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Abstract

Flexible work arrangements (FWAs) are often promoted as a means to regularise
informal labour. Utilising unique Italian administrative data that links employer-
employee records, daily voucher usage by firms, and randomly timed labour inspections
(2014-2017), we demonstrate that FWAs can also hinder enforcement and increase un-
declared work. We document that, upon inspection, some firms validate undeclared
work with FWAs on the spot, raising the probability of FWA usage by 0.88 percentage
points (18%) on average, with the largest increases occurring on the day of and the
day after the inspection. A simple partial-equilibrium labour-demand model with het-
erogeneous tax morale rationalises these “on-the-spot” validations as an enforcement-
avoidance margin. The post-inspection increase vanishes when firms are required to
pre-notify the tax authority of their use of FWAs. Moreover, when FWAs are com-
pletely abolished, presumptive misusers substitute FWAs with temporary contracts.
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1 Introduction

In most advanced economies, the underground economy is estimated to account for 10-20%

of GDP (Schneider and Enste, 2002).1 Furthermore, undeclared work is notably persistent

and, if anything, its share has been estimated to have increased over time (Ulyssea, 2018).

Partly in response to shadow work, many governments have introduced more flexible labour

contracts, known as flexible work arrangements (FWAs) (ILO, 2013).2 Most European coun-

tries have arrangements with no guaranteed working hours, allowing firms to swiftly adjust

labour demand while offering workers more adaptable schedules.3 Boeri et al. (2020) provide

a recent survey of the small but expanding economic literature on flexible arrangements.4

Although there is little causal evidence regarding the relationship between FWAs and unde-

clared work, many experts believe that this relationship should be negative.5 Among others,

the European Union Agency for the Improvement of Living and Working Conditions men-

tions that these new forms of employment have been developed to help formalise undeclared

work practices.6 The European Platform Tackling Undeclared Work has stated that FWAs,

in the form of labour vouchers (government-backed payment instruments that households or

firms can use to pay for casual yet legal work), should target areas where undeclared work

is prevalent (see Williams, 2018).

This study challenges the notion that FWAs inherently reduce undeclared work. While they

1In developing countries the share is closer to 50% (Schneider and Enste, 2000).
2For example, according to the ILO, Belgium, France, Finland, Denmark, and Switzerland, introduced

FWAs to discourage undeclared work.
3Chen et al. (2019) estimate that Uber drivers, possibly due to selection, benefit enormously from real-

time flexibility, and Chan (2018) shows that emergency department physician work schedules can distort
effort allocation and patient care.

4Katz and Krueger (2019) cover FWAs for the US and Adams and Prassl (2018) and Datta et al. (2019)
for Europe.

5There is also evidence that rigid employment protection legislation reduces job flows and pushes firms
to hire workers with more temporary contracts or off the books (for an early and a more recent survey, see
Schneider and Enste, 2000, Ulyssea, 2020). Theoretical and empirical contributions that show that labour
market rigidities increase informality include Blanchard and Portugal (2001), Fugazza and Jacques (2004),
Albrecht et al. (2009b), Maloney (2004), Johnson et al. (1998), and (DiPorto et al., 2017).

6See https://www.eurofound.europa.eu/topic/undeclared-work.
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offer flexibility, we demonstrate that such arrangements can hinder labour inspectors’ ability

to identify undeclared work. When misused, FWAs, such as the Italian labour vouchers

examined here, can enable firms to legitimise the physical presence of workers engaged in

undeclared employment.

Similar work arrangements exist in other countries, for example, UK’s “Zero Contract

Hours,” where workers may work more than the officially declared number of hours, or Italy’s

labour vouchers, where for a day of work a worker may receive a single voucher for his/her

work, so as to justify his/her physical presence in the workplace, and be paid the rest under

the table. The Italian Ministry of Labour in 2016 realised that some firms may strategically

comply with voucher requirements only when faced with an imminent inspection, similar to

“a passenger validating their ticket only when the inspector arrives.”7 The Ministry report

also provides evidence that about 10% of FWA workers were previously employed by the

same firm but with regular contracts.

Consequently, we develop a model of firms’ labour demand for different contract types,

allowing for such “spot validation.” Firms are allowed to differ based on their tax morale.

When “spot validation” is prohibited, more flexible job contracts reduce hiring, increase fir-

ing costs, and lower the demand for undeclared work.8 Conversely, when we allow contracts

to have no work schedule, nothing changes for tax-abiding firms, “while low tax morale

employers” report the working hours worked by their casual employee only when they are

inspected. This option allows firms with low tax morale to increase their use of undeclared

work. Moreover, the model predicts that FWAs may potentially crowd out fixed-term con-

tracts.

We bring these predictions to the data in Italy, a country with a sufficiently large under-

ground economy and legislation that has first liberalised and later abolished FWAs. Within

7See Ministero del Lavoro (2016).
8This is in line with, among others, Albrecht et al. (2009a), Bosch and Esteban-Pretel (2012), and Ulyssea

(2018).
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the European Union, only Eastern European countries, Spain, and Greece have a higher

prevalence of undeclared work9 and, beginning about 15 years ago, employers in Italy could

purchase 10-euro vouchers to pay for work without needing a standard labour contract. The

worker would later exchange vouchers for money. This system was intended to discourage

undeclared work by eliminating bureaucracy and reducing hiring and firing costs.10

Labour force surveys often lack detail to identify FWA arrangements (Katz and Krueger,

2019), and when paid sums do not contribute to future social security benefits, even admin-

istrative data can be uninformative. This is not the case in Italy, where government-backed

vouchers are fully recorded.11

We use a unique data set drawn from three separate Italian administrative records: i)

employer-employee social security records that cover the period 2014-2017; ii) daily firm-

level usage of vouchers between 2014 and 2017; and finally, iii) data on all labour inspections

between 2014 and 2017. Our data reveal that almost one in four companies in 2016 was

using vouchers. Exploiting documented unpredictability of the timing of labour inspections,

we find clear evidence that–as soon an inspection starts–some firms tend to immediately

increase their use of vouchers. The increase in the likelihood of using vouchers immediately

after an inspection is 0.88 percentage points, which corresponds to a relative increase of

approximately 18%. The greatest changes occur on the day of inspection and the day after,

respectively, 1.5 (30%) and 1.4 percentage points (29%). Moreover, such a jump ceases

to exist when the government introduces a small change in legislation, requiring firms to

announce the use of vouchers with at least one hour notice.

Next, we test whether FWAs displace regular work. Dividing inspected firms into those

that, upon inspection, on average, increased their use of vouchers and thus are presumably

9According to Williams et al. (2017), 17.2% of Italian work in undeclared (the EU average is 16.4%).
10In Europe voucher-based work is also available in Austria, Belgium, Ireland, Finland, France, Hungary,

Lithuania, and Slovenia (Mandl, 2020).
11Additionally, as shown by Mas and Pallais (2017), workers often select into FWA contracts, complicating

the estimation of counterfactual scenarios. We discuss the identification in Section 5.1.
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more likely to misuse vouchers, and those that did not, we analyse what these two sets of

firms did in March 2017 when vouchers were indeed abolished.

This measure for misbehaving firms is subject to misclassification error, as changes in

individual-level use of FWAs around labour inspections may reflect unobservable demand

shocks. However, we show that our main estimates represent lower bounds of the true effects.

In addition, we argue that varying the definition of misbehaviour, and thus the size of the

effects, can be informative about the fraction of firms hiding undeclared work. We show that

approximately 18% of the inspected firms that use vouchers misuse FWAs.

In line with the predictions of the model, “misusing” firms are shown, when vouchers

are abolished, to revert to the next most flexible work contracts, hiring approximately two

additional fixed-term workers, representing a 50% increase with respect to the pre-abolition

average of misusing firms. Due to these substitution effects, the total declared wage bill,

which includes the cost of vouchers, shows no changes, a possible rule-of-thumb behaviour

of marginal firms.

To evaluate the impact of the abolition of vouchers on undeclared work, we compare the

amount of evaded social security contributions for firms that have or have not used vouchers

between January and October 2016: “treated” firms with vouchers tend to evade more when

vouchers are abolished, while at the height of the use of vouchers (right before and after the

introduction of the SMS requirement), evasion is about the same.

The study proceeds as follows. Section 2 describes the institutional setting. Section 3

presents and solves a simple labour demand model of labour vouchers and derives the optimal

choice of contracts, with and without the option to go shadow. The section highlights the

main empirical predictions. Section 4 describes the data set used in the paper. Sections 5

and 6 present the empirical models and the evidence, while Section 7 concludes.
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2 The Institutional framework

In this section, we present regulatory details for the two main institutions of the analysis:

Italian FWA, or vouchers, and labour inspections.

