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MANIPULATION  AND  SELECTION  IN  UNEMPLOYMENT  
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Luca Citino, Kilian Russ and Vincenzo Scrutinio 

In this paper, we study the selection patterns of individuals who manage to have their lay-off delayed 
around an age at lay-off threshold entitling them to four additional months of unemployment insurance, that 
is, manipulators. Using administrative data from Italy and bunching techniques, we document substantial 
manipulation around the cut-off and show that manipulators are selected on their long-term non-employment 
risk, but not on their moral hazard cost. Finally, we develop a sufficient statistics framework to assess how 

these findings affect optimal unemployment insurance duration in the presence of manipulation. 
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he targeting of public policies on the basis of observable characteristics is widespread in OECD
ountries. Governments tax individuals by marital status, provide welfare based on household
ize, and tie disability insurance to medical conditions. Tying public benefits to observable
nformation holds the potential to increase cost-effectiveness and provide assistance and support
o those most in need. While the efficiency of targeting based on immutable tags is well understood
Akerlof, 1978 ), in practice policymakers often have to rely on endogenous tags, which leave
oom for strategic manipulation and self-selection of unintended recipients into benefit schemes.

How should we view such manipulation? Typically, the initial inclination is to regard it solely
s opportunistic behaviour. Undeserving individuals cheat their way to higher benefits and thrive
t the expense of others. While manipulation undeniably increases public spending, this judgment
acks a more comprehensive understanding about the underlying motivation behind it. Perhaps,
ndividuals who decide to manipulate may value the additional benefits tremendously or act
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ut of desperation. Manipulators might also be relatively less responsive to benefits once they
ualify for them. Understanding the underlying motivation and subsequent behavioural changes is
ssential for assessing the welfare consequences of manipulation for designing optimal policies.
ntuitively, how much policy differentiation is appropriate depends on who the manipulators are
nd how responsive they are to benefits. Given the prevalence of endogenous tags, this question
eems highly policy-relevant, but has not been addressed before. 

In this paper, we examine these issues in the context of unemployment insurance (UI), where
ifferentiated policies and manipulation are widespread (see Spinnewijn, 2020 , for a survey; see
an Doornik et al. , 2023 ; Khoury, 2023 , for recent evidence of manipulation). To do this, we rely
n confidential administrative data from the Italian Social Security Institute (INPS) on the total
f UI claims between 2009 and 2012, which we link to matched employer–employee records.
n this period potential benefit duration (PBD) in Italy featured a sharp discontinuity based on
he worker’s age at lay-off. Specifically, individuals separating before age fifty were entitled to
ight months of UI, while those separating afterwards were entitled to twelve months of UI. 1

his notch in the PBD schedule created substantial incentives for some workers to strategically
elay their lay-offs. 

While it is relatively straightforward to quantify the impact of such manipulation on public
pending, providing a comprehensive analysis of the motivations behind it is more complex. We
istinguish two drivers of manipulation: moral hazard and long-term non-employment risk. To
x ideas, consider two extreme cases. First, suppose manipulators are individuals who would
ave found a job exactly eight months after lay-off, but because they are now self-selecting into
 more generous scheme, they are staying in non-employment for four additional months, as a
onsequence of a decrease job search effort in response to longer UI. In this case manipulation
s motivated by an anticipated moral hazard response to longer UI. 2 On the contrary, suppose
anipulators would stay in non-employment for at least twelve months irrespectively of the

ength of UI coverage. In this case, manipulation also allows them to collect four additional
onths of UI benefits. However, these are paid mechanically due to longer statutory coverage,
ithout any change in job search effort and total non-employment duration. In this latter case,

t is individuals’ long-term non-employment risk that drives selection into manipulation, rather
han an anticipated moral hazard response. In reality, manipulation is likely motivated by a
ombination of these forces, but it is clear that determining which one plays a stronger role
ay lead to very different positive and normative views related to manipulation. In this paper
e estimate the relative importance of these two drivers for manipulators and compare them to
on-manipulators, i.e., individuals laid off just before their fiftieth birthday. 

We start our analysis by providing clear graphical evidence of manipulation, in the form of a
harp drop in the number of lay-offs right before age fifty and a spike of equal size right after
hat age. Using bunching techniques (Kleven and Waseem, 2013 ) we estimate that over 15% of
ll lay-offs of permanent workers in the private sector within six weeks before workers’ fiftieth
irthday are strategically delayed. To the contrary, we do not detect any manipulation for workers
n the public sector or temporary workers in the private sector. In addition, we find no evidence
hat the notch leads to an overall increase in the number of job separations, what we label an
xtensive margin response. 
The Author(s) 2026.

1 Similar policies are or have been in place in several OECD countries, such as Germany and Austria, among others. 
2 Estimating selection on moral hazard has proven notoriously difficult in practice, resulting in relatively little empirical 

ork on the topic, with Einav et al. ( 2013 ) and Landais et al. ( 2021 ) representing two notable exceptions in the context 
f health and unemployment insurance, respectively. 
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On average manipulators spend fourteen more weeks on benefits and collect an additional EUR
,239 each, a 38.5% increase over their baseline UI benefit receipt. While these numbers seem
arge, this increase in spending could reflect both a decrease in job search effort in response to
onger UI or a mechanical transfer to people who are at high risk of long-term non-employment
egardless of the length of UI coverage. Disentangling the relative importance of selection on
on-employment risk and selection on moral hazard requires constructing manipulators’ coun-
erfactual non-employment duration in a world where no manipulation is allowed. This is hard
oth because we only observe ‘manipulated’ data and because we cannot discern manipulators’
dentity. We overcome these challenges by combining ideas from the bunching estimator of
iamond and Persson ( 2017 ) and the untreated outcome test of Kowalski ( 2023 ). The intuition
ehind these methods is that abnormal changes in the outcome variables (e.g., non-employment
robabilities at different points in time during the non-employment spell) close to the thresh-
ld, both on the side from where the manipulators move away and on the other side where the
anipulators move to, combined with the share of manipulators driving these outcome changes,

llow inferring the average outcomes for manipulators and non-manipulators under either policy
egime. This approach relies on standard smoothness assumptions about the relationship between
he outcome and the ‘running’ variable (i.e., age at lay-off), absent manipulation and the absence
f extensive margin responses. Under these assumptions, and owing to the granularity of the
dmin data, our strategy allows us to study both how manipulators’ monthly survival rates in
on-employment respond to longer coverage, but also how their baseline (or ‘untreated’) monthly
on-employment risk differs from that of non-manipulators. We are the first to combine insights
rom both Diamond and Persson ( 2017 ) and Kowalski ( 2023 ) to study at the same time selection
n untreated outcomes and selection on treatment effects in a regression discontinuity (RD)
etting with manipulation. 

Our survival analyses reveal that approximately 81% of the increase in UI benefit receipt for
anipulators is mechanically due to longer coverage, while the remaining 19% is the result of a

ecline in job search effort caused by longer PBD. In order to measure manipulators’ moral hazard
esponses, we compute BC/MC ratios (Schmieder et al. , 2012 ; Schmieder and Von Wachter,
017 ; Gerard and Gonzaga, 2021 ), defined as the ratio between the changes in UI expenditure
nd tax revenues arising from changes in the search behaviour of workers (behavioural cost, BC)
nd the cost arising from longer coverage without changes in the search behaviour of workers
mechanical cost, MC). We show that for one euro of mechanical UI transfer towards manipulators
he government pays an additional 24 cents due to behavioural responses during non-employment.
nterestingly, we find virtually the same result when studying non-manipulators. This implies that
anipulators are not adversely selected on their efficiency cost, which may mitigate concerns

bout anticipated moral hazard responses being the prime motive for selection into manipulation.
ather, we document that manipulators are highly selected on long-term non-employment risk.
ven absent manipulation, manipulators would have exhausted eight months of UI benefits with
 16.8 percentage points (p.p.) higher probability than non-manipulators. 

The firm–worker collusion to delay lay-offs seems to act as an effective screening mechanism
or long-term non-employment risk, while preventing selection on moral hazard responses. We
nvestigate this mechanism further by documenting observable worker and firm characteristics
hat are associated with manipulation. Manipulation is more prevalent among female, part-time,
hite-collar workers and in smaller firms. Manipulators’ careers are similar to non-manipulators’,
ut they exhibit higher pre-lay-off absence rates (e.g., sickness, accidents, a child’s illness) in the
ears before the separation, although these differences are not always statistically significant. On
© The Author(s) 2026.
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he one hand, these results suggest that lower adjustment costs and proximity between workers
nd supervisors may facilitate manipulation in our context. On the other hand, they also suggest
hat firms may favour disadvantaged workers with poor labour market prospects. 

Our results carry broader implications for the design of targeted UI programmes in the presence
f manipulation, an understudied area of research of direct policy relevance (Spinnewijn, 2020 ).
n the last part of the paper we provide a sufficient statistics characterisation that highlights which
mpirical moments are required to evaluate targeted UI when manipulation occurs with respect to
 given tag. We show that the share of manipulators, the degree of selection on BC/MC ratios and
election on baseline non-employment risk, which we estimate in the paper, play a crucial role,
ecause they contribute to enlarge or shrink manipulators’ impact on the government budget.
ince manipulation is localised near the age-fifty threshold, the short prolonging of unproductive
ork relations is unlikely to generate first-order welfare consequences and so we ignore them in

he paper. To the contrary, our focus on manipulation is motivated by the first-order welfare gains
t produces for manipulators, together with the fiscal externalities it imposes on the government
udget. 

Our theory shows that manipulation can improve welfare the more manipulators are positively
elected on their consumption smoothing value and negatively selected their effective moral
azard cost. The model thus reveals whether or not further differentiation with respect to a
iven tag—after taking manipulation into account—has any potential benefit or if the optimal
olicy is in fact undifferentiated. Our theory does not provide guidance for choosing among
everal potential tags or for assessing their appropriateness more generally. Finding out which
imensions allow welfare-improving targeting in different policies is a fruitful avenue for future
esearch, although policymakers might ultimately refrain from exploiting some of them, because
f, for example, transparency, administrative costs, horizontal equity and fairness concerns. 

Ideally, policymakers might eliminate manipulation by directly addressing information asym-
etries. However, finding credibly exogenous tags in the realm of social insurance has proven

ard (Spinnewijn, 2020 ), and the challenge becomes that of designing an efficient second-best
ocial insurance system (Nichols and Zeckhauser, 1982 ). For example, recent studies (Mueller
nd Spinnewijn, 2023 ; Wunsch and Zabrodina, 2023 ) show that job histories predict long-
erm non-employment risk and moral hazard responses particularly well. While these may be
nformation-rich tags, they are also highly endogenous and selection into behavioural responses
nd associated fiscal externalities could invalidate or reinforce any beneficial effects from differ-
ntiation along these informative tags. Our methods allow to measure these fiscal externalities,
ffering insights on how optimal second-best policies should account for these effects. A full
elfare evaluation would require additional data on manipulators’ value for longer UI, which

emains an open question. 
Our empirical results show that manipulation is highly concentrated around the age-fifty

hreshold, potentially limiting its welfare impact in our setting. However, our results remain
elevant for three reasons. First, similar selection patterns may exist in other settings with more
mbitious policy differentiation, where ignoring manipulation could have larger consequences.
ur methodology could be readily and fruitfully applied to these cases. Second, we show that

ndividuals possess relevant information concerning their long-term non-employment risk, which
ould improve targeting. Last, our setting suggests that such information is—at least partially—in
he hands of firms, which might also contribute to improve the targeting process by screening
orkers with prior health-related absences who are at a higher risk of long-term unemployment.

nterestingly, these measures are also observed by the Social Security Institute, which could be
The Author(s) 2026.
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sed to further screen workers. Finding ways to exploit this informational advantage without
roviding firms with additional bargaining power over workers appears challenging, but has the
otential to improve targeting. 

