
(1.044) (6.734)
€yt -2.08 -0.29
(2.298) (0.139)
Bandwidth 1.23 0.96
N 422,872 342,135

Standard errors (in parentheses) are clustered at the individual level.

This table reports the estimated slope change ;. from Equation 7 at the maximum benefit threshold and the elasticity of benefits
received (Column 1) and taxes paid (Column 4) w.r.t benefits. The elasticity is estimated as Z—" * %, where y is the average
outcome at the kink. Column 2 displays the estimated duration effect documented in Section 2.2, and the implied transition
effect is calculated as the elasticity of benefits received w.r.t benefits net of the mechanical effect (1) and duration effect (1.47).
The estimation is based on a sample of workers of working age (18-62) over the period 2008-2014 for workers in firms with
more than 50 employees
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2.4 Conditional wage effect

As outlined in Section 2, higher benefits might induce workers to become more selective when searching
for a new position. We cannot separately identify this mechanism from the effect on wages from benefits
leading to a higher probability of unemployment and zero-wage earnings. The reason we cannot separately
identify this margin is that we only observe acceptance wages for workers who do make a job-to-job
transition. Since the probability of a job-to-job transition is an outcome variable, we would obtain a biased
estimate if we condition on a transition Formally, we are interested in E[w,|, where w, is the acceptance
wage. However, we only observe E|[w,|jj = 1]. By writing E[w,] = E[w;|jj=1]*jj+E[w:|jj=0](1—jj),
we can derive the bias from conditioning on a job move. Both acceptance wages and job-to-job transitions

depend on workers’ current wages. Taking the derivative w.r.t benefits and rearranging we get:

db db jj db jj db jj

NV Ve
Heterogeneous treatment effects Downward bias as jj is decreasing in w,

b fi=1] _dEl) 1Al =010=00) 4L (o) )

Thus, the conditional effect on w, would be a lower bound estimate of true effect as the likelihood of

job-to-job transitions is decreasing in acceptance wages.

3 Robustness and Validity

3.1 Additional Tables and Figures

FIGURE A.2: Graphical evidence at threshold: Unadjusted

(A) Probability of a job-to-job transition (B) Probability of a E-U transition
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Figure A.2 A displays the probability of a job-to-job transition for 30 different bins of workers pre earnings on each side of the kink. Figure A.2 B displays the
probability of an employment-to-unemployment transition. The lines display the slope from a local polynomial regression below and above the kink. The figure
is based on the sample of employed workers of working age (18-62) over the period 2008-2014.
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FIGURE A.3: Graphical evidence at threshold: Placebo of Workers with Low Predicted

Unemployment Risk

Panel I: Probability of job-to-job transition
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Panel II: Probability of E-U transitions
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Figure A.3 A displays the probability of a job-to-job transition for different bins of workers pre earnings measured in 1000 NOK for a “placebo” sample of
workers from the lowest quintile of predicted unemployment risk. Figure A.3 B displays the probability of making a job-to-job transition for workers in the
public sector. Figure A.3 C displays the probability of an employment-to-unemployment transition for different bins of workers pre earnings measured in
1000 NOK for a “placebo” sample of workers from the lowest quintile of predicted unemployment risk. Figure A.3 D displays the probability of making an
employment-to-unemployment transition for workers in the public sector. The bin size is selected using an integrated-mean-squared-error optimal polynomial
regression selector from Cattaneo et al. 2019. The lines display the slope from a local polynomial regression below and above the kink.
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TABLE A.5: Robustness: Estimates across Specifications

Robustness Specifications

Local linear Quadratic model
Linear (1) + covariates (2) Bias correction (3) Quadratic (4) + covariates (5)

Panel A: i+ - Probability of job-to-job transition

Ve 0.023 0.015 0.022 0.023 0.017
(0.005) (0.005) (0.0138) (0.008) (0.008)

Bandwidth 0.40 0.40 0.81 0.82 0.78

N 1 698 080 1 698 080 3559013 3359767 3216323

Panel B: i - Probability of (E-U) transition

Ve -0.004 -0.006 -0.007 -0.007 -0.009
(0.0029) (0.0027) (0.0033) (0.0039) (0.0037)

Bandwidth 0.31 0.31 0.86 0.63 0.70

N 1303 077 1303 077 3559013 2 620988 2 620988

Panel C: vis - Wage earnings 7 + 1 (1000 NOK)

Ve 9.92 10.46 13.36 14.823 14.225
(3.713) (3.454) (4.916) (3.893) (3.615)

Bandwidth 0.32 0.32 0.77 0.80 0.80

N 799,240 799,240 1,861,909 1,928,365 1,928,365

Standard errors (in parentheses) are clustered at the individual level. Note: This table reports the estimated slope change, ¥,
from equation 6. Column 1 is without controls and uses a conventional linear estimator. Column 2 reports , from equation (7)
including controls for individual characteristics and industry dummies. The individual controls include age, an indicator for
college education, gender, and a dummy for whether the worker is foreignborn. Column 3 reports ; using the quadratic bias
correction procedure and robust standard errors from Calonico et al. (2014). Column 4 reports the estimates from a parametric
second-order polynomial model, including fully flexible controls for age, education, gender, industry, and status as foreignborn.
Column 5 reports the difference-in-kink estimator, including fully flexible controls for age, education, gender, industry, and
status as foreign-born. All specifications use the mean-squared-error (MSE) optimal bandwidth selection from Calonico et al.
(2014). Panel A reports estimates for the probability that a worker employed in year  — 1 makes a job-to-job transition in year 7.
Panel B reports estimates for the probability that a worker employed in year ¢t — 1 is non-employed in year ¢, where
non-employment is defined as having wage income below the SGA-threshold. The estimation is based on a sample of employed
private sector workers in working age (18-62) over the period 2008-2014.
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FIGURE A.4: Estimated Mobility Response by Predicted Unemployment Risk Adjusted for Worker
Characteristics
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Notes: This figure displays the marginal effect of benefits (¢ ) for job-to-job transitions for different quintiles of predicted unemployment risk. Here

