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Abstract

Using a rich micro dataset drawn from administeatarchives, we explore whether
Social Security Wealth (SSW) is an important facatiecting the decision to become
self-employed. We focus on the two main categooéself-employed professions
covered by the Italian public pension system: smaéin and shopkeepers. We use the
large exogenous variation in individual expected\Sthat occurred as a result of the
policy reform process undertaken in Italy during #990s to identify the effect of this
variable and we study how the probability of besedf-employed or employed depends,
amongst other things, on the difference in the ebqugeSSW that accrues under the two
alternative employment scenarios. Our key findisgthat a higher difference in
expected SSW from self-employment compared to eynpbmit has a positive effect on
the probability of being self-employed and on thebability of switching to self-
employment, while it has a negative effect on thebpbility of switching from self-
employment to employment. We also study how thdgts vary with age and, in
general, we find that the effect is, in absolutente stronger at younger and older ages.
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1. Introduction

Small businesses are acknowledged to play an i@morble in sustaining
economic growth and employment (OECD, 2014). Ors tbasis, they are often
supported by governments, through regulations axeést Studying the effects of
government policy instruments on self-employmerthiss of some importance.

In Italy, the self-employment rate has historicabgen high, mainly due to a
high percentage of craftsmen and shopkeepers (OEQI,). These two groups of self-
employed workers, together with farmers, have bhtstefrom financial support though
various channels, including the public pension eyst which became particularly
generous after a major reform was implemented i801%roblems concerning the
financial sustainability of the public pension ®mt however, prompted a series of
reforms which then greatly reduced the generodith® benefits for various categories
of workers, including the self-employed. The effetthe reforms implemented in the
1990s on expected Social Security Wealth (SSW)bleesn uneven across generations
and categories of workers.

In this work, we explore if Social Security Wealihh an important factor
affecting the decision to become self-employed talyt. Thanks to the exogenous
variability induced by the reforms, we are abladentify the effect of public pension
wealth on the probability of being self-employede Wse administrative data, which
enables us to compute public pension wealth exisespecifically, as the data contains
the complete work history of a sample of privatet@eworkers covered by the public
pension system. The vast majority of workers ifylfall into this category.

There is a great deal of literature on the deteamis of self-employment. Our
study relates, in particular, to works studying howstitutional factors affect self-
employment. Quinn (1980) studies the retirementlabdur supply patterns of the self-
employed and employees in response to retiremditigsy while Long (1982), Blau
(1987) and Scheutze (2000) consider the role adstaklanchflower (2000) studies the
determinants of self-employment trends in OECD toes1 Using panel data, Bruce
(2000) and Hansson (2012) study how the individdetision to transition from
employment to self-employment depends on averagé wamarginal tax rates.
Zissimopoulos and Karoly (2007) find that, concitd upon other characteristics,
Social Security Wealth at age 62 is not signifigamelated to transitions to self-
employment, neither for men nor women. Also relai@dur work, Li et al. (2015)
isolate the causal effect of wealth on the tramsitfrom employment to self-

1 We refer to Social Security Wealth or public pensivealth interchangeably. It is important to
clarify as early as at this stage that, until rélgenhe Italian pension system was a single typet with
income from occupational pension schemes repregeativery tiny share of individuals’ pension wealth
both for employees and for a very large majorityhef self-employed.



employment and find that an exogenous reductiorpension wealth significantly
decreases the probability of transitioning from esggnployment to self-employment.

Our study is based on a large panel of adminiggatiata drawn from the
archive of the main Italian social security scheidational Institute of Social Security,
Istituto Nazionale di Previdenza Sociale, INPS). INPS manages the Social Security
accounts for various categories of private workamsjuding employees, craftsmen,
shopkeepers, farmers and other smaller categ@igen the nature of our data, we are
able to analyse both the self-employment ratethe probability of an individual being
self-employed rather than employed, and the prditieabi of switching from
employment to self-employment and vice versa. Aalymis of the self-employment
rate is able to estimate the probability of anvidlial being self-employed rather than
an employee in any given period, which is the combi probability that a worker
switched to self-employment at some time and sedviuntil that time period. While
this analysis is mainly descriptive, it providesseful illustration of the data and allows
for a comparison to be made with previous studredyaing the self-employment rate.
With the benefit of a long panel dataset, we as® a@ble to estimate the transition
probabilities, i.e. the probability of a wage warlkssvitching to self-employment, and of
a self-employed worker switching to wage employment

We have a large sample size - about 9 million pegsar observations - which
is especially important when studying transitioohabilities, since persistency in the
same pension scheme is extremely high. Moreoverpémel nature of the data allows
us to control for unobserved determinants of aividdal's self-employment status and
its dynamics, such as risk aversion.

We concentrate our analysis on the two main categoof self-employed
workers covered by INPS - craftsmen and shopkeepetsch share the same Social
Security rules and can be treated as a single @wate§Ve thus study how the
probability of being (or becoming) self-employedemnployed depends, amongst other
things, on the difference in expected SSW that lmaraccrued in the two alternative
employment scenarios, i.e. the difference betwdem éxpected SSW for self-
employment and the expected SSW for wage employnherdther words, we test if
Social Security rules favourable to the self-empbbyas opposed to employees
encourage self-employment. Participation in theliputension system is compulsory
and the difference in expected SSW reflects thpews/e convenience of participating
in either scheme. Other things being equal, amatizvorker will choose the sector with
the highest expected SSW.

Our key finding is that the difference in expec&8W does indeed affect both
the probability of being in self-employment and grebability of switching in or out of
self-employment. In particular, a higher differenoe expected SSW from self-
employment as opposed to employment has a positiget on the probability of being



in self-employment and on the probability of switehto self-employment, while it has
a negative effect on the probability of switchimgnh self-employment to employment.
We also study how these effects vary with age andeneral, we find that the effect is,
in absolute terms, stronger at younger and oldes.ag

The rest of the paper is organised as followsertien 2 we review the related
literature, in section 3 we outline the evolutiohl@lian pension legislation and in
section 4 we describe our empirical strategy. btise 5 we describe our data set and in
section 6 we present our results when estimatimpeed Social Security Wealth. In
section 7 we present the results of our economatiétysis based on the pooled sample,
while in sections 8 and 9 we study transitions fremmployment to self-employment and
vice versa. Section 10 concludes the paper.

2. Related literature

The literature on self-employment analyses both fHetors explaining self-
employment rates and the determinants of the daecisdh become self-employed.
Studies focusing on self-employment rates includéh time series analysis (Blau,
1987) and cross-sectional studies (Scheutze, 2006 literature typically concentrates
on factors affecting the evolution of self-employreates. These include shifts in the
composition of industries’ employment shares towarithdustries where self-
employment is more prevalent, as in the case efceproduction (Blau, 1997), shifts
in the demographic composition of the workforce di@pton, 1993) as well as
institutional factors, most notably income tax pwgl(Scheutze, 2000), minimum wage
legislation (Blau, 1987) and also retirement pelc(Quinn, 1980). Self-employment
rates have also been found to rise with increaskxcal or national unemployment rates
(Blanchflower and Oswald, 1990, Schuetze, 2000n&ifdower, 2000). More recently,
Torrini (2005) studies the role of institutionalrables in determining self-employment
rates across OECD countries. In particular, heissuthe role of taxation, tax evasion
opportunities, product market regulation and emiplegt protection legislation.

The individual decision to become self-employed ldso been studied,
highlighting various factors that may influence Isacdecision, which may be driven by
the positive benefits of being self-employed bsbdy the poor job prospects of wage-
employed or unemployed workers (Blanchflower andv&ld, 1998). Evans and
Leighton (1989) find that workers with previous on@oyment spells, lower wage
workers and workers with a history of job instalilare more likely to become self-
employed, a result consistent with the notion tiveduccessful workers are pushed into
self-employment (the so-called ‘push’ hypothesiSglf-employed workers are also
found to face liquidity constraints. Using US miatata, Evans and Leighton (1989)
and Evans and Jovanovic (1989) find that peopla wibre family assets are likelier to



switch from wage-employment to self-employment.i8laflower and Oswald (1998)
find that the probability of self-employment depengdositively upon whether the
individual has ever received an inheritance or. §ifing a quantitative life cycle model
with altruism across generations and entreprenleahaice, Cagetti and De Nardi
(2006) analyse the role of borrowing constraintsdaterminants of entrepreneurial
decisions. Their results indicate that voluntarygumsts are an important channel
allowing some high-ability workers to establishemtarge an entrepreneurial activity.

