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Abstract

The goal of this paper is to evaluate the effects of a public policy implemented through the Spanish
Social Security system: the Cessation of Activity Benefit (CAB) for self-employed workers. Making
use of the Continuous Sample of Working Lives (MCVL) and by means of a Propensity Score Match-
ing (PSM) methodology, our results show that, when we do not take into account heterogeneity in the
treatment, self-employed workers receiving CAB experience non-employment spells between 33 and
38 logarithmic points longer than their not entitled counterparts. We also detect that this difference is
not constant but depends on the likelihood of being treated. We believe that the two traditional prob-
lems that affect the insurance markets, consequence of the asymmetric information, adverse selection
and moral hazard, are behind these results.
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1. Introduction

The main goal of this paper is to evaluate the effects of a public policy implemented
through the Spanish Social Security system: the specific system of protection due to cessa-
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tion of activity of self-employed workers or Cessation of Activity Benefit (CAB). In this
research we focus on the effects on duration concerning spells of non-employment of Span-
ish self-employed workers who receive CAB. More precisely, we search for evidence show-
ing opportunistic behavior among the beneficiaries of this benefit. Put differently, we inves-
tigate whether self-employed workers entitled to receive CAB prolong their non-employment
spells as a consequence of adverse selection and moral hazard.

The evaluation of public policies is a question increasingly important within the Euro-
pean Union agenda, and Spain is not the exception. We strongly believe that all public poli-
cies should be evaluated so as to allow economic authorities make informed decisions. Be-
yond this general motivation of our research work, there exist other important reasons to
investigate the CAB effects on potential beneficiaries. Perhaps the most important one would
be its impact on public finances. The Social Security budget is nowadays a hot political issue
in Spain and other European countries. Public administration finances are currently under
public scrutiny due to the question of their sustainability. Thus, the conclusions achieved in
this article could help remove inefficiencies in the assessed policy, which in turn would con-
tribute to improve management of the Social Security budget. A second reason to analyze
this social program with rigorous econometric procedures is the fact that we are able to
identify not only whether the effect is significant from a statistical point of view, but to give
precise figures about its size, the socioeconomic groups in which the effect is stronger and
so on and so forth. At the same time, we deem that Spain is a suitable case of study. This is
so because the Spanish system contains simultaneously self-employed workers entitled to
receive the CAB together with self-employed workers without that entitlement. This feature
allows us to make use of impact evaluation techniques with a group of treatment and a group
of control.

The main value added of this research has to do with its originality. As far as we know,
this is the first impact evaluation of the CAB program for Spain. What is more, to the best
of our knowledge, this is the first impact evaluation of a similar program in Europe. Although
there is some literature analyzing different aspects of self-employment and its consequences
for the Spanish labor market, both from a microeconomic perspective (e.g. Cueto and Mato,
2006; Muiioz-Bullén and Cueto, 2011; Cueto et al., 2017) and from a macroeconomic stand-
point (e.g. Congregado et al., 2010; Carmona et al., 2012; Congregado et al., 2012; Cueto et
al. 2015), none of these papers has addressed the topic studied here. From a wider geo-
graphical viewpoint, there have been some authors who recently have examined, by means
of quasi-experimental designs, public policies promoting self-employment as a way out of
unemployment (e.g. Baumgartner and Caliendo, 2008; Caliendo, 2009; Rodriguez-Planas
and Benus, 2010; Caliendo and Kiinn, 2011, 2014; Behrenz et al., 2016; Caliendo et al.,
2016). However, this strand of research, although sharing the same group analyzed here
(self-employed workers), has a very different goal. Thus, a second value added to be high-
lighted is our contribution to the study of behavioral effects of social programs. In this way,
our interest here coincides much more with that of the literature examining the effects of the
UB on the duration of unemployment spells in the case of salaried workers (Carling et al.,
2001; Rged and Zhang, 2003; Van Ours and Vodopivec, 2006; Lalive et al., 2006; Card et
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al., 2007; Lalive, 2008; Uusitalo and Verho, 2010; Schmieder et al., 2012; Rebollo-Sanz and
Garcia-Pérez, 2015; Rebollo-Sanz and Rodriguez-Planas, 2018). However, the social group
analyzed in this work (i.e., self-employed workers) has been much less studied than salaried
workers, particularly when opportunistic decisions derived from social insurance incentives
are concerned.

Regarding the methodology, we apply impact evaluation techniques in order to obtain
the results and the economic policy recommendations. The one used here is Propensity Score
Matching (PSM). The PSM modelling strategy is a novelty with respect to the previous lit-
erature studying self-employed workers behavior in Spain. This procedure allows us to es-
tablish a “correct comparison” between treated individuals by the policy and their non-
treated counterparts. By “correct comparison” we mean that we eliminate the selection bias
conditioned to the observable variables included within our database. Thus, by means of this
quasi-experimental econometric technique we would be getting closer to the idea of a ran-
dom experiment, which is considered the best option to evaluate a policy, but in few occa-
sions can be carried out. It is also worth mentioning that we not only estimate the average
impact of public intervention, but also the heterogeneous effects as a consequence of the
different likelihood of being treated. This approach, originally proposed by Lechner (2002),
provides us with some relevant insights.

As for the database, we use the Continuous Sample of Working Lives (“Muestra Con-
tinua de Vidas Laborales”, MCVL), a microeconomic dataset based on administrative re-
cords. This database let us analyze the labor trajectories of self-employed workers after a
cessation of activity event. The period from the cessation of activity to a new appearance in
the MCVL records as a self-employed worker, as a salary worker or as an individual receiv-
ing a retirement pension is considered non-employment time. It is worth mentioning that the
concepts “unemployment” and “non-employment” will be used as synonyms throughout the
paper, despite the fact that the former has an active job-search connotation and the latter does
not. The MCVL records do not help us to know if such active job-search is going on, but it
is possible to identify jobless spells for the analyzed individuals. This is why we employ both
concepts as synonyms to label those individuals without a job (regardless their job-search
activity).

Our results point to the existence of opportunistic behavior among the targeted group:
on average, self-employed workers under the CAB coverage remain non-employed between
33% and 38% more time than those without this insurance scheme. In addition, policy mak-
ers could use our estimates so as to target those socioeconomic groups more prone to de-
velop an opportunistic behavior and, consequently, to scrutinize them more intensively.

The rest of the work is organized as follows. Section 2 presents the main theoretical
arguments justifying the opportunistic behavior by self-employed workers. Section 3 depicts
the institutional framework in which this public policy is implemented. Section 4 reviews the
related literature. The database we use is discussed in section 5. In section 6, the methodol-
ogy employed is explained. Section 7 is devoted to a preliminary descriptive analysis. The
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main results obtained are shown in section 8. We briefly discuss some economic policy im-
plications in section 9. Section 10 summarizes and concludes.

2. Theoretical considerations

The CAB program, which will be explained in detail later, is essentially a public insur-
ance system. Its main objective is to provide self-employed workers with an income in the
event that the cessation of activity occurs. At first glance, this program may be compared
with unemployment benefits (UB) that wage earners receive when they experience an unem-
ployment episode in their labor history. And it is true that this public insurance shares some
common features with unemployment benefits. Nonetheless, the CAB has its own distinct
characteristics. To better understand this, we briefly review the two well-established prob-
lems affecting insurance markets, consequence of the information asymmetry between the
insured and the insurer: adverse selection and moral hazard.

In this context, the first one, adverse selection, would entail that “low-quality” self-
employed workers would have greater economic incentives to take out an insurance policy
than “high-quality” self-employed workers. Evidently, by “low-quality” we mean those
self-employed workers with a higher likelihood of failure in their business ventures. As
mentioned, the CAB is a public insurance, however it should also be pointed out that self-
employed workers could choose to enter the insurance scheme by paying the correspond-
ing insurance fees or opt out of it. This feature implies an important difference when it is
compared to the UB for wage earners, since the Social Security compels both the firm and
worker to pay a premium for it in the form of payroll taxes. Therefore, there is neither
willfulness nor discretional ability in this second case. The result of this institutional char-
acteristic of the CAB is that the problems linked to adverse selection might be potentially
serious, whereas they should be theoretically negligible within a compulsory insurance
scheme like the UB.