Our work relates to several strands of the literature. A large body of empirical work studies the
isincentives effects of UI on job search and post-re-employment outcomes, exploiting similar
olicy variation (Card et al. , 2007 ; Lalive, 2007 ; Schmieder et al. , 2012 ; Landais, 2015 ; Nekoei
nd Weber, 2017 ; Johnston and Mas, 2018 ). Contrary to our setting, these papers rely on the
bsence of manipulation to identify the treatment effects of interest, whereas we study the effect
f manipulation in a setting where it does occur. 

In this sense, we also contribute to the small, but growing, literature on manipulation in social
nsurance. Two recent contributions by Khoury ( 2023 ) and Van Doornik et al. ( 2023 ) document

anipulation in UI systems around eligibility and seniority thresholds in Brazil and France,
espectively. Van Doornik et al. ( 2023 ) provide evidence of strategic collusion between workers
nd firms who time lay-offs for UI eligibility, while Khoury ( 2023 ) exploits a discontinuity in
enefit levels to estimate an elasticity of employment spell duration with respect to UI benefits
f 0.008. However, neither study examines the selection patterns we analyse in our work nor
he implications for optimal UI through a model. In the last part of the paper we also provide a
eview of the literature to rationalise why manipulation may be present in some settings, but not
thers. 

Although our primary contribution is empirical, we do relate to the literature on the theoretical
esirability of tagging (Akerlof, 1978 ). We show that bargaining over lay-off timing serves as
 screening mechanism for long-term non-employment risk. In recent work, Michelacci and
uffo ( 2015 ) argue for higher UI benefits for young workers by analysing the canonical Baily–
hetty (Baily, 1978 ; Chetty, 2006 ) trade-off from a life cycle perspective. Age as a useful tag

or redistribution has also been studied in the context of taxation by, e.g., Weinzierl ( 2011 ) and
est and Kleven ( 2013 ). Our setting integrates selection on risk and moral hazard, traditionally

tudied separately. 3 Recent efforts to unify these concepts include Hendren et al. ( 2021 ), Landais
t al. ( 2021 ) and Marone and Sabety ( 2022 ), who analyse the welfare implications of choice
n regulated insurance markets. 4 Unlike our study, these papers focus on policies that do not
iscriminate between different individuals, but rely on self-selection through market prices. In
ur paper we provide an innovative approach to estimate both selection on baseline risk and
election on moral hazard in contexts where a market for supplemental insurance does not exist. 5 

Our findings on positive selection on long-term non-employment risk contributes to the
iterature on private information and ( ex post ) adverse selection in insurance markets, see, e.g.,
endren ( 2017 ) for unemployment insurance and Cabral ( 2017 ) for dental insurance. Our results

ndicate that individuals hold information about their expected unemployment duration, which
rms may infer from proxies like health indicators. 
From a methodological perspective, our empirical strategy is most closely related to recent

ork by Diamond and Persson ( 2017 ), who study manipulation of test scores in Swedish high-
© The Author(s) 2026.

3 While moral hazard is the key concept in most of the work on unemployment insurance design, adverse selection 
as received a lot of attention in the context of health insurance, in particular, in the US context. 

4 In their work, Landais et al. ( 2021 ) provide the first assessment of the desirability of a UI mandate in the Swedish 
ontext. Adverse selection under a universal mandate has also been studied in the context of health insurance, see 
ackmann et al. ( 2015 ). 
5 Barnichon and Zylberberg ( 2022 ) show that it might be theoretically desirable to offer a menu of contracts to the 

nemployed screening individuals by how they trade lump-sum severance payments with UI benefits. 

026
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takes exams. 6 They propose a bunching estimator to measure the effect of teacher discretion
n grading around important exam thresholds on students future labour market outcomes. They
lso show how these techniques can be used to study selection on observables. We extend their
ethodology to study selection on unobservables, that is, potential ‘untreated’ outcomes in

bsence of manipulation, similarly to the ‘untreated’ outcome test of Kowalski ( 2023 ) in the
nstrumental variable setting, which we apply to regression discontinuity. We borrow several
deas from standard bunching techniques surveyed by Kleven ( 2016 ). 

The remainder of the paper is organised as follows: Section 1 presents the institutional setting
nd data, Section 2 outlines the empirical strategy, Section 3 reports our results and robustness
hecks. We present the main insights from our theory in Section 4 and in Section 5 we conclude.

. The Italian Unemployment Insurance Scheme 

.1. Institutional Setting 

.1.1. Unemployment insurance in Italy 
e study manipulation in the Italian Ordinary Unemployment Benefits scheme (OUB). 7 OUB
as in place from the late 1930s until its replacement in January 2013. The structure of the
enefit scheme changed over the years and we limit our attention to the 2009–12 period, when
he characteristics of the OUB were stable. OUB covered private non-farm and public sector
mployees who lost their job due to temporary contract termination, lay-off, or resignation for
ust cause (e.g., unpaid wages or harassment). Others voluntary quit, and the self-employed are
ot eligible. 8 

Eligibility required prior labour market attachment: workers needed to have started their first
mployment spell at least two years before the date of lay-off, and have fifty-two weeks of work
n the preceding two years. 9 

Benefit levels were based on the average monthly wage, calculated over the three months
efore lay-off. The replacement rate declined over time: 60% for the first six months; 50% for
he next two and 40% thereafter. OUB featured no experience rating. 

Potential Benefit Duration (PBD) depended on age at lay-off: eight months if below fifty years,
welve months if above. This discontinuity created incentives to delay lay-offs past the fiftieth
irthday. 

.1.2. Lay-offs in Italy 
uring the period under study, the Italian employment protection legislation (EPL) allowed
rms to lay off individual workers only under specified circumstances: 10 for economic reasons
The Author(s) 2026.

6 For an example of test score manipulation in the US context, see Dee et al. ( 2019 ) who study the impact of 
anipulation of test scores in New York Regents Examinations on students’ subsequent educational outcomes. 
7 Indennità di Disoccupazione Ordinaria a Requisiti Normali in Italian. We are not the first to study the Italian OUB 

cheme, see, for example, Anastasia et al. ( 2009 ), Rosolia and Sestito ( 2012 ), Scrutinio ( 2018 ) and Albanese et al. ( 2020 ), 
f which we discuss the last in more detail in Online Appendix F . 

8 For convenience, in the rest of the paper we will use the term ‘lay-off’ to indicate all job terminations that are eligible 
or UI. 

9 Two other UI benefit schemes were in place in Italy at the same time of our analysis: reduced unemployment benefits 
RUB) and mobility allowance (MA). However, neither one is likely to interfere with our analysis due to different 
ligibility conditions and less generous benefit coverage. For completeness, we present the two other UI schemes in 
nline Appendix E . 
10 Contrary to individual dismissals, collective dismissals make workers eligible for more generous benefit schemes 

ot studied in this paper (mobility allowance, MA). We provide more background details on these in Online Appendix E . 
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uch as restructuring or downsizing ( giustificato motivo oggettivo ), for not performing job tasks
 giustificato motivo soggettivo ) or for outright misbehaviour ( giusta causa ). Unlike employment
t will , firms could not dismiss workers in order to substitute them with other workers. 11 

Employers had to provide written notice, stating the reasons for the lay-off. Except in the case
f misbehaviour, advance notice was required, with length determined by collective bargaining
greements and vary by tenure and occupation. 12 

Laid-off workers could contest dismissals in court and the employer bore the burden of proof. If
he lay-off is deemed legitimate, no firing costs or compensation is due. In case of an illegitimate
ay-off, firms must pay penalties based on firm size. Firms with up to fifteen employees pay a
everance ( tutela obbligatoria ) ranging from 2.5 to 6 months’ salary. Larger firms cover all lost
ages until court resolution, which could take years, and had to reinstate the worker unless they

ccepted an additional 15-month severance (Schivardi and Torrini, 2008 ). 13 

.2. Data 

e use confidential administrative data from the Italian Social Security Institute (INPS) on the
otal of UI claims in Italy between 2009 and 2012, merged with employer–employee records
overing private sector careers. Claims data come from the SIP database, 14 which records income
upport measures following job separations. For every claim we observe the UI scheme type,
tart date, duration and amount paid, along with job and firm details, including contract type and
road occupation category. Unfortunately, the data does not extend before February 2009 and a
I scheme change in January 2013 prevents us from including later years. 
Re-employment dates are retrieved from the matched employer-employee database

UNIEMENS), allowing us to construct non-employment durations as the gap between the
ay-off date in SIP and the first re-employment date in UNIEMENS after UI benefits end. We
xclude a few short-term jobs compatible with ongoing UI receipt. The UNIEMENS database
racks workers until 2016, ensuring at least four years of post-lay-off observations. It includes
etailed information on wages and the type of contract. 

As it is common in many other administrative databases, our non-employment measure com-
ines true non-employment and informal jobs, which we do not observe. 15 In Section 3.3 we
iscuss why the presence of informal jobs does not bias our empirical results nor why it alters
he conclusions of the paper. Intuitively, the efficiency cost of providing extra UI to a group of
ndividuals only depends on the combined impact of true non-employment and informality on
he government budget, so that distinguishing between them is not relevant for welfare (Gerard
nd Gonzaga, 2021 ). For ease of exposition, we refer to the combination of true non-employment
nd informality simply as ‘non-employment’ throughout the rest of the paper. 
© The Author(s) 2026.

11 For example, firms could not dismiss an older worker with high earnings to replace them with a younger worker 
aid at a lower wage (Schivardi and Torrini, 2008 ). 

12 For example, the wholesale and retail trade Collective Bargaining Agreement requires two weeks of advance notice 
or low-ranked workers with less than five years of tenure, but four months for high-ranked with more than ten years of 
enure. 

13 Workers subject to collective dismissals are entitled to another type of UI called mobility allowance (MA), which 
s outside the scope of our analysis. We describe this scheme in more detail in Online Appendix E 

14 Sistema Informativo Percettori in Italian. 
15 According to the Italian National Institute of Statistics (Istat), in the years under study (2009–12) the share of 

nformal workers oscillated between 12.2 and 12.6% of total employment. 
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Finally, we supplement career data with INPS records on transfers for absences covered by
enefits and social security contributions, 16 such as sickness, work accidents, disability (self or
elatives), and child leave. Notably, these transfers are observable by the firm. We observe the
otal euro amount received for each absence type in the four years before lay-off at the separating
rm and normalise it by the worker’s average pre-lay-off monthly wage (as from SIP). Absences
nder seven days (for sickness and work accidents) are not included due to privacy restrictions. 