Bruce (2000) and Hansson (2012) study how the iddal decision to transition
from wage-employment to self-employment dependavarage and marginal tax rates.
Bruce (2002) analyses transitions from self-empleytrito wage work. Bruce (2000)
finds that reducing an individual’'s marginal taxteraon self-employment income
reduces the probability of entry, while reducing laverage tax rate increases the
probability of switching to self-employment. Howeyéhis finding is not universal, as,
for example, Hansson (2012) performs a similarysmslusing Swedish panel data, and
finds that both higher average and marginal taxage ha negative impact on the
decision to become self-employed. Stabile (2004r@res the effects of introducing a
payroll tax (the Employer Health Tax) into the labanarket, which taxes employers,
but which exempts the self-employed. Using a tierges of cross-sections of Canadian
data, he finds that payroll taxes influence theisiec to become self-employed, with
the probability of self-employment increasing asetaon employees increase and vice
versa.

Zissimopoulos and Karoly (2007) use panel data dricam the US Health and
Retirement Study to study the determinants of labfmrce transitions to self-
employment at older ages. Their analysis controtsaf number of factors, including
demographic characteristics, health status, firmhrennd pension wealth. Conditional
upon other characteristics, they find that Sociatu8ity wealth at age 62 is not
significantly related to transitions to self-empilognt, neither for men nor women.
Mastrogiacomo and Belloni (2015) also look at gmeeeurship choices among older
workers and conclude that those who shift to selpleyment are more motivated
employees seeking higher job satisfaction.

The work by Li et al. (2015) is closely relatedawr study as the authors aim to
isolate the causal effect of pension wealth onttaesition from wage-employment to
self-employment and, to this end, they use a pansystem reform in the Netherlands
in 2006 as an exogenous variation in pension weAlter the reform, employees born
on or after 1 January 1950 faced a substantialctemtuin their pension wealth. Their
main empirical results indicate that this exogenaaslth reduction has a significant
negative effect on the decision to switch to satpoyment: the authors highlight that a
possible explanation for this result is that whesngion wealth drops, the wage-
employed tend to reserve a higher amount of liquidate wealth for retirement and
precautionary saving, so less liquid financial vitealill be used to start a new business



and bear the risk of self-employment, resultingaimeduction of transitions to self-
employment.

Our work also relates to a broader strand of ttexdiure, namely to studies
using exogenous changes in SSW to evaluate itsteffeeconomic outcomes, such as
the decision to retire (Brugiavini and PeracchiQ£20Belloni and Alessie, 2009) or to
accumulate private wealth through personal savidgsnasio and Brugiavini, 2003,
Attanasio and Rohwedder, 2003). Attanasio and Bwugi (2003), in particular,
provide evidence that saving rates increase asudt iif the reduction in pension wealth
induced by the Italian pension reforms. They aldlowa for the possibility that
substitutability changes with age, and find thais$iiutability is particularly high (and
precisely estimated) for younger workers.

3. Theevolution of therulesin the Italian pension system

Pension legislation in Italy is still extremely graented, even after the reform
process aimed at harmonising the rules that begek in the nineties, a process that is
still very much ongoing. The main Social Securitgtitution, INPS Istituto Nazionale
della Previdenza Sociale), covers most of the workers in the private sectbe
employed, craftsmen, shopkeepers and farmers. Antbegself-employed, many
professionals (e.g. lawyers and doctors) are radided because they have independent
pension funds, some of which have only very regebéen incorporated by INPS as
part of the harmonisation process. We focus onetaution of the pension rules
pertaining to craftsmen and shopkeepers, who wed fdif-employed and who basically
share the same rules, and privately employed wsrker

In summary, the Italian public pension system {gag-as-you-go system, with
different rules, payroll taxes and benefits applyito the self-employed and to
employees. While, until 1990, the self-employed eventitled to a contribution-based
benefit, after that year a reform introduced ardefibenefit (DB) system, similar to the
one already in place for employees but with lowayrpll taxes. The 1990 reform
greatly increased the Social Security Wealth of sled-employed while leaving it
unaffected for employees.

Financial sustainability problems, however, promdpéereform in 1992, which
maintained the DB system but tightened the elifjbdriteria and the pension benefit
rules. While the reform changed the indexation metbf the benefits from wages to
prices for all categories and with immediate efféoe formulae to compute the pension
benefit differed across generations and pensioarsek.

In 1995, another major reform triggered a transitio a Notional Defined
Contribution (NDC) scheme for all workers, while imtaining differences in payroll



taxes. The lengthy transition period planned byreéferm, which will last until 2030,
also implies that its effects are heterogeneoussacgenerations and categories of
workers.

The intended effect of these and other minor refothat have occurred since
1992 was to reduce the generosity of the publisioensystem for all workers: their
effect on expected Social Security Wealth has, Wewebeen uneven for different
generations and categories of workers. While wedea detailed description of the
evolution of the rules to the Appendix, in sectibnwe show the results of our
estimation of expected SSW for different generatioh self-employed and employed
workers, highlighting how the reforms had heteragers effects across different
categories of workers.

4. Empirical strategy

The aim of the empirical analysis is to test thedtliesis that Social Security
Wealth affects the probability of being self-emm@dyrather than employed, as well as
the probability of switching from self- to wage-eloyment and vice versa. As we have
the benefit of a long panel dataset, we are abéenédyse both the self-employment rate
and the transitions from and to self-employment. alalysis of the self-employment
rate is able to estimate the probability of anvidtlial being self-employed rather than
an employee in any given period, which is the corediprobability that a worker
switched to self-employment at some time and sedviuntil that time period. This
analysis is mainly descriptive, as it does notallghtiate the determinants of switching
and survival into self-employment (Evans and Ledght1989), but in addition to
providing a useful illustration of the data, italls for a comparison to be made with
previous studies of the self-employment rate. Hawtive benefit of a long panel dataset,
we are also able to estimate the transition praitiabj the probability of a wage worker
switching to self-employment and of a self-employ@drker switching to wage-
employment.

In both analyses, of statuses and transitions, eWmeal a dichotomous variable
selfie1 equal to 1 if a worker is self-employed in perted, and equal to zero if he is an
employee. With our data, we are able to identifp types of self-employed workers,
shopkeepers and craftsmen: the Social Security rade virtually the same across the
two groups and we treat them as one single groupddlition, we have information on
employees. For all workers, we observe all thermfdion needed to compute their
expected public pension as well as the contribstitey are expected to payrhe

2 While the archive records all spells of work ime®schemes, it lacks information on other,
compulsory, schemes. Most importantly, public se@mployees are not covered, like many other
occupations covered by compulsory private pensihreimes (such as lawyers, doctors or journalists, to
name a few examples). As a consequence, when aewdgknot covered by the archive (possibly



administrative data, however, lacks important infation on marital status, family,
education and so on. For this reason, our estin@tdased on a linear probability
model, which allows us to control for unobservesheiinvariant factors, including

preferences toward risk. Our estimated equatiosetyofollows the work of Bruce

(2000, 2002) and Hansson (2012), who study howatiaris in tax rates affect the
probability of becoming self-employ&d

The estimated equation is of the type:

Selfity1 = a (SSWi§E1(Yt+1) - SSWiIg{l-El(}’tﬂ)) + BXit + Eitg1 T Vo1 T 1 (1)

When we study the self-employment rate, i.e. thebability of being self-
employed rather than employed, the equation isnestid on the pooled sample, while,
when we focus on the transitions from wage-emplayne self-employment and vice
versa, we select employees (or, alternatively,seieemployed) and follow them until
they switch.