(0 = Y/vk) measures the effect in percentage points for a percent change in benefits. ¥ is defined in Equation 5. The outcome variable is the probability of
making a job-to-job transition in year 7 conditional on being employed in period #1. The predicted unemployment risk is based on predictors residualized for
observable worker characteristics (age, education, gender, and foreign-born) and industry fixed effect The estimation is based on a sample of employed workers,
in working age (18-62) over the period 2008-2014 in firms with more than 50 employees. The spikes represent 95 percent confidence intervals.

FIGURE A.5: Estimated Mobility Response by Share of Coworkers with Unemployment Experience
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Notes: Workers with more previous coworkers experiencing unemployment might have better knowledge of the Ul-schedule. In this figure, we divide the
sample based on firms’ past average layoft shares (measured in year r — 1) which serve as a proxy of the number of previous coworkers that have experienced
UL The figure displays the marginal effect of benefits (04 ) for job-to-job transitions for different quintiles of firms’ past layoff shares. Here (0 = ¥ /vk)
measures the effect in percentage points for a percent change in benefits. 7 is defined in Equation 5. The outcome variable is the probability of making a
job-to-job transition in year # conditional on being employed in period ¢1. The predicted unemployment risk is based on predictors residualized for observable
worker characteristics (age, education, gender, and foreign-born) and industry fixed effect The estimation is based on a sample of employed workers, in working
age (18-62) over the period 2008-2014 in firms with more than 50 employees. The spikes represent 95 percent confidence intervals.
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FIGURE A.6: Estimated Mobility Response by Worker Types
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Notes: This figure displays the marginal effect of benefits (¢ ) for job-to-job transitions for different quintiles of predicted unemployment risk. Here

(0 = Y /vi) measures the effect in percentage points for a percent change in benefits. ¥ is defined in Equation 5. The outcome variable is the probability of
making a job-to-job transition in year ¢ conditional on being employed in period ¢1. Estimates are displayed for workers with above/below median age,
above/below median years of education, and liquid assets measured as their bank deposits. The estimation is based on a sample of employed workers, in
working age (18-62) over the period 2008-2014. The spikes represent 95 percent confidence intervals.

FIGURE A.7: Estimated Nonemployment Response by Quintiles of Predicted Unemployment Risk
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Notes: This figure displays the percentage point change in job-to-job transitions for a percentage change in benefits. (o = ¥ /vi, ¥ defined in Equation 5 for
different quintiles of predicted unemployment risk. The outcome variable is the probability of making an employment-to-nonemployment transition from year
t — 1 to year ¢. The estimation is based on a sample of employed workers, in working age (18-62) over the period 2008-2014 in firms with more than 50
employees. The spikes represent 95 percent confidence intervals.
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FIGURE A.8: Estimated Effect on Job Mobility at Placebo Kink Locations

.6
I

Empirical CDF
4
1

T T T T

-.04 -.02 0 .02
Placebo Estimates

Notes: This figure displays the results of a permutation test based on Ganong and Jéiger (2018). We draw 200 random placebo thresholds on the interval from 5
basic amounts ( 500000 NOK) to 8 basic amounts ( 800000 NOK) and estimate ¥ for each of these placebo thresholds. ¥ is defined by equation 5 and is
estimated using a linear estimator with optimal bandwidth selection and quadratic bias correction with robust standard errors clustered at the individual level
using the method of Calonico et al. (2014) The interval is chosen based on the smooth part of the earnings distribution (see Figure A.10). The figure plots the
cumulative distribution of these placebo estimates and the vertical red line indicates the estimate at the kink. The estimation is based on the sample of employed
workers of working age (18-62) over the period 2008-2014.

3.2 Difference-in-kink Design

3.2.1 Identification in the difference in kink design

The Norwegian institutional setup consists of three different treatments, all kinked at the same benefit
threshold at 6 basic amounts. Define B(w;) as the unemployment benefits, where B(w;) is a continuous
function kinked at w; = wy.. Similarly, define O(w;) as the other benefits; also, a continuous function kinked
at w; = wy. Both variables consist of a constant replacement rate, denoted by a lowercase letter r, up to the
maximum benefit threshold. The relationship between these benefits and pre-earnings can be described as

follows:

bzgf: o ifw; <wy
otherwise
0533: o, ifw; <wy

0 otherwise

Define y(b,0) = ngv/ as the potential slope between the outcome variable and pre-earnings, where b = (b,,0)

and o = (o,,0). The observed slope can be written in terms of potential outcomes:

y = p(br,0,)y(by,0,) + p(by,0)y(b;,0) + p(0,0,)y(0,0,) + p(0,0)y(0,0)
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The estimator for the change in slope of the outcome variable, ¥, would identify the effect of the change
in Ul-benefits if this was the only policy kinked at this threshold. In our setting, however, this is not true
because of the confounding treatment from other benefits. Since both treatments are kinked at the same

threshold, we can only estimate the effect of the combined treatment using the RK design:

