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Abstract

Purpose — We analyze the impact of vouchers, an Italian alternative work arrangement, on earnings of atypical
workers. We investigate whether this form of very flexible casual work substitutes for income from more
standard labor contracts and from employment insurance programs.

Design/methodology/approach — We provide a conceptual framework to motivate our empirical approach. We
rely on panel data estimators and a difference-in-differences specification that exploits a plausibly exogenous
variation in the use of vouchers. We rely on high-quality administrative data.

Findings — Around 50% of reductions in earnings from vouchers can be compensated by higher income derived
from standard labor contracts and from employment insurance programs. Among intensive users, only around
10% of losses in earnings from vouchers are compensated by other income sources.

Practical implications — The costs—benefits analysis of restrictions in flexible work arrangements should take
into account the short-run earning losses documented in our study. These policies could be complemented by
targeted interventions on atypical workers to compensate for such losses.

Originality/value — We propose a theoretically motivated empirical approach to evaluate the impact of atypical
work arrangements on the earning potential of flexible workers, relying on high-quality administrative data. We
implement a variety of empirical approaches to deal with several potential estimation problems, including
sample selection and endogeneity.

Keywords Alternative work arrangements, Policy evaluation, Labor supply, Cross-income elasticity,

Sample selection, Difference-in-differences, Event-study

Paper type Research paper

1. Introduction
A well-developed literature has analyzed the effect of fixed-term employment contracts on
various labor market outcomes [1]. Several countries, including Italy, have provided
interesting case studies on this respect [2]. More recently, new forms of precarious and atypical
employment have emerged in OECD countries besides fixed-term employment contracts
(Katz and Krueger, 2019). These new forms of employment have been broadly defined as
“Alternative Work Arrangements”, AWAs for short (Mas and Pallais, 2020).

AWAs may include several forms of casual work, and are generally characterized by a
highly flexible schedule and by the possibility of dismissing workers without direct firing
costs. They usually entail lower bureaucracy, and they are more common in low-wage
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segments of the labor market (Boeri et al., 2020). The emergence of AWAs has been linked to International
firms’ demand for increasingly flexible tasks, for example that arising in the context of the gig Journal of
economy, and their relatively low cost, but also to a weakening of traditional labor market Manpower
institutions (Katz and Krueger, 2017).

Due to their potential effect on inequalities, AWAs have often represented a contentious
issue in the policy debate. Thus, flexible work has been at the center of the legislative agenda in
the recent years, as for example in the case of the European Commission’s Platform Workers
Directive, which tries to limit the use of false self-employment and to forbid the firing of
workers based on algorithms’ decisions.

AWA s offer several advantages to firms, as they enable them to quickly adjust to business
cycle fluctuations (Dolado et al., 2021). Some studies have suggested that these arrangements
may also benefit workers, by allowing them to adjust labor supply to their preferences (Chen
et al., 2019; Cook et al., 2020). Workers in weaker segments of the labor market may also
benefit from a reduced exposure to unemployment, which could facilitate their transition to
more stable employment (Addison and Surfield, 2006; Cockx and Picchio, 2012; Caliendo
etal., 2016; Auray and Lepage-Saucier, 2021; Jeon and Ostrovsky, 2024). However, the use of
AWAs may also result in reduced worker welfare, particularly if employers exploit them to
avoid sanctions related to undeclared work (Di Porto et al., 2022) or to coerce workers into less
protected forms of employment when they hold considerable bargaining power (Glasner,
2023; Boeri et al., 2020; Datta et al., 2019).

In this study, we investigate the extent to which AWAs are substitute or complementary for
other sources of formal labor income. Relying on a simple labor supply model, we show that
this elasticity of substitution is an important parameter to establish whether workers’ reliance
on AWAs allows them to increase their welfare, as they are systematically constrained by
limited employment opportunities under other labor contracts, or whether AWAs can be easily
substituted by potentially better jobs. While most of the related literature has focused on
longer-term effects of past exposure to AWAs, our approach focuses on short-run effects.
Importantly, we account for the fact that atypical workers usually take up AWAs while also
relying on other sources of income, and that casual work cannot be easily classified into rigid
labor market status definitions. For example, in this application AWAs constituted on average
only 7% of quarterly earnings of workers that have been using them at least once within a two-
year window.

This study focuses on the case of Italian vouchers. This form of AWA can be considered
broadly similar to Germany’s mini-jobs or UK’s zero hours contracts, among others. With this
type of arrangement, employers purchase a given number of fixed-value vouchers from INPS
(the Italian Social Security Institute), which they can use to pay for an hour of work each.
Workers, on the other hand, can redeem the vouchers for 75% of their face value, with the
remaining 25% covering the cost of pension contributions and injury risk insurance [3].
Importantly, there are no predetermined schedules and there are virtually no direct firing costs
or other obligations on employers. Due to difficulties in observing atypical forms of
employment in standard labor force surveys (Farina et al., 2021), the vouchers considered in
this analysis, and similar forms of AWAs, have not been extensively studied.

Relying on a comprehensive administrative dataset, we estimate the effect of voucher
income on overall earnings, earnings from more standard labor contracts and welfare transfers
from employment insurance programs (sick and parental leave and unemployment benefits).
Thus, we test whether vouchers are complementary to other formal employment arrangements
and welfare transfers, or whether these income sources are substitutes. In the former case,
AWAs would likely be welfare improving for workers, allowing them to adjust labor supply to
an optimal consumption level in the absence of better job opportunities. If instead vouchers
substitute for standard employment, AWAs could potentially distort workers and employers
from more protected forms of work, reducing workers” welfare.

We adopt two alternative identification strategies. We first rely on panel regression
methods on the full sample, accounting for endogeneity by restricting the identifying variation,
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IIM while also correcting for sample selection. Then, we adopt a difference in differences approach
46,8 that exploits a legal threshold imposing a cap on worker’s maximum yearly income with
vouchers, set at 6,667 (5,000) euros gross (net). In this second approach, we exploit only a sub-
sample of highly intensive voucher users, as the threshold was set at a relatively high level
compared to the usual size of yearly income from vouchers for most workers.

In the full sample estimates, results are broadly consistent across several estimators. They
show that an increase of voucher earnings by 1 euro is usually accompanied by a strong and
significant reduction in income from standard contracts and, to a lesser extent, by a reduction in
earnings from employment insurance programs. As a consequence, overall earnings increase
less than proportionally with respect to voucher income, by around 0.5 Euros only.

When adopting the difference in differences approach, results show that, once workers
reach their yearly cap, they experience a decrease in both voucher and overall income. The
reduction in total earnings is less than proportional than the reduction in vouchers. However,
only around 10-20% of the income lost from vouchers is recovered through other income
sources, with employment insurance playing a relatively larger role in this case. Thus, the
substitution elasticity between AWAs and labor income from other contracts becomes
considerably closer to zero, implying that vouchers’ abolition would induce relevant short-run
earnings losses among intensive users.