Moral hazard is the second issue. Here, we refer to this concept as the change in self-
employed worker’s behavior due to the fact of being insured. Indeed, the self-employed
worker might carry out opportunistic behavior attempting to take advantage of the public
insurance scheme. We deem that three different types of moral hazard could be operating
associated with the CAB: (1) “ex ante incidence moral hazard”, this entails some self-em-
ployed workers covered by the insurance making risky decisions, bankruptcy being a greater
likelihood (triggering the cessation of activity); (2) “ex post incidence moral hazard”, which
would imply that those insured self-employed workers could cease their activity more easily
(within their leeway) than those without insurance coverage; (3) “ex post duration moral
hazard”, which would lead to an “unjustified” lengthening of the non-employment period in
the case of those self-employed workers under the CAB coverage. Due to the main aim of
this paper, the last type of moral hazard is the one that concerns us. However, the other two
categories of moral hazard could affect our results as well.
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According to the theoretical effects mentioned above, we might expect the existence of
opportunistic behavior among some self-employed workers covered by the CAB. To put it in
other words, we could anticipate a higher incidence of cessation of activity episodes and
longer non-employment spells when comparing individuals covered by the insurance to
those without coverage. Our main interest is precisely this second dimension, i.e., the exces-
sive duration of non-employment spells for self-employed workers.

3. Institutional Framework

The policy to be evaluated is the CAB. Law 32/2010, of August 5 (developed by Royal
Decree 154172011, of October 31), which establishes a specific system of protection for
Spanish self-employed workers, finishes the recent transformation of the legal standards for
the promotion and support of self-employment in Spain. Previously, Law 20/2007, of July
11, of the Statute of the self-employed worker, had taken the first steps in this direction. It
should also be noted that Law 32/2010 was amended with the new Law on Benefit Societies
(Law 35/2014, of December 26, amending the consolidated text of the General Law of the
Spanish Social Security system in relation to the legal regime of the Benefit Societies of
Workplace Accidents and Occupational Diseases of the Spanish Social Security system). Its
regulatory development is still pending'.

This legal standard is intended to provide some benefits in the case of total involuntary
cessation of activities, either temporary or permanent, to Spanish self-employed workers
affiliated with and enrolled in the Special Regime for Self-Employed Workers (RETA, in
Spanish) or in the Special Regime for Workers of the Sea. In both cases, however, there is a
requirement: to have paid for the above-mentioned benefit?. In this sense, it could be said that
the benefit examined shares the same objectives as the ones for the unemployment benefits
of people employed by someone else (more simply, the so-called salaried workers).

Nevertheless, there are also some remarkable differences between these two social pro-
tection systems. One of them is the voluntary nature of the CAB scheme, that is, regarding
the question of the subscription, the self-employed workers have to make a decision: to pay
contributions or not. In this regard, it should be noted that the CAB program is exclusively
financed by the tax collection from the contributions of this group.

Initially, the insurance coverage of the CAB was linked to workers’ compensation (i.e.,
the workplace accident insurance) for self-employed workers®. That is, those individuals
paying the contributions for workers’ compensation had to contribute for cessation of activ-
ity too. Nevertheless, the modification in the law regulating the Mutualities for Workplace
Accidents of the Social Security passed in 2014 (Law 35/2014, of December 26) changes this
requirement and establishes the voluntariness in the contribution for the social protection
associated with the CAB. This normative reform explains the reduction in the number of
contributors observed in Figure 1 from January 2015 onwards. The starting link between the
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protection for professional contingencies with the one related to cessation of activity made
it possible to increase the number of people covered and to diversify the risk associated to
the contingency of the cessation. After the reform, is likely to observe a reduction in the
number of contributors and an increase in the incidence of the benefit.
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Figure 1: Evolution of contributors for CAB in the RETA

Source: Own elaboration from Social Security data.

The compensation of interest is managed by mutual insurance companies, partners of the
Spanish Social Security, the Spanish Public State Employment Service (SEPE, in Spanish)
and the Spanish Social Institute of the Navy. These mutual insurance companies are respon-
sible for protecting workers who are affiliated with them (approximately 89% of the people
covered by the CAB system). The entity charged with overseeing those workers not affili-
ated with a mutual insurance company is SEPE (about 9.5% of the workers covered) or the
Social Institute of the Navy in the case of workers from the Special Regime of the Sea (the
remaining 1.5% of the workers covered). A remarkable fact is that this shared management,
between the Spanish Social Security System and the SEPE, is an exception with respect to
other benefits.

Bearing in mind the importance of the mutual insurance companies working together
with the Spanish Social Security in the management of the CAB scheme, it would be neces-
sary to clarify that they are associations of entrepreneurs of a private nature, non-profit,
whose exclusive purpose is to collaborate in the administration of the following benefits for
workers: (1) Economic and health benefits derived from occupational contingencies (work-
place accidents and occupational diseases); (2) Economic benefits of temporary disabilities
for common contingencies; (3) Risk-benefits during pregnancy and breastfeeding; (4) Child-
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care benefits in case of cancer or serious illness; and (5) Benefits for the cessation of activi-
ties of self-employed workers.

In the development of this collaboration they manage contributions of the system that
are regularly transferred from the Spanish General Treasury of Social Security. On the other
hand, they are also assigned some real estate of the Spanish Social Security. At present, there
are twenty mutual insurance companies of this type.

Regarding the requirements to receive the benefits analyzed, we should point out that the
following five criteria must be met simultaneously: (1) to be enrolled in the Spanish Social
Security system; (2) to cover the minimum period of contribution (12 months); (3) to be in
legal status of cessation of activity; (4) not having reached the stipulated age to qualify for
the retirement pension, unless the self-employed worker had not proved the required period
of contribution; and (5) to be up-to-date with Spanish Social Security contributions.

Therefore, a key legal concept to receive the CAB is “to be in legal status of cessation of
activity”. In general, this situation occurs in the following scenarios: (1) By the concurrence of
economic, technical, productive or organizational reasons. In case of an establishment open to
the public, it will be required to close it during the receipt of the service or its transmission to
third parties. It is understood that these motives are fulfilled if they exist (or it exists): (1a)
Losses in a full year, exceeding 10% of the incomes obtained in the same period, excluding the
first year of beginning of the activity; (1b) Claiming of debts by taking administrative steps if
it involves, at least, 30% of the incomes from the previous year; or (1c) judicial declaration in
case of bidding process. (2) By force majeure, determinant of the temporary or definitive ces-
sation of the activity. (3) Loss of administrative license, provided that it is a requirement for the
exercise of the activity and is not motivated by the Spanish commission of criminal infractions.
(4) Assumptions of gender violence when they involve the cessation of activity (either tempo-
rary or definitive). (5) By divorce or marital separation, by means of judicial decision, in the
cases in which the self-employed worker can take advantage of family allowances for assis-
tance in the business. (6) By involuntary cessation in the position of adviser or administrator of
a company or in the rendering of services to it, when the company has incurred losses above
10% of its incomes or has decreased its net worth below two thirds of the social capital. (7) The
economically dependent self-employed workers who cease their activity by terminating the
contract signed with the client on which they depend.

It is necessary to clarify that in no circumstances will it be considered a legal situation
of cessation of activity for those workers who cease, or voluntarily interrupt, their activity.
Nor will it be considered legal if the dependent self-employed workers who, after finishing
their relationship with the client and receive the benefit, re-contract with the same client
within one year from the moment the benefit is exhausted. In such a case they are required
to refund the benefit received.

Finally, it is worth highlighting two characteristics of the CAB scheme: the amount and
the duration of the service. In connection with the amount, it should be pointed out that the
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right that makes a self-employed worker eligible for the CAB includes an economic com-
pensation and the payment of social security contributions for common contingencies and
temporary disability. In general, the amount of the benefit is 70% of the average of the con-
tribution bases of the previous 12 months of the activity with a limit that varies according to
the family burdens.

Howeyver, there are maximum and minimum limits that are based on the Public Indicator
of Multiple Effects Income (IPREM, in Spanish) and the number of children supported by
the self-employed worker. Table 1 summarizes this casuistry.

Table 1
LIMITS OF THE BENEFIT FOR THE CESSATION OF ACTIVITY
% IPREM Euros per month
Maximum Minimum Maximum Minimum

General 175 80 1,087 497
One dependent child 200 107 1,243 665
Two dependent children 225 1,398
Wage in 2012 (€/month) -626.9 82.9
Wage in 2013 (€/month) -511.3 101.3
Wage in 2014 (€/month) -304.3 106.0

Source: Own elaboration.
Note: IPREM 2016 increased by 1/6 amounts to 621.26 Euros.