Yy =y(br,0.) * 1w > wp| +y(0,0) % 1wy < wy)

IE(Y|wi) + _; IE(Y|wi)
wiswr oy and Z _llmWﬁW/Z e

denotes the slope between the outcome variable and pre-earnings just below the kink and Z* denotes the

We borrow notation from ? and define Z=— = lim

, where Z~

slope change just above the kink. Under the smoothness assumptions in Card et al. (2015), the regression
kink estimator would identify the kink in the outcome §, =Z~ —Z* =y~ —y™ driven by the policy changes.
First, the direct marginal effect of the assignment variable (w;) on the outcome (i.e. job-finding rate)
is smooth for an interval around the kink. This smoothness assumption ensures that the change in the
outcome variable is not driven by a discontinuous effect of the assignment variable itself. Second, any
heterogeneity affecting the outcome variable u should evolve smoothly with the assignment variable at the
kink. However, even if all unobserved heterogeneity evolves smoothly with the assignment variable at the

cut-off, the estimated kink in outcome would not identify the treatment effect of Ul benefits:

?kEyi_er = y(br,or)f—er(0,0)
[y(bryor)i _Y(Ovor)i] + [y(oaor)i _y+(070)]

Under smoothness assumption:
= [y(bhoi’)i _y<0701’)7] + [y(0a07)+ _y+<070)]

= E[(y(br,0r) = y(0,0) [wp = wi]+
E[y(0,0r) = y(0,0)|wp = wi]
The first term on the right-hand side captures the true causal effects of the change in the replacement rate
at the cut off, holding other benefits fixed. The second term captures the bias from the confounding policy.

That is, the effect of the change in the replacement rate of other benefits at the cutoff, keeping unemployment
benefits fixed.

We now show how this can be solved by exploiting the difference in kinks between a treatment group and
a placebo group. Define treatment 7" as an indicator taking the value one if an individual is in the treatment
group and zero if an individual is in the placebo group and let y; be the potential slope between the outcome
variable and pre-earnings for the treatment group and y. be the potential slope for the placebo group. The

difference-in-kink estimator can be written as:
b = (yz —yi)— e —¥7)

Under the following assumptions, the estimator returns the true causal effect of the change in the Ul-benefit

replacement rate at the cut-off:
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Assumption 1: All potential slopes between the outcome variable and the assignment variable

E[y(by,0r,u)|wp = wi, T = 1] and E[y(by,0,,u)|wp = wi, T = 0] are continuous at the threshold (w; = wy).

Assumption 2: There is no treatment effect from the main policy b, on the placebo group:
yc(braor) :yc(O,Or)

Assumption 3: The effect of the confounding policy is the constant across the treatment and
control group: [y¢(0,0) = y.(0,0,)7] = [y£(0,0) = y¢(0,0,)]

Under assumptions 1-3, Jpp identifies the causal effects on higher benefits on the outcome variable:

oo = (ve =yi) —0ec =35 = elbr,or)” =y7(0,0)] = [ye(br,0r) ™ =y (0,0)]
No treatment effect of b, on control group:

= De(br0r)” =y7(0,0)] = [ye(0,0,) ™ =y (0,0)]
Constant effect of confounding policy:

= [p(br,0r)” =¥7(0,0)] = [y(0,0,)~ — y7(0,0)]
y(br,0r)” _y(oaor)Jr

Under smoothness assumption:
= [y(br,or)—y(O,or)]

3.2.2 Implementation

The difference-in-kink estimator can be implemented parametrically using the following specification:

E(Y|wi) = Bg+Bi(wi—wi) + ¥ (wi — wi)  1[wie = wi] +x'6°

(32)
+  TB§ + B (wi —wi) +F (wi —wi) * 1wy > wi] +x'67]

where 7; is an indicator for being in the treatment group, w; is pre-earnings, wy is where Ul benefits are
kinked. The model is estimated for [w; — wi| < h] where £ is the bandwidth size. The coefficient ]
measures the difference in kink between the two groups, and X' denotes a vector of polynomial controls.
We implement this estimation using a second order polynomials as controls, such that x'60 = B, (wj, —wy)? +
¥ (wp, — wi)? % 1[wy, > wy] and use the MSE optimal bandwidth selection from Calonico et al. (2014) to set
the bandwidth 4.

3.2.3 Tests of underlying assumption

The first assumption would hold under the normal assumption of the regression kink design. We provide

evidence in support of this smoothness assumption in Section 4.1. We provide evidence in support of the
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second assumption by demonstrating that there is no kink in our main outcome variables for workers in
the lowest quintile of predicted unemployment risk. The third assumption cannot be tested directly as both
UI benefits and other benefits are kinked at the same threshold. However, we can test whether, in the
absence of treatment, the treatment and control groups are on differential trends. To this end, we estimate
the following regression equation for workers with earnings in an interval (one basic amount) above the

earnings threshold.

E(Ypwi) = B§+Bjwitrec 33)
+ T; < [BF+ Biwi+x'07]
Here T; is an indicator for being in the treatment group, w; is pre-earnings and x'8 = B, (wj, — wy)? is the
polynomial controls. The coefficient B measures the difference in slope between the two groups. In Table
A.6, below, we display the estimated difference in slope for the main set of outcome variables. For the
job-to-job probability, there are no significant differences between the trend in the outcome for the two
groups in the absence of treatment. This provides support for the assumption that the placebo group of
public sector workers serves as a good counterfactual in my setting for these outcomes. However, there is a

significant difference between the trends for EU transitions and workers’ survival probability.