Our initial sample includes individuals who lost their jobs between February 2009 and Decem-
er 2012, were aged 46–54 at lay-off, worked in the private sector, and claimed OUB. After the
xclusion of a few observations with missing key information we are left with 462,607 separation
pisodes. 

In Section 3.1 we show that manipulation is confined to permanent contracts in the private
ector, which motivates us to focus on this subset of separations only. This restricted sample
ncludes 249,581 separation episodes. 17 Claims by public sector workers are excluded as their
areer outcomes are not observable in UNIEMENS. At this point, one might be worried that we
re missing some re-employment events, namely, transitions from the private to the public sector
fter unemployment. This in unlikely to affect our results because transitions from private into
ublic sector jobs should be rare for workers at such a late stage in their careers. 

Table 1 reports summary statistics for the initial and restricted samples. In the initial sample, on
verage UI recipients collect benefits for twenty-six weeks (six months), roughly corresponding
o one-third of the seventy weeks (twenty-one months) of average non-employment duration.
bout 50% and 39% of workers are still in non-employment after eight and twelve months,

espectively, implying substantial exhaustion risk. Workers in this sample are predominately
ale, blue collar, and working full time, with an average experience of 27.5 years and almost

.3 of tenure at the separating firm. Geographically, 43% of workers are laid off in the south
r the islands. 18 The gross average daily wage is EUR 70 (70 × 26 = 1,820 euro per month
or full-time workers). 19 Separating firms are relatively old (fifteen years) and large (eighty-five
mployees), but this is driven by a few very large firms. Most workers come from firms with
ewer than fifteen employees. About 65% of employees in these firms are on permanent contracts
nd 22% are white-collar workers. Managers are relatively rare and only 0.2% of employees
re classified as managers in the firms laying off the workers. 20 Absences due to sickness, work
ccidents, disability or child leave at the separating firm are rare. 21 Absences due to sickness are
elatively more frequent, with workers receiving an average of 0.27 months of wages over four
ears (0.063 for accidents). Other events are even less frequent. In terms of past careers, workers
ere employed for about eighty-four months on average in the ten years before the UI spell and

arned about EUR 125,000. 
The Author(s) 2026.

16 This information is available in the Differenze Accredito database. 
17 While this figure may appear low, it has to be considered that the age distribution of UI benefits recipients peaks 

etween age 30 and 38 and then progressively declines. In addition, workers with temporary contracts are an important 
omponent of the flows into unemployment (about 55%). Their exclusion leads to a large decline in the sample size, but 
llows us to focus on the most informative sub-population for manipulation. Indeed, even for the age group under study 
46–54 years of age), they still represent about 50% of total UI recipients. 

18 This area encompasses the following regions: Abruzzo, Basilicata, Calabria, Molise, Puglia, Sardegna and Sicilia. 
19 This information is consistent with the monthly wage reported in SIP: EUR 1,735 in the three months preceding 

he lay-off. 
20 The share of workers for each occupation is computed at municipality-firm level to better capture the characteristics 

f the local unit while the size of the firm is computed at the aggregate level. 
21 Transfers are winsorised at the top 0.1% of the distribution to remove the influence of a few outliers. 
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Workers in the restricted sample exhibit longer non-employment durations (ninety weeks on
verage) with 52% remaining non-employed after twelve months. They are more often male
68.9%) and based in the south (46%). These workers have higher tenure (almost six years) and
ome from smaller firms (twenty-eight employees on average). Their separating firms have a
arger share of permanent contracts (93%), but similar proportions of white-collar workers (23%)
nd managers (0.2%). Absences are more frequent for this group, likely due to job security
acilitating time off (Ichino and Riphahn, 2005 ). In addition, they have longer employment
istories, averaging six additional months of work and EUR 14,000 in extra earnings over the
en years before the lay-off. 

Concerns about transitions into retirement are minimal, as only 0.6% of the restricted sample
1,500 workers) claim pensions within four years after lay-off. We now turn to a description of
ur objects of interest and identification strategy. 

. Empirical Strategy 

his section outlines our empirical strategy and the sources of variation in the data that allow us to
stimate key parameters of interest. The main idea is to exploit the local nature of manipulation
y extrapolating outcomes from regions that are unaffected by it, to learn about what would
ave happened in a counterfactual world without manipulation. We first assess the range of the
anipulation region with standard bunching techniques. Once we establish the manipulation
indow, we fit polynomials to the unmanipulated part of the data and interpolate inward. This

nables us to construct a counterfactual lay-off frequency and recover the number (and share) of
anipulators. Similarly, we construct counterfactuals of outcomes that are not directly manipu-

ated but are affected by manipulation, such as subsequent benefit receipt or non-employment
urvival probabilities. Intuitively, any unusual change in these outcomes near the cut-off, together
ith an estimate of how many manipulators are causing it, let us recover manipulators’ responses

nd ‘untreated’ outcomes. Under plausible assumptions, we also recover the response of non-
anipulators, i.e., individuals who were laid off just before their fiftieth birthday. The ‘untreated’

utcomes for this group are instead observed. Our approach is closely related to that of Diamond
nd Persson ( 2017 ) and Kowalski ( 2023 ). 

.1. Quantifying Manipulation 

onsider a hypothetical manipulated lay-off density as in Figure 1 (a). Absent any manipulation
e would expect the frequency of lay-offs to be smooth in the neighbourhood of the cut-off.
anipulation instead causes a sharp drop in the number of lay-offs right before the age of fifty

nd a spike right after it. We refer to the first region as the ‘missing’ and the latter the ‘excess’
egion, which together make up the ‘manipulation’ region. As in standard bunching techniques,
e recover the counterfactual frequency of lay-offs by fitting a polynomial to the unmanipulated
arts of the data (on the left and right of the cut-off) and interpolate inwards. The difference
etween the observed frequency and the fitted counterfactual lets us recover missing and excess
hares, as well as the number of manipulators in the missing and excess regions. This estimation
trategy assumes that manipulation takes the form of a pure re-timing of lay-offs that would have
ccurred anyway. We provide supporting evidence that this is indeed the case in Section 3.6 . 

We operationalise this identification strategy following standard bunching techniques, e.g.,
aez ( 2010 ), Chetty et al. ( 2011 ) and Kleven and Waseem ( 2013 ). First, we group all lay-offs
The Author(s) 2026.
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Fig. 1. Illustration of Identification Strategy. 
Notes: The figure visualises our identification strategy. Panel (a) illustrates how we estimate the number 

and respective share of manipulators in both the missing and excess regions. Panel (b) constructs 
manipulators’ survival response and illustrates the relevant comparison when studying selection into 

manipulation. Section 2 discusses how we estimate the fitted counterfactuals in practice. 

D
ow

nloaded from
 academ

ic.oup.com
/ej/article/136/678/2092/8301234 by D

ip Psicologia BO
 user on 31 August 2026



2026] manipulation and selection in ui 2103

©

i  

o  

i  

e  

e  

f  

r

w  

i  

t  

h  

i

 

r  

a  

a
 

m  

w

 

r  

h  

r

 

o

2

T  

m  

D
ow

nloaded from
 academ

ic.oup.com
/ej/article/136/678/2092/8301234 by D

ip Psicologia BO
 user on 31 August 2026
nto two-week bins based on the workers’ age at lay-off. Second, we determine the lower bound
f the missing region zL by visual inspection, in our case three bins (six weeks). Last, we
teratively try different upper bounds for the excess region zU 

until we balance the missing and
xcess ‘mass’, that is, the estimated number of manipulators on either side of the threshold. We
stimate the number of manipulators by fitting a second order polynomial to the observed lay-off
requency, including a full set of dummies for bins in the manipulation region, and retrieving the
elevant regression coefficients. In practice, we estimate the following specification: 

c j = α +
P ∑ 

p= 0 

βp · a p 
j +

zU ∑ 

k= zL 

γk · I [ a j = k] + ν j , 

here c j denotes the absolute frequency of lay-offs in headcounts in bin j , a j is the mid-point age
n bin j , P denotes the order of the polynomial. The parameters γk recover the differences between
he observed data and the counterfactual frequency in the manipulation region [ zL , zU 

] . Using
at-notation to denote OLS regression coefficients, our estimate for the number of manipulators
n the missing and excess region, respectively, is given by: 

N missing 
mani =

∑ 

k∈missing 

| ˆ γk | and N excess 
mani =

∑ 

k∈missing 

ˆ γk . 

Note that ˆ γk < 0 if k belongs to the missing region, while ˆ γk > 0 if it belongs to the excess
egion. We repeat the above procedure for different values of zU 

until N missing 
mani ≈ N excess 

mani . In our
pplication we estimate a manipulation region consisting of three bins (six weeks) for the missing
nd two bins (four weeks) for the excess region. 

Because they will be useful in the next steps, let us define estimates for the number of non-
anipulators, which is an observable quantity, and the number of individuals in the excess regions
ho are not manipulators, respectively, as: 

N missing 
non-mani =

∑ 

k∈missing 

ck and N excess 
w/o mani =

∑ 

k∈excess 

ck − ˆ γk . 

Note that we deliberately reserve the term ‘non-manipulator’ for individuals in the missing
egion who, at least in principle, could have engaged in manipulation, but did not. Given the total
eadcounts, it is straightforward to compute the share of manipulators in the missing and excess
egion, respectively, as follows: 

smissing = N missing 
mani 

N missing 
mani + N missing 

non-mani 
and sexcess = N excess 

mani 

N excess 
mani + N excess 

w/o mani 

. 

Analogously, we define the share of manipulators in age bin k by: 

smissing 
k = | ˆ γk | 

| ˆ γk | + ck 
for k ∈ missing and sexcess 

k = ˆ γk 

ck 
for k ∈ excess . 

Equipped with a measure of the size of manipulation, we now turn to studying affected
utcomes. 

.2. Effects of Manipulation 

his section outlines our empirical strategy for studying outcome variables that are not directly
anipulated, but could potentially be affected by manipulation. Figure 1 (b) illustrates the idea
The Author(s) 2026.
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or one of our outcomes of interest: non-employment survival rates. Manipulation provides
orkers with additional UI coverage from month eight to twelve. Thus, it is likely that non-

mployment survival rates respond to the increase in coverage. Consider a hypothetical statistical
elationship between non-employment survival and age at lay-off, as in Figure 1 (b). In order to
stimate how manipulators’ survival rate responds, we take the difference between two quantities:
anipulators’ actual survival probability and manipulators’ counterfactual survival probability

ad they not been able to manipulate. As illustrated in Figure 1 (b), we obtain these quantities by
eparately studying the missing and excess region. First, we fit a flexible counterfactual on the
ight-hand side of the threshold and estimate the difference between the observed and predicted
urvival rates to assess manipulators’ actual survival probability. Intuitively, survival rates in the
xcess region are higher than predicted by the unmanipulated region to the right only due to
anipulation. The extent to which observed and predicted non-employment survival rates differ,

ogether with an estimate of how many manipulators are causing this difference, let us recover
anipulators’ actual non-employment survival probability. We use analogous arguments to back

ut manipulators’ counterfactual non-employment survival probability on the left-hand side of
he threshold. 