As regards the second of the points previously mentioned, it should be noted that the
duration of the benefit depends on the period of contribution and the age of the self-em-
ployed worker. In order to determine the period of coverage, the contribution of the
48 months prior to the cessation of activity is taken into consideration. Of this total, 12
months must be continuous and immediately previous to the cessation. Moreover, two dif-
ferent situations can be identified: the general case and the one of self-employed workers
over 60 years old.

Table 2 shows the relationship between the period of contribution and the period of
protection in the two situations already described, whereas Table 3 collects some interesting
data regarding the number of applications and beneficiaries.

Table 2
DURATION OF THE BENEFIT FOR THE CESSATION OF ACTIVITY
Period of contribution Period of protection Period of protection
(months) (general case) (>60 years old)
From 12 to 17 2 months 2 months
From 18 to 23 3 months 4 months

From 24 to 29 4 months 6 months
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(Continued)
Period of contribution Period of protection Period of protection
(months) (general case) (>60 years old)
From 30 to 35 5 months 8 months
From 36 to 42 6 months 10 months
From 43 to 47 8 months 12 months
From 48 onwards 12 months 12 months

Source: Spanish Social Security system.

Table 3
NUMBER OF APPLICATIONS AND BENEFICIARIES OF BENEFITS
FOR THE CESSATION OF ACTIVITY

Year Presented Withdrawn Accepted Rejected Under study
(1) (2) Q) ) (5)
2013 8,689 497 2,561 5,605 26
2014 7,049 359 2,717 3,940 33
2015 6,700 411 3,112 3,152 25
2016 4,705 283 2,027 2,362 33
2017 3,965 162 1,710 1,867 226

Source: Spanish Social Security system. A more detailed information can be found in: http://www.seg-social.es/wps/
portal/wss/internet/EstadisticasPresupuestosEstudios/Estadisticas/EST45/2562
Note: (1)-(2)=(3)+(4)+(5).

4. State of the art

This paper is related to several strands of literature. On the one hand, this piece of re-
search contributes to the pool of knowledge concerning the effects of self-employment on
the overall labor market. On the other hand, we could also affirm that, due to the empirical
methodology employed here, our paper is linked to that relatively recent literature making
use of quasi-experimental designs to obtain the results. In this sense, it might be stressed that
there are a number of new papers that analyze the self-employment start-up programs as a
way out of unemployment by means of this type of methodology. Furthermore, it could be
stated that this work is even more connected with the bibliography analyzing the disincentive
effects of public insurance schemes in the labor market. The bibliography examining op-
portunistic behavior of salaried workers when receiving UB is substantial. In contrast, this
paper is a contribution to the scant research on the opportunistic behavior carried out by
self-employed workers when receiving a public benefit while not working.

According to the conventional view, one person decides to become self-employed by
comparing costs and benefits of doing so (see, for instance, Rees and Shah, 1986; De Wit
and Van Winden, 1989; Johansson, 2000; Hammarstedt, 2006; Hammarstedt and Shukur,
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2009; Congregado et al., 2012). Within this theoretical framework, it is common to distin-
guish between “opportunity entrepreneurs” and “necessity entrepreneurs”. The former are
individuals who become self-employed as a consequence of “pull” factors, i.e. where the aim
for doing so is to explore business opportunities (see, for example, Dennis, 1996; Blanch-
flower and Oswald, 1998; Dawson et al., 2009; Milldn et al., 2014). The latter are workers
that go into self-employment because of the lack of alternative employment opportunities,
that is, due to what the literature has labelled “push” factors (e.g. Storey and Johnson, 1987,
Persson, 2004; Congregado et al., 2010; Dawson and Henley, 2012).

Self-employment is at the same time an important part of total employment in the labor
markets of most countries. Based on figures from the OECD, we may state that 15.5% of
total employment is made up of self-employed workers in the EU28 in 2017, being that
percentage 14.9% in the Eurozone and 16.5% in Spain. Perhaps because of this quantitative
importance, the analysis of the effects of entrepreneurship in the labor market has attracted
much attention in recent research. A variety of aspects regarding self-employment have been
investigated, both from a macroeconomic and a microeconomic perspective.

From a microeconomic standpoint, and with a European perspective, we found some
papers studying the relationship between self-employment and the labor market. The topics
include dependent self-employment (Roman et al., 2011), the determinants of self-employ-
ment survival in Europe (Millan et al., 2012), start-up incentives as active labor market
programs (Roman et al., 2013) or the differences in survival outcomes between entrepre-
neurs (employers) who hire employees and entrepreneurs without personnel (own-account
workers) (Millan et al., 2014). Also with a concern about the survival rates, but focused on
the Spanish case, we find the works by Cueto and Mato (2006), Muifioz-Bullén and Cueto
(2011) and Cueto et al. (2017). From a macroeconomic perspective, there are also some
papers analyzing a wide range of questions. For instance, Parker et al. (2012) and Congre-
gado et al. (2012) relate self-employment to the hysteresis hypothesis. Congregado et al.
(2010) explore the long-term relationship and the adjustment dynamics between the two
components of self-employment, own-account workers and employers. In a similar vein,
Carmona et al. (2012) study the relationship between self-employment and output growth.
Making use of spatial analysis, Cueto et al. (2015) take into account the role of the territory
in the relationship between self-employment and aggregate unemployment. Finally, Porras-
Arena and Martin-Roman (2019) examine how the share of self-employment in the labor
force affects the Okun’s law coefficient.

As mentioned above, there is also emerging literature analyzing self-employment start-
up programs as a way out of unemployment by means of quasi-experimental designs, which
is tangentially connected with our research. Organizing the review by country, Meager et al.
(2003) examines the UK, Caliendo (2009) and Caliendo and Kiinn (2011) study the German
case, Almeida and Galasso (2010) use Argentinian data, the case of Romania is analyzed by
Rodriguez-Planas and Benus (2010), Michaelides and Benus (2012) investigate the United
States, and Behrenz et al. (2016) the Swedish experience. There are also some papers that,
from a more general perspective, could be included in this group too. Caliendo and Kiinn
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(2014) delve into an issue not examined to date: the potentially heterogeneous effects of
start-up programs across regional labor markets. Caliendo ef al. (2015) compare subsidized
start-ups of people coming out of unemployment with regular business founders considering
personal characteristics and business outcomes, concluding that projected deadweight losses
linked to start-up subsidies happen on a lower proportion than typically supposed. Finally,
Caliendo et al. (2016) examine, by using administrative-survey data, the importance of tak-
ing into account the (commonly) unobserved personality characteristics or measures in the
evaluation process and draw the conclusion that there is a possible overestimation of the
program’s effect when these measures are omitted.

The third strand of literature influencing this piece of research is the analysis of the
disincentive effects of public insurance schemes in the labor market. The effect of UB on the
duration of unemployment spells in the case of salaried workers is a topic widely studied
within the labor economics field. At the aggregate level, some papers making use of macro-
economic data establish a clear relationship between the generosity of UB and the unem-
ployment level. Thus, for instance, Layard ez al. (1991), employing cross-sectional data from
20 OECD countries, estimate that a 10 percent increase in the UB replacement rate leads to
a 1.7 percent rise in the unemployment rate. Other studies, referring to the same group of
industrialized countries, offer a comparable outlook. Thus, Scarpetta (1996) estimates an
elasticity of unemployment with respect to UB of 0.13, Nickell (1997) finds that elasticity to
be 0.11 and Bassanini (2006) equal to 0.12.