In equation (1) we include the difference betwdenedxpected SSW in the event
that a worker decides to be self-employed from tifrieonwards $SW;; 2, (v4+1)) and
the expected SSW in the event that he decides fovhge) employed from time t+1
(SSWE (v:41)). The past career up to time t is taken as giTée. expected SSW is
equal to the present value of benefits expectedhbyworker minus the payroll tax
which has to be paid from tinte-1 onwards. The income variablg, , refers to the
individual career: the income stream until time,tafhd hence the past income stream,
is taken as given, and may include both periodwage-employment and periods in
self-employment. Expected real income from time ¢hvards is set equal to income at
time t+1, and it is assumed to be the same bothdrcase of self-employment and in
the case of wage-employmérthus, the variation in SSW is due to the difféneres
in place for self-employed and wage-employed wakevhich is what we wish to
capture, rather than relating to differences oreetgal income streams. However, SSW
at time t+1 depends on the expected income stres@doon income at time t+1, which
is endogenous to the decision to be (or to becamemployed. Analogously to the
tax literature (in particular, Hansson, 2012), wsoaompute the expected SSW at time
t+1, using the rules in force in period t+1, andimtome stream constructed on the
knowledge of income up to time t (which we call)), hence assuming real income
from time t+1 onwards is constant and equal to tinrecome. We also compute this

temporarily), we are unable to know if he is havingpell of work in a scheme not covered by INP8 or
he is out of the labour force.

% Those studies, however, estimate a transitionandffect probit and have to take explicit
account of the correlation between the probabiitybeing included in the sample and the individual
random effect (resulting in an initial condition®plem). Conversely, our estimation procedure expfi
allows for the individual unobserved effect to loerelated with the observables.

* In section 6 we provide a more detailed descniptibthe procedure to compute SSW.



expected SSW in the two scenarios, those of setfeyment and wage work, and use
the difference in these two variables as an instntrm equation (1). Alternatively, we
also estimate the reduced form of (4), pluggindSiW;=, (y,) - SSWY¥E (y,)) as a

regressor in place of the original SSW variables.

The X variables include age dummies and otheilkkas which may explain
the probability of being (or becoming, dependinglos specification) self-employed. In
particular, we include the present value of reabme, which represents the present
value, valued at timg of income from work earned throughout the entigking life.
This income stream is the same used to constryetoted SSW and it is assumed to be
the same in the two scenarios. In particular, tmichendogeneity issues, income up to
period t is taken to be the one actually obsereeceéch individual, while from period
t+1 onwards, it is assumed to be constant in exatd and equal to income in period t.
This value is meant to capture the overall perforceain the labour market, reflecting
the opportunity cost to become self-employed, oorpemployment opportunities.
Alternatively, however, it may be the case thathhigcome workers have more
opportunities to be successful when they are sefileyed, resulting in a positive
coefficient?

Additionally, we include other variables capturinthe Ilabour market
performance up to period t. Total experience igneef as the number of periods a
worker has spent in the labour market since ergettie labour force. These include
working spells as well as periods of sick or suiseid unemployment, both as an
employee or as a self-employed worker. In additiwg, include the fraction of time
since entering the labour force for the first tispent outside the INPS archive, i.e. not
working as a covered INPS worker, and not havieg sr subsidised unemployment
spells. Finally, we also include the fraction ohdi, since entering the labour force for
the first time, spent on sick or subsidised unemlent leave. All these variables are
expected to identify whether or not individualstwyoor careers are pushed into self-
employment.

In equation 1, we also include a common time effect), an individual-specific
time-invariant effect ;) and an idiosyncratic shocki(;). We control for individual-
specific effects by demeaning.

As is typical in these kinds of studies, we arebl@&o disentangle age, time and
cohort effects. While we estimate a flexible speatfon including both year and age
dummies, we do not attempt to interpret them attnily trends to either component.

® In addition, to account for short run macroecoreffects, i.e. the effect of the business cycle,
we experimented with including in the model theleysomponent of (log of) GDP per capita at regional
level. This variable shows a non-negligible vadatin the analysed period. However, it was fourat th
the magnitude of the effect of that variable on dhelysed outcomes was very small and we decided to
exclude it from our models.



As our final sample numbers approximately 9.3 wmlliobservations, we are
also able to estimate the age-specific responsieegbrobability of self-employment to
public pension wealth by interacting expected SSki age dummies.

5. Data

We use a sample of administrative data drawn frbendrchive of the main
Italian Social Security scheme (National InstitafeSocial Security|stituto Nazionale
di Previdenza Sociale, INPSY.

The INPS archive officially records the completangags and contribution
histories of all participants, i.e. employees ig firivate sector and some categories of
the self-employed (craftsmen, tradesmen and fa)meédsher categories of self-
employed workers, and, in particular, professiomatkers, have their own independent
pension funds and are not covered by INPS; hencdave no information on those
professional workers. The available sample is farime all individuals born on the first
and the ninth of each month of any year — so thattheoretical sample frequency is
24:365 — and reports employment spells until 2002e archive contains very rich
information about the earnings histories of the keos, recording spells of
unemployment and sickness, as well as labour incanged each year.

As is typical with administrative data, the demguainia information is, on the
other hand, less rich: The sample records the geddee and region of birth and region
of residence in 2012 for each worker. No informatiabout the family status or
education level of the worker is available.

We clean our sample in the following way. We shertrestricting our attention
to the period 1985-2005, as we are interestedudystig the effect of reforms to the
pension system that occurred during the ninéth also select male individuals born
between 1940 and 1980, as well as workers agecebat@s and 59We also disregard
individuals whose information on region of birthngssing, as well as individuals born
in a foreign region, for which different pensionesiapply.

® The file LoSai (Longitudinal Sample Inps) is aehlle on the Italian Ministry of Labour
website (http://www.cliclavoro.gov.it/Barometro-Behvoro/Pagine/Microdati-per-la-ricerca.aspx).

" However, to compute the expected pension and otieasures used in the analysis, we use all
information available including all years prior1685.

8 Self-employment choices of women belonging to #@malysed cohorts are likely to have
different dynamics to those of males. In particuamen experienced a great secular increase tutab
market participation and wages in the analysedogetincluding individuals younger than 25 may raise
issues of sample selection bias related to educatioices.

° We do not observe the foreign region of birth irestion.
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We transform the data into yearly spells by addipgfor each year, the number
of weeks worked and the income earned. If an idldiai contributed to both wage- and
self-employment schemes in the same year, we d#imenain scheme as the one in
which the majority of time was spent (measured geks of work). We keep year
observations in which the worker is active for eadt 12 weeks. Other cut-points
produce more or less similar results.

After these selections and transformations we aftewith a sample of 10.4
million person-year observations, pertaining to kess contributing to five main
schemes: employees, the self-employed, agricultuoakers, flexible workers and a
remaining group which includes minor schemes swugltlargymen or rail workers
(which we label “other”).

In table 1 we report the transition probabilities these workers. The table
highlights that employees and the self-employe@ttogy account for more than 90 per
cent of the workers covered by INPS. In generdl,categories of workers tend to
remain in their scheme, with 97.5 (95.8) per cdrgraoployees (self-employed) in one
period remaining in wage(self)-employment in thextne=lexible workers are an
exception, as they are typically (but not solelpugger workers who enter the job
market with a flexible contract. As this type oint@ct was only introduced in Italy in
1995, we do not include these workers in our amalys

Table 1 — Transition probabilities between categoaf workers — yearly data

Employee Self-employed Agriculture Flexible Othe otdl
Employee 97.51 1.46 0.13 0.69 0.21 100
Self-employed 2.9 95.84 0.06 1.17 0.03 10(Q
Agriculture 2.83 0.54 96.04 0.58 0.02 100
Flexible 12.43 8.42 0.61 77.94 0.59 100
Other 4.3 0.24 0.01 0.88 94.57 100
Total 69.26 21.82 3.05 2.53 3.34 100

Source: Authors’ calculations based on INPS data se

We then restrict our analysis to employees andeseffloyed workers, who are
the focus of this paper. The self-employment rdéfined as the ratio of self-employed
workers to the total, which, in our sample, is givey employees plus the self-
employed, is rather stable over time at around 24&r cent, as can be seen from
Figure 1.
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Figure 1 —Self-employment rate
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We then group observations according to year dhpand form four ten-year
year-of-birth groups, born between 1940 and 198tk fime evolution of the self-
employment rate for the resulting four generati¢mscohorts) is shown in Figure 2,
where, in the x-axis, we report the calendar yeahighlight the time effects. For
example, in 1985 the self-employment rate of altkecs born between 1940 and 1949
(named cohort 1945 in the graph) amounted to 29%thé same year, the self-
employment rate for individuals born between 1960 4959 (hence aged between 26
and 35 in 1985) amounted to 23%. Each line in thaply then shows the self-
employment rate of each generation as it ages.ydhager generation (born between
1970 and 1980) enters the graph in 1995 as wegdisted individuals younger than 25
from our sample.