In summary, our findings indicate that, on average, vouchers displace income from
standard labor contracts and are only weakly associated to the use of employment insurance
programs. As a consequence, they have only a limited positive effect on overall income.
However, for individuals who heavily rely on vouchers, a reduction in their use leads to a
stronger reduction in formal income. Thus, policies restricting the access or abolishing
vouchers should be accompanied by targeted interventions for intensive AWAs users in order
to mitigate their income loss, perhaps through a better design of income support programs such
as the unemployment benefit.

This study is closely related to Di Porto et al. (2022), who also analyze the use of vouchers
by Italian firms. In particular, they show that some employers use vouchers to “hide” and
potentially increase their reliance on undeclared work. We complement this study on two
respects. First, our sample is based on the recipients of vouchers, rather than firms. Moreover,
for these individuals we can observe their complete work history. Second, our empirical
approach recovers an elasticity of substitution between vouchers and income from standard
employment, which allows to evaluate the direct effect of vouchers on workers’ welfare. By
contrast, Di Porto et al. (2022) document a behavioral heterogeneity by firms, related to the
presence of an interaction between reliance on undeclared work, the strategic use of vouchers
and labor inspections.

1440

2. Theoretical framework

This theoretical framework aims at illustrating our research question, relying on a standard
labor supply model that accounts for the possibility that atypical work may often coexist with
other sources of labor income [4]. The model shows under which conditions workers’ welfare
could be improved by the presence of AWAs.

We assume that workers always prefer standard employment contracts to AWAs, as the
latter entail a reduction in employment protection and potentially other amenities. Workers’
utility depends on leisure (L) and consumption (C), and labor supply h is optimally chosen as
follows

max U(L,C)
s.t. L+h<T

We assume U'() > 0 and U”() < 0 with respect to both arguments. T is the amount of time
available in a given period and all income is spent on consumption. Workers can be employed
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under an alternative work arrangement at a wage w,, or with a standard employment contract at International

awage w,, and, given the above discussion, we always assume w, < w.. Thus, workers face the Journal of
following budget constraint Manpower
w.h if h<h
= w(ﬁ+wa(h—ﬁ) if H>h>h

1441

where 7 is the maximum employment available for the worker under standard contracts, while
H — his the maximum employment available relying on AWAs. We can interpret this model as
a situation where workers can find only a limited amount of employment and only two types of
jobs. Since AWA s jobs are paid less, they are chosen only if there is no additional employment
under a standard contract available. The black lines in Figure 1 represent an optimal solution
such that the labor supply h* is higher than &. At this solution, workers choose both types of
jobs in order to reach the preferred consumption level C*, and they gain a utility level U*.

In this model, non-labor income could be a variable affecting the budget constraint and
labor supply. However, we do not incorporate it in the analysis. Thus, we assume that it is either
relatively stable across time, or that the elasticity of labor supply to this variable is close to
zero. Stability of non-labor income across time seems realistic, considering that the workers
considered in this application tend to have limited wealth and are likely to be cash constrained.
Moreover, in the empirical analysis the parameters of interest are identified conditioning on
time-constant individual heterogeneity and exploiting a plausibly exogenous, demand-driven
source of variation in voucher use.

If preferences are kept constant, the main mechanism inducing changes in the labor supply
are shocks occurring in the labor demand faced by workers. We can study similar adjustments

Consumption

Potential BC
when voucher
contracts are
unavailable:
Green U* < U’
Red U* > U’

U*

C*

BC when
voucher i
contracts are
available

Working time Leisure
H h* h 0
(max work with (max work
regular + voucher with regular
contract) contract)

Figure 1. Labor supply with standard contracts and vouchers, and potential budget constraint when AWAs are
unavailable. Source: Authors’ own work
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IIM by assuming that the labor demand (thus also the budget constraint faced by workers) is not

46,8 constant across time. For simplicity, we model the labor demand as subject to short-run
fluctuations that are not predictable by workers, so that inter-temporal maximization
considerations do not affect their choices [5]. However, we assume that at each point in time t
the following relationship exists between the realized demand of standard employment (/,)
and the demand of AWAs (H, — h,)

1442
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where ¢, is a random process and 7 is a parameter describing the complementarity between the
demand of AWAs and that of standard contracts. If 77 < 0, this implies that AWAs substitute for
standard employment contracts, in the sense that a higher availability of them reduces the
demand for more protected jobs.

AWAs could substitute for other contracts if, for example, a lower demand of vouchers was a
push factor inducing workers to put more effort in their search of standard jobs, leading to a higher
h,. Similarly, reductions in the demand of AWAs could be driven by employers relying on more
protected contracts for positions previously covered by vouchers. In similar circumstances, we
should expect 77 < 0. If instead a lower demand of AWAs is typically associated with a depreciation
of workers’ skills that negatively affects also 7, or to a general tendency of employers to reduce
their demand, including that of standard contracts, then we should expect # > 0. Finally, if
employers tend to use informal (off the books) arrangements as a substitute for vouchers, then we
should expect a higher complementarity between vouchers and standard labor contracts (i.e. more
positive 7). Indeed, in this case reductions in AWAs would not be compensated by increases in
other sources of formal income, but rather by an increase in informal work.

The size and sign of the substitution parameter 7 have direct implications that are relevant to
evaluate the effect of AWAs on workers’ welfare. To illustrate this point, consider how the
solution represented in Figure 1 is affected by the unavailability of alternative work
arrangements [6]. The dotted line represents potential budget constraints that could emerge
after that AWAs become unavailable due to an unexpected labor demand shock, so that
H, —h, = 0. The portion of the budget constraint below the indifference curve corresponding
to the utility level U*, which is highlighted in red, represents a type of shock that reduces
workers’ welfare. This is a situation in which # > z, where z is a negative number sufficiently
close to zero. If instead the availability of employment opportunities under standard contracts
is high enough, so that the budget constraint above the indifference curve U* (highlighted in
green) becomes feasible, workers’ welfare is improved. This is a situation in which 7 < z.

Let U’ represent the utility level reached by workers after the labor demand shock. Notice
that a sufficient (but not necessary) condition to ensure that workers’ welfare is improved by a
binding reduction in the availability of AWAs is that total earnings obtained relying
proportionally less on vouchers after this shock are higher than total earnings at the previous
solution. That is, any optimal consumption level greater than C*, if obtained relying less on
AWAs, is sufficient to guarantee that U’ > U*. In order for this condition to occur, # should be
negative and sufficiently large in absolute value.

Given this discussion, estimating the substitution elasticity of realized total earnings to
realized income from vouchers allows to evaluate the impact of AWAs on workers’ welfare.
This is the main purpose of the empirical analysis. If this cross-income elasticity is negative,
then # < z holds, which would imply that workers’ welfare systematically improves when the
use of AWAs reduces. A similar result would suggest that abolishing these types of contracts
could be beneficial for workers, given that better employment opportunities would emerge
because of this shock.