The microeconomic literature is more extensive. Two articles reviewing the bibliography
on this subject are Atkinson and Micklewright (1991) and Pedersen and Westergard-Nielsen
(2000). This early microeconomic literature uses cross-sectional variability in UB to draw
the main conclusions. The empirical evidence obtained detects important effects of UB in the
United States and UK, and weaker, or no significant effects in Continental Europe. Thus, in
most studies for the U.S., the elasticity of unemployment with respect to UB is estimated to
be within the range of 0.3 to 0.9 (Holmlund, 1998). On the other hand, the disincentive ef-
fects of UB on the unemployment outflow rate are found to be dependent on the duration of
the unemployment spell itself (Nickell, 1979; Fallick, 1991). Some classical works examin-
ing the relationship between the unemployment outflow rate and UB are Ham and Rea
(1987), Meyer (1990) or Katz and Meyer (1990), for the Canadian and U.S. cases. The
seminal works on this question for the European case are Hunt (1995), Carling et al. (1996)
and Winter-Ebmer (1998). A common denominator in the results of this literature is that
when the entitlement for receiving the UB compensation is close to expiring, the likelihood
of finding a job increases disproportionately.

After this early microeconomic literature, new developments in econometric techniques
have tried to isolate the true causal effect by means of quasi-experimental econometric meth-
odologies, such as the “differences-in-differences estimator” or the “regression discontinuity
design”. A first example of this sort of work, for the U.S. case, is Card and Levine (2000).
However, there are also some very relevant papers concerning Europe. For the Nordic coun-
tries, the contributions of Carling et al. (2001) and Bennmarker et al. (2007) for Sweden,



52 IGNACIO MORAL-ARCE, JAVIER MARTIN-ROMAN AND ANGEL MARTI{N-ROMAN

Rged and Zhang (2003) for Norway, or Uusitalo and Verho (2010) for Finland, can be un-
derlined. Central European countries have similarly been a good “laboratory” for these types
of quasi-experiments. The works by Van Ours and Vodopivec (2006) for Slovenia, Lalive et
al. (2006), Card et al. (2007) and Lalive (2007, 2008) for Austria, and Schmieder et al.
(2012) for Germany, are some examples of this kind of research. In a more recent work, and
also for Germany, Caliendo et al. (2013) apply a sharp discontinuity in the maximum dura-
tion of unemployment benefits, from 12 months to 18 months at the age of 45 and show a
spike in the re-employment hazard for the unemployed workers with 12 months benefit dura-
tion, that happens close to benefit exhaustion. In Western Europe, Le Barbanchon (2016)
evaluate the impact of a remarkable increase in potential benefit duration from 7 to 15
months in France, whereas for the Portuguese case a similar methodology to the regression
discontinuity design is applied by Addison and Portugal (2008). Finally, other examples we
have found in the use of quasi-experimental econometric techniques are the contributions of
Centeno and Novo (2006, 2009, 2014).

The main conclusion that may be drawn from these works is that there are significant
effects on the unemployment duration if the replacement rate or the potential benefit duration
(PBD) changes. As a result, and “on average”, we could affirm that an extension of the PBD
lengthens unemployment duration by about 20% of such PBD time extension. On the other
hand, the elasticity of unemployment duration with respect to Ul is estimated to be in the
range of 0.4 to 1.0.

Regarding the papers for the Spanish case, an early reference within this experimental
or quasi-experimental literature is Bover ef al. (2002). In this work, the authors exploit a
labor reform implemented in Spain in 1984 which legalized the use of fixed-term contracts,
thereby creating a type of worker with much less UB benefits than those workers enjoying
open-ended labor contracts. According to their view, this legal change produced a situation
close to a random assignment. Their main finding, in the authors’ own words, is that “at an
unemployment duration of three months —when the largest effects occur— the hazard rate for
workers without benefits doubles the rate for those with benefits”. Secondly, Rebollo-Sanz
and Garcfa-Pérez (2015) examine the difference in the job-finding probability between work-
ers who receive benefits and those who do not, for a database ranging from 2002 to 2007 and
using the timing-of-events approach. Their results are that the likelihood of finding a job for
a worker receiving UB is between 10 and 20 percentage points lower than that of non-receiv-
ers for the first months of the unemployment spell. In an even more recent paper, Rebollo-
Sanz and Rodriguez-Planas (2018), using a diff-in-diff approach, find that reducing the re-
placement rate by 10 percentage points (or 17%) increases workers’ likelihood of finding a
job by at least 41% with respect to identical workers not affected by the policy reform im-
plemented on July 15, 2012. Such a reform reduced the replacement rate from 60% to 50%
after the first 180 days of the unemployment spell.

In a nutshell: incentives clearly matter. The job-seeking behavior of individuals is influ-
enced both by the level and the entitlement duration of UB. Our work is related to this sort of
literature which makes use of econometric techniques that intend to get close to what would be
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a pure random experiment. However, our methodological proposal in this paper is slightly dif-
ferent. We make use of the PSM methodology to obtain the main results, which is a novelty in
this sort of research. Furthermore, this is the first quasi-experimental study of a program like
CAB in Europe*. To the best of our knowledge there is no other impact evaluation assessing
the disincentive effects of job search behavior for self-employed workers.

5. Database

The data used in this study comes from the MCVL, as mentioned in the introductory
section. This statistical source was created in 2004 by the initiative of the Secretary of State
of the Social Security belonging to, what then was denominated, Ministry of Work and Im-
migration. The MCVL offers information regarding the population distribution for a given
year according to different socioeconomic characteristics registered in the administrative
records of the Social Security. By processing this information, it is possible to build the labor
history of individuals in the sample, which is a key feature for the purposes of this research.

The MCVL design took into account the labor population in a broad sense when elaborat-
ing the microdata. Individuals registered as employed or receiving a contributory pension from
the Social Security at any time in a given year were included. That means that two different
situations are taken into consideration: employed persons and pension beneficiaries. Moreover,
and due to the methodology of the database, both situations may occur successively or simul-
taneously. Another point that has to be raised is that those individuals that have had a relation-
ship with the Social Security administration at any time within a year (not at a given date) are
borne in mind. Thus, it is probable that those persons with regular labor activity but that fre-
quently enter or exit the Social Security records can be found in the database.

It is also worth clarifying that the criterion to include an individual within the MCVL is
to be actively earning income, and not so much to be part of the labor force in the sense of
accomplishing the requirements established by the International Labor Organization (ILO)
as, for example, the active population in the EU-LFS conducted by Eurostat. Four distinct
groups might be identified (Lépez-Roldan, 2011): (1) employed workers registered in the
Social Security system (both wage earners and self-employed workers); (2) Social Security
payers not working (the so-called “special agreement”, temporary disability and recipients
of non-contributory UB); (3) contributory pension beneficiaries (retirement, permanent dis-
ability), including those generated by the Obligatory Old-Age and Disability Insurance
(Seguro Obligatorio de Vejez e Invalidez, SOVI) and the survival pensions (widowhood and
orphan hood); and (4) those persons receiving UB. In a nutshell, in the MCVL it is possible
to find both economic active persons (according to LFS criteria) and inactive individuals
(provided they maintain an administrative relationship with Social Security).

In this research, we have made use of the MCVL 2015. We have checked the affiliation
episodes to the RETA finished in the period 2011-2015. It is also noteworthy that we have
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focused on the “deregistrations” from the RETA recorded in the Model TA.0521°. Our out-
come variable has been named days until contribution (DUC) and is defined as the logarithm
of the number of days between the “deregistration” from the RETA and a new registration
period as a self-employed worker or a salaried worker. The explanatory variables used in the
study are defined below in Table 4.

Table 4
EXPLANATORY VARIABLES

Variable

Definition

Age not registered

Age when the individual stops being registered in the Social Security records within
the CAB scheme.

Dummy variable taking value 1 when the individual has turned 60 years old when

Over60 . . . .

she stops being registered in the CAB scheme and 0 otherwise.

Dummy variable taking value 1 when the self-employed worker has been paying
Contribution12 Social Security contributions in the last 12 months before her cessation in the CAB

scheme.

Months contributed

Number of months contributed to the CAB scheme within the las 4 years.

Prevemploy

Prevself-employ

Unemploybenefit

Total number of months contributed (whole labour life) before cessation.

Total number of months contributed as self-employed (whole labour life) before
cessation.

Dummy variable taking value 1 if the individual uses at least once the
unemployment benefit.

Education

Dummy variable taking value 1 when the individual has completed a secondary or
tertiary educational level and 0 otherwise.

Male

Spaniard

Dummy variable taking value 1 if the self-employed worker is a male and 0 if she is
a female.

Dummy variable taking value 1 if the self-employed worker has been born in Spain
and 0 otherwise.