Vouchers: In 2008, the Italian legislator introduced FWAs in the extreme form of labour

vouchers. Figure 1 outlines the timeline from the first time FWAs were introduced to the time

they were abolished. Employers could buy vouchers from the Social Security Administration

(INPS), or in tobacco stores, banks, and post offices. The vouchers looked like cheques (see

Appendix Figure A6), and employers who wanted to pay someone for completing a very short

temporary job would fill them with the worker’s social security number (“Codice Fiscale”)

and the date of the job/task. Once the worker was paid with the voucher, he/she could

easily exchange it for cash. For every 10 euros paid by the employer, the worker received

7.50 euros, 1.30 euros covered the social security contributions (less than the typical labour

contract, where contribution rates are 1/3), 70 cents for health insurance and 50 cents for

the commission fee paid to the social security administration.

Figure 1: Timeline of Voucher Legislation
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Initially, vouchers had considerable restrictions: private citizens could only spend a total of

e5000 vouchers for each worker who helped them in day-to-day casual work (house cleaning,

gardening, etc.), and employers faced an even lower threshold (e2500). Moreover, only

students and retirees were allowed to receive vouchers, and only in the agricultural sector.

Several small changes in these restrictions led to a steep increase in the use of FWAs.

Initially, the centre-right government extended the use of vouchers to all workers in the agri-

cultural sector, not just students and retirees. More limitations were lifted in the following

years and, as shown in Figure 4, this led to rapid growth in the monthly number of 10-euro

vouchers sold: from a few thousand in 2008 to a peak of almost 20 million in 2016.

In 2009, vouchers became available in the retail sector, tourism, and service sector, and for

domestic workers. One year later, they were completely liberalised, opening up to all sectors

and all workers. In 2012, the worker’s e5000 limit was made more stringent, as it applied to

the sum across all the employers and not to each employer separately, while a new limit was

introduced: each firm could at most spend e2000 in vouchers on any single worker. In 2015,

the labour reform (called the “Jobs Act”) allowed vouchers not to be related to occasional

work, and their annual limit increased to e7000 (leaving the amount firms could use on a

single worker unchanged).

The use of vouchers reached a peak in 2016, when the pressure from labour unions to

reform their use or completely abolish them intensified. In October 2016, a first reform was

passed, and employers had to inform the Social Security Administration by text message at

least 60 minutes before using a voucher. Several months later, as pressure increased and a

new government was in power, the use of vouchers was outlawed.12

Labour Inspections: Inspections are organised secretly to maximise the chance of detecting

any undeclared workers or any hazardous working conditions.13 They are divided into three

12A much more limited version of vouchers was reintroduced at the end of 2017.
13The rules can be found in the “Circolare INPS No. 76/2016.”
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phases. First, each inspection is secretly planned to ensure that the second phase, the

subsequent access to the firm’s premises, is carried out quickly by a sufficient number of

inspectors, ensuring that nobody can leave the firm’s premises. The second phase can last

up to several days and ends with a preliminary report. Inspectors collect accounting books

and any other useful information and interview employers and employees. During the last

phase, which can last at most 90 days from the notification of the preliminary report (Art.

14 of Law No. 689/1981), visits to the firm are rarer, and the inspectors prepare the final

report.

From the firm’s standpoint, inspections occur at random and, therefore, unpredictable

times, and their duration can last from a few days to several weeks. In order to deter any

information leakage, corrupt inspectors who inform firms about an imminent inspection in

exchange for money face up to 10 years of imprisonment (Article 319 of the Criminal Code).

Depending on the outcome of the inspection, firms may have to pay a fine and/or rectify

any irregularities before resuming production.

Before taking advantage of some of the institutional changes in our empirical analysis,

we develop a labour demand model that generates potential links between labour demand,

including labour vouchers, labour inspections, and the use of undeclared work.

3 A Labour Demand Model of Jobs, Temporary Jobs

and FWAs

3.1 The Environment and the Institutions

Following the tradition of the search and matching literature and the Diamond-Mortensen-

Pissarides model, we develop a stylised static labour demand model with heterogeneous

firms characterised by a single job. There is a measure 1 of homogeneous workers and an

9



endogenous number of heterogeneous firms and jobs. Firm heterogeneity is defined by its

technological probability of becoming unproductive. Each job (or firm) faces a probability

λ of becoming unproductive, where λ ∈ [0, 1] is drawn from a cumulative probability distri-

bution G(λ) when the worker and the firm meet, and G(1) = 1.14 A job produces output

y for the fraction of time 1 − λ, and produces 0 for the rest of the time (normalised to be

one). After observing λ, the firm decides which type of contract to offer to a single worker,

as contracts differ by their termination costs.

The wage ω paid to each worker is taken as given by the firm.15 The labour market is

characterised by a payroll tax τ , regardless of the type of contract. The tax is paid on a flow

basis by the firm and, at first, we assume that the tax cannot be evaded.

Later, in Section 3.2 we introduce the possibility of tax evasion, allowing contracts to

be shadow. When labour is shadow, taxes are avoided, but firms risk being fined by the

labour inspectors. Since many firms avoid the use of shadow employment, we add a further

dimension of heterogeneity, a firm-specific “tax-evasion attitude” θj > 0 associated to the

status of being a tax dodger. For simplicity, we assume that the parameter θj can take only

two values θj ∈ [θl, θh] with θl < θh, so that firms with θ = θh are more likely to be tax

dodgers. There is a proportion p of firms with high evasion attitude. The two types of firms

may face different distributions of λ and G(λ) = pG1(λ|θh) + (1 − p)G2(λ|θl), where G1(.)

and G2(.) are the cumulative distributions for each type.

Without tax evasion, the main choice of the firm is about which contract to offer depending

on λ. Broadly speaking, Italian legislation allows three different types of labour contracts:

open-ended, fixed-term jobs, and FWAs/vouchers (we use the words FWAs or vouchers

14Cahuc et al. (2016) provide a matching model with heterogeneous jobs that features job heterogeneity
and optimal contract selection. See Boeri and Garibaldi (2024) for a recent survey on the vast literature on
fixed term contracts.

15In the model we keep the assumption that the wage ω is fixed across types of contract. A simple extension
of the model would be to assume that more flexible labour contracts come with lower wages. The model
would be solved with an endogenous wage and rent sharing. However, we prefer to focus on how λ influences
labour demand.
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interchangeably). Different contracts have different termination costs. When faced with an

open-ended contract that is unproductive, the firm is better off paying a firing tax equal

to −F . In line with Italian legislation, we assume that the tax is a multiple of the wage

rate: F = fω.16 The formal modelling of labour contracts is in line with Cahuc et al.

(2016). In what follows, we shall indicate with Joe(λ) the value to the firm of a λ job with

an open-ended contract.

Fixed-term contracts are active for a fraction 1 − ρft of the time. When a firm opens a

fixed-term contract, the worker produces and is going to be paid for an expected duration

equal to 1− ρft, regardless of the specific value of the job λ. The advantage of a fixed-term

contract is that the firm does not pay any firing costs when the productivity drop strikes

(which happens with probability ρft ). However, the downside is that the firm pays the

worker even if λ strikes and productivity drops to 0.17 In what follows, Jft(λ) indicates the

value to the firm of a fixed-term contract.

Finally, the firm can open FWAs. FWAs do not have any dismissal costs, but are charac-

terised by an expected duration 1−ρv where ρv is considerably larger than ρft.18 In practice,

it is as if FWAs can be terminated at any time at no cost. Jv(λ) is the value to the firm of

an FWA.

There is a fixed cost of opening a job equal to K, which means that a firm will open

a λ job as long as J i(λ) ≥ K for at least one type of contract i. Conditional on the

realised technological parameter λ, firms choose the type of contract to offer such that

J∗(λ) = max{i=[oe,ft,v]} {J i(λ), K} .

To solve this maximisation problem, we need to specify the expected value of different jobs.

16The model abstracts from the slight differences in social security contribution rates across contracts, but
this should be second-order for our empirical analysis, as those differences do not vary over time with the
arrival of labour inspectors.

17The data confirm that only a handful of fixed-term contracts end with a dismissal (0.5 percent in 2016),
consistently with our assumption that no firing costs are paid to fixed-term contracts.

18Note that this is in line with the relatively low caps on the amounts firms are allowed to pay each worker
in labour vouchers (see Section 2).
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The value of an open-ended job is

Joe(λ) = (1− λ) (y − τ − ω)− λF . (1)

In contrast, the value of a fixed-term contract is

Jft(λ) = (1− ρft) [(1− λ)(y − ω − τ)− λ(ω + τ)] = (1− ρft) [(1− λ)y − ω − τ ] .

where at rate ρft the job is destroyed at no cost. Yet, as argued above, with probability

λ(1− ρft) the firm is forced to pay the wage until the end of the contract.19

Finally, the value of an FWA is

Jv(λ) = (1− ρv) [(1− λ)(y − ω − τ)] . (2)

Since all job values are monotonically decreasing in λ, the maximisation problem satisfies

the reservation property. In other words, maximisation is solved by selecting particular

values of λ (say λft and λv) such that each contract is optimal in any particular subset of

the domain of G in [0, 1].

Furthermore, one can easily show that Joe(0) > Jft(0) > Jv(0) and that Jv(1) = 0 >

Jft(1) = −(ω + τ) > Joe(1) = −F .