However, the test on the sign of the cross-income elasticity between vouchers and total
earnings imposes a stricter condition than what would be needed to conclude that workers’
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welfare improves without vouchers. Indeed, this hypothesis cannot be ruled out also if the International
elasticity of realized total earnings to voucher income is positive, but close to zero. In Figure 1 Journal of
this case would be represented by solutions that lie on the green portion of the dashed budget Manpower
constraint laying below C*. Indeed, for such type of shocks total earnings would slightly
reduce in response to the unavailability of vouchers, but 7 < z would still hold.

Finally, notice that in this conceptual framework we have assumed that workers’
preferences are always constant in response to shocks to the budget constraint. Thus, to
conduct a meaningful welfare analysis, the substitution of AWAs with standard contracts
should be estimated using only shifts in the labor demand as a source of variation in vouchers’
use. We discuss in more detail under which assumptions this substitution elasticity can be
identified correctly when presenting the empirical approaches of this study.

1443

3. Institutional context

Vouchers were introduced in Italy in 2008. Employers are allowed to use them to pay workers
for occasional activities without relying on a formal employment contract. During the study
period (2012-2014) a single voucher covered one hour of work and it was worth 10 euros, with
7.5 euros representing net earnings for the worker, while 2.5 euros represent the sum of
pension contributions and injury risk insurance [7].

Compared to other employment forms in Italy, such as standard fixed-term and open-ended
contracts, the costs for employers in terms of taxes and firing costs are significantly lower
using vouchers. The purpose of this arrangement is to provide employers with a tool to quickly
adjust employment levels for low-qualified and nonstandard activities, especially those
characterized by irregularity and flexibility, and to reduce undeclared work in these sectors
(Anastasia et al., 2016; Passerini, 2017).

When vouchers were introduced in 2008, there were several limitations concerning their
use. Over time, these conditions became gradually less restrictive. This process determined a
considerable growth in the size of this market since 2008 (Figure 2), and in the intensity of their
use by individual workers. The rapid growth of vouchers created concerns and opposition from
trade unions. As a consequence, the liberalization trend began to partially reverse in 2012. In
this year, a more stringent cap on the use of AWAs was introduced, as the total net income from

1500
!

Millions of Eur
1000
!

500
1

o 4

T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015
Year

Figure 2. Real gross market size of vouchers by year between 2008 and 2015. Notes: Authors’ calculation
based on official statistics (see UPB, 2017). Market size is computed as the product of the number of vouchers
sold per year and their gross value of 10 Eur. and it is adjusted for inflation using 2015 as the base year. Source:
Authors’ own work
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IIM vouchers for a single worker across all employers was not allowed to exceed 5,000 euros per
46,8 year (6,667 gross). In 2017, due to opposition form trade unions and public protests, vouchers
were completely abolished. However, in 2023 vouchers have been introduced again with some
minor limitation concerning the sector where they can be used, and with a yearly limit of
10,000 euros per worker.

The empirical analysis is focused only on the years 2012—-2014. This choice is motivated by
two main reasons. First, this is a period of stable legislation concerning vouchers, and their use
was close to the peak level during these years. Moreover, reforms occurring after 2014, in
particular the “Jobs Act” of 2015, could be difficult to control for and affect our results.
Second, our difference in differences analysis exploits the yearly cap of voucher earnings set at
5,000 net euros that was in place only during this period. Thus, in order to provide broadly
comparable results using both the panel regression models and the difference in differences
approach, we decided to restrict also the former set of analyses on the same period.

1444

4. Data

This study is based on an administrative dataset (“vouchers records”) extracted from the
Italian Social Security Institute (INPS) archives, providing information on a representative
sample of voucher users between January 2008 and December 2015. Individuals are sampled
using two days of birth for each month and year from the population of workers using vouchers
at least once in the period of analysis. Therefore, our sample covers approximately 6.6% of the
whole population of voucher users between 2008 and 2015. This corresponds to 155,861
individuals and 1,478,722 voucher spells. For each spell paid with vouchers, we know the start
and end dates, gross remuneration (i.e. before income taxes and including social security
contributions) and several individual characteristics.

A second dataset derived from the INPS archives (“estratti conto”) provides information on
all labor income sources (excluding vouchers) and income derived from employment insurance
programs (sick and parental leave and unemployment benefits) for all workers observed in the
vouchers records [8]. Labor income included in the estratti conto may derive from standard
private sector employment contracts (86% of all earnings during the period), from self-
employment (8.4%), from occasional collaborations (3.5%) and the rest from public-sector jobs
or employment contracts in sectors with contribution funds that are separated from the main
private-sector social security fund. Since our main analysis focuses on the elasticity of
substitution between vouchers and other forms of employment available in the formal sector, for
brevity we refer to all sources of labor earnings that are not paid with vouchers as “earnings from
standard labor contracts”, although considerable heterogeneity exists among these alternative
contractual forms. The estratti conto dataset covers the same period between January 2008 and
December 2015. For each employment or employment insurance spell we know gross earnings,
start and end dates and several individual characteristics.

By merging the two data sources described above, we can reconstruct their full career of
voucher users, including all sources of income received from formal employment contracts
and employment insurance programs within the 2008-2015 period. We aggregate the data at
the quarterly level and focus the analysis on the period between January 2012 and December
2014, as this is a period of stable legislation regarding vouchers, relatively high intensity in
their use and also the period when the yearly cap of 5,000 net euros used for the difference in
differences analysis was in place. We fill in all periods of administrative silence, considering
them as quarters spent out of formal employment and out of employment insurance programs.

We further restrict the sample of analysis as follows. We trim all the observations above the
99th percentile of annual voucher earnings and annual earnings form standard labor contracts
(considering the percentile computed over the entire period 2008-2015). Moreover, we keep
only individuals that worked with vouchers at least once between 2012 and 2014. We
additionally keep only those individuals of age between 16 and 64 years old. The resulting
sample is a fully balanced quarterly panel describing the income trajectories of 82,005 workers
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that used vouchers at least once during the period between 2012 and 2014, for which International
descriptive statistics are reported in Table 1. Journal of

The outcomes of interest are total income, defined as the sum of all sources of income Manpower
including vouchers, standard labor income, defined as the sum of all labor income sources
excluding vouchers (representing on average 80% of total income) and welfare transfers,
defined as the sum of all income derived from employment insurance programs (representing
on average 13% of total income). The independent variable of interest is AWAs income, which
is the quarterly income earned through vouchers, and it represents on average around 7% of
total income.

To provide a better characterization of the sample of voucher users, in Table 1 we have
reported the average level of selected variables in the Italian employed population during
2012-2014, as derived from the Italian Statistical Institute (ISTAT) Annual Labor Reports.
Workers in our sample earn only around 15% of the national average household quarterly labor
income (40% when considering the quarters in which workers are employed). They tend to be
younger than the national average, and foreign workers are strongly over-represented. Instead,
the gender composition of our sample is fairly similar to the national average, with only a small
over-representation of male workers. Overall, this comparison suggests that voucher users
tend to be marginal, low-income workers and the strong incidence of vouchers among
foreigners suggest that this type of work arrangement tends to be used for relatively low-
skilled occupations.