Industry

9 dummy variables taking value 1 for the industry in which the self-employed
workers carry out their economic activity and 0 otherwise. The industries considered
are: (1) Agriculture (and fishing); (2) Manufacturing; (3) Commerce; (4)
Transportation; (5) Hostelry; (6) Computing; (7) Banking; (8) Consulting. The
industry of reference used is a mixture of construction, education, health, as well as
economic activities with a coding value higher than 88 in the Spanish National
Classification of Economic Activities (CNAE).

Region

16 dummy variables for the Spanish Autonomous Communities (regions) taking
value 1 when the individual lives in that region and 0 otherwise. The region of
reference is Andalucia.

Source: Own elaboration.

As regards the design of our quasi-experiment, we have included, on the one hand, those
self-employed workers presenting one Social Security registration record corresponding to
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the CAB compensation. These individuals constitute our treatment group. On the other hand,
our control group is made up of those self-employed workers who voluntarily withdraw from
the RETA (code 51) with no compensation associated.

This second group has been selected with individuals sharing similar characteristics to
those self-employed workers within the treatment group (i.e. individuals with similar fea-
tures captured by means of the variables included in the MCVL like age, sex, industry,
compensation entitlement, etc.), but with one difference: they do not pay contributions to the
CAB program.

After this data selection, our final database is composed by 11,699 observations. That
means that, although the CAB is a social allowance less used than other types of benefits
from the Social Security system (e.g. UB for salaried workers), the sample size is large
enough to obtain robust outcomes. This is so because we pooled data from different waves
of the MCVL to obtain stable results.

6. Methodology

As stated, the main goal of this work is to carry out an impact evaluation of a cessation
benefit concerning self-employed Spanish workers, in order to determine its effects on the
return to activity, measured by the variable DUC. The econometric procedure for doing that
is PSM. It is worth mentioning, though, that before analyzing the impact evaluation for the
CAB scheme by using PSM techniques, we made a previous reflection about the potential
alternatives, obviously from an impact evaluation standpoint. Two options were the regres-
sion discontinuity design (RDD) and the diff-in-diff (DID) estimator. Regarding the RDD,
we explored the possibility of such approach taking the contributory period by the self-em-
ployed worker as the strategic variable. However, as it was a markedly local analysis, we
deemed that it did not have enough external validity for the conclusions drawn by means of
it. As for the DID estimator, the quasi-experimental design could be to select all those self-
employed workers that had ceased activity twice: before the policy implementation and after
2011 or 2012, and then to compare the beneficiaries with those who did not receive any
compensation. Nonetheless, when we checked the sample fulfilling these conditions, we
realized that its size was too small. This fact made us quit this approach, because with this
small sample size the statistical power of the impact evaluation was also going to be weak
so that we could not carry out a rigorous analysis.

In order to fix ideas, let us represent the relationship between the product variable and
the outcome variable by using the following diagram:

D(cessation benefit)—Y(days until contribution)

In our case, and taking into account that the allocation of individuals to the group of
treatment and the group of control is not random, it is necessary to make use of quasi
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experimental designs that fix the selection bias. As mentioned above, in this exercise we
apply the PSM technique. The objective of this method is to select a group of non-bene-
ficiaries (self-employed workers that after cessation of activity do not receive benefits)
that are as similar as possible to the beneficiaries (self-employed workers who do receive
the benefit after the cessation of activity) except for the fact of participating in the pro-
gram.

To assess the impact of the policy, we compare the periods of unemployment of both
groups of self-employed persons and we estimate the causal effect of receiving the cessation
benefit. The hypothesis testing that is carried out is as follows:

H,: days non-employed = days non-employed

treated control

(1)
H|: days non-employed

treated * days non-employed

control

If the null hypothesis is not rejected, we would assume that a self-employed worker with
a cessation benefit would not have discrepancies in periods of inactivity compared to those
who did not receive such support. The estimation of the impact of the treatment, by means
of PSM, can be described in three stages: (1) Propensity Score estimation, i.e. the probabil-
ity of receiving treatment; (2) assessing the common support and balancing test and; (3) the
impact estimation (average treatment on treated units) and its statistical significance (Pérez
and Moral-Arce, 2015).

6.1. Estimation of the Propensity Score

In the first step, we estimate the probability of participation in the program, i.e. being
beneficiary, of each individual in the sample. The variable of participation, D, refers to the
self-employed worker who receives the benefit after the cessation of activity and only takes
two possible values. Furthermore, this variable depends on a set of explanatory variables
considered relevant (see Table 4). Because of the limited nature of the dependent variable
(participation), the model specification is the following:

D=y v, X+U, 2)
_(1ifD; 20
D= [0 ifD; <0 )

where D* is the unobserved latent variable, D is the observed variable, that only takes two
values: 1 if the individual is a beneficiary or O if the individual is not a beneficiary, X is the
vector of observable explanatory variables and y, and y, are the parameters to be estimated.
Assuming that the error term, U, follows an extreme value distribution, we estimate a logit
model given by:
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exp(yo + v1Xi)

p(DilX) = 77 exp(yo + v1X:) @

With the estimation of the parameters 6\/0 and 6\/1 we obtain the estimated probability of
each individual in the sample to receive the cessation benefit according to the observed char-
acteristics X. This probability is the so-called Propensity Score.

6.2. Evaluating the quality of the matching

In this second stage, two assumptions must be tested: the “common support”, which
implies that the greater the degree of overlap between the treated group and the control
group, the greater the quality of the impact estimation, and the “balancing test”, assessing
whether the two groups have similar average values in their observed characteristics. If both
requirements are fulfilled, we would be able to guarantee that the estimates made through the
PSM technique will have good statistical properties.

6.3. Estimation of the average impact of public intervention using the PSM

After estimating the Propensity Score, the impact estimator on treated units can be
specified as the weighted mean of the difference in the outcome variable Y between the con-
trol and the treatment units. According to Heckman et al. (1997), the Average Treatment on
Treated (ATT) is given by:

ap = 12
>=N,

fen

DUCT - w(i, HDUC (5)

Jjec

where DUCT refers to the value of the outcome variable for the beneficiaries of the benefit,
DUCE denotes the value of the outcome variable for those individuals who do not receive the
program, N is the number of individuals in the treatment group and w(i,j) represents the
weighting function, whose value depends on the degree of proximity between the treatment
individual and the control individual in the estimated Propensity Score obtained before. For
the sake of comparability, in this work three weighting options are used: nearest neighbor
matching, radio matching and kernel matching.

6.4. Estimation of heterogeneous effects

After estimating the average impact, we also analyze the heterogeneous impact of the
CAB by applying the approach developed by Lechner (2002). More specifically, we estimate
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the conditional mean of DUC depending on the probability of receiving the benefit. The re-
gression in the group of treatment would be:

E(DUC |treated =1,ps®) (6)
As for the control group, we would have:
E(DUC ltreated =0,ps) @)

The impact, depending on the probability of receiving the benefit, is calculated by the
difference between the expressions (6) and (7), respectively:

&Dlps=E(DUCi|treated =1,ps) — E(DUC ltreated =0,ps) 8)

where (’o\cDIpropensity score) is the impact of receiving the benefit until the return to work.
These conditional expectations are estimated by means of non-parametric regression meth-
ods.

7. Descriptive Analysis

This section includes a set of descriptive statistics of the group of treatment, the self-
employed workers who receive the benefit, and, subsequently, of the two groups of interest:
the group of treatment and the group of control. Regarding the former group, the most rel-
evant information concerns the period they collect the cessation benefit, which is shown in
Table 5. This table was elaborated from the data of the MCVL2015 and for the years in
which this policy was implemented.

On average, during the five years analyzed, the self-employed workers who subscribed
to it have been receiving benefits for 116 days, which means, on average for the entire pe-
riod of analysis, about four months. Moreover, the median value is 90 days. Analyzing the
average benefit collection for each year, it can be observed that such a figure has been in-
creasing as we approach the present. Thus, while in the first years it was just over two
months, in 2015 it was around four months.

Table 5
BENEFITS FOR THE CESSATION OF ACTIVITY OF (TREATED) SELF-EMPLOYED
WORKERS (NUMBER OF DAYS)

Year Self-employed Mean Standard
workers (Number of days) deviation
2011 4 61 2.7

2012 56 74.4 334
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(Continued)
Year Self-employed Mean Star.ldz'lrd
workers (Number of days) deviation
2013 80 118.4 47.8
2014 103 1233 105.7
2015 101 1333 119.9
Total 344 116.4 93

Source: Own elaboration from MCVL.