Proposition 1. Firms’ optimal labour contract depends on two productivity thresholds λft, λv

such that ∀λ < λft firms choose an open-ended contract, ∀λ ∈ [λft−λv] firms choose a fixed-

term contract, and ∀λ > λv firms choose a flexible working arrangement. Moreover, firms

do not open jobs ∀λ : J(λ) > K.

The maximisation is thus an envelope of three downward-sloping lines. The reservation

19The value of the firing tax F = fω has the restriction that f < 1+ τ
ω , so that the firing tax for open-ended

contracts must be smaller than the firing tax paid to fixed term contract.
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probability can be characterised as the solution to

Joe(λft) = Jft(λft); and Jft(λv) = Jv(λv). (3)

λft is the expected duration that makes the firm indifferent between an open-ended job and

a fixed-term job. Similarly, λv makes the firm indifferent between a FWAs and a fixed-term

job.20

The intuition behind this result is as follows. For a given net flow productivity ỹ = y−ω−τ ,

a λ-type firm has a strong ordering regarding which contract to offer. On one extreme, open-

ended contracts are ideal for jobs with a very long expected duration, while, on the other

extreme, FWAs are ideal for jobs that are expected to last very little. Thus, introducing

FWAs creates opportunities for labour demand that would otherwise be absent. Without

FWAs firms may prefer not to sign labour contracts with such low expected durations. In

particular, λmax is the solution of J∗(λmax) = K, and the firm does not sign labour contracts

for any λ > λmax. If the probability of meeting a worker is η, total employment is simply

n = ηG(λmax), while (1− ηG(λmax)) is non-employment.

20The threshold λs are: 
λft = ρftỹ

ρftỹ+fω−(1−ρft)(ω+τ)

λv = (ρv−ρft)ỹ
(ρv−ρft)ỹ+(1−ρft)(ω+τ))

(4)

Note that existence of two thresholds-and thus two different contracts with fixed duration (vouchers and
fixed term contracts)-requires that the duration of FWAs is sufficiently short or that

ρv >
ρftF

F + (1− ρft)(w + τ)
.
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3.2 Shadow Employment and the Misuse of FWA

We now introduce the possibility of evading taxes by under-reporting jobs. A shadow job

allows firms to avoid paying tax τ . For each type of contract i and a given λ, let J i,s
j (λ, θj)

be the value of a λ shadow job. The value varies depending on the subscript j, which refers

to the attitude to go shadow θj, j = l, h. In addition, it will depend on γ, the probability of

inspection, and on Ci(λ), the fine imposed on the firm with undeclared work upon inspection.

The fine is equal to a fixed term ci and a term that depends on the duration of the productive

relationship λ: C(λ) = ci+c(λ). We also assume that coe ≥ cft > 0 and cv = 0, so that FWA

jobs face only variable fines. There is a natural assumption that c(1) = 0, since the fine on

an “instant” job has to be negligible. Furthermore, we assume that c′(λ) < 0. According

to common practice, inspectors will charge a higher fine to firms that appear to be in a

longer-lasting employment relationship (and therefore have a job with a lower λ).

The decision to go shadow for a firm of type j with idiosyncratic probability λ is simply

J i,s
j (λ, θj) = (1−γ)[J i(λ)+τ(1−λ)(1−ρi)]+γ[J i(λ)−Ci(λ)]+θj > J i(λ), i = {oe; ft; v},

(5)

where ρoe = 0. This is the standard condition found in most of the shadow employment

literature, namely that (1 − γ)(1 − ρi)(1 − λ)τ + θj > γCi(λ), so that going shadow is

optimal if the tax evaded is larger than the expected fine augmented by the civic cost of

evading tax.21 To obtain simple analytical insights, we assume that the variable fine is linear

in λ so that c(λ) = ci(1 − λ). For each underlying contract i there is a unique threshold

λs,i that characterises the decision to go shadow. There is a marginal shadow value λs,i

21The model assumes that in going shadow only the payroll tax is avoided, not the firing costs. We believe
that the main reason for the existence of “implicit” contracts that make termination costs binding also when
the job is shadow is that in real life workers have the option to sue the employer for having worked illegally,
thus are likely to pretend to be compensated in the event of dismissal. Another example of implicit contracts
are family firms. In those contexts the job held by the family member is shadow but termination costs are
implicitly defined, since it is highly costly to severe the job of a family member.
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that solves the equation (1− γ)(1− ρi)(1− λs,i)τ + θj = γCi(λs,i). We call this reservation

value λs,i(θj), where s stands for shadow, i corresponds to the type of contract and θj is

the tax evasion attitude. As the following proposition specifies, with a simple restriction on

parameters, firms with θ = θl never go shadow while firms with a high tax evasion attitude

exercise the shadow option for λ > λs,v(θh), as the following proposition specifies.

Proposition 2. Let the cost parameter c > (1−ρft)(1−γ)τ
γ

; let the tax evasion attitude for

the low type θl < −(1 − γ)(1 − ρft) and let the tax evasion attitude for the high type θh ∈

[0, γc− (1−γ)(1−ρft)τ ]. It then follows that firms with θ = θl never go shadow, while firms

with θ = θh exercise the shadow option for v and go shadow if λ > λs,v, where λs,v(θh) solves

λs,v(θh) = 1− θh

γc− τ(1− γ)(1− ρv)
< 1 (6)

Further, with coe > F and cft > fω, only firms with a FWA job go shadow.

The proof is in the Appendix. Figure 2 reports the behaviour of the two firms. The

black curve refers to firms that do not go shadow and divide their employment into open-

ended, fixed-term, and FWA. The grey curve refers to firms that go shadow for λ > λs,v(θh).

Formally, the amount of shadow employment is thus ns(θh) = np(1 − G1(λ
s,v|θh)). From

this discussion and from Figure 2, it follows that the existence of FWAs reduces the amount

of shadow employment in equilibrium. In a world with only open-ended and fixed-term

contracts, any job with λ > λs,ft(θh) is shadow, and the fixed-term λ shadow threshold is

lower than the FWA λ shadow threshold: λs,ft(θh) < λs,v.

3.2.1 Misuse of FWA and Empirical Implications

Proposition 2 establishes the existence of shadow employment for jobs that are typically

covered by FWAs. But when the institutional rules of FWAs allow for instant validation

of labour contracts, firms can do even better than passively observe the arrival of a labour
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inspector. When an inspector arrives, they can immediately sign a voucher for previously

undeclared workers. We define “grey” jobs as the employment relationships that are shadow

in normal times and are regularised when the inspectors arrive at the firm’s gate. In other

words, “grey” jobs are shadow jobs of different contractual lengths that become flexible

working arrangements when the inspector shows up.

Since “grey” jobs are black as long as the inspector does not show up, let J̃ i,s
j (λ) be the

value of a “grey” job that has the option to activate the voucher conditional on inspection,

or the value of a shadow job that has the option to misuse vouchers. Formally, misusing

vouchers adds an additional choice, generating an option value conditional on the inspector

showing up at the gate. The decision to go “grey” for a firm of type j yields the following

value function:

J̃ i,s(λ, θj) = (1− γ)[J i(λ) + τ(1− λi)(1− ρft)]+

+θj+ γ

αmax [J i(λ)− C(λ); Jv(λ)]︸ ︷︷ ︸
option to misuse vouchers

+(1− α)(J i(λ)− C(λ))

 > J i(λ); (7)

i = {o; ft; v} ,

where the max operator inside the brackets is the option value of misusing the voucher.

Equation 7 implies that it is impossible during an inspection to pretend that a shadow

worker had just been hired with an open-ended or a fixed-term contract; while it is possible

to pretend that the worker was hired with a “voucher”, and such option is the economics

behind the misuse of the vouchers.

Vouchers are misused when the following condition is satisfied:

(1− γ)(1− ρi)(1− λ)τ︸ ︷︷ ︸
expected tax evaded

+θj > γ
[
(1− α)Ci(λ) + α

[
J i(λ)− Jv(λ)

]]︸ ︷︷ ︸
expected cost of pretending to have a FWA job

. (8)
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Solving for λ, there is a threshold value λ̃s,v such that J̃s,v(θh) = Jv and the firm exercises

the shadow option for λ > λ̃s,v.22

The value of λ̃s,v is

λ̃s,v(θh) = 1− θh

γc(1− α)− (1− γ)τ(1− ρv)
. (10)

Comparing equation 6 with equation 10, it is easy to establish that λ̃s,v(θh) < λs,v(θh),

meaning that the possibility to validate vouchers on the spot increases the amount of shadow

employment, generating grey jobs. Moreover, the behaviour of the firm during an inspection

is indicative of their type θj: only firms with θ = θh misuse vouchers.

Figure 3 shows the case where λ̃s,v(θh) is in the FWA region.

If, instead,

λft ≤ λ̃s,v(θh) ≤ λv ⇐⇒ (1− λv)D ≤ θh ≤ (1− λft)D,

where D ≡ γ ci (1− α)− (1− γ) τ (1− ρv), then even some fixed-term jobs are going to be

shadow.