TABLE A.6: Difference in Kink: Test of parallel trends in absence of treatment
Pr(Survival) Pr(Job-to-Job)  Pr (E-U)

(1 2) )
B 0.029 -0.012 -0.008
(0.0118) (0.0115) (0.0025)
Number of observations: 1 735904 1 735904 1735904

Standard errors (in parentheses) are clustered at the individual level.
Note: This table reports the estimated difference in slope .3, from equation 33 for workers above the threshold in the benefit replacement rate. The estimation
is based on a sample of employed workers in working age (18-62) over the period 2008-2014.

3.2.4 Uptake of DI and Sickness Benefits

Disability insurance (DI) and Sickness Benefits also have a maximum benefit amount capped at pre-earnings
of six basic amounts. If the cap in these benefits is driving our results, we should see a kink in the uptake of
these benefits similar to Ul Table A.7 tests whether there is a kink in the uptake of DI or Sickness benefits
around the threshold for UI benefits using my baseline specification. There is no significant kink in the

uptake of these benefits. This suggests that the confounding effects of the cap on these benefits are limited.
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TABLE A.7: Kink Estimates for DI and Sickness Benefits
Pr(DI) Pr(Sickness benefits)

(D 2
Y 0.002 0.005
(0.0025) (0.0057)
Bandwidth (basic amounts) 0.31 0.35
Number of observations: 1296 693 1 1486 389

Standard errors (in parentheses) are clustered at the individual level.
Note: This table reports the estimated slope change, 7, from Equation 5. for (1) the probability that a worker receives disability benefits in year ¢ and (2) the
probability that a worker receives sickness benefits in year r. We do not have direct data on sickness benefits in my dataset, but we can
identify sickness benefits as a residual from the tax records, using total government transfers net of UIL, DI and other pensions. The estimation is based on a
sample of employed workers in working age (18-62) over the period 2008-2014.

TABLE A.8: Difference-in-kink estimate: Job-to-job transitions

Baseline  Difference-in-kink

(D (2)
Ye 0.022 0.021
(0.008) (0.001)
Bandwidth (basic amounts) 0.82 0.78
Number of observations: 3559013 3216323

Standard errors (in parentheses) are clustered at the individual level.
Note: This table reports the estimated slope change, 7, from Equation 5. for the probability of a job-to-job transition from 7 — 1 to ¢. Column 1 displays the
baseline estimate, and column (2) displays the difference in kink estimate. The estimation is based on a sample of employed workers of working age (18-62)
over the period 2008-2014.

4 Quantitative model appendix

Here we provide a full description of the model environment, some further discussion and derivations, and

the solution method.

Preliminaries. Time is continuous and there is a measure one continuum of workers in the economy.
Workers leave the labor market at rate d and are replaced with workers with O assets. Future utility is

discounted using an adjusted social discount rate p = p + d, with each time period representing a year.

Preferences and decision making. Workers are risk averse with per period preferences given by
III(C7S) = u(c) - K(S), (34)

where ¢ is consumption, s is search effort, u(c) is the flow utility from consumption, and «(s) is the cost of
search effort. The flow utility of consumption is concave, or u/(c¢) > 0 and u”(c) < 0, and the cost of search

convex, or k'(s) > 0 and x”(s) > 0. We assume the following standard functional forms

1
l-a 1 s1+x1

and K(s) = ko (35)

T4 &

Workers choose to invest in a single risk-free asset, a, with rate of return equal to r < p, where the evolution
of assets follows
a=ra+i—-c. (36)

24



Here, i represents the wage, w, or unemployment benefit, b. The worker’s objective is to pick their search
effort s and consumption ¢ to maximise the expected present discounted value of working or not working.

Throughout, we impose a borrowing constraint at zero assets.

Job finding and offers. Firms are heterogeneous in productivity, p, and the output of a match is p. There
is an exogenous distribution of firm productivities described by the cumulative distribution function, F.
Matching is ameliorated through an aggregate constant returns to scale matching function. Workers receive
offers from the distribution whilst unemployed at endogenously determined offer arrival rate, s“A“(8),
where 6 = S/V is labor market tightness, where S is the efficiency units of search and V the stock of
vacancies. Whilst employed offers arrive at endogenously determined offer rate, s°A¢(6). s* and s are
endogenously chosen search intensities of the unemployed and employed, respectively. Employed workers
also receive offers at rate A"(0) = A"A¢(0), where the workers outside option is that of unemployment.

The offer arrival rate is determined by a Cobb-Douglas matching function of the form
M=5"WI"1 = 2i(0)=A0""" and ¢(6)=6"", (37)

where the index on A’ allows for potential differences in search efficiency for the employed and unemployed
(Faberman et al., 2020).

Transitions to unemployment. Workers become unemployed with certainty at rate 6(p). Importantly

workers may also become unemployed if the offer they receive at rate A”(0) is not satisfactory.

Wage setting. We assume wages follow the ex-post bargaining game as in Elsby et al. (2022) which has two
important features. Wages are 1) continuously negotiated between the worker and firms and 2) negotiations
take place after the job acceptance and quit decisions have been made and only temporary disruptions to
production are credible (Binmore et al., 1986; Hall and Milgrom, 2008).