Figure 2 shows that the self-employment rate f@hezohort slightly increases
with age until age 40 — for example, for the 19@Bayation, the self-employment rate
increases from 20 to 25% between ages 20 andetOn(ithe 1985-2005 period). For the
eldest cohort, born in 1945, the Figure revealsharease in the self-employment rate
after 1995, when the cohort is aged between 455&ndhis is a result of the fact that
many employees start retiring after reaching agewhie, typically, self-employed
workers retire at older ages.
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Figure 2 — Self-employment rate, by cohort
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As we follow the same individuals over time, we aiso able to study
transitions between employment and self-employmientable 2, we report the overall
transition probabilities for these two groups of rkeys. As the total number of
observations is about 9.3 million, despite thedi#on from employee to self-employed
only occurring with probability of 1.5 per cent, veee able to observe it more than
100,000 times. Self-employed workers, on the ottzerd, display a higher probability
of switching to the employee scheme, of approxitgage8 per cent (about 66,000
transitions).

Table 2 - Transition probabilities between emplsyaed the self-employed

Employee Self-employed Total
Employee 98.53 1.47 100
Self-employed 2.84 97.16 100
Total 75.13 24.87 100

Source: Authors’ calculations based on INPS data se

In Figures 3 and 4 below, we show the transitiovexr ®ime and by cohort. For
transitions from employment to self-employment, whoin Figure 3, we select
individuals who start their career as employees fatldw them until they switch to
self-employment (or until the end of the samplethéy do not switch). Figure 3
highlights that there are strong cohort effectghm transition rate from employment to
self-employment, with younger cohorts being mokely to switch. The age effects are
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also clearly negative, with younger individuals rgeimore likely to switch from
employment to self-employment. Common macro shac&salso evident in the figure,
such as the spike in the year 1997, a year in warchmportant reform introducing
more flexibility in the labour market was implemedt

Figure 3 — Transition rate from employment to sstfployment, by cohort
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Similarly, we study transitions from self-employméa employment, selecting
individuals who start their career as self-emplogad following them until they switch
to employment (or until the end of the sample étldo not switch). These transitions
are more likely than the previous ones, as alreadgd in Table 2. Cohort effects are
evident in Figure 4, with younger cohorts being enbkely to switch. Common time
trends can also be spotted: in particular, afted31the trend is quite flat for all the
cohorts considered.
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Figure 4 — Transition rate from self-employmenéetoployment, by cohort
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6. Results: estimating SSW

For each selected individual and in each period¢cavepute his expected Social
Security Wealth (SSW) in the two alternative hygsts of a continuous career, from
that point onwards, as an employee or as a selfegmeq worker, assuming the worker
would retire at the legal retirement age appliegach regime. SSW is defined as the
present value of benefits expected by the work@umpayroll tax which has to be paid
from timet+1 onwards. We obtain for each timel the relevant quantities in the two
alternative scenarios of working as an employem ftismet+1 to retirement age and of
working as a self-employed worker from tirel to (self-employed) retirement age,
taking the past career as given and fixed. In lsgtinarios, workers (potentially) have
mixed careers, as in the past (up to tipnthey may have had spells of employment as
well as self-employment.

To obtain the desired quantities, we proceed dsvisl We assume the income
stream is the same in both scenarios, of employ@remiself-employment. In this way,
variation in SSW depends on the public pensionsraled not on our hypotheses about
the future evolution of income. In addition, wewasg the income stream is given by its
actual realisation until time t+1, and it is praggtto be constant in real terms from that
point onwards, until the worker retires at the leage required by the legislation in
force at time t+1. While other hypotheses aboutftitere income stream are certainly
possible, we prefer not to introduce a more comapdd structure, which may be
difficult to interpret. In addition, it should beoted that we are interested in computing
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the difference in SSW when choosing self-employm@nemployment, and not its
level.

Computing the pension benefit and SSW in the cdsmiged careers is a
complex exercise and we simplify the calculatiomgs two-step procedure. Using the
income stream, constant across scenarios, we @arputing the expected pension
benefits and contributions paid over the rest efwlorking life assuming, alternatively,
that the individual has been an employee or aesalfloyed person for all his working
life, using the current (at time t+1) pension l&gisn. We then approximate the
pension benefits in the case of mixed careers dowpto the actual rules applying in
each case. For the scenario of a career as an yediom time t+1 onwards, we take a
weighted average of the pension benefits in theeseployment and the employment
continuous scenarios, using the number of yeaeaalm occupation as weights. For the
alternative scenario of a career in self-employnierh time t+1 onwards, the pension
benefit is the same as a continuous career iresgftoyment.

More in detail, for each individual and at eachnpon time, we compute two
estimates of the old-age pension benefits earntdteand of the career, one assuming a
full wage employee (WE) career, and the other assyra full self-employed (SE)
career. We compute the Present Value (PV) at tirdeof the discounted sum of the
pension benefits received since retirement agé dedith, and call iPV,.,.,(P"£-) and
PV,,,(PSE-) respectively® Similarly, we compute the PV of the contributiciasbe
paid from time t+1 until retirement in each empl@mh scenarioPV,,,(C"%) and
PV,.,(CSE).* What we need for our estimates are the expect®dsS®mputed on the
basis of the actual career until time t+1, and pf@ected career of (continuous) wage
or self-employment from time t+1 onwards.

According to Italian legislation, a worker couldissh from employment to self-
employment at no cost, as the amount of contribstipaid was higher in the former
case. Hence the expected SSW when continuouslyg beaif-employed or when
switching to self-employment is the same:

SSwelh = SSWtiE;_C = PViy1(P5F€) = PV, 14 (CF) (2)

Where SSWSE is SSW computed at time t+1 in the case of a micaater,
while SSW,3E-¢ is SSW in the case of a full SE career.

9 WE_c indicates a complete career as wage-emplojdié SE_c indicates a complete career
as self-employed. The discount factor used to caenfhe PV includes the survival probability andealr
discount rate equal to 1.5%.

™ For comparability with the self-employment case, émployees we consider the total amount
of contributions, paid by the worker and by the &yer, from time t+1 onwards.
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When computing the opposite case, that of a warkerage-employment from
time t+1 onwards, we need to consider that for wmkswitching from self-
employment to employment the transition was (andist costly. We approximate the
expected SSW in this case as the weighted averfatie &®V of the pension benefits
based on the continuous careers, using as weightsumber of periods spent in each
occupation, minus the PV of the contributions stilbe paid:

= PVp 41 (P55)= PVpy1 (CF) ()

N
NtoTwe

NWe
SSWHT = NroTwe PV (PYE-) +

Where N, is the number of years a worker spent contributtnthe employee
scheme throughout his working lifesdNs the number of years spent contributing to the
self-employed scheme, andrdywe IS the total number of years spent in the labour
market when retiring as a wage employee. The céeagth is individual-specific as we
observe the entrance into the labour market foh eadividual. Formula (3) applies
with the condition of accruing at least 15 yearscohtributions in each scheme. If a
worker accrues less than 15 years in a scheme,hwhas the minimum seniority
required to claim a retirement benefit in the yeawasidered in our study, he is not
entitled to obtain a benefit in that scheme andkission will only be constituted by the
benefit accrued in the other schéfme

For illustrative purposes, in Figures 5 and 6 wewslthe average SSW in the
continuous scenariosS§W,7£-° andSSW,35-°), i.e. assuming continuous careers either
as employed or as self-employed, by ten years+tifi-generations (from 1940 to 1980).
As occurred previously, the variable of interesplstted with the calendar year on the
x-axis, in order to highlight the macro shocks ioelh by the reforms. When all other
aspects are equal, SSW is lower for younger indaiglwhose distance from retirement
age is greater (as contributions have to be paid fonger period; in addition, there is a
discounting effect). Starting with SSW where anividbal remains an employee for his
whole life, shown in Figure 5, the effects of tH#2 and 1995 reforms can clearly be
seen for each cohort: younger cohorts start withweer SSW both because in any year
they are younger and because the payroll tax reteased quite steadily over time,
well before the nineties. Our results on the effe#cthe reforms are in line with those
found, for example, by Borella and Coda Moscarga@0g, 2011).