Thus, we have the following first key empirical implication.

EMPIRICAL IMPLICATION 1: When the inspectors show up at the

gate, firms with θ = θh experience a sudden increase in (misuse) of voucher

relative to firms with θ = θl.

Note that we can also quantify the misuse of vouchers. Since the model is static, to-

tal employment misused is identical to the steady-state misused employment and is thus

22In the case of fixed term jobs the condition is obtained by a reservation value λ̃s,ft that satisfies

λ̃s,ft(θh) =
(1− γ)(1− ρft)τ + θh

(1− γ)τρft
. (9)
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nsm(θh) = np(1 − G1(λ̃
s,v|θh)) > 0. Conditional on being a misusing firm, employment is

nsm(θh) = n(1−G1(λ̃
s,v|θh)) > 0.

Next we consider what happens to the misuse of vouchers when the policy setting changes

and it becomes more difficult to activate a voucher when the inspectors appear at the gate.

In the model, such an experiment is equivalent to a reduction in the parameter α. The

key comparative static is thus the derivative ∂λ̃s,v(θh)
∂α

< 0, that suggests that as α falls,

the marginal value shifts to the right, exactly as in Figure 3. The requirement for firms to

activate a voucher through a text message 60 minutes in advance suggests that the misuse

of vouchers should fall, as the following empirical implication summarises.

EMPIRICAL IMPLICATION 2: With the introduction of the text mes-

sage requirement (a fall in α), at the outbreak of the inspection firms with

θ = θh reduce the instant validation of vouchers relative to firms with

θ = θl.

The quantitative fall in misuse is (in modulus) equal to |np∂G1(λ̃s,v)
∂λs,v

∂λ̃s,v(θ)
∂α

|. The right

panel of Figure 3 shows how the value of jobs varies when α decreases, thus when the

legislation required that employers inform the administration one hour in advance about

using a voucher.

The last exercise we perform considers what happens when vouchers are abolished. This

policy change influences the value of jobs for both types of firms, as the margin λv disappears

and the firms expand the amount of regular fixed-term employment. The increase in fixed-

term employment is a consequence of the fact that some jobs that were previously hired as

FWA jobs become fixed-term. When no vouchers are available, the margin for fixed-term jobs

is defined as J(λft,no−v) = K, where λft,no−v is the margin of entry post voucher elimination.

Analytically, we have that λft,no−v > λft, so that firms expand fixed-term contracts.

This result implies an average increase in fixed-term employment for firms with θ = θh
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equal to ∆nft(θh) = n[G1(λ
ft,no−v|θh) − G1(λ

ft|θh)] > 0 while the increase in fixed-term

employment for firms with θ = θl is ∆nft(θl) = n[G2(λ
ft,no−v|θl)−G2(λ

ft|θl)] > 0. In other

words, fixed-term employment increases for both types of firms.

EMPIRICAL IMPLICATION 3: When vouchers are outlawed, fixed-term

employment increases for both types of firms, and the actual change de-

pends on the location of λ̃s,v and on the distributionsG1(λ|θh) andG2(λ|θl.

If some ft jobs are “grey” and/or if G1 first-order stochastically dominates

G2 in the proper domain, meaning that high θ or low-tax morale firms have

higher λ jobs than high-tax morale firms, then low-tax morale firms will

see larger changes in fixed term jobs.

In the rest of the paper, we test the empirical implications against the data.

4 Data

We use data from the INPS archives, including firm-level employment data, daily firm-level

voucher usage, and labour inspection records. Our model has clear predictions about the

use of vouchers when firms receive a labour inspection. This is why the analysis focuses on

firms that have been inspected at least once and that have used at least one voucher during

our sample period.23

The sample construction follows these steps. We start with the universe of firm-level

employment data for the years 2014 to 2017. As shown by the timeline of the regulatory

changes to the FWA (Figure 1) and the time series of vouchers used (Figure 4), following

almost complete liberalisation, the use of vouchers peaked right before their abolition.24

23Firms that never use vouchers may require a more stable workforce (a lower λ in our model) and would
not generate any empirical variation in the use of FWA.

24Similar data have already been used within the VisitInps program of the Italian Social Security institute
(INPS).
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Later, we merge this firm-level employment data with both the universe of labour inspections

and the universe of vouchers used by firms.25

The INPS institute performs labour inspections to detect full or partial evasion of social

security contributions. We have information on the day the inspection started and the

outcome of the inspection (whether a fine was levied and its amount).

For each firm, we also know how many vouchers have been used each day. In order to

maximise the time frequency of our data, we construct individual firms’ daily-level use of

vouchers around labour inspections. Later, when we analyse firm-level employment outcome,

the finest level of aggregation we can use is at the firm and month level.

The summary statistics in Table 1 are useful for describing how labour inspections and

the use of vouchers determine the type of firm that is later analysed. Each row repre-

sents monthly averages between January 2015 and September 2016 (the period before of the

TXT requirement reform) of various firm-level employment measures -both regular work and

vouchers- and each column represents a different sample.

In Column 1, we start with the universe of 1.8 million firms. The average firm in the

INPS archives employs 7.2 workers and uses 27 vouchers per month. If each voucher covered

one hour of work, the vouchers would represent only a small share of labour; however, we

are going to see that firms use vouchers to hide additional undeclared work hours.26 Most

workers have permanent and full-time contracts.

About 23% of firms (a little more than 400,000) use at least one voucher (Column 2,

Vouchers). For firms using vouchers, the average size is also close to 7, but with more

temporary and part-time workers and fewer permanent and full-time ones. These firms use

an average of 97.6 vouchers, or roughly 14 vouchers per full-time equivalent worker.

25These two sources of data are not available within the VisitInps program and have been directly managed
by two of the authors who worked for INPS, Edoardo di Porto and Paolo Naticchioni.

26Unfortunately, the available data do not allow us to estimate how many hours of work tend to be
underreported due to the availability of flexible work schedules.
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The third column (Inspected) refers to inspected firms, which, due to the small probability

of inspection, represent only 1.58% of firms.27 Since larger firms are more likely to be

inspected, the average workforce increases to 43.5 workers. In addition, inspected firms use

a large number of vouchers, on average 300 vouchers per month, or 7 vouchers per full-time

equivalent worker.

In order to analyse how the use of vouchers evolves around the onset of labour inspections,

we focus on firms that have been inspected and use at least one voucher over the entire

period. We are left with 3,472 firms, or 0.19% of firms (column “Both”). The number of

employed workers is similar to that of the inspected firms, but with a higher share of part-

time contracts and temporary contracts, and an average monthly number of vouchers of 270

(9.2 for the full-time equivalent worker). This sample provides information on how firms

using vouchers, which represent at least 1/4 of the universe of Italian firms, behave upon

inspection.

In the last two columns, we divide the 3,472 firms into those who presumably misused

vouchers (“Misbehaving”) and those who did not (‘Compliant”). The division depends on

the firm’s use of vouchers when a labour inspector shows up. Later, we are going to explain

in more detail how we estimate the change in the use of vouchers. The model predicts

that misbehaving firms should increase such use. Right now, it is worth mentioning that

“presumably” misbehaving firms are similar to compliant firms, but use more vouchers.28

2760% of inspections resulted in fines and the average sanction was around e20,000. Later, we are going
to analyse how such fines vary depending on whether firms use vouchers.

28Using an econometric terminology, we could think of ”misbehaving” firms as the compliers: they activate
vouchers when an inspector shows up, while the “compliant” firms are either “always takers” or “never-
takers,” meaning that their behaviour does not change upon the arrival of labour inspectors.
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5 Empirical Strategy

The empirical analysis is divided into four parts. First, we discuss the identification, which

is based on the random timing of labour inspections (Section 5.1). Second, we discuss the

empirical specification of the event study (Section 5.2) and, third, we explain how those

estimates are used to identify misbehaving firms (Section 5.3). Fourth, we introduce the

difference-in-difference models that compare misbehaving against compliant firms (Section

5.4). Section 6 discusses the results, whether firms are indeed more likely to use vouchers

when inspectors appear at their premises (Section 6.2), and what happens to different types

of regular and irregular work when vouchers are abolished (Sections 6.4 and 6.5).

5.1 Random Timing of Inspections

First, we are going to see that inspections are rare and their timing is intended to be unpre-

dictable, allowing for a comparison of firms’ behaviour before and after inspections.

A randomly selected firm has a 1 in 130 chance of being inspected in a given year and

about a 1 in 50,000 chance of an inspection starting on a given day. Although some firms

are more likely to be inspected than others, for example, larger firms, to be effective, the

timing of inspections has to be unpredictable. Thus, from a firm’s perspective, the first day

that labour inspectors enter the firm’s premises is as good as random.

This is testable. If the timing of inspections is as good as random, the vector of observable

characteristics (Xj) of a firm j should be unable to predict the exact date (tj) of a labour

inspection. We use a balance test, the joint F-test, to determine whether all characteristics in

the following cross-sectional regression have no predictive power (β = 0): tj = α+β′Xj + ϵj.