Starting with 1), since wages, w, are continuously renegotiated, turnover and wages in subsequent periods
will be independent of the current wage. The current wage, therefore, has almost no effect on the worker’s
value of wages, and thereby turnover. This results in surplus that is independent of the agreed wage
(Gottfries, 2018). 2), we assume that a disagreement in the bargaining game causes only a temporary
disruption in production where the worker receives a flow income @ — BKdt and the firm incurs a cost of
(1 — B)Kdt but the firm and worker will resume negotiations after the disruption. As well as following
Binmore et al. (1986); Hall and Milgrom (2008), this is important since wages are then shielded from
unemployment benefits consistent with Jiger et al. (2023). We assume that p + K > ® such that the
flow surplus is always positive. Since the firm and the worker remain matched, the relevant threats in
the bargaining game are a temporary disruption of production. The firm’s value of agreement is therefore
(p —w)dt and the value of no agreement is —(1 — )Kdt. Similarly the value of agreement for the worker
is wdt and the value of disagreement is (@ — BK)dt. The combination of these two assumptions imply that

the firm and the worker bargain over the flow surplus.

We assume that bargaining takes place in a two stage process. In the first stage, the worker makes a take it
or leave it offer to the firm. If the offer is accepted, this is the contracted wage that the worker receives. If
instead the offer is rejected, there is a lottery where with probability B the worker makes a take it or leave

it offer and with probability 1 —  the firm makes a take it or leave it offer. The equilibrium in the second
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stage of the game is as follows, the worker makes an offer of p+ (1 — 8)K and accepts any w > @ — BK, the
firm offers @ — BK and accepts any w <= p+ (1 — B)K. To solve for the subgame perfect equilibrium we
then have to consider the first stage. The firm will acceptany w < B(p+ (1 —B)K)+ (1 —B)(w — BK) =
Bp+ (1 —B)o. The worker in turn offers beta p+ (1 — ). This offer is strictly preferred to the lottery
by the worker at the borrowing constraint where the worker has concave preference. Outside the borrowing
constraint, the worker is indifferent since the risk of the lottery disappears due to continuous renegotiation.

The wage equation we adopt is then
w(p) = Bp+ . (38)

Unemployment insurance. Unemployment insurance is a proportion v = 0.624 of a workers wage up to
the wage wy, = w(py), and is flat thereafter consistent with the system in Norway. More precisely, the level

of unemployment insurance resembles

0.624w(p) if w<wy
b(w(p)) = ' (39)
0.624w(py) if w > wy.

Vacancy creation. Vacancy creation follows the Diamond-Mortensen-Pissarides tradition (Pissarides,

2000). Firms pay a per period flow cost, k, to post a vacancy, and we assume free entry.”

4.1 Hamilton-Jacobi-Bellman equations

Let the present discounted value of unemployment and employment be written as U(p,a) and W(p,a),
where, p is the productivity of the firm and a is the worker’s stock of assets. Define the relative acceptance

strategies, p“(p,a) and p®(p,a) as solving

W(pr(p,a),a) =U(p,a) and W(pe(p,a),a) =W(p,a), (40)
where the thresholds are unique since W), is strictly positive, which also implies that p¢(p,a) = p.
Workers

The Hamilton-Jacobi-Bellman (HJB) equations for unemployment and employment can, respectively, be

written as

pU(p;a) = maxu(c”) = x(s") + Ua(p,a)[ra+b(p) - '] +5“2"(6) /,,u(,, Y (W(x,a) —U(p,a))dF (x),
(41)

2Instead one could consider vacancies as a stock, where the job creation cost is sunk (Coles and Moghaddasi Kelishomi,
2018; Carrillo-Tudela et al., 2021; Elsby et al., 2022; Qiu, 2022; Bagga et al., 2023). However, since this is less common in the
literature, we maintain the traditional setup.
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and

PW(p,a) =maxu(e) = x(s") + Walp.a)ra+w(p) | +5°2°(0) | (W(x.0) =W (p.@)dF(

+Ar(9)/pr(pa) (W(x,a)— W(p,a))dF (x) 42)
+(6(p) +A"(0)F(p"(p,a)))(U(p,a) —W(p,a)).

where A"(0) = A"A¢(0). Each is subject to the included law of motion of assets and the zero asset floor
a>0. (43)

Workers in unemployment consume and save, and choose search effort and receive offers. Those in
employment consume and save, and choose search effort. Following this, other than nothing happening
there are three further potential occurrences: First, workers may receive offers where there outside option
remains the same. Second, workers may receive acceptable offers where the outside option is that of
unemployment, as is shown on the second line. We think of this type of job switch as a simplified version
of modelling some form of notice prior to job loss, be it formal or informal. Third workers may transition

into unemployment, as is shown on the third line.