In practice, we start by running the following regression on individual-level data: 

yi = α +∑ P 
p= 1 β

≤50 
p · a p 

i · I [ ai ≤ 50] + ∑ P 
p= 0 β

> 50 
p · a p 

i · I [ ai > 50] 

+∑ zL 
k= zU 

δk · I [ ai = k] + ξi , (1) 

here yi is the outcome of interest, e.g., weeks of UI benefit receipt or probability of still being
on-employed eight months after the lay-off, β≤50 

p and β> 50 
p are coefficients of two P -th degree

olynomials in age, that are estimated based on information from the left-hand side and right-
and side, respectively. Due to the inclusion of I [ ai = k] indicator variables, the counterfactual
olynomial is estimated as if we were excluding observations from the manipulation region
 zL , zU 

] . The coefficients δk capture the difference in average outcomes between the observed
ata and the estimated counterfactual in the manipulation region. 

Specification ( 1 ) allows for a treatment effect of longer PBD on outcomes, i.e., β> 50 
0 . We refer

o β> 50 
0 as the ‘donut’ regression discontinuity (RD) coefficient. This coefficient captures the

reatment effect of four additional months of PBD for the average individual in the population,
s in Barreca et al. ( 2011 ) and Scrutinio ( 2018 ). 22 We use it to benchmark our results for the
esponse of manipulators (more on this below). Graphically, β> 50 

0 recovers the difference between
he two grey dots in Figure 1 (b). 

The central idea of our estimation strategy is the rescaling of the estimated differences ( ̂ δk ) by
he respective share of manipulators. Formally, let Y denote our outcome of interest and Ȳ j 

l its
verage over individuals l in region j . For each bin k in the missing region, we may calculate the
© The Author(s) 2026.

22 Alternatively, one could derive bounds on the average treatment effect following the method of Gerard et al. ( 2020 ). 
ecause manipulation is clearly visible and locally confined in our setting we use a ‘donut’ regression discontinuity 
esign. 
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ifference in average outcomes between manipulators and non-manipulators as: 23 

Ȳ missing 
non-mani ,k − Ȳ missing 

mani ,k =
ˆ δk 

smissing 
k 

. (2)

Note that the average outcome of non-manipulators in bin k is observable and given by 

Ȳ missing 
non-mani ,k =

∑ N 

i= 1 yi · I [ ai = k] 

ck 
, (3)

hich allows us to recover manipulators’ counterfactual outcome in bin k as 

Ȳ missing 
mani ,k =

∑ N 

i= 1 yi · I [ ai = k] 

ck 
−

ˆ δk 

smissing 
k 

, (4)

nd manipulators average counterfactual outcome over the entire missing region as 

Ȳ missing 
mani = 1 

N missing 
mani 

∑ 

k 

|γk | · Ȳ missing 
mani ,k . (5)

The logic behind this rescaling is straightforward: if we found that the absence of 10% of
ndividuals in the missing region, namely the manipulators, resulted in a 100 unit drop starting
rom a predicted counterfactual of 1,000 units, we could infer that the now missing individuals
ust have had an outcome of 1000 −0 . 9 ×(1000 −100) 

0 . 1 = 1900 units on average. 
Following an analogous argument on the right-hand side of the age cut-off, we first rescale the

egression coefficient for bin k to obtain 

Ȳ excess 
mani ,k − Ȳ excess 

w/o mani ,k =
ˆ δk 

sexcess 
k 

. (6)

otice that the observable average outcome in bin k in the excess region has to satisfy 

Ȳ excess 
observed ,k =

∑ N 

i= 1 yi · I [ ai = k] 

ck 
= ˆ γk · Ȳ excess 

mani ,k + ( ck − ˆ γk ) · Ȳ excess 
w/o mani ,k 

ck 
. (7)

ombining the two expressions in ( 6 ) and ( 7 ), and rearranging terms gives us an estimate of
anipulators’ average actual outcome in the form of 

Ȳ excess 
mani ,k =

∑ N 

i= 1 yi · I [ ai = k] 

ck 
+ (1 − sexcess 

k ) ·
ˆ δk 

sexcess 
k 

, 

or bin k in the excess region. We again calculate manipulators’ average actual outcome over the
ntire excess region by 

Ȳ excess 
mani = 1 

N excess 
mani 

·
∑ 

k 

ˆ γk · Ȳ excess 
mani ,k , 
The Author(s) 2026.

23 Indeed, we can write the coefficient ̂  δk as: 

ˆ δk = Ȳ missing 
non-mani ,k −

(
sk ̄Y

missing 
mani ,k + (1 − sk )Ȳ

missing 
non-mani ,k 

)

which after some rearrangement leads to our equation ( 2 ). 
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hich, together with ( 5 ), lets us define manipulators’ moral hazard response (or treatment effect)
s 

Y T E 
mani ≡ Ȳ excess 

mani − Ȳ missing 
mani . (8) 

onsistently with the theoretical and empirical literature on optimal social insurance, our defini-
ion of moral hazard response only encompasses changes in outcomes that are caused by longer
I (Chetty, 2006 ; Chetty et al. , 2011 ). Note that this strategy identifies the average response of a
anipulator without recovering by how many weeks each individual manipulator delayed their

ay-off. 
The procedure illustrated in Figure 1 (b) also lets us study selection into manipulation. This

an be done by comparing manipulators’ counterfactual outcomes to non-manipulators realised
utcomes, both of which are ‘untreated’, i.e., occur under the shorter eight-month scheme.
ur comparison is similar in nature to the ‘untreated outcome test’ by Kowalski ( 2023 ), who

ompares compliers’ counterfactual and never takers’ realised outcomes in an instrumental
ariable framework. 24 

Concretely, notice that non-manipulators’ untreated outcome in the missing region Ȳ missing 
non-mani 

s observed in ( 3 ), while manipulators’ untreated outcome Ȳ missing 
mani was obtained by recognising

hat the counterfactual outcome in the missing region is a weighted average of non-manipulators’
ntreated outcomes and manipulators’ untreated outcomes in ( 4 ) and ( 5 ). Given that we know
he share of manipulators in the missing region, we can easily compute the difference between

anipulators’ and non-manipulators’ untreated outcomes. Thus, we have 

Y untreated selection 
mani/non-mani ≡ Ȳ missing 

mani − Ȳ missing 
non-mani . 

If this difference is non-zero, then manipulators select into manipulation based on their baseline
on-employment risk. Figure 1 (b) highlights this comparison and would suggest that even absent
anipulation, manipulators would have had a higher non-employment survival rate than non-
anipulators due to the drop in the outcome variable to the left of the cut-off. This is indeed what
e show empirically in Section 3.4 . 
In this paper, we abstract from the exact micro-foundation behind individuals’ high baseline

on-employment risk, which could be due to intrinsic worker types, but also to optimal choices .
or example, baseline non-employment risk could be equally high for a wealthy worker who

s less attached to the labour market and decides not to look for a job and for a disadvantaged
nskilled worker. In Section 4 we show that baseline non-employment risk is sufficient for
tudying the welfare effects of local policy changes, regardless of the underlying primitives—
ven when these reflect choices. Choices occurring at baseline are conceptually different from
he moral hazard response defined in ( 8 ), as they occur regardless of how much PBD workers
eceive. 
© The Author(s) 2026.

24 The analogy with the instrumental variable framework studied in Kowalski ( 2023 ) goes as follows: in our setting 
he instrument is the availability of manipulation opportunities, which is switched on in the observed data and switched 
ff in the counterfactual data that is reconstructed through the polynomial. Non-manipulators can be seen as ‘never 
akers’, as they do not obtain longer coverage neither when manipulation is allowed nor when it is ‘forbidden’. However, 

anipulators can be seen as ‘compliers’, because they are induced by manipulation possibilities to switch treatment 
tatus and obtain four months of extra coverage. 
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.3. Recovering Responses of Non-Manipulators 

aving obtained an estimate of manipulators’ response, we can benchmark it against the im-
lied response of non-manipulators. As noted above, ˆ β> 50 

0 is an estimate of the effect of four
dditional months of PBD for an average individual who is moved over the threshold exo-
enously, i.e., without manipulation. Assuming that manipulators would have shown the same
esponse to additional PBD coverage had they been moved over the threshold exogenously,
nstead of through manipulation, we can decompose the response for the average individual as
ollows: 

smissing · Y T E 
mani + (1 − smissing ) · Y T E 

non-mani = ˆ β> 50 
0 . 

 fraction of smissing of the estimated jump in the polynomial ˆ β> 50 
0 is due to the response of

anipulators, the remaining (1 − smissing ) has to be due to the response of non-manipulators.
earranging thus gives us an estimate for non-manipulators’ response: 

Y T E 
non-mani =

ˆ β> 50 
0 − smissing · Y T E 

mani 

1 − smissing 
. 

.4. The Cost of Providing Longer Potential Benefit Duration 

o capture the efficiency cost of longer PBD for manipulators and non-manipulators separately,
e rely on the BC/MC ratio, a standard measure of the disincentive or moral hazard effect of UI

Schmieder et al. , 2012 ). This measure relates the size of fiscal externalities that are due to changes
n job search behaviour (behavioural cost, BC) to the cost arising from providing longer coverage
ithout changes in search behaviour (mechanical cost, MC). Intuitively, statutory coverage may
echanically lead to higher benefit receipts if individuals are unemployed during the additional
onths with or without the extra coverage. This cost increase for the government is not due to

istorted job search incentives, but simply reflects non-zero exhaustion risks during the relevant
onths of non-employment. 
More formally, the behavioural to mechanical cost ratio for individual i induced by a marginal

ncrease in PBD P is: 