Given the random timing of inspections (see Section 6.1), our model suggests a fairly

simple test to determine whether an inspected firm is using vouchers to hide undeclared

work: when faced with labour inspectors, firms employing undeclared workers should use
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vouchers to “hedge” the risk of a fine. We compare the daily use of vouchers just before and

after an inspection (the “treatment”), following the firm’s behaviour before and after the

inspection.

5.2 Random Timing and Event Studies

Once we have established that inspections happen at random times, in the second part, we

are going to set up the event study. We analyse the FWAs used by the firm j between

180 days before and 90 days after an inspection that occurs on day t.29 We split the event

studies into two periods, before and after October 2016, which is when the firms had to

inform the Social Security Administration an hour in advance before using a voucher. Given

that a single voucher would be sufficient to avoid the fine, our outcome variable is equal

to one when on a given event day τ the firm j uses at least one voucher, and 0 otherwise

(DVj,τ = 1{#V ouchersj,τ > 0}).30 Of the 180 days before the inspection date, the first 90

days will serve as the control period:31

DVj,τ =
90∑

k=−90

βkDτ+k + f(t) + ϵj,τ . (11)

Dτ+k is a dummy variable equal to one for event day τ +k and zero otherwise. Additionally,

since the time series of FWAs is far from stationary (see Figure 4) it is important to control

for calendar time f(t). We start using several calendar-time fixed effects (e.g. year, month,

and day of the week) and show that the results do not differ when using calendar-day fixed

29As mentioned, the last phase of labour inspections can approximately last up to 90 days, moreover labour
judges have deemed that 90 days represent the reasonable duration of labour inspections (Del Vecchio, 2019).

30Here 1{A} is a dichotomous variable equal to 1 when statement A is true, and 0 otherwise. We find
comparable results when using the daily number of vouchers used by the firm, though the extensive margin
appears to be driving this effect. This suggests that most (declared) firms have only a few undeclared
workers.

31Given that the days event-time effects leading to the inspections are precisely estimated to be zero, a
longer baseline period is going to lead to more precisely estimated coefficients. But shorter baseline periods
lead to very similar results.
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effects.32

The unpredictability of the timing of inspections is crucial in setting the correct specifica-

tion for our model. This is because focusing on just treated firms that are treated at different

times, conditional on firm fixed effects, calendar time, and event time of the inspection, is

collinear. Fortunately, when the timing of the event is random (see Section 6.1) the timing of

treatment is orthogonal to the characteristics of the firms and to their time-invariant inter-

cept (see Borusyak et al., 2024). Our strategy is similar to the identification used in Parker

et al. (2013), which exploits the random timing of the disbursement of the 2008 Economic

Stimulus Payments in the United States.

It is also worth noting that, due to such randomness, we do not have to specify a two-way

fixed effects model; thus, we do not have to worry about the well-known possible biases

arising from this design (see Goodman-Bacon, 2021, Sun and Abraham, 2020). When, as

a robustness check, we do specify a two-way fixed effects model, it is only parametrically

identified. A relatively long baseline period (90 days) combined with the non-linear function

of event time (for example, event-time dummy variables) breaks the perfect collinearity

between event-time and calendar time, but the fix is not perfect. Such near-collinearity is

measurable. Without firm fixed effects, time effects explain only 4% of the variation in the

post-inspection variable (our main explanatory variable), but when we add firm fixed effects

the R2 goes up to 55%. In other words, because of near-collinearity, using both firm effects

and calendar-time effects captures most of the random variation in the timing of inspection.

We are going to discuss later how we deal with these potential biases. Here, it is important

to mention that with random timing of inspections, we can use the main result from Athey

and Imbens (2022), which shows that the standard Difference-In-Differences estimator is an

unbiased estimator of a weighted average of different causal effects, including the effect of

32We also document how the results differ when we do not control for time or control for a simple linear
time trend.

26



changing from never being inspected to being inspected in the first period, or changing from

being inspected later to being inspected earlier in time. Since in our setup there are no

reasons to believe these effects differ, apart from the collinearity issues, a simple Difference-

In-Differences identifies the average causal effect.33

Moreover, under the design-based assumption that each unit’s adoption (or inspection) date

is randomly assigned, the simple before-after difference in overall means is still an unbiased

estimator of a well-defined average treatment effect on the treated (the inspected firms).

The data contain information about the firms, which allows us to look for heterogeneous

effects. Given our simple test for the misuse of vouchers, the heterogeneity analysis will

inform us whether the misuse of vouchers is concentrated in certain parts of the country,

certain sectors, and specific types of firms (large vs. small, with more or less use of temporary

contracts). In order to do this, we simply test whether pre-SMS effects differ between

economic sectors and firm characteristics. Given the apparently static treatment effects and

the lack of pre-trends, for the heterogeneity analysis, we collapse the post coefficients over

time and use the whole pre-inspection period as baseline:

DVj,τ = βDτ≥0 + f(t) + ϵj,τ . (12)

5.3 Measuring Misusing and Compliant Firms

In the third part, we use the predictions of the model to identify the misbehaving firms:

those that increase their use of vouchers after the inspection.

In order to spot them, we exploit the fact that treatment effects appear to be stable

over time. With firm-specific constant treatment effects, we can model the change in the

33Athey and Imbens (2022) also show that the difference-in-difference standard errors are conservative.
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probability of using a voucher to be constant over time but heterogeneous across firms:

DVj,τ = βjDτ≥0 + f(t) + ϵj,τ , (13)

where βj represents the firm-specific post-pre inspection differences in the likelihood of using

vouchers.

Based on the estimated β̂js, we identify misbehaving firms and highlight how they respond

to the introduction of the SMS34 requirement and the abolition of vouchers. In particular,

we combine the results from the previous model with the October 2016 SMS requirement

and the March 2017 abolition of vouchers, separating firms with positive changes from the

rest: M̂η
j = 1{β̂j > η}, where η represents the cut-off above which a firm misbehaves, and

in the baseline analysis η = 0. Later, we test whether the results are robust to the choice of

more stringent cut-offs, η > 0.

In other words, we use behavioural changes driven by the inspections to identify misbehav-

ing or low-tax morale firms: for each inspected firm, we compute its average use of vouchers

before and after the inspections and classify firms into those that, on average, increase their

use and those that do not. Our definition of misbehaving firms is subject to misclassifica-

tion, both Type I and Type II, which biases the estimates towards 0. Later, we will take

advantage of the possibility of changing our definition of misbehaving firms.

5.4 Difference-in-Differences between Misusing and Compliant Firms

The fourth and final part makes use of particular predictions of our labour demand model:

how firms that are likely to misuse FWAs (Mj = 1) react when the SMS requirement is

introduced and when vouchers are abolished. In this latter case, firms might: fall back to

signing contracts that allow for some “grey” work, such as part-time or fixed-term contracts;

34SMS are Short Messages or Text Messages in mobile telecommunication.
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revert to hiding the entire work relationship; abandon the low-productivity jobs.

Empirical models are simple difference-in-differences, before and after October 2016 (SMS

requirement) or March 2017 (abolition of vouchers) between firms that presumably misused

FWAs and those that did not.35 Since all firms share the same event date, we are not in a

staggered design and do not have to worry about biases due to dynamic treatment effects

(see Sun and Abraham, 2020). To assess the parallel trend assumption, we estimate event

study differences with leads and lags. The number of lags is limited by the period spanned

by the data, and we exclude the event time τ = −2 (respectively, August 2016 and January

2017, allowing for some anticipation effect).

The outcomes available at the monthly level (m) are i) the total number of vouchers used,

ii) the log of the total wage bill (including vouchers) and the total number of workers with the

following contracts: iii) part-time, iv) full-time, v) fixed-term, vi) fixed-term and part-time,

and vii) open-ended. The event study difference-in-difference controls for firm and year by

month fixed effects:

Y m
j,t =

∑
k ̸=−2

γkM̂
0
j ×Dτ(t)+k + µj + µt + εj,t , (14)

where τ is the event period, which is 0 either in October 2016 or in March 2017, andDτ+k = 1

in event period τ + k and 0 otherwise.

To better understand the issue of misclassification in misusing firms M̂j, we use a constant

difference-in-difference model:

Y m
j,t = γM̂η

j ×Dt + µj + µt + εj,t , (15)

where Dt is a indicator that equals one after the abolition of vouchers. Defining p(η) and q(η)

35We are implicitly assuming that misbehaviour is time-invariant, and any deviation from this assumption
would lead to downward biased estimates.

29



to be type I and II errors of the misclassified and unobserved variable Mj, it can be shown

that, under constant treatment effects, γ̂(η)
1−p(η)−q(η)

converges in probability to γ. This implies

that, with constant treatment effects, the η∗ that maximises γ̂(η) minimises misclassification

bias. Later, we discuss whether η can tell us something about the fraction of firms that

misuse FWAs.