Optimal consumption and search solve

Ua(p,a) =u'(c"(p,a)) and Wu(p,a)=u'(c*(p,a)), (44)

(W(x,a)—u(p,a))dF(x) and K'(se(p,a)):M/p(W(x,a)—W(p,a))dF(x>
(45)

Firms

Let V and J(p,a) be the value of a vacancy and the value of a filled job to the firm. The value of a job
to a firm is a function of the asset level of the worker they employ since assets impact a workers search

behaviour. The flow value of a vacancy is written as
~ a rp ~
pv =—k+q(6) [ [ U()—VIAG)AF2)AGW) (46)
a Jp

where A(p,a) is the probability that a job with productivity p will be accepted by a worker with productivity
a, G(a) is the distribution over asset levels. The acceptance probability takes into account that unemployed

workers and employed workers find jobs and accept jobs at different rates and is written as

A(p,a) = (47)
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where 8(p,a) is the total units of effective search for workers with assets a and will accept an offer p.> Free

entry implies V = 0, and so we may write

k P ~

o= [ [ AN AG0). @)
q(0) a Jp

The flow value of a filled position to a firm with productivity p who is employing a worker with asset a is

written as

pJ(p,a) =p—w(p)—(8(p) + A" +s(p,a)A°(8)[1 = F(p)])J (p) +Ju(p,a)[ra+w(p) — c(p,a)]
p—w(p)+Ja(p,a)[ra+w(p) — c*(p,a)] (49)
p+68(p)+A"+s5%(p,a)[l - F(p)]

= J(p)=

The firm receives flow profits, p — w(p), minus the expected losses from the job being destroyed. Notice
that reallocation shocks do not directly impact a firm since these occur once the match is destroyed. We
can, therefore, write down the job creation condition which implicitly defines an equilibrium value for 0 as

a function of policies and the model parameters

A(x,y)dF (x)dG(y). (50)

ko / /f’x w(x) +Jy(x, ) [ry + w(x) — c*(x,9)]
q(6) p+l’+5( ) +5¢(x,y)[1 = F(x)]
4.2 Kolmogorov forward equations

The equation describing the steady state distribution, g°(p,a), for the employed solves

0= —ja[se(p,a)ge(p,a)] ~&(p.a) (s* (. )AL~ F(p)] +8(p) + ')

p p(p") p(p")
+ </ lese(x,a)ge(x,a)dx—k/ l”s"(x,a)g“(x,a)dx—k/ l%“(x,a)dx)f(p), 5D

where, 8, is the savings rate, and p(p”) = prl (p,a), or the inverse function of the reservation productivity
- the productivity of workers who are indifferent between accepting a job with productivity p and not. The

equation describing the steady state distribution, g"(p,a), for the unemployed solves

0= —L18"(p.a)g"(p.a)] — g"(p,a)s" (p.)A"[1 — F(p' (p,a))]

da
+5(p.a) (8(p) +A'F (P (p.0))). (52)
For both, the first line describes the outflows and the second line describes the inflows.
4.3 Equilibrium

A steady state equilibrium in this economy is

3 : . P g () (0) gt (x)dx—+(1—u) [P s¢ ()A€ (8)g¢ (x)dx+(1—u) [PP) §(x)A7(6)g® (x)dx
Ignoring the dependence on assets, we may write A(p) = e (x)xu(e)iu LI (x))&‘(e)g%(x)dw(l—u) j'6(x))tf(9)gc‘(x)5x

where p(p") := p"~!(p), or the inverse function of the reservation strategy for worker in unemployment or receiving a reallocation
shock.
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1. Alist of value functions {W (p,a),U(p,a),J(p,a),V} that satisfy (41), (42), (46) and (49).

2. A tightness level satisfying (50).

3. Acceptance, consumption and search effort decisions satisfying (40), (44) and (45).

4. Distributions satisfying the Kolmogorov forward equations (51) and (52).

5. A wage function described by (38).

4.4 Changes in tightness and reallocation shocks

Our interpretation of A" is that it resembles some form of advance notice. Given this, the rate at which a job
is destroyed is 6(w) +A"(0). Since A"(0) = A"A¢(0), we have A5(6) > 0. Thus, an increase labor market
tightness results in more jobs being destroyed through advance notice. Instead, what we aim to capture
from an increase in labor market tightness is that more workers are able to escape periods of advanced
notice - when job finding rates are high, workers in notice are more likely to move to new jobs than if job
finding rates are low. See ? for clear evidence of this using data from Norway. To capture this effect we
make a slight adjustment to how tightness enters the job destruction rate. Consider an increase in 0 from
1 (as it is at the baseline) to 1+€. This increases A”(1) by AA". Instead of job destruction increasing by
AL”, we keep the overall job destruction rate fixed. This requires that we take AA” from & (w). Thus, the
new rate at which workers flow into unemployment with certainty is 6 (w) — AA”, whereas the rate at which
workers receive reallocation shocks is A"(1) +AA”. Again, this captures the idea that, when some workers
face advance notice shocks, an increase in the job finding rate increases the flow of workers to new jobs and

reduces inflow into unemployment.

4.5 Kink solutions from the quantitative model

In the estimation, we match the empirical moments to the closed form solutions for the change in the job
switching rate and the change in the employment-to-unemployment rate. This is important since this means
grid size in the calibration does not directly impact the model based marginal effects. The derivation follows
that seen in the first section of this Appendix, where one must take into account the curvature of the utility
function and relationship between consumption and assets. First let the employment separation probabilities

for workers in jobs with productivity, p, and assets, a, be written as

Ji(p,a) = s*(p,a)A°[L = F(p)|+ A"[1 = F(p'(p,a))] and eu(p,a)=38(p)+A"F(p'(p,a)).  (53)
Then, the derivative of the employed value function with respect to productivity is written as

wp(p)u' () + [ra+w(p) — cJu" (c®)c}, + eu(p,a)Uy(p,a) + 8,(p)[U (p,a) — W(p,a)]
p+s¢(p,a)A¢[1 —F(p)|+6(p)+ A