1445

5. Empirical strategy

The objective of the empirical analysis is to identify an elasticity of substitution between
AWAs and other sources of income. As outlined in Section 2, this is a relevant parameter to
assess the welfare effect of atypical work on voucher users. The empirical analysis is based on
several estimators and two alternative identification strategies. First, we estimate panel
regression models on the full sample of voucher users over the period 2012-2014. Second, we
build a difference in differences analysis exploiting a yearly cap in the use of vouchers. In the
reminder of this section we present each estimation approach in more detail.

Table 1. Summary statistics at the quarterly-level in the full sample

Variable Observations Mean St. dev. ISTAT average
No. workers 82,005 - - -
Labor income 970,460 825.6 2276.4 -
Voucher income 970,460 70.3 281.1 -
Welfare transfers 970,460 133.1 897.2 -
Total income 970,460 1,029 2507.3 7,368
Total income (> 0) 331,694 3010.7 3525.1 -
Total income (less voucher) 970,460 958.7 2494.1 -

Age 970,460 37.0 13.2 41.2
Non-Italians 970,460 24.9% - 10.5%
Male 970,460 59.6% - 58.2%

Note(s): The sample includes only workers with at least a voucher spell between 2012 and 2014 belonging to the
active age population (between 16 and 64 years old). The unit of observation if a worker-quarter tuple. The panel
was filled to include all periods of workers’ administrative silence. Observations with annual earnings from
standard contracts or vouchers above the 99th percentile (computed over the entire 2008-2015 period) are
excluded from the sample. ISTAT average refers to the average in the Italian employed population over the
period 2012-2014, which was derived from the Italian Statistical Institute (ISTAT) Annual Labor Reports.
ISTAT average total income refers to the gross quarterly household labor income

Source(s): Authors’ calculation on INPS Estratti Conto archive and ISTAT Annual Labor Reports,

Authors’ own work
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IIM 5.1 Fixed effects specification
46,8 We first consider the following fixed effects specification:

Yiqg = 0Xig+f(Ageiy) +f(WEiy) + 6+ B, + eig (1

where i index individuals and g index time at the quarterly level. Y; ; represents the outcome,
1446 defined alternatively as total income, income from standard labor contracts and welfare

transfers from employment insurance programs (unemployment benefits, sick and parental
leave). X;, is voucher income, the independent variable of interest. §; and f, represent
individual and time fixed effects, respectively. f(Age; ;) is a cubic polynomial in workers’ age. f
(WE; ) is a quadratic polynomial in cumulative months of work experience in the four years
preceding q. We estimate standard errors by clustering at the worker level.

Given the presence of zero income spells in the sample, we keep both the outcomes and
voucher income variables in levels (see Chen and Roth, 2024). The parameter of interest,
denoted by 6, is the marginal effect of one additional euro earned from vouchers on alternative
income measures. When the outcome is total income, a marginal effect lower than one implies
that vouchers substitute earnings from other sources, such as standard labor contracts or
employment insurance. The size of this substitution is given by the marginal effect for each of
these outcomes, respectively.

The parameter € should be estimated using only shifts in the use of vouchers that are driven
by labor demand shocks faced by workers. Changes in the labor supply that are driven by
workers’ preferences should be controlled for by the regression model. Worker fixed effects
control for any time-constant individual heterogeneity in workers’ preferences. The nonlinear
age effect and quarter fixed effects further control for time-varying shifts in individual
preferences, as long as they are common across age groups and time. The inclusion of a
polynomial for employment intensity in the previous four years should further account for
changes in workers’ preference for work. With this approach, we assume that these control are
sufficient to account for any correlation between changes in voucher use and in workers’ effort
[9]. Section 5.3 presents an identification approach based on a plausibly exogenous shock in
the availability of vouchers determined by a yearly cap imposed by the law.

5.2 Semykina and Wooldridge (2010) estimator

Semykina and Wooldridge (2010) have proposed a longitudinal estimator for cases of
endogenous selection of individuals in the sample depending on observable time-varying and
unobservable time-invariant individual characteristics that is particularly suited for our
application. It is based on a Correlated Random Effects (CRE) two-stages approach. In the first
stage individuals’ selection into the labor market is modeled at each point in time. In the second
stage the cross-income elasticity of interest is estimated conditioning on the time-specific
inverse Mills ratios. Time-constant unobserved individual heterogeneity is modelled as a
parametric function of individual-specific averages (Mundlak, 1978).

The first-stage is given by the following probit regressions

Vg : Wiy =nM; +f(Ageiy) +f(WE:,, STWE,,) + ySex; + 6Nat; + 0X;, + €4 (2)

where W, is a dummy equal to 1 if the individual i works in quarter g, 0 otherwise. X;, are
earnings from vouchers of worker i in quarter q. M; is a matrix containing the across-time
averages of all covariates of the model, to account for time constant individual heterogeneity
(Mundlak, 1978; Wooldridge, 1995). AWE,; ;, STWE; ) denotes a quadratic polynomial of
work experience in the previous four years, and a quadratic polynomial for short-term working
experience, defined as the camulative months worked in the two years preceding quarter q. The
latter explanatory variable (short-term experience) is included only in the selection equation
[10]. Thus we assume that, conditional on individual time constant heterogeneity and on the
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other controls of the model, short-term working experience is a good predictor for the International
probability of working, but can be ignored in the second-stage wage equation as its residual Journal of
predictive power for the level of earnings conditional on working is low. Among the time- Manpower
varying predictors, besides the polynomial in mid- and short-term working experience, we also
include sex, nationality and a cubic polynomial in age.

The Inverse Mills Ratios (IMR; ;) estimated in the first stage are then used as a covariate
interacted with time effects in the second stage to adjusts the estimates for the sample selection
bias. The second-stage is given by the following OLS regression

1447

Yig =nM; +f(Ageiy) +f(WEiy) + rSex; + 6Nat; + IMR; .8, + 60X,y +viy  (3)

where the outcome Yj , is either total, standard labor income or employment insurance related
earnings. The covariate of interest X; ; is the level of voucher earnings in quarter g, and the
estimated parameter 6 provides the effect of AWAs on other income sources [11]. IMR; ,f3, are
quarter-specific interactions between quarter fixed effects and the inverse Mills ratios. Other
controls are the same as in Equation (2), with the only exception of short-term working
experience that is omitted in the second stage. The probit and OLS models were jointly
estimated by pseudo-maximum likelihood with analytical standard errors clustered at the
individual level [12].