In our final analysis, we look at how the introduction of the SMS requirement, as well as

the abolition, has influenced under-reporting of work. Since under-reporting is not directly

observable, we need to rely on labour inspections. Yet, since only a handful of firms are

inspected more than once in our data, we cannot compare misbehaving with non-misbehaving

firms, but need to rely on a coarser definition of treatment.36 In particular, we compare

firms based on whether they have ever used a voucher before the SMS requirement. An

observation is defined as a labour inspection between 1 January 2016 and 31 December 2017,

which produces 20,819 observations. The treated firms are those that have used vouchers

in the pre-SMS period (4,269 observations). We use the evaded contribution as an outcome

variable to measure under-reporting and define three main treatment periods: Pre-SMS

requirement (1 January to 16 October 2016, which will be the omitted time period), post-

SMS requirement (17 October 2016 to 17 March 2017), and post-abolition (18 March 2017

to 31 December 2017).

36Based on Table 1, the number of the inspected firms is 40,121, or 2.17% of the population of firms.
2,955 firms are inspected more than once over the same period, representing 0.16% of firms. Notice that
if inspections were random events the likelihood to be inspected twice would be 2.17% to the power two,
or 0.047%. This implies that firms that are inspected once are more likely to be inspected again, and this
might explain persistency in the effects of inspections.
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6 Empirical Evidence

6.1 Random Timing of labour Inspections

We start by testing whether the timing of the labour inspection is predictable. Appendix

Figure A1 shows the distribution of the day of the year inspections take place. Inspections

occur throughout the year and are fairly uniformly distributed, although they are slightly

more likely to occur during the summer.

The panels in Figure 5 show the linear regression coefficients of different firm character-

istics on the day of inspection. In the left panel, we only control for year fixed effects, to

allow labour inspectors to have different targets in different years. Only three variables are

significantly different from zero, and each characteristic predicts at most a difference of a few

days on the date of inspection. The largest difference is in the construction sector, where

inspections tend to happen two weeks earlier. Adding a semester dummy is sufficient to

drive all these differences towards zero even further. Within 180 days, all differences are,

with the exception of the residual sector “Other,” smaller than 3 days. In other words, the

exact day that inspections take place appears to be unpredictable.

6.2 The Misuse of FWAs: Evidence from Labour Inspections

Given random timing, we can estimate differences in the probability of using vouchers around

the inspection time. Figure 6 plots the event-study differences from Equation 11 using a

linear probability model. Each point represents β̂τ+k, that is, the difference in voucher use

between event date τ+k and the days between 90 and 180 before the inspection (the excluded

event times). Upon inspection, there is a clear change in the likelihood of using vouchers.

Moreover, the evidence suggests that conditional on year, month, and day of the week fixed

effects, there are i) no pre-trends in the use of vouchers prior to the inspection, ii) no major
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anticipation effects, and iii) fairly stable and persistent treatment effects.

With respect to point i), Appendix Figure A3 shows how important it is to control for time

effects. Without such controls, the event dummies will capture part of the increasing trend

in the use of vouchers (right panel). Yet, the left panel shows that adding a simple linear

time trend is enough to centre the pre-period around zero (left panel).

The same is true for point ii); without time controls, the trends generate what looks like an

anticipation effect. With respect to point iii) the increase in the likelihood of using vouchers

immediately after an inspection is 0.88 percentage points (SE 0.16), which corresponds to a

relative increase of approximately 18%. The greatest changes occur on the day of inspection

and the day after, respectively, 1.5 (30%) and 1.4 percentage points (29%). If we consider

that once the inspection has started, firms may also have the option to ask undeclared

workers to stay home, these findings correspond to large effects. There is possibly a very

slight downward trend in the effects. For the first three weeks, almost all daily effects are

significantly different from zero, while there is more noise after the first 45 days. There are

still several significant effects after that event date; interestingly, there is an additional spike

at 90 days, which, as mentioned earlier, sometimes corresponds to the prescribed end of the

last phase of inspections.37

Having many pre-inspection periods allows us to perform randomisation inference. Focus-

ing on pre-inspection data (τ < 0), we sequentially generate fictitious inspection dates for

−120 ≤ τ ≤ −30 and estimate

DVj,τ = βkDτ−k≥0 + f(t) + ϵj,τ , (16)

where Dτ−k≥0 = 1 when τ − k ≥ 0 and zero otherwise. The histogram of all placebo β̂k’s,

37We know that inspections should not last more than 90 days since the preliminary report. While we
do not have information on the duration of the preliminary phase, whenever such phase takes less than a
day the maximal duration corresponds to our event date 90. This fuzziness in the prescribed end date (the
actual date would be endogenous) makes it hard to empirically exploit the end of inspections.

32



shown in Figure 9, is centred around zero and is far from the vertical line, which corresponds

to the estimated β̂0 = 0.88. Sampling noise is unlikely to have generated such a large change

in behaviour.

The data contain information about the firms, which allows us to look for heterogeneous

effects. In particular, we test whether pre-SMS effects differ across economic sectors and firm

characteristics. Given the static treatment effects and the lack of pre-trends, we collapse the

treatment effects and use the whole pre-inspection period as a baseline:

DVj,τ = βDτ≥0 + f(t) + ϵj,τ . (17)

Table 2 shows that the increase is about the same in the retail sector, the tourism sector,

and the manufacturing sector. For the “Other sectors” the jump is slightly lower, while it

is completely absent in the construction sector. It turns out that the construction sector is

highly dependent on procurement jobs and subcontracting, and since 2015, with “the Jobs

Act,” vouchers cannot be used within such contracts. The aim was to reduce the number

of job accidents.38 This is likely to explain why, in the construction sector, firms have the

lowest probability of using a voucher (0.02 per day).

In Table 3 we perform additional heterogeneity regressions. Columns 1 to 4 show that the

jump is relatively constant across Italian regions, although it is slightly larger in the more

productive North than in the South, with the Centre of Italy being in between. Thus, while

the South is usually perceived to be more prone to tax evasion, it does not misuse vouchers

more than the other parts of Italy; rather, slightly less.

Columns 5 to 7 show that medium-aged firms (those that started between 5 and 14 years

earlier) are more likely to use vouchers to cover undeclared work compared to young and old

38According to the Italian Work Injury Institute INAIL (“Istituto Nazionale per l’Assicurazione contro gli
Infortuni sul Lavoro)” the share of deadly accidents in the construction sector is the largest. For example,
in 2019 around 23% of deadly accident occurred in the construction sector, a sector that employs only 6.6%
of the workforce.
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ones. Firm size is highly predictive of the size of the effects, with large firms (more than 15

employees) being the ones with the largest jumps (column 10). Column 11 shows that the

jump is about 40% larger for firms whose share of part-time workers is above the median.

This is in line with the opinion of many labour inspectors that part-time work is sometimes

used to hide what are truly full-time workers, as it lowers the social security contributions

and the tax burden. Finally, according to the law, firms’ use of temporary workers should

not exceed 20% of the open-ended ones. Yet, in our sample (but this is true more generally)

more than 50% of firms are above such limit, suggesting that enforcement of this regulation

is limited. Under the assumption that such behaviour is indicative of lawless behaviour,

Columns 12 and 13 show, indeed, that such firms above the threshold of 20% tend to have

a more pronounced jump (1.1 p.p. against 0.85p.p.).

In the last robustness check, we add firm fixed effects that capture part of the unobserved

heterogeneity in the use of vouchers. As mentioned earlier, with random timing, adding

firm fixed effects is unnecessary and may do more harm than good. This can be seen in

Appendix Figure A4, which shows that firm fixed effects generate pre-trends in the use of

vouchers. Since firm fixed effects introduce collinearity between event time and calendar

time, it appears as if some of the time effects are now captured by the event-time effects,

generating a rotation in all the differences. The bias due to the rotation increases as we

move further away from the date of inspection, reducing all the post-inspection changes.

One way to reduce collinearity bias is to focus on differences around the date of inspection.

In Appendix Table A1 we use 15 days (first three columns) and 30 days (last three columns)

after inspection. Columns 1 and 2 show that adding fixed effects for year, month, and day

of the week, or calendar date fixed effects, leads to almost identical results. With firm fixed

effects (columns 3 and 6) the treatment effects drop from 0.0095 to 0.0069 and from 0.0084

to 0.0053. But firm fixed effects explain part of the variation in voucher use and thus lower

the standard errors, leading to very precisely estimated coefficients.
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6.3 The 60-minutes SMS/TXT Requirement

Next, we analyse the October 2016 SMS reform, which introduced the 60-minute messaging

requirement and thus broke the possibility of on-the-spot insurance. On the one hand, firms

would still be able to exercise the insurance option on a daily level, buying at least one

voucher per worker, but this should not generate a jump on the day of the inspection. On

the other hand, firms might decide to stop misusing vouchers altogether because of the

additional and costly constraint of the SMS requirement.

Accordingly, Figure 7 shows that once SMS was introduced, there is no more evidence of a

substantial and longer-lasting jump.39 The immediate but very short-term jump (two days)

would be consistent with some firms being potentially uninformed about the policy change

and trying for one or two days to use vouchers on the spot, before desisting. Overall, only

10 coefficients out of 90 are significantly different from 0 (5 are positive and 5 are negative).