Wp(p7a) = . (54)

29



Then, we may write the change in the derivative of job-to-job transitions due to search for an asset level, a,

as

(594 (Prs @) = - (prs @) ) AS[1 = F (py)] =
A2[1 — F(py)]2 [ra+w(pi) =l (c*)(chs — ¢ ) + eu(pr, @)Uy~ (pr, @)
K" (s*(pr.a)) P +5°(pr,a)A¢[1 — F(pi)] + 8 (pi) + A7

(55)

Thus the differences in consumption derivatives at the kink impact the kink in transitions. We approximate

these with the model solution.
4.5.1 Changes to the kink in the density with asset heterogeneity

The job-to-job rate can be written as

jitp) = B LD here ge(p) = ¥ (o) (56)

Taking the derivative we can write
_ LaJip(p,0)g*(pa) | Xa(Ji(p.a) —Jji(p))g}(p.a)

g(p) g(p)

Behaviour Density

jjp(l’)

(57)

Changes in the density, therefore, determine changes in the job-to-job, and employment-to-unemployment,
rates. Without heterogeneity in some way as is the case in the baseline model, changes in the density do not
impact the flows. If workers have different transition rates as a function of the asset level, then the potential
compositional differences results in changes in the flows beyond the direct behavioural effects. At the kink,

we can write

Yo (Jips(pia) = jjp—(p.a))gt(p.a)

Jip+(P) = Jip-(p) =

g¢(p)
Beh;;iour
| LaUip @) = 7iP)) (851 (P.0) =& (@) oo
g°(p) )
De?lgity

We can see that the effect of the kink depends on whether there are differences in job switching rates by
asset level relative to the average. We can measure this directly with the model solution by approximating
the derivatives with first differences, but it is also possible to derive an approximation for solution for
gp+(p,a) — g5,_(p,a), to understand the role of the “Density effect”. First, ignore the first term on the right
hand side in (51). Second make the assumption that all workers who receive reallocation shocks, or who
are in unemployment will accept a job at the kinked productivity, which is true in the model calibration.

Then we may write the change in the derivative of the density at the kinked productivity for a particular
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asset level as

(55 (Pro) = 55 (Pro@) 241 = F (py)]
s¢(pk,a)A¢[1 = F (pp)] 4+ 6 (pr) + A"~

8p+ (P, @) — 8p—(Pr:a) = —8°(Pr:a) (59)
Thus the kink in the density is proportional to the kink in search effort. The reallocation effect does not
appear since workers leave the current job with certainty following a reallocation shock. In our calibrated
exercise we find that the overall marginal effect for the job-to-job rate can be decomposed as

jjp+(P) —]’J'p*(P) = (60)

—.10 + =0 .
Behaviour  Density

The impact of the heterogeneity in assets does not change the kink estimate in our calibration.
4.5.2 Kink in earnings and acceptance wages

An employed worker earning e = w at the start of a period, will in expectation be earning E(e) at the end
of the period. We suppress the dependence on assets here but assume we are referring to a particular asset

level that we must aggregate over. The earnings effect is written as
E(e) = P(eu)*0+P(jj)w' + (1 —P(eu) — P(jj))w, (61)

where for brevity we suppress the dependence on p. In the event of unemployment, the worker earns
nothing. If the worker does not become unemployed or switch jobs, they earn the same wage as at the start
of the period. If the worker switches jobs they earn some wage w’. Taking the derivative with respect to

productivity, we may write

Ep(e(p)) = Pp(ji(p))W +P(jj(p))wy, + (1 = Pyeu) = P (jj))w+ (1 = Plew) = P(jj))wp.  (62)

This implies that the difference in the earnings derivative at the kink

Ey(e(p)) = Ep-(e(p)) = e 47 (W —w) +e”"Y"(0 —w) + P(jj) Wy —W),-). (63)
Job trans?trion effect h Acceptance effect

Thus the earnings effect is composed of a transition effect through job-to-job transitions (term 1), and
employment-to-unemployment transitions (term 2), plus an acceptance effect (term 3). While the overall
earnings effect is important, also of interest is the acceptance effect. To understand this effect, we require

an expression for w),. First, we may write w’ as

o fpw(x)dF(x) i fprw(x)dF(x) ji ‘ 64)
1-F(p) jjs‘f’jjrl L—=F(p") jjE+Jji

The average accepted wage is equal to the average accepted wage for workers who switch jobs through
endogenous search multiplied by the relevant proportion, plus the average accepted wage for workers who

switch jobs following a notice period shock multiplied by the relevant proportion. Taking the derivative of
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this we can write
a . .s a . .r aws . -s awr . -r
/] )+ e LA ALt —
ap\Jji*+Jjj op jjiE+jim 9p ji+JJ

Acceptance holding the composition fixed

/ S
P op\ jis+Jjj

(65)

LY
Compositional change

The first two terms describe the effect on the derivative of the average acceptance wage only through
changes in the composition of job-to-job transitions. The latter two terms describe the effect on the
derivative of the average acceptance wage only through the derivative of the two underlying average

acceptance wages, holding the composition of job-to-job transitions fixed.

Evaluating the derivatives we arrive at an expression of the acceptance effect conditional on switching jobs

split into the “Compositional effect” and the role of “Acceptance holding the composition fixed”.