BCi 
P 

MCi 
P 

= b · ∫ P 
0 

d Si 
t 

d P dt + τ · ∫ T 0 
d Si 

t 
d P dt 

b · Si 
P 

, (9)

here b is the benefit amount and τ is a lump-sum tax needed to finance UI. Note that unem-
loyment benefits are collected up to the horizon P corresponding to the PBD, while taxes are
ollected throughout the observation period T . Si 

t is the survival probability in non-employment
t time t for individual i , SP represents the survival probability in non-employment in the last
eriod of UI coverage under the baseline PBD P , and the derivative d St 

d P indicates by how much
he survival probability at horizon t changes due to a marginal increase in PBD ( P ). The above
C/MC ratio has a classical leaking bucket interpretation. It captures by how many additional
ollars total government expenditure goes up for each dollar of mechanical transfer from the
overnment to the unemployed. BC/MC ratios allow intergroup comparisons of the moral haz-
rd cost of providing insurance. This is especially important because individuals might have
eterogeneous exhaustion risk regardless of coverage length, and thus face different incentives to
espond to PBD extensions. As in previous work, it turns out that it is precisely this rescaled moral
The Author(s) 2026.
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Fig. 2. The Moral Hazard Cost of Extended UI Coverage. 
Notes: The figure displays two hypothetical non-employment survival curves for manipulators, namely, 

under eight months of PBD (solid line) and twelve months of PBD (dashed line). The dashed line is above 
the solid line assuming that higher PBD lowers the exit hazard rate from non-employment. The curves are 

simulated as negative exponentials with a constant hazard rate of 5% and 3%, respectively. The total 
increase in UI benefit receipt due to higher coverage (shaded areas) consists of two components: (i) a 

mechanical part (light grey area) which captures additional UI benefit payments that would occur even 
absent any behavioural change; (ii) a behavioural component (dark grey area) which is due to a shift in the 

survival curve. The BC/MC ratio defined in equation ( 9 ) is given by the ratio of (ii) and (i). 
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azard effect that is relevant for optimal policy in our setting, something which we highlight in
ection 4 . 
We graphically illustrate the components of the BC/MC ratio for our setting in Figure 2 and

efer to it simply as moral hazard response throughout. In the figure we plot two hypothetical
urvival curves for manipulators, one for when PBD is equal to eight months (solid line), and
ne for when PBD is equal to twelve months (dashed line). Under the assumption that longer
BD decreases job search effort, the second survival curve lies above the first. The mechanical
ost (MC) of increasing PBD from eight to twelve months is represented by the light-shaded
rea beneath the solid survival curve between months eight and twelve of non-employment. MC
rises from covering four extra months with positive non-employment risk, with no change in
ehaviour. The behavioural cost (BC) of increasing PBD from eight to twelve months corresponds
o the dark-shaded area between the solid and dashed survival curves between months 0 and 12 of
on-employment. BC arises from changes in the search behaviour along the entire period during
hich UI is paid. After having described the main elements of our analysis, we now turn to our

mpirical findings. 
© The Author(s) 2026.
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Fig. 3. Lay-off Frequency for Workers in the Private Sector Between 46 and 54 Years of Age. 
Notes: The figure shows the density of lay-offs for the full sample of workers in the private sector claiming 
regular UI (OUB) for the age range from 46 to 54 years. The data cover the period from February 2009 to 
December 2012. The p -values are from density tests proposed by Cattaneo et al. ( 2020 ) and implemented 

through the rddensity command in Stata. 
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. Results 

e start by presenting graphical evidence of manipulation in the form of strategic delays in
he timing of lay-offs around the fiftieth birthday threshold. After quantifying the magnitude of
anipulation, we estimate the additional increase in UI receipt and non-employment duration that

rises from the change in manipulators’ job search behaviour that is caused by longer coverage
moral hazard response). We highlight that most of the increase is mechanically the result of
igher coverage due to relatively high long-term non-employment risk on which manipulators are
dversely selected. The implied responsiveness to UI is modest and, in particular, not higher than
or non-manipulators. Lastly, we probe the robustness of our findings and examine observable
haracteristics on which manipulators are selected. 

.1. Evidence of Manipulation 

o provide graphical evidence of manipulation, Figure 3 plots the relative frequency of lay-offs
gainst workers’ age at lay-off for the full sample of workers in the private sector, including
ll workers laid off in a four-year window around the age-fifty threshold. The figure reveals a
lear drop in the density in the weeks just before workers’ fiftieth birthday and a corresponding
ncrease immediately after—suggesting strategic behaviour. 
The Author(s) 2026.
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Fig. 4. Lay-off Frequency in the Private Sector by Contract Type. 
Notes: The figure shows the density of lay-offs by contract type for individuals claiming regular UI 

(OUB). The data cover the period from February 2009 to December 2012. In all panels each dot represents 
a two-week bin. Individuals are classified as ‘private sector’ workers if they can be matched to an 

employment spell in the private sector matched employer–employee database (UNIEMENS). The p -values 
are from density tests proposed by Cattaneo et al. ( 2020 ) and implemented through the rddensity 

command in Stata. 
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In Figure 4 we then split the full sample of private sector workers in two groups, depending on
heir contract type before lay-off: permanent or temporary. The pattern for permanent contracts,
eported in Figure 4 (a), confirms manipulation. 25 For temporary contracts (Figure 4 b) we find no
vidence of manipulation. Since these workers are not useful to understanding strategic lay-off
iming, we focus our main analysis on workers previously employed on permanent contracts.
owever, this restriction applies only to the contract type at lay-off—re-employment contracts

emain unrestricted. 
Two main reasons may explain why we do not observe manipulation among workers with

emporary contracts. First, the Italian legislation generally prevents employers to lay off workers
efore contract termination. Thus, the only way to manipulate PBD eligibility would be for
orkers to strategically delay their starting date or secure a contract long enough to surpass

he threshold—both of which are costly. Second, on average temporary workers find jobs much
aster than permanent workers, reducing their need for extended UI benefits. We provide further
etails in Online Appendix B . 

Repeating this analysis for public sector workers ( Figure A1 in the Online Appendix), we find
o evidence of manipulation. 

Figure 5 further describes the frequency of lay-off for workers aged between 26 and 64,
orking in the private sector and from permanent contracts. The absence of missing and excess
ass at round ages (30 and 40 years of age) rules out that manipulation is caused by other
echanisms like (round-) birthday effects. All our estimates for the counterfactual density and

ounterfactual outcomes are based on the narrower (46–54 years) window. 26 

Following our estimation strategy outlined in Section 2.1 , we find the manipulation region
o consist of all age bins from six weeks before (missing region), up to four weeks after the
© The Author(s) 2026.

25 It is unlikely that observed manipulation patterns are the results of differential take-up in UI. If differential take-up 
as occurring, it would cause an upward shift in the entire distribution, rather than the observed pattern of manipulation 
ear the age of 50 cut-off. However, Figures 4 (a), 5 and the tests in Section F.1 of the Online Appendix show no evidence 
f such a shift, ruling out differential take-up is the driver of the results. 

26 Section 3.6 presents additional robustness checks. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
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Fig. 5. Lay-off Frequency in the Private Sector for Permanent Workers with Age at Lay-Off Between 26 
and 64 Years. 

Notes: The figure shows the density of lay-offs in the private sector, for individuals working on a 
permanent contract and claiming regular UI (OUB). The data cover the period from February 2009 to 

December 2012. The figure plots the density of lay-offs for the entire age range from 26 to 64 years of age. 
Each dot represents a two-week bin. The p -values are from density tests proposed by Cattaneo et al. 

( 2020 ) and implemented through the rddensity command in Stata. 

Table 2. Headcount and Share Estimates. 

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

manipulators non-manipulators manipulators all other ind. estimate estimate 
missing region missing region excess region excess region missing excess 

571.2 3,038.0 608.6 2,390.4 0.158 0.203 
(458.5; 680.0) (2,931.0; 3,150.0) (496.0; 718.5) (2,379.4; 2,401.3) (0.127; 0.188) (0.172; 0.231) 

Notes: The table reports estimates of the total number of individuals in four groups: column 1, manipulators in the missing 
region; column 2, non-manipulators in the missing region; column 3, manipulators in the excess region and column 4, 
all other individuals in the excess region. Columns 5 and 6 contain estimates for the share of manipulators in the missing 
and excess region, respectively. We formally define all quantities in Section 2 . All results are based on our main sample 
consisting of 249,581 observations. Bootstrapped 95% confidence intervals are in parentheses. 
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hreshold (excess region). Table 2 reports our estimates and associated bootstrapped 95% con-
dence intervals for the respective headcounts for the four groups of interest: manipulators in

he missing region, non-manipulators in the missing region, manipulators in the excess region
nd all individuals in the excess region who are not manipulators, as well as share estimates for
he missing and excess region. We estimate that a total of 571 lay-offs are strategically delayed,
The Author(s) 2026.



2112 the economic journal [august

c  

a  

n  

r  

e
 

b  

e  

K  

a  

t  

t  

I  

w  

w  

o  

2
 

t  

p  

b

3

M  

o  

p  

v  

i  

r  

a
 

w  

i  

2  

s  

n  

c
 

t  

l

b

D
ow

nloaded from
 academ

ic.oup.com
/ej/article/136/678/2092/8301234 by D

ip Psicologia BO
 user on 31 August 2026
orresponding to 15.8% of lay-offs in the missing region. The counterfactual relationship appears
lmost perfectly linear and is robust to the choice of the order of the polynomial. The estimated
umber of manipulators in the excess region, 609, deviates slightly from that in the missing
egion due to measurement error and corresponds to approximately 20.3% of lay-offs in the
xcess region. 

The highly localised nature of manipulation suggests that it may be quite costly or offer minimal
enefits to firms, which have full discretion over the timing of lay-offs. Although we lack direct
vidence on the costs of manipulation, the degree observed here is consistent with other studies.
houry ( 2023 ) finds that 10% of lay-offs in a four-week window of a tenure threshold in France

re strategically delayed. Huang and Yang ( 2021 ) shows that a UI rebate policy in Canada leads
o manipulation to be limited to two weeks before lay-off. Le Barbanchon et al. ( 2019 ) show
hat a 30% PBD increase at the age of fifty leads to an 8% density increase at the threshold.
n Schmieder et al. ( 2012 ), PBD increases in Germany result in small manipulation effects two
eeks away from an age threshold. Other studies have found larger responses in tenure at lay-off
hen incentives are very large. In France, a policy granting unlimited PBD after age 60 shifts lay-
ffs by up to four months—a larger effect due to the extreme incentive (Baguelin and Remillon,
014 ). 

In Section 3.5 , we characterise manipulators based on observable characteristics and examine
he economic mechanisms that may facilitate or constrain manipulation. Additionally, we explore
atterns in the literature to understand why evidence of manipulation emerges in some settings,
ut not in others. 

.2. Effects of Manipulation: UI Benefit Receipt and Duration 

anipulation provides workers with four additional months of UI coverage. To study the effect
f extra coverage on manipulators’ benefit receipt and non-employment duration we begin by
lotting these outcomes against workers’ age at lay-off in Figure 6 . For each outcome we see
isible changes around the age threshold indicating that both respond to manipulation. As outlined
n Section 2.2 , we combine these changes with the share estimate from the previous section to
etrieve manipulators’, as well as non-manipulators’ responses. We report all estimates with
ssociated bootstrapped 95% confidence intervals in Tables 3 and 4 . 27 

Our results indicate that manipulators would have collected EUR 5,814.20, and spent 27.8
eeks on UI benefits, had they not manipulated (column 1). Through manipulation these numbers

ncrease to EUR 8,053.60 and 41.8 weeks (column 3), resulting in an additional cost of EUR
,239 per manipulator (column 5). In order to benchmark these estimates, we compute the
ame numbers for non-manipulators following the strategy outlined in Section 2.3 . We find that
on-manipulators generate a total cost of EUR 1,636.90 (column 6) when receiving additional
overage. 

As highlighted in Section 2.4 , these numbers alone are not directly welfare relevant, because
hey reflect both the mechanical transfer, as well as possible distortions in job search caused by
onger coverage. The next section provides a decomposition into these two components. 
© The Author(s) 2026.