The SSW where an individual is always self-emplojedhown in Figure 6.
Self-employed workers before 1990 paid lower (alttoincreasing over time) payroll
tax rates and received, on average, lower benefitsiputed with a DC mechanism.
Their expected SSW is consequently lower than afh@mployees until the reform of
1990. That reform, increasing both the contribigiand benefits for the self-employed,
resulted in an increase in their SSW starting ftbmyears 1990-91. Subsequently, the

121n other words, we are assuming that it is nosjiis to reunite contributions and seniority, as
in reality this was (and still is) extremely expiees
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self-employed were also hit by the reforms in 1882 1995, which had the effect of
reducing their expected SSW, although to a lesgenethan employees.

Figure 5 — Average Social Security Wealth in theecaf a career in wage-employment
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Figure 6 — Average Social Security Wealth in theecaf a career in self-employment

SSW if self-employed
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Our main variable of interest is not SSW itself, bather, the difference in SSW
deriving from opting to be in self-employment or@oyment from time t+1 onwards,
given the career undertaken until that tif€;;%, (v,.1) — SSWY¥E (vi41) in terms of
equation (1). The evolution of this variable by edhand over time is shown in Figure
7. The Figure shows that this difference variesitlyeacross generations and over time.
For example, for workers born in 1945 the averaifierénce moves from around -
40,000 Euro in 1985 to almost 60,000 Euro in thary2000. The difference, on
average, was negative until 1990, i.e. until thst fieform that increased the SSW for
the self-employed, and positive thereafter, indngathat after the reforms of the 1990s
the self-employed have a higher SSW than employaesddition, after the year 2000,
the difference diminishes for all cohorts and thgation across cohorts also vanishes, a
result of the (slow) harmonisation process intredlby the reforms.

Figure 7 — Average difference in SSW in the cassetffemployment or employment,
by cohort
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7. Results: self-employment status

We estimate the effect of SSW on the probabilityanfindividual being self-
employed rather than wage-employed for individwai® were either self-employed or
wage employed between 1985 and 2005. In all oucifsgegtions we include the
difference between the expected SSW for the caseenthe worker decides to be self-
employed for the rest of his working life and thepected SSW for the case where he
chooses to be an employee from the current perindamls until retirement. As
discussed earlier, we estimate expected SSW usegutes in force at t+1 and income
for the same period, as well as expected SSW usihgules and income in period t.
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We use this second couple of variables (in the cdsgelf-employment and wage-
employment) to form an instrument to be used inmain specification and we also
estimate the reduced form using the instrumentctiyreas a regressor. The three
specifications are shown in table 3, columns 1.to 3

In the first column we find that the overall coeiéint for the difference in SSW
+1 (Yt+1) where an individual chooses self-employment \&rsvage-employment
amounts to 0.42, with a standard error of 0.00Acbestatistically different from zero at
any standard significance level. As our sample istsisf about 9.3 million person-year
observations, estimating very low standard errorer—in other words, estimating
coefficients with small confidence intervals — issurprising. What is important in this
context is the size of the effect, as we are, ingyule, able to estimate precisely effects
that are close to zero. As our SSW variables apressed in millions, our finding
implies that, other things being equal, a 10,00ébkEncrease in the difference in SSW
increases the probability of being in self-emploptiey about 0.42 percentage points.
The average increase in the difference in SSW Ibattween 1989 and 1990 and
between 1995 and 1996 was approximately 30,000 Eueach case. Assuming that
these differences are due entirely to the changeorial Security rules, our estimate
implies that the effect of these two reforms on fhrebability of being in self-
employment was of 1.26 percentage points. The 18f@2m had, on average, a lesser
effect on the difference in expected SSW, of al&i000 Euros, implying an increase
in the probability of being in self-employment dfcaut 0.84 percentage points.

As a measure of the overall performance in theualmsarket, we also include
the present value of income, computed assumingimeaie is a random walk, hence
its predicted value from time+1 to retirement is equal to real income at titndhe
income stream is assumed to be the same undewthscenarios of self-employment
and wage-employment. We find a small, negativecefbé this variable: a 10,000 Euro
increase in the PV of income reduces the probghilitbeing self-employed by 0.1
percentage points. In addition, we find that labowarket experience, measured in
years, increases the probability of being self-eiygdl by about 0.7 percentage points
for every additional year. Individuals who have mbé&ethe labour market for longer are
more likely to have switched to self-employment,a®ady found, for example, by
Evans and Leighton (1989).

We also find that the fraction of time spent outlod labour force increases the
probability of being self-employed, indicating thatdividuals with poor career
prospects may be pushed into self-employment. Gselye the fraction of time spent
in sick or subsidised unemployment leave — two fHEnéypically (but not solely)
received by wage-employed workers — reduces thieghibty of being self-employed,
indicating that workers who are protected are ligsty to be self-employed.
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In column 2 we estimate the same specification \@thFE-2SLS estimator,
using as instrument the difference in expected $%$We case of self-employment and
wage-employment computed on an expected incomanstbased on past income up to
time t. The coefficient estimated from the firsige is reported in the bottom part of the
table and amounts to 0.72, indicating that ourrimsent indeed helps to explain the
difference in SSW. This estimate confirms the rssshown in column 1, with the
absolute values of the coefficients on the diffeeem expected SSW higher than the
one found in the first column, as a 10,000 Euraease in the difference raises the
probability of being self-employed by about 0.7qagtage points.

Finally, in the third column we report the redudedm estimates, with the
expected SSW in the case of self-employment andeveagployment computed on an
expected income stream based upon past income timéot included as regressors.
The results indicate that with a 10,000 Euro inseem the difference, this raises the
probability of being self-employed by 0.5 percertagints.

Table 3 — The effect of the difference in SSW amgbklf-employment rate

FE FE-2SLS FE-RF
b/se b/se b/se
SSWEE, (Ves1) — SSWHYE (y41) 0.4181*** 0.6953***
(0.0036) (0.0026)
SSWSE, (v) — SSWE (v) 05119+
(0.0041)
PV(Y), -0.09971 *** -0.11172%* -0.0969***
(0.0009) (0.0004) (0.0009)
Experience 0.0068*** 0.0052*** 0.0067***
(0.0004) (0.0001) (0.0004)
Out of work 0.0077* 0.0166*** 0.0190***
(0.0038) (0.0014) (0.0038)
Sick or unemployed -0.1549%** -0.1524*** -0.1557***
(0.0028) (0.0016) (0.0028)
Constant 0.2268*** 0.2545%** 0.2241***
(0.0027) (0.0009) (0.0027)
First stage:
SSWik, () — SSWitE (o) 0.7192%
(0.0003)
Number of observations 9,288,651 9,288,651 9,288,65
R-squared within 0.025 0.022 0.026
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Notes: the dependent variable is equal to O ircése of employment and to 1 in the case of self-
employment. FE: fixed-effects estimate. FE-2SL&edieffects two-stage least-squares estimate. FE-RF
fixed effects reduced form estimate. Clustereddstesh errors in parentheses. All specificationsudel
time and age dummies. The SSW variables and thefRivcome are all expressed in millions at 2013
prices. Significance levels: * p < 0.1, ** p <0.05* p < 0.01.