JJ* i il s
W;+_W;7:<Ws_wr) ’y ]]]]zy JJ _ (Wr_w(pr));/j . (66)
—_———

Compositional effect Acceptance holding the composition fixed

We arrive at a decomposition of the earnings elasticity split into the three components: the job transition
effect, the compositional effect, and the acceptance effect holding the composition fixed.* Quantitatively,

we have
Total acceptance effect = - 0.009

eep= —0.0679 —  0.0094 + 0.0004 . (67)
’ N—_—— N—— N—

Job transition effect  Compositional effect ~ Acceptance holding the composition fixed

Thus, while workers increase their acceptance wage following notice period shocks which in turn attenuates
the negative earnings response from increases in unemployment benefits, this is dwarfed by compositional
changes in the type of job-to-job transition. This results in the average accepted wage following a job-to-job
transition declining as benefits increase. This is fully consistent with our empirical analysis.” Note that,
given we have written down a model with asset heterogeneity, we must take this into account. However,
consistent with the previous subsection, the kink in the asset distribution at the kinked wage plays virtually

no role in the earnings effect.

4.6 Solution algorithm and calibration

We follow Achdou et al. (2022) when solving the model. We note that one must allow for the software to
acknowledge the sparsity of matrices used to solve the model, otherwise this will render the algorithm far

slower.

4A nice feature of the total earnings effect is that is composed uniquely of the marginal effects, transitions, and the wage at
the kink and average accepted wage.

SWe also refer the reader to footnote 23 in the main text where we discuss this issue with estimating the “true” acceptance
effect empirically.

32



4.6.1 Solution

V is the column vector that stacks all value functions. The stacking goes through assets then firm
productivity,
V(pi,ain,)

V(pn,,a1n,)
V= : (68)

VU (p1,arn,)

VU(le,?alZNa) 2NN, x 1.

Let A represent the matrix governing workers returns from job mobility following endogenously chosen
search. Let A represent workers returns from job destruction or reallocation shocks. Finally, let P describe
the returns from asset accumulation. Each of these matrices are 2N,N, x 2N,N,, in size. Given the specified

cost of search function, we can write down the solution to search effort as

1

S=(—AV)". 69
(V) ©)
We can then write down the transitions matrix T as

T=A+A+P (70)

Once the matrices are built the solution iterates until convergence using the implicit method. With an

appropriate value for I', which can in principle be arbitrarily large, we iterate on the following equation
n+1 1 -1 n n 1 n
14 :(I(l:—f—p)—T) (u(c)—K(S)—i—l:V ) (7D

until some threshold level, £/77¢5" is reached which we take as occurring when gthresh — 106 > max vr—
Vn+1 |

We are then able to calculate the equilibrium distribution, g, since

0=T"g, (72)
where superscript T is the transpose. See (Achdou et al., 2022) for more details.
4.6.2 Calibration

Using the solution, we are then able to calculate the moments described in the main text. This allows
us to use simulated method of moments to calibrate the parameters. To do this we choose optimization

procedures resembling those in Lise (2013) and Jarosch (2023).

First, we implement an algorithm inspired by Metropolis-Hastings. Start by selecting an initial parameter

set. Proceed to solve the model and compute the criterion function. Next, generate samples from a normal
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distribution centered around the parameter values, with a standard deviation proportional to the parameter
value. Typically, we opt for a sixth of the initial guess of the parameter values. If the new parameter set
yields a lower criterion, adopt the new parameters. Conversely, if the criterion increases, retain the previous
parameter set and discard the new one. Each iteration constitutes a chain, and we repeat this process to

generate 1000 chains, each with a length of 100, generating a 100,000 sets of parameter values.

Secondly, on the ‘best’ 50 chains, we use the Nelder-Mead simplex directed search algorithm to find
local minima around these sets of parameter values. We take the minimum of these to be our calibrated

parameters.

TABLE A.9: Estimated parameters and model fit

Structural Parameter Values Empirical moments Model moments
Externally set
Time preferences p =075 5% rate + 40 year life
Matching elasticity n=.5 standard
Search costs Ko =10 normalization
Vacancy cost k=.37 steady state tightness = 1
Cost of delay =0 see text
Internally calibrated
CRRA coefficient a=32
Otjj:—.13 Otjj:—.lo
Oy = .05 Oy = .05
Search efficiency:
-unemployed A*=0.8 ue = .54 ue = .42
-employed A =21 Jjj=.22 jj=.19
Search cost k=13 Jj(4BA,5BA,6BA) = .22,.19,.17 Jj(4BA,5BA,6BA) = .30,.22,.15
Job destruction:
6 =0 eu(6BA) = 0.022 eu(6BA) = 0.038
5;? = eu(4BA) = 0.051 eu(4BA) = 0.042
oM =47 eu(5BA) = 0.032 eu(5BA) = 0.040
eu=.028 eu=.029
Productivity distribution:
p~ B(o,,0p) 0,=0.96 var(w) = .09 var(w) = .05
p~ B(04,0p) 0,=0.75 G(kink) = .50 G(kink) = .30
b _ 55 b _ 56
w w
Bargaining B = wil =12 wil = 11
Layoff notice shocks A¢ /'t j jdown =.37 Jidown = .36
Interest rate r= 01 =47 Z=.1
Untargeted moments
El. unemployment duration w.r.t benefits 1.5 1.9
El. earnings w.r.t benefits -0.08 -0.08

Notes: All rates are at annnual frequency. See description in text for the empirical moments.
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