27 All confidence intervals in the paper are obtained by simple non-parametric bootstrapping: we operationalise this 
y resampling UI events and re-estimating the entire procedure, including the share of manipulators, 5,000 times. 
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Fig. 6. Benefit Receipt and Duration. 
Notes: The figure displays the average UI receipt in euro (a) and average UI benefit duration in weeks (b) 
by age at lay-off. In both panels each dot represents a two-week bin. The sample includes all individuals 

working on a permanent contract and claiming regular UI (OUB). The data cover the period from February 
2009 to December 2012. The underlying data consists of 249,581 lay-offs. 
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Table 3. UI Benefit Receipt Estimates (in Euro). 

(1) (2) (3) (4) (5) (6) 
Benefit receipt Benefit receipt Benefit receipt Benefit receipt Benefit receipt Benefit receipt 
manipulators non-manipulators manipulators all other ind. response response 

missing region missing region excess region excess region manipulators non-manipulators 

5,814.2 5,223.5 8,053.6 7,044.2 2,239.4 1,636.9 
(5,178.5; 6,459.2) (5,125.0; 5,325.7) (7,326.9; 8,836.5) (6,974.5; 7,112.4) (1,276.7; 3,261.6) (1,410.9; 1,849.6) 

Notes: The table reports estimates of the mean UI benefit receipt (in euro) of individuals in four groups: column 1, 
manipulators in the missing region; column 2, non-manipulators in the missing region; column 3, manipulators in the 
excess region and column 4, all other individuals in the excess region. Columns 5 and 6 contain estimates of the UI benefit 
receipt response of manipulators and non-manipulators, respectively. We formally define all quantities in Section 2 . All 
results are based on our main sample consisting of 249,581 observations. Bootstrapped 95% confidence intervals are in 
parentheses. 

Table 4. Benefit Duration Estimates (in Weeks). 

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

manipulators non-manipulators manipulators all other ind. response response 
missing region missing region excess region excess region manipulators non-manipulators 

27.8 24.8 41.8 35.8 13.9 9.9 
(25.2; 30.6) (24.4; 25.2) (38.3; 45.6) (35.5; 36.2) (9.4; 18.7) (8.9; 10.9) 

Notes: The table reports estimates of the mean benefit duration (in weeks) of individuals in four groups: column 1, 
manipulators in the missing region; column 2, non-manipulators in the missing region; column 3, manipulators in the 
excess region and column 4, all other individuals in the excess region. Columns 5 and 6 contain estimates of the benefit 
duration response of manipulators and non-manipulators, respectively. We formally define all quantities in Section 2 . All 
results are based on our main sample consisting of 249,581 observations. Bootstrapped 95% confidence intervals are in 
parentheses. 
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.3. Distinguishing Behavioural Responses from Mechanical Effects 

o decompose behavioural and mechanical cost increases associated with manipulation, we
epeat the preceding estimation using survival rates in non-employment at different months after
ay-off as an outcome. This allows to trace out when manipulators and non-manipulators respond
o additional coverage. 

We start by plotting non-employment survival rates against age at lay-off at various months
fter lay-off in Figure 7 . Qualitatively, we observe bigger jumps around the thresholds precisely
uring the months with extra coverage. Similarly to before, we combine these changes with
he estimated share of manipulators causing them, to trace out monthly survival curves for both
anipulators and non-manipulators. 
Figure 8 (a) presents our estimated non-employment survival curves of manipulators under the

ight and twelve months PBD schemes. Figure 8 (b) reports the difference between the two curves
t any point, with associated bootstrapped 95% confidence intervals. The difference between the
wo curves reveals the effect of longer PBD along manipulators’ survival curve which appears
oncentrated precisely in the months of extra UI coverage. We replicate the same analysis for
on-manipulators and report its findings in Figure 9 . The qualitative picture is similar, although
onfidence bands are much narrower in large part because the non-manipulators’ survival curve
nder the eight-month PBD scheme is observable rather than estimated. 

We translate the survival rate responses into BC/MC ratio estimates for manipulators and
on-manipulators following ( 9 ). To do so, we rely on numerical integration and weight responses
© The Author(s) 2026.
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Fig. 7. Non-Employment Survival Probabilities. 
Notes: The figures show the share of laid-off workers, who are still not in employment after 3, 6, . . . , 24 

months. In all panels each dot represents a two-week bin. The sample includes all individuals working on a 
permanent contract and claiming regular UI (OUB). The data cover the period from February 2009 to 

December 2012. The underlying data consists of 249,581 lay-offs. 
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© The Author(s) 2026.

Fig. 8. Manipulators with Eight and Twelve Months of Potential Benefit Duration. 
Notes: Panel (a) plots point estimates of manipulators’ actual and counterfactual non-employment survival 

for the first thirty-two months after lay-off. Our estimation strategy is outlined in Section 2 . Panel (b) 
shows the difference between the two survival curves and contains bootstrapped 95% confidence intervals 

testing against zero difference. 
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Fig. 9. Non-Manipulators with Eight and Twelve Months of Potential Benefit Duration. 
Notes: Panel (a) plots point estimates of non-manipulators’ actual and counterfactual non-employment 

survival for the first thirty-two months after lay-off. Our estimation strategy is outlined in Section 2 . Panel 
(b) shows the difference between the two survival curves and contains bootstrapped 95% confidence 

intervals testing against zero difference. 
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Table 5. BC/MC Ratio Estimates. 

(1) (2) 
without taxes with taxes 

( τ = 0% ) ( τ = 3% ) 

(a) Manipulators 0.24 0.32 
(0.02; 0.89) (0.03; 1.13) 

(b) Non-manipulators 0.26 0.32 
(0.12; 0.41) (0.15; 0.50) 

Notes: The table reports BC/MC ratio estimates for (a) manipulators and (b) non- 
manipulators. BC/MC ratios are defined in equation ( 1 ). Bootstrapped 95% confidence 
intervals in parentheses. 
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y statutory benefit rates. 28 We report our BC/MC ratio estimates in Table 5 . Because there is
ome disagreement in the literature as to what the appropriate tax rate is in this context, columns
 and 2 provide BC/MC ratios for a no tax τ = 0 and a commonly used UI tax of τ = 3% , see,
.g., Schmieder and Von Wachter ( 2016 ) and Lawson ( 2017 ). As discussed in Section 2.4 an
stimate of 0.24 for manipulators in column 1 of Table 5 implies that the government pays an
dditional 24 cents for each euro of UI transfer. The estimated BC/MC ratios for manipulators
nd non-manipulators are strikingly similar suggesting that there is no selection on moral hazard
esponses. From a positive perspective this finding also mitigates concerns that an anticipated
oral hazard response is a prime motive to engage in manipulation. Interestingly, the reported
C/MC ratios are in the lower range of estimates in the previous literature, see Schmieder and
on Wachter ( 2016 ) for an overview. 
As a final remark, notice that the BC/MC ratios that we estimate will also include the fiscal

xternalities deriving from workers finding irregular jobs rather than regular jobs. This is not a
ource of bias, nor does it alter the conclusions of the paper. The (rescaled) fiscal externality
ssociated with longer UI is still the sufficient statistic for the effective moral hazard cost,
egardless of whether this occurs because people stay in non-employment or because people find
nformal jobs that pay no taxes, as shown in Gerard and Gonzaga ( 2021 ). 

.4. Selection on Long-Term Non-Employment Risk 

he remainder of our analysis explores the underlying drivers of manipulation in our context. The
revious section mitigated concerns that anticipated moral hazard responses are a key motivation
o engage in manipulation. In this section we show that exhaustion risk is a strong predictor of
anipulation. 
To do so, Figure 10 combines manipulators’ and non-manipulators’ eight-months PBD survival

urves from Section 3.3 . A clear difference emerges: manipulators face an almost 20 p.p. higher
counterfactual) exhaustion risk under the less generous eight months PBD scheme. This finding
rovides compelling evidence that anticipated exhaustion risk is a strong motive for manipulation.
he large exhaustion risk is also (partly) responsible for making most of the increase in benefit

eceipt mechanical, thus lowering the BC/MC ratio in Section 3.3 . 
© The Author(s) 2026.

28 We perform integration using the midpoint rule and impose a non-negativity constraint on the behavioural cost 
t any point in time. Note that in the first few months the point estimates of the survival rate response is negative for 
anipulators which would imply that longer PBD increases job finding rates. However, this finding is likely due to noise. 
s these negative contributions to the overall integral leads us to underestimate BC/MC ratios for manipulators, our 

stimates are conservative. Results are qualitatively unaltered without imposing the non-negativity constraint. 
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Fig. 10. Manipulators and Non-Manipulators with Eight Months of Potential Benefit Duration. 
Notes: Panel (a) plots point estimates of manipulators’ and non-manipulators’ non-employment survival 
over the first thirty-two months after lay-off under eight months of PBD. The estimation of the former is 

outlined in Section 2 . The latter represents the observed mean survival rate in the missing region. Panel (b) 
shows the difference between the two survival curves and contains bootstrapped 95% confidence intervals 

testing against zero difference. 
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Our finding that manipulators are selected based on long-term non-employment risk has
roader implications. In particular, it relates—albeit indirectly—to potential asymmetric infor-
ation problems in a hypothetical market where individuals insure against non-employment

uration at the moment of lay-off, which has been untested so far. In this context, we reveal
ignificant adverse selection on baseline long-term unemployment risk, but no selection on moral
azard responses. 

Two caveats are worth mentioning. First, our findings are based on variation around the fifty-
ear threshold, while no variation is available at younger ages. This concern could be minor as
rior studies have not found significant differences in individual abilities to predict unemployment
isk by age (Hendren, 2017 ). 

Second, our selection patterns are not driven by explicit prices, nor are we able to observe
anipulation costs. While this presents a challenge, future research could explore methods to

ndirectly infer ‘prices’ from manipulation patterns or examine alternative settings where explicit
rices are observed. Following the methods in Landais et al. ( 2021 ), this would allow researchers
o bound the value of insurance even in the absence of consumption data. Given these caveats,
t is hard to provide explicit policy messages as to whether choice is preferable with respect
o a universal mandate, as it is hard to determine whether a choice-based UI system would be
nsustainable due to market unravelling. Despite these limitations, our findings provide a deeper
nderstanding of selection dynamics in UI. 

.5. Characterising Manipulators 

n this final section of our empirical analysis, we provide suggestive evidence regarding the
echanisms behind manipulation. First, we identify observable characteristics that correlate
ith manipulation. Second, we review the literature to explore why manipulation may be more
revalent in some contexts than in others. 