Finally, we relax the assumption that the effecttlé difference in SSW is
constant over age and estimate a fully flexible ehadhere the difference in SSW is
interacted with age dummies. Thanks to the veryelamample size at our disposal, the
parameters are very precisely estimated (the seatdtavailable upon request). Figure 7
reports the resulting average marginal effectslaing 95 per cent confidence
intervals) by age for the difference in SSWy:), estimated using the reduced form
specification to avoid endogeneity issties

The effect of the difference in SSW on the probgbif being self-employed
decreases with age up to age 45, and increases agalider ages. As the difference in
SSW is measured in millions, the findings showrigare 4 indicate, for instance, that
a 10,000 Euro increase in the difference in SSWerdehes an increase in the
probability of being self-employed of about 1 petage point at age 27 and of 0.4
percentage points at age 45.

3 In addition, with respect to the 2SLS-FE estimatee keep the computing time at a
reasonable level.
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Figure 7 — Average marginal effect of the differeno SSW, by age, on the self-
employment rate.
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8. Results: transitions to self-employment

In table 4 we show the estimates of the probabitityswitching to self-
employment. To obtain these estimates, we selegievganployed individuals and
include them in the sample until they switch tof-eehployment. If they do switch,
subsequent observations are disregarded from thglea

Also in this case we estimate three specificatioogr basic fixed-effect
specification, an FE-2SLS specification to accoimntendogeneity in expected SSW,
and the reduced form.

The results, consistent with our previous estimatehe self-employment rate,
indicate that an increase in the difference in etgue SSW increases the probability of
switching to self-employment from wage-employmehhe estimate of this effect is
equal to about 0.15 percentage points every 1(@d@ional Euros in the difference in
SSW for specification 1, again to about 0.15 pemmg® points in the FE-2SLS
estimates, and finally to 0.1 percentage pointhéreduced form reported in column 3.
As the probability of switching is very low (as stin section 5) and equal to 1.3% on
average, the effect of the difference in expect®8W3s quite sizeable even in the latter
estimate. The average increase in the differenc®SW both between 1989 and 1990
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and between 1995 and 1996 was of about 30,000 Edmte between 1992 and 1993
the average increase was of about 20,000. Our FH 8stimate implies that the effect
of the 1990 and 1995 reforms on the probabilitgwitching to self-employment were
of 0.45 percentage points after the 1990 and 1996rms and of almost 0.30
percentage points after the 1992 reform.

The present value of the income stream has a wegeaftiect on the probability
of switching; indicating a 100,000 Euro increasehiis variable reduces the probability
of entering self-employment by 0.6 percentage gointa result that provides some
evidence in favour of the ‘push’ hypothesis.

Experience in this case measures the number of gpant in the labour market
as wage-employed and it has a negative effect enptbbability of switching: ten
additional years spent in the labour market asrapl@yee reduce the probability of
switching by 1 per cent. The fraction of time spent of the INPS archive has a
positive impact on the probability of switching, ¥ehthe fraction of time spent in sick
or subsidised unemployment has a negative effeasistently with what we found for
the self-employment rate in the previous section.
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Table 4 — The effect of the difference in SSW amttlansition rate from WE to SE

FE 2SLS-FE RF-FE
b/se b/se b/se
SSWSE, (Yes1) — SSWWE (yi41) | 0.1465%+ 0.1460%*
(0.0020) (0.0021)
SSWik, () — SSWEE (ve) 0.0961**
(0.0020)
PV(Y), -0.0600*** -0.0600*** -0.0563***
(0.0006) (0.0003) (0.0006)
Experience -0.0107*** -0.0107*** -0.0102***
(0.0002) (0.0001) (0.0002)
Out of work 0.0251*** 0.0252%* 0.0349%***
(0.0016) (0.0009) (0.0016)
Sick or unemployed -0.0217*** -0.0217*** -0.02471***
(0.0009) (0.0009) (0.0009)
Constant 0.0640*** 0.0640*** 0.0544#**
(0.0014) (0.0007) (0.0014)
First stage:
SSWihy () — SSWE () 0.6582**
(0.0004)
Number of observations 6,617,088 6,617,088 6617088
R-squared 0.036 0.036 0.034

Notes: the dependent variable is equal to O irctfs® of employment and to 1 in the case of self-
employment. FE: fixed-effects estimate. FE-2SLgedieffects two-stage least-squares estimate. FE-RF
fixed effects reduced form estimate. Clustereddsiesh errors in parentheses. All specificationsuidel
time and age dummies. The SSW variables and thefRivcome are all expressed in millions at 2013

prices. Significance levels: * p < 0.1, ** p <0.05* p < 0.01.

In Figure 8 we show how the effect of the differene SSW varies with age.
The effect is not constant over the age rangethsithigher at younger ages, reaching a
minimum at 40, and then increasing again thereaftéier that age, the difference in
expected SSW is found to play an increasingly irtgodrrole. After age 55 the sample
size reduces, as some employees retire from tloeilabarket, and the standard errors

are higher.
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Figure 8 — Average marginal effect of the differenn SSW, by age, on transitions
from employment to self-employment.
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9. Results: transitions to employment

As we have a large sample, we are also able toigeogvidence on the
probability of self-employment workers switching wage-employment. To this end,
we use the same variables and specifications usttkiprevious sections but this time
we define the dependent variable to be equal thvénwva worker is self-employed, and
equal to 1 when he switches to wage-employmentalleing the analysis of the
previous section, we disregard all observationfofohg the (possible) switch. The
results reported in Table 5 show that the effectth& difference in SSW on the
probability of switching is quite sizeable: the ults from the 2SLS-FE specification
reported in the second column imply that a 10,00@0Encrease in the difference in
SSW reduces the probability of switching to wageayment by 0.2 percentage
points, while the results from the reduced forncalumn 3 imply a reduction in the
same probability by 0.14 percentage points. Thecefbf the reforms, implied by our
2SLS-FE estimates and computed as in the prevexigss, leads to a reduction in the
transition rate of about 0.6 percentage points dfte 1990 and 1995 reforms, and of
about 0.4 percentage points after the 1992 refevhele the overall transition rate is
2.8%).
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Also in this case, the present value of income &asegative coefficient,
indicating that, conditional upon being a self-eayeld worker, having a higher income
reduces the probability of switching. In other warduccessful workers tend not to
change job. Experience, measured as years spanselsemployed worker, also has a
negative effect, while experiencing a high fractmintime out of work increases the
probability of switching. Self-employed workers wpaid contributions while off sick
are much more likely to switch to employment.

Table 5 — The effect of the difference in SSW amttlansition rate from SE to WE

FE 2SLS-FE RF-FE
b/se b/se b/se
SSWSE, (Yes1) — SSWWE (yi41) | -0.0935%+ -0.1984**
(0.0037) (0.0050)
SSWik () — SSWitE (o) -0.1353%*
(0.0041)
PV(Y), -0.0389*** -0.0333*** -0.0387***
(0.0009) (0.0006) (0.0009)
Experience -0.0334*** -0.0335%** -0.0334***
(0.0006) (0.0002) (0.0006)
Out of work 0.0874** 0.0916*** 0.0849***
(0.0046) (0.0025) (0.0046)
Sick or unemployed 0.2639*** 0.2593*** 0.2637***
(0.0170) (0.0092) (0.0170)
Constant 0.0777** 0.0794*** 0.0797***
(0.0034) (0.0015) (0.0034)
First stage:
SSWiE, (ve) — SSWE () 0.6820*
(0.0007)
Number of observations 1,782,640 1,782,640 1,782,64
R-squared 0.071 0.070 0.071

Notes: the dependent variable is equal to 1 irctfs® of employment and to 0 in the case of self-
employment. FE: fixed-effects estimate. FE-2SLgedieffects two-stage least-squares estimate. FE-RF
fixed effects reduced form estimate. Clustereddsiesh errors in parentheses. All specificationsuidel
time and age dummies. The SSW variables and thefRivcome are all expressed in millions at 2013
prices. Significance levels: * p < 0.1, ** p <0.0%* p < 0.01.
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Looking at the effect over age ranges, we findfieint dynamic, with workers
switching from self-employment to employment mostgponsive to the difference in
expected SSW at younger ages. While the effectrasmes after age 35, it is still
guantitatively very important until age 58. For ewde, at age 35 a 10,000 Euro
increase in the difference in SSW reduces the pibtyaof switching by about 0.2
percentage points, while the same amount at ageed@éces the probability by 0.1
percentage points.