5.3 Difference in differences approach

Between 2012 and 2014 legislators set a yearly limit of 6,667 gross euros (5,000 net) on the
cumulative voucher income that each worker could earn across all employers and industries.
Exploiting this, we build a difference in differences (DiD) approach that compares the earnings
of workers who reach the threshold in a given month of the year (the treated group), to the
earnings of workers that have still not reached it in the same month (the control group), despite
being close to or having reached the cap by the end of the year as well.

We restricted the population to individuals with similar AWAs income levels to improve the
comparability between treatment and control groups. In particular, we constructed a monthly-
level panel for the years 20122014 and we included only workers earning between 5,000 and
8,000 euros gross during the year. This approach provides insights into the potential impact of
vouchers on the segments of the labor market characterized by the highest intensity in their use.
However, these results may have more limited external validity with respect to evidence
derived from longitudinal regression models estimated on the full sample of voucher users.

Table A3 (in Appendix) provides descriptive statistics for the sub-sample considered for
the difference-in-differences analysis, which consists of 1,672 workers and 20,064
observations. Total income tends to be higher in this sample with respect to the population
of voucher users, and vouchers represent a higher share (52%) of its composition. Moreover,
this sample is older on average, and the proportion of Italians is higher.

In our sample, around 1,000 workers per year reached or exceeded the yearly cap between
2012 and 2014. Around 30% of workers with earnings above 5,000 euros per year were not
compliant with the threshold. Thus, the difference-in-difference estimator can identify only an
intent-to-treat parameter. The most relevant driver of partial compliance with the yearly cap
was likely related to its monitoring and sanctions system. Sanctions for violations of the yearly
threshold, in principle, were very high. Employer exceeding the threshold faced pecuniary
fines and potentially an obligation to hire the voucher worker under an open-ended full time
employment contract. However, no automatic monitoring system for violations existed, and
employers could limit their liability by asking the worker to provide a (potentially false and
illicit) self-declaration certifying compliance with the yearly cap, at least with reference to
previous voucher positions held at different firms. In short, given the presence of an imperfect
monitoring system, compliance with the yearly cap could be avoided, but this choice implied
some risk of being exposed to strong sanctions for both, employers and workers.
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IIM We estimate both, a standard DiD and an event-study specification. The DiD model reads as
46,8 follows

Yim =06+ P, +6Zi+ alysy, + €im “4)

i indexes worker-year tuples, m indexes months, while §; and f,,, represent fixed effects for
workers by year and months, respectively. Z; ,, is a vector of controls that includes a cubic age

1448 polynomial. M; denotes the month in which unit i reaches the yearly cap of voucher income,
and /,,>y;, is a dummy for all months in which this threshold has been already reached. In this
specification, « is the parameter of interest, as it captures relative differences in the outcomes’
evolution between workers that have reached the vouchers’ maximum legal yearly income,
and workers that, despite being intensive users, have not reached it yet.

The outcome variable Y; ,, is defined alternatively as AWAs income, standard labor income,
welfare transfers and total income. Each of these outcomes is expressed in levels. Notice that
when voucher income is the outcome, the difference-in-differences parameter provides the
size of the direct policy effect. That is, it represents the reduction in voucher income that is
observed after that workers have reached their legal yearly limit, if compared to a control group
of similar workers that are close, but have not yet reached the cap.

The event-study specification reads as follows

Mi-1 Mi+h
Yim =6+ But D Vudnt Y Gy + Vim )
m=M;—k m=M;

ym and a,, represent monthly treatment effects for up to k months before the event, and up to
h months after it, respectively. Ideally, all parameters y,,, should not be different from 0 in order
for the parallel trend assumption to hold. Instead, the parameters «,, should capture short- and
long-run effects of the treatment of interest.

Given the staggered treatment adoption, for the static difference-in-differences
specification of Equation (4) we use both the TWFE and the robust De Chaisemartin and
d’Haultfoeuille (2020) estimators. For the event-study specification of Equation (5) we use the
robust De Chaisemartin and d’Haultfoeuille (2022) estimator.

6. Results
6.1 Full sample results
This section presents the results obtained from the longitudinal regression models estimated on
the full sample of voucher users covering the years 2012—-2014. The main regression results are
reported in Table 2. This table shows the estimated marginal effect of voucher income on three
outcomes: total income (inclusive of vouchers), standard labor income and welfare transfers.

In interpreting the size of each coefficient, notice that a marginal effect on total income
lower than 1 implies that vouchers partly substitute for other income sources. The size of this
substitution effect is given by the corresponding coefficients for standard labor income and
welfare transfers. Since we rely on administrative data, informal work is not observable and we
can only document the effect of vouchers on other legal income sources. If vouchers substitute
for undeclared work, this is likely to lead to a more positive formal income effect of vouchers,
thus to a lower substitution between other legal income sources and AWAs.

In the case of OLS-based regression approaches, the three coefficients in Table 2 sum up to
1. That is, the effect of an additional euro of vouchers on total income is going to be 1 minus the
potentially negative effects on other income sources. This is not the case with the Semykina
(2018) CRE estimator. Indeed, in the latter approach the second-stage estimation sample
includes only observations with positive outcome values, thus it is different for each dependent
variable. However, since in this approach sample selection is controlled for parametrically, the
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Table 2. Baseline estimates of Equations (1) and (3) International
Journal of
Dependent variable OLS FE CRE Manpower
Total income 0.485%*** 0.572%** 0.445%**
(0.011) (0.010) (0.016)
Standard labor income —0.448%** —0.373%%* —1.108%%**
(0.010) (0.009) (0.023)
Welfare transfers —0.067*** —0.054%+* —0.817%*
(0.004) (0.004) (0.056)
Observations 970,470 970,470 970,470
No. of workers 82,005 82,005 82,005
f(WE; ) v, v
flage;) v, v, v,
Time FE Vv v Vv
Sex and Immigrant dummy - \/
Worker FE - \/ ;/

Worker parametric FE -

Note(s): The specifications are estimated on individuals of age from 16 to 64 years, observed working at least
once with vouchers in 2012—14. Column (1) contains standard OLS estimates with no fixed effects, Column (2)
FE estimates, while Column (3) contains estimates of the correlated random effect (CRE) model of Semykina
and Wooldridge (2010). Coefficients of Column (3) should be interpreted as average marginal effects for the
whole population, regardless of labor market participation

Source(s): Authors’ own work

reported coefficients represent the estimated average marginal effect for the same population
of OLS-based regression approaches.

Estimates contained in the first column of Table 2 (pooled OLS) do not include individual
fixed effects. The second column reports fixed effects regression results, which use only within
worker variation in the variables of interest to estimate the marginal effects. The third column
reports the results derived from the Semykina (2018) estimator. All models include among the
controls a cubic polynomial of age, a quadratic polynomial of months of work experience in
the previous four years and time fixed effects.