Additionally, we show the density function of the number of days that self-employed
workers within the group of treatment have been receiving some benefits (Figure 2). It is an
asymmetrical distribution where most self-employed workers only receive the benefit for a
few months (no more than 100 days) and only a few others manage to reach the maximum
collection period of twelve months. Due to the asymmetry, it is satisfied that the mode is
lower than the median and this, in turn, is below the mean.

.005
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Density
002 .003 .004
1 1 1

.001
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days until return to contribution

Figure 2: Number of days that self-employed workers in the group of treatment
receive the benefit

Source: Own elaboration from MCVL.

Once the average collection period of the benefit has been examined, information on the
endogenous and explanatory variables for the two groups of interest in any impact evaluation
(i.e. group of control and group of treatment) is provided. Table 6 shows a basic summary of
the variables used in the study, differentiating between the two groups mentioned above. It
also incorporates the test of difference between means that allows us to analyze if there are
significant differences between the two groups before applying the matching method.
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Table 6
DESCRIPTIVE STATISTICS AND TEST OF DIFFERENCE BETWEEN MEANS

Test (difference

Group of control Group of treatment in means)
Variable Mean Std. dev. Mean Std. dev.  Estimator  p-value
Explanatory variables 175 80 1,087 497
Age not registered 39.747 10.624 45.508 9.745 5.760 0.000
Over60 0.036 0.187 0.069 0.254 -2.603 0.009
Contribution12 0.084 0.277 0.126 0.333 0.042 0.030
Months contributed 6.600 9.241 8.959 11.622 2.359 0.000
Education 0.523 0.500 0.415 0.494 -0.108 0.000
Prevself-employ 69.625 75.617 115.395 88.742 -45.769 0.000
Prevemploy 153.817 113.524 239.661 124.035 -85.842 0.000
Unemploybenefit 0.594 0.490 0.711 0.453 -0.117 0.000
Male 0.654 0.476 0.598 0.491 -0.056 0.121
Spaniard 0.766 0.424 0.890 0.313 0.124 0.000
Industry:
(1) Agriculture (and fishing) 0.018 0.134 0.012 0.110 -0.006 0.436
(2) Manufacturing 0.053 0.224 0.077 0.268 0.024 0.074
(3) Commerce 0.244 0.430 0.260 0.440 0.016 0.801
(4) Transportation 0.032 0.176 0.041 0.198 0.009 0.367
(5) Hostelry 0.156 0.362 0.077 0.268 -0.078 0.008
(6) Computing 0.022 0.147 0.033 0.178 0.010 0.292
(7) Banking 0.026 0.160 0.024 0.155 -0.002 0.770
(8) Consulting 0.100 0.300 0.110 0.313 0.010 0.578
(9) Other’ 0.001 0.028 0.000 0.000 -0.001 0.649
Region:
Andalucia 0.162 0.368 0.215 0.412 -0.053 0.028
Aragén 0.019 0.138 0.016 0.127 -0.003 0.597
Asturias 0.016 0.124 0.028 0.167 0.013 0.117
Baleares 0.046 0.210 0.016 0.127 -0.030 0.037
Canarias 0.026 0.160 0.020 0.141 -0.006 0.619
Cantabria 0.009 0.097 0.012 0.110 0.003 0.851
Castilla y Leén 0.033 0.178 0.000 0.000 -0.033 0.487
Castilla La Mancha 0.044 0.205 0.041 0.198 -0.003 0.527
Cataluiia 0.135 0.342 0.053 0.224 -0.082 0.047
Comunidad Valenciana 0.121 0.326 0.089 0.286 -0.031 0.404

Extremadura 0.016 0.124 0.102 0.303 0.086 0.271
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(Continued)
Group of control Group of treatment Tesitn(ltﬂit;le;:)n ce
Variable Mean Std. dev. Mean Std. dev.  Estimator  p-value
Galicia 0.040 0.197 0.008 0.090 -0.032 0.316
Madrid 0.075 0.264 0.053 0.224 -0.022 0.174
Murcia 0.021 0.144 0.098 0.297 0.076 0.065
Navarra 0.004 0.063 0.004 0.064 0.000 0.057
Pais Vasco 0.029 0.167 0.012 0.110 -0.017 0.792
La Rioja 0.004 0.063 0.033 0.178 0.029 0.974

Source: Own elaboration from MCVL.

In the present case, we observe some differences in several characteristics of the self-
employed workers such as the age of cessation of activity, the one regarding the time of
contribution condition, the education level, the number of months contributed or the region

of residence.

Consequently, we do not know whether (or not) the differences existing in the outcome
variable can be attributed to the reception of the benefit for the cessation of activity or to the

disparities in the observed variables.

Similarly, Figure 3 shows the non-parametric estimator of the density function of our
outcome variable, i.e., the one on which the impact of receiving the benefit is analyzed
(DUC). This illustration is carried out by differentiating between the group of treatment and

the group of control.

Density
.002 .003 .004

.001

Figure 3: Non-parametric estimation of density of the variable DUC

Source: Own elaboration from MCVL.

1000 1500
daysuntilcontribution
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The vertical line indicates the average number of days that self-employed workers re-
ceive the benefit, which are 116 days as it was established in Table 5. If instead of focusing
on the average values we heed the behavior registered throughout the distribution, we find
that both groups show remarkably different behaviors. This is so despite of the fact that the
examination of the test of difference between means was indicating that there were no rele-
vant divergences in statistical terms in the distribution’s central value. We can highlight that
the group of self-employed workers who do not receive the benefit need much less time to
return to contributing, with a mode value much lower than the one perceived for the treat-
ment group. Likewise, the vast majority of self-employed within the group of control return
to the contribution before the 500th day, while those who receive the benefit seem to delay
the return to the contribution. However, this last fact is not indicative that receiving the ben-
efit produces this behavior, since the exclusive effect of the program (receiving the benefit
for cessation of activity) has not been isolated. In order to test whether there is a real causal
effect is necessary to carry out a quasi-experimental design as we do in the following section.

8. Results

In the first stage of the PSM, we estimate the probability of a self-employed worker receiv-
ing the benefit after cessation of activity as a function of a set of some observed variables. The
dependent variable of participating in the program (being a beneficiary) is represented by Di,
and it would equal 1 if the self-employed worker received the benefit and O otherwise.

From our database (i.e., MCVL2015), and using the econometric specifications given in
(2) and (3), we get the results of Table 7, which shows the probit model estimation. There
are several characteristics that increase the probability of being a beneficiary for cessation of
activity, such as the age of retirement, the number of months of contribution or having Span-
ish nationality, among others. On the other hand, there are some variables that reduce the
probability of receiving the benefit, such as having secondary or higher education or living
in certain Spanish Autonomous Communities (e.g., Catalufia, Murcia or Aragén).

Taking the probit estimates as a reference, we calculate the density function of being a
beneficiary for cessation of activity differentiating again between the group of treatment and
the group of control. Figure 4 shows that most of the observations are accumulated in the
low probabilities of receiving the benefit, with values between 0% and 40% (the common
support of the analysis). In the same way, the balancing test is verified, so that we can assume
there are no differences in the explanatory variables between both groups.