Figure 9 — Average marginal effect of the differenn SSW, by age, on transitions
from self-employment to employment.
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Source: Authors’ calculations.

10. Conclusions

In this work we study the effect of Social SecuMiealth in explaining the
individual probability of being in self-employmerather than in employment as well as
the probability of switching from self-employmeit émployment and vice versa. We
base our analysis on a large panel of adminisgatata drawn from the archive of the
main Italian Social Security scheme (National buséi of Social Security]stituto
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Nazionale di Previdenza Sociale, INPS). We use the large exogenous variation in
individual Social Security Wealth occurring as aule of the reform process undertaken
in Italy during the 1990s to identify its effect tme probability of being self-employed.
We concentrate our analysis on the two main categmf self-employed workers —
craftsmen and shopkeepers — which share the sawial S@curity rules and can be
treated as one single category.

Our empirical strategy is as follows: we compute #&xpected Social Security
Wealth for each individual and at each point inetim the two alternative scenarios of
self- and wage-employment, and estimate the effette difference in expected SSW
on the self-employment rate and on the switchingpabilities. We estimate a linear
probability model estimated also controlling fohet observable determinants and
unobserved heterogeneity. Overall, we find thatdifference in expected SSW in the
two scenarios has an important role in explainirgdbserved patterns.

In particular, when looking at the self-employmeate, we find that, other
things being equal, a 10,000 Euro increase in iifierence in expected SSW in the two
scenarios increases the probability of being ifre®ployment by between 0.4 and 0.7
percentage points, depending on the specificalibe. effect of the difference in SSW
on the probability of being a self-employed workgrnot independent of age: our
estimates show that its effect is highest for youndividuals, decreasing for middle-
aged workers, and increasing again after age 50.

We also estimate the probability of switching tolf-eenployment from
employment and vice versa. The results indicaté dhaincrease in the difference in
expected SSW in the scenarios of self-employmeut employment increases the
probability of switching to self-employment from plnyment, while it reduces the
probability of switching to employment from self-playment.

With regard to transitions from employment to satiployment, we find that
the effect of the difference in expected SSW ideqgizeable, given that the average
probability of switching is very low and equal ta3%. The average increase in the
difference in SSW after the 1990 and 1995 reforras about 30,000 Euro while, after
the 1992 reform, the difference in SSW increasedlnut 20,000 Euro. Assuming that
these differences are entirely due to the chandeomial Security rules, our estimates
imply that the effect of these on the probabilifyswitching to self-employment was of
almost 0.45 percentage points after the 1990 ar@b Ir@forms, and almost 0.3
percentage points after the 1992 reform.

Transitions from self-employment to employment m@ e likely to occur, with
an average transition rate equal to 2.8%. The tefiédhe reforms, implied by our
2SLS-FE estimates, is a reduction in the transitade of about 0.6 percentage points
after the 1990 and 1995 reforms, and about 0.4ep&ge points after the 1992 reform.

29



Bibliography

Attanasio, Orazio P., and Agar Brugiavini, 2003.ci@b Security and
Households' Saving. The Quarterly Journal of Ecansrhl8 (3), 1075-1119.

Attanasio, Orazio P., and Susann Rohwedder, 20@3sién Wealth and
Household Saving: Evidence from Pension ReformthiénUnited Kingdom. American
Economic Review, 93(5): 1499-1521.

Belloni, Michele and Rob Alessie, 2009. The impoce of financial incentives
on retirement choices: New evidence for Italy. LabBconomics 16(5), 578-588

Blanchflower, David G., 2000. Self-employment in CIE countries. Labour
Economics 7 (5), 471- 506.

Blanchflower, David G., Oswald, Andrew J., 1990lf-@employment and the
enterprise culture. In: Jowell, R.,Witherspoon, Brpok, L. eds., British Social
Attitudes: The 1990 Report. Gower.

Blanchflower, David G., and Oswald, Andrew J., 199%8hat makes and
entrepreneur? Journal of Labour Economics, 16@)64Q.

Blau, David M., 1987. A time-series analysis offgghployment in the United
States. The Journal of Political Economy 95 (3p-4467.

Borella, Margherita and Flavia Coda Moscarola, 20TGe 2011 Pension
Reform in ltaly and its Effects on Current and FatRetirees. CeRP Working paper,
151/15.

Borella, Margherita and Flavia Coda Moscarola, 2@istributive Properties of
Pension Systems: A Simulation of the Italian Traosi from Defined Benefit to
Notional Defined Contribution, Giornale degli Ecomsti e Annali di Economia, 65(1),
95-125.

Borella, Margherita and Flavia Coda Moscarola, 20Microsimulation of
Pension Reforms: Behavioural versus Nonbehaviodmlrnal of Pension Economics
and Finance, 9(4), 583-607.

Bruce, Donald, 2000. Effects of the United Statesgystem on transitions into
self-employment. Labour Economics 7 (5), 545— 574.

Bruce, Donald, 2002. Taxes and entrepreneurial rande: Evidence from the
self-employed. National Tax Journal, 55(1), 5-24.

Brugiavini, Agar and Franco Peracchi, 2004. Microei@ling of retirement
behavior in Italy. In: Gruber, J., Wise, D. (EdsSpcial Security Programs and

30



Retirement Around the World: Micro-Estimation. Thiniversity of Chicago Press,
Chicago, pp. 345-398. NBER, chap. 6.

Cagetti, Marco, and Mariacristina De Nardi, 2006trEpreneurship, Frictions,
and Wealth. Journal of Political Economy, 114(350.

Crompton, Susan, 1993. The Renaissance of Self-dymant, Perspectives on
Income and Employment. Statistics Canada. pp. 22582 75-001E.

Evans, David S., and Boyan Jovanovic, 1989. An nksteéd Model of
Entrepreneurial Choice under Liquidity Constraiht3ournal of Political Economy
97(4), 808-27.

Evans, David S., and Linda S. Leighton, 1989. Sdfngpirical Aspects of
Entrepreneurship. American Economic Review 79(39-55.

Hansson, Asa, 2012. Tax policy and entrepreneurgmpirical evidence from
Sweden. Small Bus Econ 38(4), 495-513

Li Yue, Mauro Mastrogiacomo, Stefan Hochguertelnsi8loemenx, 2015. The
Role of Wealth in the Start-up Decision of New Satiployed: Evidence from A
Pension Policy Reform. Nestpar DP 08/2015-026.

Mastrogiacomo, Mauro and Michele Belloni, 2015. @ang self-employed at
ages 50+: true entrepreneurship or exclusion freagé-)employment? In: A. Borsch
Supan, H. Litwin, M. Myck, T. Kneip, G. WebeAgeing in Europe - Supporting
Policies for an Inclusive Society. First results from the "5 Wave of the Survey of
Health, Ageing and Retirement in Europe, ChapteB22lin, De Gruyter, pp. 245-255,
2015.

OECD 2015. Entrepreneurship at a Glance 2015, Augus

Quinn, Joseph F., 1980. Labor force participaticattgygns of older self-
employed workers. Social Security Bulletin 43, 18-2

Schuetze, Herb J., 2000. Taxes, economic conditmigsrecent trends in self-
employment: a Canada-U.S. comparison. Labour Ecasom(5), 507— 544.

Stabile, Marco, 2004. Payroll taxes and the decidio be self-employed.
International Tax and Public Finance, 11(1), 31-53.

Torrini R., 2005. Cross-country differences in safiployment rates: the role of
institutions. Labour Economics 12 (5), 661-683.

Zissimopoulos J.M. and L.A. Karoly, 2007. Trangisoto self-employment at
older ages: The role of wealth, health, health rasce and other factors. Labour
Economics, 14 (2), 269-295.

31



32



APPENDIX

As we perform our analysis using administrativeadeam the INPS archive, we
are interested to know if the fraction of Italialonkers covered by INPS is stable over
time. In the graph below, we show the percentagevarkers covered by the INPS
archive over the total number of workers (sourceroBtat) from 1983 to 2012. This
demonstrates that the proportion of workers who falow over time is roughly
constant, at around 55% of the total workers.