In the first row of coefficients in Table 2, the marginal effect of vouchers on total income is
similar across specifications. For one euro of additional voucher earnings, total income
increases by only around 0.5 euros. The estimate is slightly higher in the fixed effects
specification. In general, since the marginal effect is significantly lower than one, this suggests
that a substitution for other income sources exists and is significant. That is, either standard
labor income or employment insurance income tend to reduce whenever earnings from
vouchers increase.

The second and third rows of coefficients of Table 2 show that the substitution effect is
significant both in the case of labor income derived from alternative contractual forms, and
also in the case of income derived from employment insurance programs (sick and parental
leave and unemployment benefits). However, substitution with standard labor income is
quantitatively much larger. According to the fixed effects estimates, one euro of additional
voucher earnings is associated with an almost 40 cents reduction in income derived from
standard labor contracts, and with a reduction of only 5 cents in the case of employment
insurance.

As mentioned, the size of the marginal effects in the case of the Semykina (2018) CRE
estimator is more difficult to interpret due to differences in the second-stage estimation
samples depending on the outcome considered [13]. The size of the substitution with standard
labor income is even lower than —1 according to this estimator, which suggest that an
extensive-margin adjustment out of standard labor contracts is likely to take place in response
to higher voucher income. As mentioned, this type of selection is controlled for parametrically
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IIM in the model, and this could be driving the quite negative estimated marginal effect. Similar
46,8 considerations hold for what concerns the estimated substitution effect for employment
insurance, which is also quite negative in the case of the CRE estimator, suggesting that
selection in and out of this income source is significantly associated to voucher income.

The sample of analysis for the results reported in Table 2 was aggregated at the quarterly
level. This is not the most granular possible level of aggregation in terms of time units, but it
allows to estimate the CRE model more parsimoniously, fitting only a limited number of first-
stage selection equations. Nevertheless, it is possible that seasonal patterns occurring within
each quarter could not be accurately controlled for by the quarter fixed effects. For this reason,
we have estimated the pooled OLS and FE modes also on a sample aggregated at the monthly
level, including monthly time fixed effects as controls [14]. The results are reported in
Table A1 in Appendix. As can be noticed, all coefficients are very close to the ones reported in
Table 2, with confidence intervals that largely overlap. Thus, we can conclude that the choice
of aggregating at the quarterly level, rather than at the monthly level, was not a very
sensitive one.

A further potential issue concerns the period of analysis. Our results were based on the
years 2012-2014, in order to exploit a period of relatively high intensity in voucher use, and to
be consistent across identification strategies, given that our DiD approach was possible only in
these years. It should be noted that 2012 and 2013 were characterized by an economic
recession and increasing unemployment in Italy, while the business cycle became relatively
flat in subsequent years. To test whether the particularly negative economic conditions of 2012
and 2013 were influencing our results, in Table A2 in Appendix we have replicated the
estimates of Table 2, but using only the years 2014-2015. Overall, difference in results
between Table 2 and Table A2 are quantitatively very small. This suggests that the negative
business cycle conditions of 2012—2013 are not the main drivers of our findings. Nevertheless,
the presence of a potential issue of external validity cannot be ruled out completely, given that
2014 and 2015 were years of flat, rather than positive, economic growth.

Figure 3 reports an analysis of the heterogeneity in the fixed-effects estimates of the
marginal effect of vouchers on total income by demographic groups. The top-left panel shows
that women tend to have relatively less opportunities to substitute vouchers with other income
sources, thus the effect of AWAs on total income is more positive for them. There is also a
significant, but slightly smaller difference between Italians and foreign-born workers, with the
latter group having more substitution opportunities (top-right panel). Finally, the largest
difference in the marginal effects is found between older workers above 55 years old and
younger ones. Elders tend to increase proportionally more their total earnings whenever they
receive vouchers, which is consistent with them having less (or less responsive) alternatives in
terms of additional formal earnings opportunities.

Overall, these results suggest that the use of vouchers allows workers to increase their
overall earnings. However, access to AWAs also partly substitutes for more protected forms of
work, which are usually reduced when individuals take up vouchers. Considering only short-
run adjustments and ignoring general equilibrium effects, restricting the access to vouchers
would lead to a reduction of only 50% of the amount of income that atypical workers usually
earn through this type of arrangement. General equilibrium effects could lead to an even lower
loss of earnings, if employers relying on vouchers started to use other type of contracts for the
same occupations. However, general equilibrium effects could be less relevant, at least for
what concerns formal income, if employers started relying on off-the-book arrangements or
reduced their labor demand.

1450

6.2 Difference in differences results

This section presents the evidence derived from event-study and difference in differences
specifications. Figure 4 shows the results from the dynamic specification of this model, as
given by Equation (5). This specification allows to test for parallel trends, and to estimate
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Figure4. Treatment effect estimates of the model of Equation (5). Notes: Results based on the De Chaisemartin
and d’Haultfoeuille (2022) estimator. Standard errors computed using 500 bootstrap replications. Source:
Authors’ own work

dynamic treatment effects. Results are derived from the De Chaisemartin and d’Haultfoeuille

(2022) estimator, which is robust to the potential bias that could arise in the presence of
treatment effect heterogeneity, and it is based on a weighted average of long- and short-term
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IIM differences between not-yet treated and first-time treated units in each period [15]. Treatment
46,8 effects are estimated within a 10-months window around the event.

The top-left panel of Figure 4 shows that treated and control workers have similar growth
rates in their use of vouchers before reaching the yearly cap. As treated workers reach the
yearly limit of AWAs, the growth rate in their use declines sharply compared to the control
group. Thus, the yearly cap seems effective in reducing the intensity in the use of vouchers
once workers reach it, even if compliance is not perfect. Importantly, the parallel trend
assumption also seems to hold, as there are no significant differences in the growth rate of
vouchers between treated and control workers before reaching the cap.

When considering the effect of reaching the cap on total income (top-right panel of
Figure 4), a sharp decline similar to the one documented for vouchers occurs after the
treatment. This suggests that substitution for other income sources plays a smaller role, or that
itis not significant. Indeed, in the bottom panels it can be noticed that standard labor income is
hardly affected by the drop in income from vouchers, while there is only a marginal increase in
income derived from employment insurance programs, and only in the relatively short-run.
Importantly, for all outcomes there are parallel trends between the treated and control groups
before the treatment, an evidence supporting the validity of our identifying assumptions.
Overall, the results of Figure 4 suggest that the lower reliance on vouchers induced by reaching
the yearly cap has strongly negative effects on labor income, given the limited availability of
alternative working opportunities.

The event-study model of Equation (5), while useful for exploring the dynamics of the
treatment effects and testing for the presence of parallel trends, does not provide a single
cumulative policy effect, which is useful for an overall assessment of the size of the income
and substitution effects of vouchers. For this reason, we have also estimated the static
difference-in-differences specification of Equation (4), which provides a single (cumulative)
treatment effect parameter.