In the second stage, we estimate the impact of the program on the outcome variable:
DUC. This variable can be considered as duration data, capturing the period until the indi-
vidual changes his or her labor market status from non-contribution to return to work (and
contribution). In this stage, we calculate the average difference of the variable DUC using
the information given in Figure 5.
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PROBIT ESTIMATION. PROBABILITY OF RECEIVING THE BENEFIT FOR CESSA-
TION OF ACTIVITY (FIRST STAGE OF PSM)

Variables (:c?:flfti- Esl'tlf:).l' t-stat p-value  [95% Conf. Interval]
Age not registered 055818 .0300621 1.86 0.063 -.00310 11473
Over60 -021882  .1348228 -0.16 0.871 -.28612 242369
Contribution12 -5493135 2202047 -2.49 0.013 -.98090 -11772
Months contributed 0236184 .0061258 3.86 0.000 01161 035624
Education -123197 0587068 -2.10 0.036 -23826  -.008138
Prevself-employ 0004711 .0004971 0.95 0.343 -.00050 .001445
Prevemploy 0026015 .0004372 5.95 0.000 00174 .0034583
Unemploybenefit 0557578 074846 0.74 0.456 -09093 2024534
Male -2070773  .0630706 -3.28 0.001 -.33069 -.08346
Spaniard 0408953 .0867522 047 0.637 -.12913 21092
Industry:
(1) Agriculture (and fishing) -.2853504  .2761601 -1.03 0.301 -.82661 25591
(2) Manufacturing 1651756 1177255 1.40 0.161 -.06556 .39591
(3) Commerce 0565412 0759271 0.74 0.456 -.09227 20535
(4) Transportation -0358368  .1728027 -0.21 0.836  -.374523 .30285
(5) Hostelry -3085007  .1039864 -2.97 0.003 -.51231 -.10469
(6) Computing 2755756 2050355 1.34 0.179 -.12628 67743
(7) Banking 0078695 .1849738 0.04 0.966 -35467 370411
(8) Consulting -0050451  .0972809 -0.05 0.959 -.19571 18562
Region:
Aragén -2718335 2171371 -1.25 0.211 -.69741 15374
Asturias 1017946 2097316 0.49 0.627  -.3092719 512861
Baleares -382086  .1855183 -2.06 0.039  -.7456953 -01847
Canarias -1259816  .1915215 -0.66 0.511  -.5013569 .24939
Cantabria - 1152128 3099315 -0.37 0.710  -.7226674 49224
Castilla y Le6n -0896161  .1556207 -0.58 0.565 -.394627 21539
Castilla La Mancha -0954342 1455031 -0.66 0512 -3806151 18974
Catalufia -2974116  .1002516 297 0.003  -.4939012 -.1009
Comunidad Valenciana -1982975  .1020468 -1.94 0.052  -.3983056 00171
Extremadura -0265244 2411001 -0.11 0912 -.499072 44602
Galicia 145497 1288298 1.13 0.259  -.1070047 .39799
Madrid -.046538  .1043568 -0.45 0.656  -.2510735 15799
Murcia -5641284 244638 -2.31 0.021 -104.361 -.08464
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(Continued)
Variables C(.)Efﬁ' Std. t-stat p-value  [95% Conf. Interval]
cient Error
Navarra 3553593 .2600128 1.37 0.172  -.1542565 .86497
Pais Vasco -2180342 1674444 -1.30 0.193  -.5462191 11015
La Rioja - 1916171 4824091 -0.40 0.691 -1.13712 75388
Constant -2.0449  .1949188 -10.49 0.000 -2.426 -1.6628
Source: Own elaboration from MCVL.
o J ——— treatment group control group
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Figure 4: Probability of being a beneficiary. Non-parametric density estimation

Source: Own elaboration from MCVL.

days until contribution

Propensity Score

Figure 5: Information used in the calculation of the impact of receiving the benefit on
the number of days elapsed until the return to contribution

Source: Own elaboration from MCVL.
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Making use of this information, the impact of receiving the benefit for cessation of activ-
ity on a self-employed worker who stops working, compared to the labor market situation of
not receiving this payment, is given by the estimator (5).

Table 8 shows the results of the impact estimate corresponding to the second stage of
PSM. There is a delay in the return to work of 33 logarithmic points using the nearest neigh-
bor approach, 36 logarithmic points using the kernel method and 38 logarithmic points of
impact through the radius alternative. The results are always statistically significant and
provide a uniform impact according to the observed characteristics considered (and regard-
less of the probability of being a beneficiary).

Table 8
IMPACT ESTIMATION OF RECEIVING THE BENEFIT FOR CESSATION OF ACTIVITY
ON THE VARIABLE DUC (SECOND STAGE OF PSM)

Nearest neighbor Kernel Radius
Variable Impact t-stat Impact t-stat Impact t-stat
DUC 0.336 4332 0.360 8.049 0.384 8.563
Individuals used in the calculations
T:'lenai:;:d N-N Control units Kernel Control units Radius control units
246 286 5,675 5,250

Source: Own elaboration from MCVL.

Looking for heterogeneity, Figure 6 disaggregates the impact depending on the probabil-
ity of receiving the benefit when a self-employed worker stops the activity. Put in other
words, here we follow the approach developed by Lechner (2002). It shows the evolution of
DUC for each group together with the corresponding confidence intervals (95% CI).

Figure 6 (top graph) displays the outcome variable DUC, depending on the probability
that the self-employed worker receives the benefit when he or she ceases activity. The black
line represents the average value of DUC for the group of control, depending on the probabil-
ity of receiving benefits. We can observe that it increases slightly from the starting point to
that one in which the probability of receiving the payment is, more or less, 0.5. Something
very similar can be appreciated for the group of treatment, depicted by the red line. From
that point (0.5) onwards, approximately, that pattern disappears, and the curves come to
cross. Nonetheless, these point estimates are not very precise in statistical terms.

In any case, the relevance of Figure 6 is precisely to show the confidence intervals and
thus the statistical precision of those point estimates, and it is clear from it that from like-
lihood values of 0.35 onwards those point estimates should be taken with some caution.
This is so since the mass of individuals there is not very large and point estimates are less
precise.
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Figure 6: P(1) Impact estimation by means of nhon-parametric regression of
E(DUC]|treated,ps) (top graph) and (2) non-parametric density estimation of being
treated (receiving benefit for cessation of activity) (bottom graph)

Source: Own elaboration from MCVL.

In order to study the impact of receiving benefits, it is necessary to analyze these figures
considering a given value of the propensity. For this value, we compare the vertical differ-
ence between the red line and the black line, according to equation (8). This is the impact of
receiving the benefit on the number of days to return to work, based on the probability of
receiving the benefit when the self-employed person stops working. Comparing the vertical
distance between the two lines, we detect that the impact increases slightly between the
propensity score values between zero and 0.10. This is mainly because the control group
regression (black line) shows, to some extent, a negative trend just at the beginning. In other
words, self-employed workers who do not receive the benefit, but that, according to their
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observed variables, were more likely to receive it when they ceased the activity, show a re-
duction in the outcome variable DUC. For this reason, the impact of being a beneficiary in-
creases. For propensity values higher than 0.3, the impact is drastically reduced. This is
mainly due to the fact that the self-employed workers of the group of treatment (red line)
reduce the number of days until they go back to work.

Comparing this result of Figure 6 (top graph) with respect to those shown in Table 8, it
is possible to state that heterogeneity is an important issue. As can be seen in Figure 6, the
impact is far for being constant throughout the likelihood of being treated. In fact, the aver-
age point estimate of 0.36 logarithmic points obtained in Table 8 seems to be hiding impor-
tant features. In order to delve into this question, Figure 7 and Table 9 have been elaborated.

1,2

0,8 A

0,4 ® - @ @

Impact of the benefit

0 T T T T T T T T
0,025 0,075 0125 0,175 0,225 0275 0325 0,375 0425
-0,2 1

-0,4
Probability of participation (D=1) (midpoint interval)

| ® Estimation impact Interval 95% ------ Average impact |

Figure 7: Impact of CAB on DUC (probability of being a beneficiary)

Source: Own elaboration from MCVL.

In them we show the impact estimates for different probabilities together with their cor-
responding confidence intervals and the average impact estimate of 36 logarithmic points
obtained in Table 8.

We focus our attention within the probability (of being treated) range of 0.05-0.30 since
between those limits is where the point estimates look to be more precise and reliable ac-
cording to the confidence intervals. The impact is estimated to be about 30 logarithmic points
for low probabilities of being treated. However, as such probability rises also does the im-
pact. For instance, for values 0.125, 0.175 and 0.225 (42, 36 and 50 logarithmic points, re-
spectively) the estimated impact is already equal or higher than the average impact estimated
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in the same Table 9 (36 logarithmic points). This non-constant impact of the CAB on the
non-employment spells of self-employed workers is one of the main results of our research
and it has important policy implications that will be discussed in the following section.