.5.1. Selection on observables 
e already showed in Section 3.1 that manipulation is confined to individuals employed in

he private sector on permanent contracts, which motivated the choice of our main sample.
urning to observable worker and firm characteristics for our main sample, Table 6 reports a
election on observables analysis. 29 Column 1 and 2 report estimated mean characteristics for
anipulators and non-manipulators, respectively. Column 3 calculates their difference together
ith bootstrapped 95% confidence intervals. Some differences immediately stand out. We find

hat manipulators are 18 p.p. more likely than non-manipulators to be female, 17 p.p. more
ikely to be employed in white-collar jobs and 7 p.p. less likely to have full-time contracts.

anipulators’ wages are 6% lower, though this estimate is relatively imprecise. These findings
ould imply a lack of rent sharing on the job, while leaving open the possibility of rent sharing

hrough bribes; while we lack direct evidence, it remains theoretically plausible and financially
easible. 30 Firm size also plays an important role in manipulation: manipulators come from
© The Author(s) 2026.

29 The analysis closely follows Diamond and Persson ( 2017 , sect.6.2). 
30 The additional unemployment insurance (UI) collected by manipulators is EUR 2,239 on average. In the most 

xtreme case, a firm would pay additional wages equal to EUR 61 per day over the six weeks in the missing region, 
otalling around EUR 2,196. This suggests that, in extreme cases, the extra wages could nearly offset the UI payments. 
owever, most manipulators are closer to the cut-off, resulting in smaller payments of about EUR 732 or EUR 1,460 for 
elays of two or four weeks, respectively. Thus, it seems plausible that workers could fully compensate the employer for 
he extra employment days, although this assumes no productivity from the match. 
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Table 6. Selection on Observables. 

(1) (2) (3) 

Manipulators 
Non- 

manipulators Difference (1)–(2) 

Female (share) 0.450 0.270 0.180 
(0.100; 0.281) 

White collar (share) 0.351 0.180 0.170 
(0.101; 0.239) 

Southern region (share) 0.483 0.471 0.012 
( −0.072; 0.098) 

Full time (share) 0.754 0.822 −0.067 
( −0.134; −0.000) 

Tenure (in years) 6.577 5.718 0.859 
( −0.142; 1.853) 

Daily wage (in logs) 4.115 4.176 −0.0610 
( −0.142; 0.023) 

Months employed (10 years) 93.174 88.131 5.043 
( −0.327; 10.339) 

Total wage (10 years) 135,688.203 136,566.043 −877.84 
( −18,998.984; 16,703.102) 

Firm age (in years) 14.546 14.335 0.211 
( −1.945; 2.320) 

Firm size (in logs) 1.862 2.258 −0.395 
( −0.640; −0.155) 

Share permanent 0.95 0.931 0.019 
( −0.005; 0.044) 

Share white collar 0.349 0.209 0.14 
(0.086; 0.194) 

Manager in firm 0.002 0.002 0.001 
( −0.003; 0.004) 

Sickness (4 years) 0.428 0.443 −0.015 
( −0.238; 0.196) 

Work accident (4 years) 0.148 0.082 0.066 
( −0.047; 0.181) 

Disability (4 years) 0.002 0.000 0.002 
( −0.002; 0.006) 

Disability others (4 years) 0.051 0.036 0.0153 
( −0.100; 0.128) 

Child leave (4 years) 0.034 0.001 0.033 
(0.004; 0.065) 

Notes: The table reports differences in observable characteristics between manipulators and non-manipulators in our main 
sample. Columns 1 and 2 report estimated means of observable characteristics for manipulators and non-manipulators, 
respectively. Column 3 reports their difference and associated 95% bootstrapped confidence intervals in parentheses. 
‘Manager in firm’ is the share of managers at the firm municipality level. ‘Sickness’, ‘Work accidents’, ‘Disability’, 
‘Disability others’ and ‘Child leave’ represent the amount paid to the worker (normalised by the wage of the worker) 
due to absences or work reduction related to these events. The events are considered only if they take place within the 
firm laying off the worker in the four years prior to lay-off. The total amount received by the worker is normalised by 
the average wage in the three months prior to lay-off as reported by the SIP. ‘Sickness’ includes only amounts paid as a 
consequence of absences longer then seven days, similarly to ‘Work accidents’ which covers only payments for absences 
related to work injuries lasting more than seven days. ‘Disability’ concerns absences due to certified disability of the 
worker while ‘Disability others’ relates to absences to take care of disabled relatives or children. ‘Child leave’ covers 
absences related to children both due to the birth of a child and to sickness of the child. 
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rms that are about 40% smaller. Firms laying off manipulators also appear to have a better
ontract composition. They have a slightly higher, though not significantly different, proportion
f permanent contracts—95% compared to 93% in firms laying off non-manipulators—and a
The Author(s) 2026.
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arkedly higher share of white-collar employees, at 35% as opposed to 21%. The presence
f managers within firms does not differ significantly between the two groups. Overall, these
ndings seem to suggest that adjustment costs, bargaining power and proximity to managers or
wners play a role in workers’ ability to engage in manipulation. 

There is an important question as to whether firms are able to identify workers with a higher
ong-term non-employment risk or whether workers explicitly reveal private information to their
mployers because there is a tangible benefit from doing so. 

Mueller and Spinnewijn ( 2023 ) shows that recent employment and unemployment histories
erve as strong predictors of long-term unemployment risk. If firms were aware of this, they could
tilise observable data to make strategic decisions about which workers to support. However, we
nd no substantial differences in the career trajectories of manipulators and non-manipulators in

he ten years before the lay-off: manipulators worked five months longer than non-manipulators
ninety-three months compared to eighty-eight), but still earned slightly less (about EUR 900
ess, out of about EUR 136,600 for non-manipulators). This would point to the fact that workers
re communicating residual private information to firms in order to gain advantages. 

In order to enrich our analysis, we also consider covariates related to absences from work.
hus we check whether manipulators received more transfers related to events such as sickness,
ork accidents, disability of the worker or of a relative/dependent and leave for a sick child in

he four years preceding the lay-off (Table 6 ). 31 , 32 

Although these events are generally rare at this stage of workers’ careers, the evidence suggests
hat manipulators display greater signs of vulnerability than non-manipulators. They received

ore transfers related to work accidents, disability, disability of a relative and for child leave.
owever, these estimates are noisy and the only statistically significant difference between the

wo groups emerges in the case of child leave, which includes both absences due to childbirth
nd those taken for a child’s illness. Overall, these results suggest that firms might be using some
bservable characteristics, not accounted for by policymakers, to provide additional benefits to
orkers who require extra insurance. 

.5.2. Literature review 

ne remaining question is why some of the previous studies that use similar variation in PBD
nd for similar age groups have not found comparable manipulation patterns (Schmieder et al. ,
012 ; Schmieder and Von Wachter, 2016 ; 2017 ). While definitive answers remain elusive, a
eview of the relevant literature suggests that both the magnitude of economic incentives and the
nstitutional setting play critical roles. 

Schmieder et al. ( 2012 ) reports that extending PBD for 49-year-old workers in Germany leads
o a 1.4-month increase in benefit duration, whereas in our setting the same effect is 3.2 months
or manipulators and 2.3 months for non-manipulators. These effects combine both mechanical
nd a behavioural components. Given that BC/MC ratios are similar across the two countries—
.3 on average—we can estimate the mechanical effect using the formula MC 

BC+ MC 

= 1 
1 + BC/MC 

=
1 

1 . 3 ≈ 0 . 77 . This implies that the mechanical effect accounts for roughly 1.1 months in Germany
© The Author(s) 2026.

31 We only have information on sickness and work injury events leading to absences longer than seven days due to 
rivacy reasons. 

32 For each of these categories, we compute the cumulative transfers received by the worker within the firm over 
he four years leading up to the lay-off and normalise this amount by the worker’s average wage in the three months 
receding the lay-off. The resulting measures can thus be interpreted as the number of monthly salaries received by the 
orker due to these transfers. 
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1.4 × 0.77) and 2.5 months in Italy (3.2 × 0.77). The lower mechanical transfer in the German
etting likely reduces incentives for workers to manipulate their lay-off date. This discrepancy
ay stem from differences in PBD levels: in Germany, 49-year-olds receive an extension from

wenty-two to twenty-six months, whereas in Italy the increase is from eight to twelve months.
eteris paribus the proportion of workers still unemployed at exhaustion would be lower in
ermany, reducing incentives for manipulation. 
Age may also play a role. Workers aged 50 and older may face higher risks of not returning

o employment quickly, and so have more incentive to manipulate. Nekoei and Weber ( 2017 ),
hammer and Packham ( 2023 ) and Guglielminetti et al. ( 2024 ) all study Austria’s UI system,
here workers become eligible for thirty-nine weeks of benefits instead of thirty weeks at age 40,

nd find no evidence of manipulation. In Austria, average non-employment duration is 114 days
16.2 weeks), far below the 30-week PBD threshold, suggesting that workers generally find jobs
ell before exhausting their UI benefits. As a result, they have little incentive to manipulate.

n contrast, Jäger et al. ( 2023 ) find significant responses when PBD is extended to four years,
ndicating that large extensions encourage workers to use UI as a bridge to retirement. 33 

Institutional constraints may also limit manipulation. Caliendo et al. ( 2013 ) note that, in
ermany, workers must register with the unemployment office three months before their contract

nds, reducing opportunities to negotiate lay-off timing. In the same spirit, other studies using
iscontinuities in reform timing also found absence of manipulation (Johnston and Mas, 2018 ;
arcia and Hansch, 2024 ), which points to the idea that limiting the time window that workers
ave at their disposal to act has an influence on manipulation opportunities. 

While these explanations do not exclude the possibility that firms value their reputations or
hat managers engage in manipulation out of altruism, they highlight the multifaceted nature of
I manipulation. We hope that future research will further explore these important aspects. 

.6. Robustness 

his section probes the robustness of two identifying assumptions underlying our empirical
nalysis. First, we provide evidence that manipulation is indeed the result of additional UI
overage around the age at lay-off threshold. Second, the empirical analysis assumes that the
iscontinuity in PBD around the age threshold affects lay-off decisions in exactly one way,
amely, through a delay in an otherwise earlier occurring lay-off. 

By plotting lay-offs across the entire age distribution, Figure 5 already ruled out several
lternative explanations such as, e.g., round birthday effects. To provide further supporting
vidence, Figure 11 plots lay-off densities for two Italian UI schemes that replaced the OUB
cheme after January 2013 (MiniASpI and NASpI) and did not feature any discontinuity in
enerosity at the age-fifty threshold. 34 Reassuringly, no discontinuity appears in these schemes. 35

The second concern is related to the possible presence of extensive margin job separation
ffects of UI and merits special attention in the light of recent evidence by Albanese et al. ( 2020 )
nd Jäger et al. ( 2023 ). Although theoretically possible, we find no empirical evidence of any
xtensive margin job separation responses in our context through a series of robustness tests
The Author(s) 2026.

33 A similar finding is also present in Ahlqvist and Borén ( 2017 ), who finds strategic timing of UI claims as a bridge 
o retirement in Sweden. 

34 For institutional details regarding both UI schemes see Online Appendix E . 
35 We use the density tests proposed by Cattaneo et al. ( 2020 ) and implement them through the rddensity command 

n Stata. The p -values of the corresponding density tests are 0.23 for the MiniASpI and 0.133 for the NASpI, respectively. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
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© The Author(s) 2026.