Figure Al — Fraction of workers covered by INPS
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Note: In this graph we show the ratio (expressea @grcentage) of workers covered by the
INPS archive and the total number of workers (atfet)) as recorded by Eurostat.

The Evolution of the Italian pension system

While the Pension Fund for Private Employees dbtek to the beginning of
the 19" century, it was respectively in 1959 and in 196#& traftsmen and shopkeepers
began to be covered by Social Security: self-emgadoyorkers then became eligible to
receive retirement benefits. As a transitory measworkers were able to apply for
pensions with only 1 year of contributions. The nodlycontributions for the self-
employed were especially low, set at 12% of a mimmfigurative income until 1973,
when they were slightly raised. In 1982, an add#dio4% computed on actual taxable
income was added. The accrued pension benefit, amtipvith a defined contribution
approach, was consequently very low and in mostscdswas subsidised to reach the
guaranteed minimum pension. In the same yearsateremployees contributed with a
total payroll tax rate of about 20-25 per cent, chhihen increased over time as
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imbalances of the public pension system becamerapifa Their pension benefit was
computed with a defined benefit formula and theyl@dpin general, retire earlier than
self-employed workers.

An important reform in 1990 profoundly modified thales, only for self-
employed workers, increasing the contributions paid the system and transforming
benefits, introducing a defined benefit pensionmiola similar to that applied to
employees.

Hence, immediately after the 1990 reform, the pensisystem was
characterised, for all workers, by a defined bernmefnsion formula, based upon the last
few years of earnings or income, without any adal@orrection for age at retirement.

In the main scheme, thBension Fund for Private Employees (FPLD), the
pension was based upon pensionable earnings — ¢tethas the average of the last five
years’ earnings - multiplied by the number of warkiyears and by the annual accrual
rate:

5
Pos =N*y* > w, ., /5 (A1)
i=1

where a is the individual’'s age in his final working yeav,is his gross annual
earnings indexed for inflation,is the annual accrual rate (approximately equal per
cent) andN is the number of years the individual has beeivadh the labour market.
For self-employed workers a similar formula appliedith the average income
computed over the last ten years of activity.

An important difference between the self-employedd aemployees was
constituted in the old-age requirement, being 65tlie former and 60 for the latter

group.

The reform that took place in 1992, whilst presegvihe defined benefit system,
modified the pension benefit formula for both enygles and self-employed workers.
For younger workers, pensionable earnings (or irgjonere planned to be based on the
worker’s entire earnings history and re-valuedhet hominal GDP growth rate. For
older workers, a transition phase gradually inarepthe period over which pensionable
earnings were to be computed was started. Most riiauity, the pension indexation
mechanism was downgraded from wages to priceslifaategories of workers, with
immediate effect, causing a sudden reduction in S8wWall workers (as well as
pensioners). Such an indexation mechanism has dhe@n maintained by all

14 with “total payroll tax rate” we refer to the pajyrtax rate paid both by the worker —
approximately one-third of the total - and by tinepdoyer.
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subsequent reforms. In addition, eligibility requirents for employees were gradually
tightened.

Another reform, approved in 1995, rescheduled a (@wd lengthy) transition
towards an NDC formula. When the new system is gquhai®, benefits will be
commensurate to the amount of payroll taxes paigit@lised at an interest rate equal to
the growth rate of the GDP and annuitized accortbrige expectancy at retirement.

The reforms of 1992 and 1995 thus opened a leng#nsition period which
will end in 2030. Until then, in fact, the rulesrf@accessing retirement and for
calculating the pension benefit will evolve diffetly for different generations of
workers. In particular, three groups can be distisiged:

1 - workers who accumulated at least 18 years wvicgeat the end of 1995: the
pension for these workers is calculated with the DEs as modified by the 1992
reform. The age requirements for retirement hage bken raised. Hence a Modified
Defined Benefit (MDB) applies to these workérs;

2 - workers who started contributing to the penssystem before 1995 but
accumulated less than 18 years of contributiotiseaend of 1995: for these workers the
pension is calculated with a pro rata (PR) sysfé€ne first part of the pension covers
the seniority accrued up to the end of 1995 arwhisulated with the DB formula. The
second part of the pension instead refers to sgniaccrued after 1995 and is
calculated with the NDC formula.

3 - workers who entered the labour market sinceuaignl, 1996: the NDC
system fully applies to these workers.

The above classification applies to both the seipleyed and employees,
although there are still differences in the compotaof pensionable earnings, in the
payroll tax rates and in legal retirement ages.

It is useful to describe the above mentioned pendiormulae for the
computation of the benefits, as the results ofanalysis are largely based upon them.
In the MDB system, the benefit depends upon peabienincome, i.e. average income
earned at the end of the career. As a consequdnttee dl992 reform, the benefit
consists of two parts, in which pensionable incasneomputed taking the average over
a longer period for seniority accrued after 199@adA from this complication, the MDB
check is a traditional defined benefit pension coteg as:

Pypp = a * (c; Wy + c,W5) (A2)

15 A further reform in 2011 modified the rules foristgroup of workers, adding a pro-rata
component to their pension benefit starting fron120As our analysis stops before 2011, we do not
discuss this reform in detail. See Borella and Qddacarola (2015) for an analysis of the 2011 mafor
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Where W and W is pensionable income, i.e. average income owefast five
(W,) or ten (W) years of the working career (ten to fifteen foe self-employed), re-
valued in line with inflation (W) or nominal GDP growth (), andc; andc, are the
years of contribution accrued before and after 183pectively. The annual accrual
rate o is equal to 2 per cent up to a certain threshgtddually reduced for higher
pensionable incomes.

The NDC pension, for all categories of workerg;asputed as:

Puc = (Z C *(t+g)” j% (A3)

where G is the contribution paid by the worker at age is the five years
moving average of the nominal GDP growth rates an age-specific annuity ratg, is

the age at which the worker entered the labour etaakda is the individual's age in
his final working year. In other words, the pensi@nefit in the NDC system is equal
to the notional capital, i.e. the sum of all cdmiitions paid, re-valued to a rate equal to
the five years moving average of the nominal GD&wn rate, multiplied by an age-
specific coefficientd. The annuity rate® are set by law as the inverse of the present
value at retirement of a one unit annuity beneid ¢hey are updated according to life
expectancy. The NDC pension formula fully applieSNDC workers, who entered the
labour force after 1/1/1996. During the transitioa, for workers already active in the
labour force in 1995, the pension benefit will lmenputed with gro rata mechanism,
as a weighted average of the MDB and NDC chech thié weights given by years of
seniority accrued before and after 1/1/1996.

Due to the length of the transition, numerous lagigee measures have gradually
raised the requirements for access to retiremaritwithout changing the method of
calculating the pension.

Payroll tax rates have also been raised by thewsnieforms, reaching 32.7 per
cent for employees and 17.2 per cent for the seffleyed in the year 2005, the last
year considered in our analysis.

Hypothesesin the computation of the Present Values and expected SSW

To compute future pension entitlements and expeSt®d/ we use the official ISTAT
mortality tables from 1985 to 2005. As for the nusmonomic variables, we set the
interest rate, inflation rate and GDP real growdaterat their historical levels up to the
year 2013. For the future they are set at 2 pet, defi per cent and 1.5 per cent,
respectively. The real discount rate is also s&t@per cent.
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Summary statisticsfor regression variables

Table A1 — summary statistics for variables inchlidethe regressions, pooled data

Mean Standard Deviation
self 0.258 0.438
SSWEE, (Ves1) — SSWLE (en) 0.026 0.053
SSWiky () — SSWE () 0.026 0.048
PV(Y), 0.827 0.401
Experience 19.015 9.615
Out of work 0.182 0.188
Sick or unemployed 0.073 0.117
Age 38.810 8.701

Note: the number of observations is 9,288,651. &tee summary statistics referring to the estimates
shown in Table 3 in the main text. All monetaryues are expressed in millions of Euro at 2013 price
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