Table 9
IMPACT OF CAB ON DUC (PROBABILITY OF BEING A BENEFICIARY)
quer limit Upper limit Impact [95% Conf. Interval] lf.&verage
interval impact
0.00 0.05 0.104 -0.234 0.502 0.360
0.05 0.10 0.320 0.155 0.562 0.360
0.10 0.15 0.415 0.272 0.588 0.360
0.15 0.20 0.361 0.151 0.543 0.360
0.20 0.25 0.502 0.161 0.800 0.360
0.25 0.30 0.331 0.054 0.609 0.360
0.30 0.35 0.397 -0.045 0.746 0.360
0.35 0.40 0.405 -0.027 1.087 0.360
0.40 0.50 0.356 -0.076 0.790 0.360

Source: Own elaboration from MCVL.

9. Economic policy discussion

In order to conclude this paper, we briefly discuss six economic policy implications that
can be attained from our empirical work. Firstly, we have identified a statistically significant
opportunistic behavior carried out by self-employed workers as a consequence of the public
insurance system implemented in Spain. This is important since, for the first time (as far as
we know) the well-documented strategic behavior observed for salaried workers has been
also detected for self-employed workers. Thus, the Social Security administration might
have to put some effort into surveillance activities so as to avoid fraud. Put it differently, we
call the attention to the policy makers about a problem that had not been identified before.

Secondly, we have measured the size of the problem. According to our estimates non-
employment spells are artificially prolonged on average between 33 and 38 logarithmic
points by entitled self-employed workers. Those figures might be used to calculate the finan-
cial cost of such opportunistic behavior. As the number of beneficiaries is also known, a
simple calculation would provide an approximate figure of the financial burden of this issue,
which in turn would allow Labor Ministry officials to compare it to other sources of Social
Security fraud so as to prioritize (or not) the solution of this matter.

In the third place, and linked to the previous comment, it is also important to know the
monetary cost involved because the required surveillance activities are not free, and the So-



Cessation of Activity Benefit for Spanish Self-employed Workers: A Heterogeneous Impact Evaluation 69

cial Security administration ought to be efficient in allotting scarce resource devoted to fraud
control. In other words, our estimates can be used as a guide to perform a cost-benefit
analysis to determine the optimum level of resources dedicated to minimize this issue, as
well as the optimum level of opportunistic behavior tolerated if that were the case.

A fourth important economic policy implication has to do with a potential reform of the
scheme in the future. As it has been mentioned before, there are several countries in which this
social insurance is compulsory for self-employed workers, whereas in Spain it is voluntary. Should
Spanish politicians want to switch from a voluntary to a compulsory scheme in the future, they
have to take into account the results obtained in this paper. According to our estimates that policy
would increase the number of days out of employment within the self-employed population.

The fifth remark concerning economic policy would be also related to the switch from a
voluntary to a compulsory scheme. In terms of the theoretical effects described in section 2,
this modification would have a positive element since the adverse selection problem would
be eliminated on the one hand. However, and on the other hand, it is likely that moral hazard
considerations would worsen since more individuals would be affected now.

Finally, as it is clear from our outcomes that heterogeneity is an issue, and the likelihood
of being treated matters. We find that the impact on non-employment spells increases as that
probability rises. Our PSM estimates allow us to identify which socioeconomic factors raise
the likelihood of being treated and so the Social Security Administration might make use of
these results so as to target these socioeconomic groups more prone to develop an opportun-
istic behavior and, consequently, to watch them more intensively.

10. Conclusions

The central aim of this paper is to evaluate the effects of a public policy: the cessation
of activity benefit (CAB) for Spanish self-employed workers. More specifically here we
focus on the effects on non-employment duration spells observed for this type of workers. In
a context of budget restrictions for the Social Security, it seems necessary to carry out peri-
odic evaluations in order to verify the effectiveness of the measures and programs imple-
mented. In this regard, the impact evaluation has recently been consolidated as an essential
tool to advise policy makers in decision-making, as well as to define their priorities in the
future. To the best of our knowledge, this is the first impact evaluation of the CAB program
for Spain. Furthermore, as far as we know, this is the first impact evaluation of a similar
program in Europe.

This CAB insurance system might be affected by adverse selection and up to three dif-
ferent kinds of moral hazard: (1) “ex ante incidence moral hazard”, (2) “ex post incidence
moral hazard” and (3) “ex post duration moral hazard”. For all of these reasons we would
expect that those self-employed workers being beneficiaries of the CAB experience longer
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non-employment spells compared to those not entitled. This is precisely what we find when
by means of a PSM methodology and by using the MCVL we inspect our data.

More exactly, our results show that when we do not take into account heterogeneity in
the treatment, self-employed workers receiving CAB experience non-employment spells 33
logarithmic points longer than their not entitled counterparts, when we adopt the nearest
neighbor approach in the PSM procedure. When we implement the kernel and the radius
approaches to the PSM that difference increases to 36 and 38 logarithmic points of impact,
respectively. All these results are highly significant in statistical terms. Thus, the evidence
obtained in this paper is quite coherent with the common result found in studies analyzing
the effects of UB on unemployment spells for salaried workers. Put in other words, there is
a powerful disincentive effect of public insurances on job-finding activities.

On the other hand, our empirical work not only assesses the average impact of the program
but also allows for heterogeneity in the treatment. Put another way, we follow the approach de-
veloped by Lechner (2002) and take into account the likelihood of participation in the program
according to the observed individuals’ characteristics. The impact is estimated to be around 30
logarithmic points for low probabilities of being treated (i.e., for probabilities about 0.05-0.10)
but that impact intensifies significantly when the likelihood of being treated is close to 0.25 (e.g.,
the impact is estimated to be 50 logarithmic points when the likelihood equals 0.225).

Finally, we discuss six economic policy implications. First, this study identifies an oppor-
tunistic behavior in the self-employed population that so far had not been detected either in
Spain or in other European countries. In the second place, we quantify such opportunistic be-
havior, allowing policy makers to make more informed decisions. Thirdly, that quantitative
evaluation also provides figures to perform a fine-tuning cost-benefit analysis by Labor Ministry
officials so as to design optimal surveillance policies. Next, as in several European countries this
social insurance is compulsory, we consider a potential legislative reform switching the Spanish
system from voluntary to mandatory. Thus, we would obtain other two economic policy implica-
tions. The first one would an expected increase in the number of days out of employment
within the self-employed population. The second one has to do with the theoretical effects dis-
cussed in section 2. On the one hand, it would be expected to improve the adverse selection is-
sues, but, on the other hand, the moral hazard problems would worsen since more individuals
would be now potential beneficiaries. Finally, we have proved that heterogeneity is an issue, and
the likelihood of being treated matters. Our econometric analysis let us know what socioeco-
nomic groups are more prone to develop an opportunistic behavior and, this might be used by
the authorities (e.g., the Labor Inspectorate) to watch them more exhaustively.
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Notes

1. See Moral-Arce (2016).

2. The RETA offers coverage to workers who perform a regular, personal and direct economic activity for profit,
without being subject to a work contract.

3. Workers’ compensation in Spain has its own moral hazard problems (see, for instance, Martin-Roman and
Moral, 2016; Martin-Roméan and Moral, 2017).

4.  See the Appendix, just at the end of the paper, to know how the unemployment coverage for self-employed
workers in Europe is at the current time.

5. Model TA.0521 is the one that allows process registration, “deregistration” and application changes in the
RETA from the Social Security records. It is available from the web page of the Spanish Ministry of Employ-
ment and Social Security.

6.  The abbreviation “ps” in equations (6), (7) and (8) stands for “propensity score”.
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Resumen

El objetivo de este articulo es evaluar los efectos de una politica publica implementada en el sistema
espafiol de Seguridad Social: la Prestacién por Cese de Actividad para trabajadores auténomos. Utili-
zando la Muestra Continua de Vidas Laborales (MCVL) y por medio de una metodologia de Propen-
sity Score Matching (PSM), nuestros resultados muestran que, cuando no tenemos en cuenta la hete-
rogeneidad en el tratamiento, los trabajadores auténomos que reciben la prestacion experimentan
periodos fuera del empleo entre 33 y 38 puntos logaritmicos mds largos que sus andlogos sin presta-
cion. También detectamos que esta diferencia no es constante, sino que depende de la probabilidad de
ser tratado. Creemos que los dos problemas tradicionales que afectan a los mercados de seguros, con-
secuencia de la informacién asimétrica, la seleccion adversa y el riesgo moral, se encuentran detrds de
estos resultados.

Palabras clave: autoempleo, evaluacion de impacto, propensity score matching, comportamiento opor-
tunista.
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