Yet, as discussed in Section 3, firms that used vouchers to protect against inspection risk

can still do so by buying at least one voucher per worker per day before possible inspections.

To test whether the total number of vouchers increased after October 2016, we use monthly

data and define as “misusing” firms those who before the SMS requirement and upon in-

spection were more likely to use vouchers. Figure 8 shows the event-study differences from

Equation 14 between “misusing” and “non-misusing” firms, where 0 refers to the timing

of the reform. The estimates are noisy, possibly because the reform may have also pushed

some misbehaving firms to stop using vouchers altogether, but firms appear to use 10-15

more vouchers per month, which represents a 10% increase compared to baseline, and there

is evidence of some anticipation, possibly because the introduction of the October SMS

requirement was known several months before implementation.40

39Given the shorter time period that is available we use -60 to -30 event days as a comparison period.
40Newspaper articles mention this part of the future reform at least since June 2016, see, for example,

Quotidiano (2016).
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In line with the documented slight increase in the number of vouchers, Appendix Figure

A2 shows that the SMS/TXT requirement had little impact on the different types of regular

employment (the four panels of the figure refer to temporary, permanent, full-time, and

part-time contracts).

6.4 The Effect of Vouchers on Regular Employment, Total Wage

Bill, and Misclassification Error

6.4.1 The Effect of Vouchers on Regular Employment and Total Wage Bill

We have shown that FWAs can be used to hide undeclared work, even when informational

requirements are designed to avoid such behaviour (the SMS). The next relevant question is

whether vouchers i) crowd out regular work or ii) hide work that would otherwise be fully

undeclared (black instead of grey).41

Our theoretical model predicts that, in the event that FWAs become unavailable, firms

should hire some of the “grey” workers using the next most suitable flexible job, and this

should occur more frequently for low-tax morale firms.

The next most FWA is arguably the combination of temporary and part-time labour market

contracts.

Using monthly data, we investigate differences in employment outcomes between “misus-

ing” and “non-misusing” firms in a event-study difference-in-difference approach. Figure 10

shows that when vouchers are abolished, contracts that are at the same time temporary and

part-time increase by about 1, representing a 50% increase compared to the pre-abolition

average. The difference between “misusing” and “non-misusing”firms in the total number of

temporary and part-time employees is fairly flat in the months leading up to the abolition

41Given the prevalence in the misuse of vouchers, we are unable to identify whether vouchers give rise to
new job opportunities. Although we can use the wage bill as a measure of declared job opportunities and a
lower bound for declared and undeclared job opportunities.
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of vouchers in March 2017 and then increases by approximately one additional worker.

These workers also drive the results for the total number of workers (see Figure 11), since

this change is only slightly above 1 (the average number of workers is around 40). Figure

12 separates the effects for the two dimensions: temporary vs. permanent (top panel)

and part-time vs. full-time (bottom panel). The largest effects are those for temporary

workers. For these workers, the difference-in-differences is close to 2, an almost 50% change.

There are no effects and, if anything, negative effects for open-ended/permanent contracts

(upper right panel). Regarding part-time workers versus full-time workers, both groups show

similar effects, indicating that firms seek flexibility with respect to the duration of the labour

contracts.

In terms of total wage bill, when we include the cost of FWAs (i.e. also vouchers), there

is no evidence of significant changes (see Appendix Figure A5). This suggests that there

are no major changes in the job opportunities declared, possibly driven by rule-of-thumb

cost calculations for the firm to undertake a strategy aimed at keeping the total wage bill

constant.

6.4.2 Misclassification Error

Based on evidence on the closest substitute contract for FWAs, we use temporary and tem-

porary part-time contracts to assess the importance of misclassification errors. Misclassifica-

tion is driven by the way we identify “misusing” firms in the baseline event-study regression.

When defining M̂η
j = 1{β̂j > η}, with η ≥ 0, type I and type II errors depend on η. Thus, we

re-estimate equation 15 comparing “misusing” and “non-misusing” firms, varying η between

0, the baseline case, and 7.5%, which corresponds to, respectively, around 50% and 8% of

misusers. Intuitively, when we increase η we impose a stricter requirement to be identified

as a firm that is misusing vouchers. This reduces the likelihood of classification as misusing

a firm that is correctly using vouchers (Type II error), but increases the misclassification
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probability of misusing firms (Type I error).

Figure 13 shows that regardless of whether we use temporary contracts or temporary and

part-time workers, the optimal η that minimizes the sum of Type I and II probabilities is

close to 0.03, corresponding to a fraction of misbehaving firms of about 18 to 19%.42 When

compared to the coefficients estimated with η = 0, the coefficients increase by about 60%,

which implies that the relative changes in the number of temporary and temporary part-time

workers increase from 50% to more than 75%.

6.5 The Effect of Vouchers on Evasion

Since the annual probability of inspection is less than 1%, between 2014 and 2017 only a

handful of firms were inspected more than once. This implies that we cannot use our usual

two-step identification strategy, where we first construct a measure of misbehaviour based

on the use of vouchers when inspections are conducted.

We can only compare the amount of social security contributions evaded for inspected

firms that have or have not used vouchers between January and October 2016, a clearly less

appealing type of comparison. Separating the inspected firms according to whether they

have used at least one voucher is suboptimal, as we have just seen that a minority of firms

use vouchers to hide undeclared work. In our sample of inspected firms, 4,269 have used at

least one voucher and 16,550 have not, with a total sample size of 20,819 firms.

During the baseline period (January to October 2016), firms that have not used vouchers

evade, on average, 26,835 euros. Table 4 includes the difference-in-difference estimates of a

model where time periods are interacted with the treatment variable; that is, firms using

vouchers interacted with time periods (Pre-SMS; from 1 May to 16 October 2016, the omitted

category; Post-SMS, from 17 October 2016 to 17 March 2017; Post-Abolition, from 18 March

42It is comforting that the optimal η also corresponds to one of the two peaks in the R-squared that are
close to each other in size.
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to 31 December 2017). Four different specifications are reported, where column (1) does not

include any additional control variables to the baseline difference-in-difference, while columns

(2) to (4) include several sets of controls.

It emerges that, compared to control firms, firms that used vouchers tend to evade more

(i.e. pay higher fines when inspected) when vouchers become unavailable. The results change

little when we control for a monthly cubic time trend, for employment characteristics (the

share of part-time workers, fixed-term workers, their interaction, and wages).

7 Conclusions

In response to the increasing demand from firms for flexible work contracts, legislators around

the world are devising labour contracts that allow firms to hire workers for just a small

amount of work, i.e., on-call work, zero-hour work, labour vouchers, mini-jobs, etc.

These contracts, while offering flexibility, often result in poor career development prospects,

stagnant wages, and increased exposure to income risk, as workers find themselves in pre-

carious employment situations without stable income or career growth opportunities (Boeri

et al., 2020). This study documents an additional important risk: these labour contracts

may complicate the job of labour inspectors whose task is to uncover undeclared work. We

show that upon random inspections, whenever it is lawful to use labour vouchers on the spot,

some firms use FWAs to hide undeclared work. Both the labour demand model and the evi-

dence show that this novel mechanism can counteract the expected reduction in undeclared

work resulting from lower hiring and firing costs.

There is also evidence that small changes to the bureaucratic requirements of FWAs can

partially close these loopholes. When employers were forced to signal such arrangements in

advance, labour inspectors would have enough time to identify undeclared workers. This

policy change encouraged misbehaving firms to buy at least one voucher per day to avoid
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being fined by the inspectors.

We estimate that 18% of firms used FWAs to hide undeclared work, and that these firms

hired more fixed-term and part-time workers when FWA were banned. In addition, the ban

increased average inspection fines for firms that used vouchers before they were banned.

In general, our results suggest that in countries with a tendency to employ undeclared work,

more flexible work schedules may generate even more undeclared work. In addition, firms

that use vouchers to hide undeclared work tend to use vouchers mainly when inspected. As

a result, restricting the total number of vouchers used by workers or firms to be below some

threshold, which has been Italy’s primary policy restriction, is unlikely to successfully curb

misbehaviour. Rules that restrict the use of FWA to certain categories, such as students or

retirees, are probably a better way to balance the need for flexibility with legality and the

protection of employment rights.
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Figure 4: Vouchers Sold

Notes: The figure plots the monthly total number of 10-euro vouchers sold.
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Figure 5: Balance Test

Notes: The figure plots the coefficients of day of inspection on firm characteristics. The regression results
shown on the left control for year fixed effect, the ones in the second add also semester fixed effects. The
vertical bars represent the 95% confidence intervals based on robust standard errors. The p-values for the
F-test that sets all coefficients equal to zero are respectively 0 and 72%.