Table 3 provides the treatment effects obtained using this static specification and two
alternative estimators: the TWFE estimator (column 1), and the De Chaisemartin and
d’Haultfoeuille (2022) estimator that is robust to the heterogeneity bias (column 2). The first
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Table 3. Treatment effect estimates of the model of Equation (4)

1) (2)
Dependent variables TWFE Robust DiD
AWAs income —874.50%%* —1901.87%**
(37.06) (197.45)
Total income —689.76%** —1721.68%**
(54.63) (233.92)
Labor income 120.08%** 43.67
(34.839) (58.77249)
Welfare transfers 64.66* 136.52%**
(32.955) (45.665)
Implied marginal effect of AWA income by outcome
Total income 0.789 0.905
Labor income —-0.137 —0.023
Welfare transfers —0.074 —0.072
Observations 19,836 19,836
Workers 1,672 1,672

Note(s): ***p<0.01, **p<0.05, *p<0.1

Results based on the model of Equation (4) obtained using the two-way fixed-effect estimator (column 1) and the
De Chaisemartin and d’Haultfoeuille (2020) estimator (column 2). Standard errors are clustered at the worker
level in column (1), and bootstrapped with 200 replications in column (2)

Source(s): Authors’ own work
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four rows of Table 3 provide the treatment effect of reaching the yearly cap in voucher income International
on each of the outcomes considered. As we discuss in more detail below, results are Journal of
qualitatively similar between the TWFE and the De Chaisemartin and d’Haultfoeuille (2022) Manpower
estimator. However, in the latter case the size of the coefficients is generally larger, suggesting
that negative weighting problems in the case of the TWFE, and differences between treatment-
control comparisons across estimators tend to be relevant and induce some differences across
models.

The treatment effect on the use of vouchers is negative in the first row of Table 3. According
to the more robust estimator of column (2), reaching the cap induces a loss in voucher earnings
in subsequent periods of around 1900 euros with respect to the control group. This loss
translates to a reduction in total earnings inclusive of vouchers of around 1720 euros (second
row). By taking the ratio between the policy effect in the second and first row we obtain the
marginal effect of voucher income on total earnings, which is conceptually equivalent to the
marginal effects obtained from the longitudinal regression models discussed in Section 5.1.
This marginal effect is reported in the lower part of the table, showing that a one euro reduction
in vouchers induces a loss in total earnings of around 90 cents. This loss is slightly smaller,
amounting to almost 80 cents, according to the TWFE estimates.

Given the large loss in earnings following the drop in income from vouchers, substitution
for other income sources does not seem to be particularly relevant among intensive users.
Indeed, according to the robust estimator only around 2 cents are recovered through standard
labor contracts for a one euro reduction in vouchers, and this marginal effect is not statistically
significant. This marginal effect is instead significant in the case of the TWFE estimator, but it
is small in size, amounting to only around 13 cents. Instead, estimates across models are more
similar for what concerns substitution with employment insurance programs, suggesting that a
one euro reduction in vouchers is associated to an increase in this type of income of only
around 7 cents.

The parallel trend test provided by Figure 4 is not the only type of placebo that can be
performed. To provide an alternative falsification test, we have replicated the specification of
Table 3 to the years 2008—-2011. During these year, there was no cap prohibiting workers to
earn more than 5,000 Eur. per year with vouchers. However, a given employer was allowed to
use vouchers for the same worker only up to 5,000 Eur. per year. Given this institutional
setting, we should expect that reaching a cumulative earning of 5,000 Eur. during 2008-2011
should be associated with a less sharp reduction in voucher use, and thus also to a lower
substitution with other income sources.

Table 4 shows that during 2008—-2011 reaching a cumulative voucher income of 5,000 Eur.
net was not associated to a significant drop in voucher income according to the TWFE
estimates [16]. A significant effect was instead found when using the De Chaisemartin and
d’Haultfoeuille (2020) estimator. However, the size of this marginal effect was only about one-
third of the size of the same effect estimated in the period 2012-2014. This effect could be a
consequence of some employees facing a reduction in the availability of vouchers due to the
limit of 5,000 Eur. in place for individuals working with the same employer. All other marginal
effects were never significant according to both estimators. The absence of strong treatment
effects when testing our main specification in a context where the 5,000 Eur. cap was not
binding further supports the credibility of our DiD identification strategy.

Overall, the difference-in-difference analysis provides a more causal evidence of the
worker-level consequences of facing a loss in income from vouchers. This evidence was
obtained on a group of workers for which vouchers represented a large proportion of their
income, as AWAs consist of around 50% of their overall monthly earnings on average. In this
sample, being faced with a reduction in the availability of vouchers represents a likely welfare
loss, given that workers seem unable to compensate through a reliance on other legal
contractual forms of work, or through higher income from employment insurance programs.

It is possible that a complete abolition of vouchers would induce a shift in employers’
demand and other general equilibrium effects that we have not considered in this analysis.
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IIM Table 4. Treatment effect estimates of the model of Equation (4) estimated over the years 2008-2011 (placebo

treatment ificati
46,8 reatment specification)
1) (2
Dependent variables TWFE Robust DiD
AWASs income —86.21 —564.11%*
(81.81) (232.97)
1454 Total income —23.99 —511.03
(90.59) (332.76)
Labor income 42.35 45.05
(54.81) (165.86)
Welfare transfers 19.85 8.02
(27.31) (64.73)
Observations 2,928 2,928
Workers 244 244

Note(s): ***p<0.01, **p<0.05, *p<0.1

Results based on the model of Equation (4) estimated over the years 2008-2011 (placebo treatment
specification) obtained using the two-way fixed-effect estimator (column 1) and the De Chaisemartin and
d’Haultfoeuille (2020) estimator (column 2). Standard errors are clustered at the worker level in column (1), and
bootstrapped with 200 replications in column (2)

Source(s): Authors’ own work

Such general equilibrium effects could in part improve the opportunities for workers to
substitute AWAs with other legal jobs. Yet, the quite small size of substitution mechanisms
found among intensive users suggests that short-run income losses would probably still be
relevant for this group of workers.

7. Conclusions

The importance of atypical work has increased substantially in recent years, a trend partly
related to the emergence of the so-called gig economy, and to employers’ demand for more
flexible and simplified procedures for hiring workers for occasional activities. This study has
provided new evidence on the worker-level consequences of the availability of atypical work,
focusing on its effect on earnings. Results show that atypical employment tends to substitute
for more standard and protected forms of work. They also tend to substitute for income derived
from employment insurance programs, although to a rather limited extent. However, the
vouchers considered in our analysis also allowed atypical workers to increase their overall
formal income, as they usually face limited employment opportunities under more standard
employment arrangements. Moreover, intensive users of vouchers did not appear to have
relevant alternatives to AWAs, and within this group of workers a restriction in the access to
vouchers represented a likely welfare loss.