Fig. 11. Placebo Checks: Lay-off Frequency for Workers Claiming MiniASpI and NASpI Between 46 and 
54 Years of Age. 

Notes: The figure shows the density of lay-offs for workers laid off in the private sector and receiving 
MiniASpI (March 2013 to April 2015) or NASpI (from January 2016). In both panels each dot represents 
a two-week bin. The sample has been restricted to workers coming from permanent contracts in the private 

sector. The p -values are from density tests proposed by Cattaneo et al . ( 2020 ) and implemented through 
the rddensity command in Stata. 
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resented in detail in Online Appendix F . Intuitively, the lay-off density shown in Figure 3 ,
hows no indication of any additional lay-offs to the right of the cut-off that are not explained
y missing lay-offs in the missing region. We discuss this point, as well as a series of other
obustness tests exhaustively in Online Appendix F and find no evidence for a violation of our
dentification assumption. 

. Selection in Optimal Targeted Social Insurance 

he empirical results described thus far are, not only interesting from a positive perspective, but
lso have theoretical and policy relevance. To see this, the following section lays out a simple
odel for the design of optimal differentiated social insurance in the presence of manipulation

pportunities. By explicitly linking manipulation patterns to fiscal externalities, we demonstrate
hat manipulation responses carry significant welfare implications. Our main proposition shows
hat the welfare effect of local policy changes can be expressed as a function of key ‘sufficient
tatistics’ (Chetty, 2006 ). We stay deliberately close to our empirical setting to facilitate the
onnection between the theoretical and empirical part of the paper. Although the model is
erived in the context of unemployment insurance duration, our results readily extend to other
ocial insurance settings. We present only the main insight and refer to Online Appendix C for
he full model set-up and derivation. 

From the model, we derive both positive and normative conclusions. From a positive per-
pective, the model shows that manipulation is welfare improving as long as manipulators are
positively) selected on their consumption smoothing gain, but this improvement is mitigated,
epending on how much they are selected on their effective moral hazard cost. From a normative
erspective, a full empirical implementation of our main proposition would reveal whether or not
urther differentiation with respect to a given tag—inclusive of manipulation—has any potential
enefit or if the optimal policy is in fact undifferentiated. 

The policymaker could always try to solve the information asymmetry directly by choosing
ore informative tags. We come back to this point and discuss it at the end of this section. 

.1. The Model 

.1.1. Setting 

e assume there are two groups of individuals, referred to as the ‘young’ and the ‘old’. Young
nd old individuals differ in their utility of consumption, job search costs and their ability to
anipulate. The government provides unemployment benefits b, financed through a lump-sum
I tax τ . The government sets two separate UI schemes of varying generosity characterised by

wo different potential benefit durations Py and Po , with Po ≥ Py . It targets the longer potential
I benefit duration Po to the old. When doing so it faces a challenge: young individuals have the

bility to manipulate their eligibility status (at some cost) and might endogenously select into the
ore generous scheme intended for the old. 

.2. Characterising Optimal Policies 

n Online Appendix C we set up the formal job search problem for the old and the young and then
olve the planner’s maximisation problem. We derive the following proposition characterising
he optimal policy (under some simplifying assumptions). 
The Author(s) 2026.

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
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PROPOSITION 1. Compared to the optimum without manipulation opportunities, the op-
imal policy under manipulation prescribes under-insuring or over-insuring the young by a
actor that depends on (i) the responsiveness of manipulation to baseline and extra coverage,
ii) manipulators’ selection on risk, consumption smoothing value and moral hazard costs. For-
ally, the optimal policy satisfies: 

˜ u′ 
y − ū′ 

ū′ − BC y 

MC y 
= ε1 −M,	P ︸ ︷︷ ︸ 

manipulation externality 
of extra coverage 

− ε1 −M,P ︸ ︷︷ ︸ 
manipulation externality 

of baseline coverage 

+ M ·
( Sm 

Py 

Sy 
Py 

)
︸ ︷︷ ︸ 

selection on risk 
scale factor 

·
{ (

˜ u′ 
m 

− ˜ u′ 
n 

ū′ 

)
︸ ︷︷ ︸ 

selection on consumption 
smoothing value 

−
(

BCm 

MCm 

− BCn 

MCn 

)
︸ ︷︷ ︸ 

selection on moral 
hazard cost 

}
, (10) 

here 
˜ u′ 

y −ū′ 

ū′ − BC y 

MC y is the gap between the young’s consumption smoothing value from longer UI
nd the young’s behavioural to mechanical cost ratio. If this gap is positive (negative), the planner
s willing to under-insure (over-insure) the young, compared to a world with no manipulation
pportunities. In order to build intuition for the sign and degree of over or under-insurance, let’s
onsider the following special cases in turn. 

First, consider the case without manipulation, i.e., M = 0 for all policies. In this case the right-
and side of ( 10 ) equals zero and the optimal policy nests the standard Baily–Chetty formula for
ptimal unemployment insurance, see, e.g., Schmieder et al. ( 2012 ): the optimal policy equates
arginal utilities and moral hazard costs. 
Second, consider the case in which the young are homogeneous, but we allow them to
anipulate. In this case both the ‘selection on consumption smoothing value’ and the ‘selection

n moral hazard cost’ terms become equal to zero. The elasticity terms are the only ones that
atter and they do so through a standard fiscal externality logic. If one assumes that additional

overage weakly increases the share of manipulators and that additional baseline coverage weakly
ecreases it, then the wedge of the young is unambiguously negative, calling for over-insurance.
ntuitively, it is optimal for the planner to grant the young additional surplus, above and beyond
heir manipulation-free level, because of their manipulation threat. To the extent that additional
overage mitigates manipulation the planner finds it optimal to provide such insurance to the
oung. 

Third, consider a case where we also add heterogeneity among the young. In this case the
election terms could be positive or negative, depending on who among the young selects into
anipulation. If manipulators are particularly selected on the consumption smoothing value they

ssign to UI, and not particularly selected (or even negatively selected) on their behavioural to
echanical cost ratio, then this induces the planner to under-insure the young, to cause more
anipulation. Proposition 1 shows that optimal policy is affected in so far as selection occurs on
arginal utitilies and/or BC/MC ratios. For a formal definition of all of these terms see Online
ppendix C . 36 In sum, Proposition 1 shows that selection on BC/MC ratios also play a role for the
esign of optimal policy, although they are far from the only force that determines the optimal
© The Author(s) 2026.

36 Proposition 1 combines insights from Schmieder and Von Wachter ( 2017 ) and Hendren et al. ( 2021 ). Schmieder 
nd Von Wachter ( 2017 ) propose the use of BC/MC ratios as an efficiency cost measure for optimal potential benefit 
uration in unemployment insurance. Hendren et al. ( 2021 ) propose a framework to study choice in social insurance 
arkets in which individuals can purchase additional insurance coverage at some price. Although our setting does not 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueaf105#supplementary-data
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evel of UI in this context. However, due to a lack of relevant within-group policy variation
ecessary to identify all the relevant forces, a full welfare assessment is out of the scope of this
ork. 
Notice that Proposition 1 would hold also in the limiting case where the average young and

he old are completely identical and policy differentiation is nonsensical. This is because the
ptimal degree of over or under-insurance for the young just depends on differences between
anipulators and non-manipulators, rather than between young and old. 
We acknowledge that our normative implications are conditional on the specific tag used. Our

heoretical framework does not provide a prescription for choosing among multiple potential tags
r assessing their general appropriateness. This limitation arises from the inherent nature of the
ufficient statistics approach, which offers local policy recommendations for a given tag rather
han enabling global comparisons (Chetty, 2006 ; Spinnewijn, 2020 ). In principle, it is possible
hat there are other tags that the planner might use to directly target ‘deserving’ manipulators. 

In practice, finding credibly exogenous tags in the realm of social insurance has been very
hallenging (Spinnewijn, 2020 ). For example, consider the case of a policymaker who wants to
arget individuals with high long-term unemployment risk. Recent empirical evidence suggests
hat unemployment risk and associated moral hazard responses can be reasonably predicted at the
eginning of the unemployment spell using recent job histories (Mueller and Spinnewijn, 2023 ;
unsch and Zabrodina, 2023 ). These are much more predictive than basic socio-demographic

haracteristics like gender or age at lay-off , reinforcing their relevance as potential tags. While
n individual’s past job history is an information-rich tag, it is also very much endogenous and
rone to manipulation, which highlights the relevance of our methods. Concretely, if all of a
udden more discontinuous careers made workers eligible for longer UI, it is likely that some
orkers would alter their behaviour in anticipation of qualifying for longer UI coverage. The

election into these behavioural responses could invalidate or reinforce any beneficial effects
rom differentiation along these informative tags, which is precisely the economic mechanism
e highlight in the paper and which makes our methods highly relevant. 
Therefore, the optimality of job histories as tag would constitute an exciting research topic

here our theory and empirical methods could be fruitfully applied. Provided that researchers are
quipped with the suitable data, setting and identifying variation, one could empirically implement
roposition 1 to check whether more differentiation—inclusive of manipulation—along this
ewly found tag is welfare improving or not. 37 All in all, finding out which heterogeneities
llow welfare-improving targeting in different policies is a fruitful avenue for future research,
lthough policymakers might ultimately refrain from exploiting some of them, because of, e.g.,
ransparency, administrative costs, horizontal equity and fairness concerns. 

. Concluding Remarks 

his paper studies manipulation in the context of unemployment insurance. We document sub-
tantial manipulation in forms of strategic delays in the timing of lay-offs around an age at
ay-off threshold entitling workers to a four-months increase in potential UI benefit duration in
taly. Using bunching techniques, we study the selection pattern and moral hazard response of
The Author(s) 2026.

eature a direct financial transfer from the individual to the government—like a price—Proposition 1 reveals analogous 
election effects as in their setting. 

37 Our empirical strategy is only suited to study cut-off rules in some cardinal individual characteristic, as it would be 
he case with patterns in job histories. 
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anipulators. We argue that changes in subsequent job search intensities are informative about
he underlying motives for manipulation and we identify long-term non-employment risk as an
mportant factor for selecting into manipulation. Manipulators are only modestly responsive to
he increase in UI coverage mitigating concerns about anticipated moral hazard responses being
he prime motive for manipulation. 

We also lay out a simple, yet robust theoretical framework to guide the design of differentiated
ocial insurance under manipulation. We identify a set of sufficient statistics and illustrate how
ome of the key moments of the model can be estimated in practice. Our empirical strategy builds
n and extends recently proposed bunching techniques which do not require rich policy variation
or estimation. 

We believe that our empirical methodology might be fruitfully applied in other contexts and,
lthough a full welfare assessment is beyond the scope of this paper, we deem it an interesting
rea for future research. As pointed out by Spinnewijn ( 2020 ), there remains important work to
e done in understanding, analysing and justifying frequently used tags in social insurance. We
hink that our framework and methodology provide an important first step. 

ank of Italy, Italy 
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niversity of Bologna, Italy; CEP, UK; IZA, Germany 

dditional Supporting Information may be found in the online version of this article: 

nline Appendix 
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