46



Figure 6: Event Study pre-SMS

Notes: The figure plots event study coefficients, where the event is a labour inspection. The excluded time
period is between 180 and 90 days prior to the inspection. The regression controls for year, month, and day
of the week fixed effects. Standard errors are clustered at the firm level.
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Figure 7: Event Study post-SMS

Notes: The figure plots event study coefficients, where the event is a labour inspection. The excluded time
period is between 60 and 30 days prior to the inspection. Standard errors are clustered at the firm level.
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Figure 8: Event Study post-SMS

Notes: The figure plots differences in the number of vouchers used at firms that on average “mis-used”
vouchers and those that did not, 8 months before and 6 months after the abolition of vouchers. Standard
errors are clustered at the firm level.
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Figure 9: Randomization Test

Notes: The figure plots the density of the randomization coefficients in a simple difference model:
DVj,τ = α+ βDτ−t + ϵj,τ where t < 0 measures the event time of inspection (it’s zero the day of the
inspection), while Dτ−t takes value one t days before the inspection. The vertical line on the right
corresponds to the coefficient when the timing of the labour inspection is correct (t = 0) and the full
sample is used (t ⋚ 0).
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Figure 10: Part-time and Temporary Contracts Around the Abo-
lition of Vouchers

Notes: The figure plots differences in the total number of part-time and
temporary workers employed at firms that on average “mis-used” vouchers
and those that did not, 9 months before and 10 months after the abolition
of vouchers. Standard errors are clustered at the firm level.
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Figure 11: Workers Employed around the Abolition of Vouchers

Notes: The figure plots differences in the total number of workers
employed at firms that on average “mis-used” vouchers and those that did
not, 9 months before and 10 months after the abolition of vouchers.
Standard errors are clustered at the firm level.
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Temporary workers Permanent Workers

Part-time workers Full-time Workers

Figure 12: Event Study around the Abolition of Vouchers

Notes: The figure plots differences in the number of workers employed at firms that on average “mis-used”
vouchers and those that did not, 9 months before and 10 months after the abolition of vouchers. Standard
errors are clustered at the firm level.
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Figure 13: Sensitivity analysis on the misclassification bias

Notes: The figures plot differences in the total number of temporary workers (left panel) as well as
temporary and part-time workers (right panel) employed at firms that on average “mis-used” vouchers and

those that did not, and the corresponding 95% confidence intervals. The definition of misusing firm M̂η
j

varies based on the η threshold: M̂η
j = 1{β̂j > η}. Standard errors are clustered at the firm level.
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Table 1: Summary Statistics

Firms: All Vouchers Inspected Both Misbehaving Compliant
Worforce 7.171 7.212 43.511 40.818 42.737 39.411
Monthly Wage bill 14,329 11,968 93,170 63,042 61,664 64,051
Average wage 1,346 1,271 1,316 1,247 1,231 1,258
Monthly Wage Bill (FTE) 15,894 13,737 102,458 75,886 78,431 74,021
Workforce (FTE) 6.3 6.1 38.5 33.7 33.7 33.7
Temporary workers 1.1 1.8 9.4 16.5 14.4 18.0
Part-time workers 2.1 2.7 11.8 17.0 20.8 14.1
Permanent workers 6.1 5.4 34.1 24.3 28.3 21.4
Full-time workers 5.0 4.5 31.7 23.9 21.9 25.3
Monthly number of vouchers 27.9 97.9 306.8 252.9 271.3 239.4
Voucher per workforce (FTE) 4.461 15.928 7.979 7.500 8.050 7.097

Number of firms 1,840,339 416,942 40,121 3,472 1,469 2,003

Fraction 100% 22.66% 2.18% 0.19% 0.08% 0.11%

Notes: This table shows averages for different samples using 2015 and 2016 data. The samples are the
following: “Full” is the universe of private firms in 2015 and 2016; “Vouchers” are firms that have used at
least one voucher in those years; “Inspected” are firms that have been inspected between January 2015 and
October 2016 (almost all are inspected only once); “Both” are firms that use at least on voucher and have
been inspected. Presumably “Misbehaving” and “Compliant” firms either increase of decrease the use of
vouchers upon inspection. “FTE” stands for full-time-equivalent.
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Table 2: Vouchers and labour Inspections by Sector

(1) (2) (3) (4) (5)
Sector Manufacturing Construction Retail Tourism Other Services

Post-Inspection 0.013*** -0.002 0.012** 0.011*** 0.006*
(0.003) (0.003) (0.006) (0.002) (0.003)

Constant 0.032*** 0.021*** 0.030*** 0.054*** 0.051***
(0.003) (0.003) (0.002) (0.002) (0.004)

Observations 157,329 98,087 208,194 614,758 255,718
R-squared 0.014 0.013 0.010 0.022 0.016
Mean dep. var. 0.0381 0.0201 0.0352 0.0592 0.0541

Notes: Linear probability model of using at least one voucher, daily data
with year, month and day of the week fixed effects. Clustered standard
errors (by firm) in parentheses: *** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Vouchers and Evaded Contributions

(1) (2) (3) (4)
Post-Abolition*Treated 30,562** 32,615** 34,465** 32,876**

(14,835) (14,654) (16,503) (16,566)
Post-Sms*Treated -7,076 -6,732 -6,272 -7,628

(6,726) (6,714) (7,564) (7,559)
Treated -3,640 -3,737 -4,386 -4,032

(3,635) (3,621) (4,058) (4,070)
Post-Abolition 12,426** 10,202* 11,474* 10,756*

(5,806) (5,573) (6,085) (6,001)
Post-Sms 7,334 3,021 737 1,134

(4,834) (5,655) (6,361) (5,219)
Observations 20,817 20,817 18,108 18,108
Controls for Employment No No No Yes
Controls for Wages No No Yes Yes
Cubic Monthly Trend No Yes Yes Yes

Notes: The dependent variable is the amount of evaded contributions for
each inspected firm. Treated firms have used at least one voucher during
the sample period, control firms have never used vouchers. The baseline
period is from January to October 17, 2016, while the Post-SMS period
goes from October 17, 2016 to March 17, 2017 (TXT introduction), and
the Post-Abolition period starts in March 17, 2017 (Abolition date) to the
end of 2017. Standard errors are clustered at the firm level. *** p<0.01,
** p<0.05, * p<0.1.
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A Appendix

A.1 Proof of Proposition 2

The decision to go shadow for FWA jobs requires that for γc > (1 − γ)(1 − ρFWA)τ + θh

which implies θh < γc − ((1 − γ)(1 − ρFWA)τ) or c > ((1−γ)(1−ρFWA)τ)
γ

. Further, θh <

γc− (1− ρFWA)(1− γ)τ > 0. With these restrictions, the marginal shadow value is

λ̃s,FWA(θh) = 1− θh
D
, D ≡ γ c (1− α)− (1− γ) τ (1− ρFWA) > 0, (18)

which is lower than λs as long as θh satisfies the condition above.
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A.2 Tables and Figures

Figure A1: Distribution of Labour Inspections

Notes: The figure plots the histogram of the exact day of inspection.

60



Temporary workers Permanent Workers

Part-time workers Full-time Workers

Figure A2: Event Study Around the Introduction of the SMS/TXT Requirement

Notes: The figure plots differences in the number of workers employed at firms that on average “mis-used”
vouchers and those that did not, 9 months before and 6 months after the Introduction of the SMS/TXT
(we have to limit the analysis to six months after as in March 2017 vouchers were abolished). Standard
errors are clustered at the firm level.
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Figure A3: Event Study pre-SMS

Notes: The figure plots event study coefficients, where the event is a labour inspection. The excluded time
period is between 180 and 90 days prior to the inspection. Standard errors are clustered at the firm level.
The figure on the left controls for calendar time t (in Eq. 11, f(t) = αt), the figure on the right has no
additional controls (in Eq. 11, f(t) = 0).

Figure A4: Event Study pre-SMS with Firm Fixed Effects

Notes: The figure plots event study coefficients, where the event is a labour inspection. The excluded time
period is between 180 and 90 days prior to the inspection. The regression controls for date and firm fixed
effects. Standard errors are clustered at the firm level.
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Figure A5: Log-Total Wage Bill Around the Abolition of Vouch-
ers

Notes: The figure plots differences in the total wage bill between firms that
on average “mis-used” vouchers and those that did not, 10 months before
and 9 months after the abolition of vouchers. Standard errors are clustered
at the firm level.
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Table A1: Difference-in-Differences Models of Vouchers and labour Inspections

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

Post period 15 days 30 days

Post-Inspection 0.0094*** 0.0095*** 0.0069*** 0.0083*** 0.0084*** 0.0053***
(0.002) (0.002) (0.001) (0.002) (0.002) (0.001)

Firm Fixed Effects No No Yes No No Yes
Time Fixed Effects No Yes Yes No Yes Yes
Year, month, dow Fes Yes No No Yes No No
Observations 713,849 713,779 713,773 761,100 761,015 761,012
R-squared 0.023 0.025 0.165 0.023 0.025 0.164

Notes: Linear probability model of using at least one voucher with daily data. Clustered standard errors
(by firm) in parentheses: *** p<0.01, ** p<0.05, * p<0.1.
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Figure A6: The Photograph of an Italian voucher
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