An implication of these results is that policies aiming at reducing the access to AWAs
should take into account the welfare consequences of such restrictions on atypical workers.
Even if general-equilibrium effects could potentially reduce the size of such losses, earnings of
atypical workers would likely drop in response to restrictive policies, particularly whenever
AWAs represent one of their largest sources of income. For this reason, restrictions on atypical
contracts should be complemented by targeted interventions on employees relying on them.
Such interventions could take the form of fiscal incentives on the transformation of AWAs into
other contractual forms, or of welfare transfers supporting casual workers’ earnings, at least in
the short-run.

Importantly, the design of existing employment insurance programs, such as the unemployment
benefit, could be improved to extend its coverage to atypical work arrangements. On this respect,
Italy’s unemployment benefit usually covers only employees that are dismissed from their
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employers. Extending this social security scheme for other categories of workers through less strict International
eligibility conditions could be an effective way to protect atypical workers from the risk of income Journal of
loss they usually face. Manpower

The institutional setting analyzed in this study bears similarities with several AWAs that
have been introduced in other OECD countries, such as UK’s zero hour contracts or
Germany’s mini-jobs. Our results could be partly influenced by the specific characteristics of
the Italian labor market, where the size of the informal sector could be quite relevant.
Replicating our estimation approach in settings where data on informality is at least partially
observable could further improve our understanding of how AWAs interact with undeclared
work. Moreover, extending our approach to other case studies would allow to investigate the
welfare effects of atypical and flexible work in different institutional contexts.
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Notes
1. See for example Booth et al. (2002).

2. The Italian case has been analysed, among many others, by Boeri and Garibaldi (2007), Berton et al.
(2011), Cappellari et al. (2012). For more recent evidence, see Ardito et al. (2023), Daruich
et al. (2023).

3. During the years covered by our study, the gross value of each voucher was 10 Euros. Since 2023, this
value has been set at 12.5 Euros.

4. The co-existence of gig work and standard jobs has been documented in several studies, as for
example by Jeon and Ostrovsky (2024) and by McVicar et al. (2019).

5. Abstracting from inter-temporal maximization can be motivated by at least two arguments. First, the
empirical literature has shown that the inter-temporal elasticity of labor supply is quite rigid in
response to short-run wage fluctuations (Martinez et al., 2021). Second, workers that rely on AWAs
are more likely to be cash-constrained, thus less likely to optimally adjust their supply when their
average wage changes across time.

6. Similar considerations hold if the availability of alternative work arrangements only partially
reduces.

7. The value of each voucher is 12.5 gross Euros (9 net) in the current legislation.

8. Unemployment benefits include both standard unemployment insurance and an insurance for
reduced work time called “Cassa Integrazione Guadagni”.

9. A particular form of time-varying shock in preferences could be generated by intertemporal
optimization, which could drive workers to increase leisure when only vouchers are available, and
reduce it when more standard contracts are available. However, the most recent micro-based
estimates of this intertemporal elasticity show that employment (both at the extensive and intensive
margin) is not particularly responsive to temporary wage shocks (Martinez et al., 2021).

10. Asis standard for the selection model, these types of explanatory variables included only in the first
stage allow to break the near-perfect multi-collinearity between the inverse Mills ratio and the other
covariates included in the wage equation.

11. Notice that the second-stage estimation sample is different for each outcome, as it is restricted to
observations with positive outcome levels. However, this sample selection is controlled for in a
parametric way, and @ can thus be interpreted as an average marginal effect for the entire population
nonetheless.

12. The Stata routine xtheckmanfe was used for this purpose.

13. CRE coefficients represent average marginal effects on the entire population (employed and non-
employed individuals), thus they are the closest parameter for comparisons with marginal effects
derived from OLS estimates on the entire sample.

14. We could not perform the same robustness exercise for the CRE model due to convergence issues
related to a growing number of first-stage selection equations to be fitted.
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IIM 15. In the current application, there are only first-time treated, not-yet treated or never treated workers,
46.8 given the perfectly staggered treatment adoption design.
b

16. The sample size in 2008-2011 is much smaller, reflecting the fact that the voucher market size, the
number of voucher users and the intensity in their use were all much smaller in these years compared
to the period 2012-2014 (see Figure 2).
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M Appendix
46.8 Additional tables
b

Table Al. Monthly-based estimates of Equation (1)

1458 Dependent variable OLS FE

Total income 0.474%** 0.606%**
(0.008) (0.007)

Standard labor income —0.458%+* —0.346%**
(0.007) (0.007)

Welfare transfers —0.068*** —0.048%%*
(0.003) (0.003)

Observations 2,896,128 2,896,128

No. of workers 82,005 82,005

f(WEiq) v

f(Ageiq) \/ \/

Time FE Vv v

Sex and immigrant dummy -

Worker FE - \/

Worker parametric FE - -

Note(s): The specifications are estimated on individuals of age from 16 to 64 years, observed working at least
once with vouchers in 2012-14. Column (1) contains standard OLS estimates with no fixed effects, Column (2)
FE estimates. The data is aggregated at the monthly level to better account for seasonality patterns
Source(s): Authors’ own work

Table A2. Estimates of Equations (1) and (3) in the period 2014-2015

Dependent variable OLS FE CRE
Total income 0.605%** 0.516%** 0.492%**
(0.008) (0.009) (0.012)
Standard labor income —0.336%** —0.407%** —1.069%**
(0.007) (0.008) (0.020)
Welfare transfers —0.059%#* —0.0827#* —0.658**
(0.004) (0.004) (0.058)
Observations 1,028,188 1,028,188 1,028,188
No. of workers 129,270 129,270 129,270
f(WEi,q) \/ \/
f(Ageiq) v vV v
Time FE v v v
Sex and immigrant dummy - \/
Worker FE - \/ ;/

Worker parametric FE -

Note(s): The specifications are estimated on individuals of age from 16 to 64 years, observed working at least
once with vouchers in 2014-2015. Column (1) contains standard OLS estimates with no fixed effects, Column
(2) FE estimates, while Column (3) contains estimates of the correlated random effect (CRE) model of Semykina
and Wooldridge (2010). Coefficients of Column (3) should be interpreted as average marginal effects for the
whole population, regardless of labor market participation

Source(s): Authors’ own work
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Table A3. Summary statistics at the monthly-level in the DD sample

Variables Observations Mean St. dev.
No. workers 1,672 - -

Labor income 20,064 372.6825 801.991
‘Voucher income 20,064 515.946 633.8319
Welfare transfers 20,064 97.78317 462.6335
Total income 20,064 986.4117 1079.487
Total income (> 0) 15,310 1292.708 1063.57
Total income (less voucher) 20,064 470.4657 943.5459
Age 20,064 47.32715 13.79168
Ttalians 20,064 39.77%

Male 20,064 69.14%

Note(s): We select only the workers who at least once earn between 5,000 and 8,000 gross euros with vouchers
between 2012 and 2014. The unit of observation is a worker—year—month tuple, as the individual is now a

worker—year tuple. Periods of administrative silence are filled in as zero income spells
Source(s): Authors’ calculation on INPS Estratti Conto archive, Authors’ own work
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