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Research on the effects of unemployment benefits on the behaviour of the 
agents participating in the labour market has also been very intense in the 
areas of Public Economics and Labour Economics. 

Social protection of unemployed workers has traditionally been an important 
issue in Spain given the very high unemployment rate that the country has 
been experiencing over the last decades.

Most of such research has been focused on the group of workers who until a 
few years ago were eligible for unemployment benefits: salaried workers or 
employees.

Self-employment is a significant component of total employment in the labour 
markets of most countries.

• 2021: 14.5% in the EU-27, 14.3% in the Eurozone, and 15.8% in Spain.
• 2013: 16,8% in EU-27, 15.9% in the Eurozone, and 17.9% in Spain.
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The Cessation of Activity of Self-Employed Workers programme, or Cese de 
Actividad de los Trabajadores Autónomos (CATA) in Spanish, provides a 
regulatory framework for unemployment protection for self-employed 
workers. 

CATA is part of an international movement for unemployment protection for 
non-standard workers in OECD or EU terminology.

With regard to the research question, this paper aims to investigate the 
effects of the benefit on the recipients’ behaviour. The focus is on the 
employment path of the worker after receiving the CATA benefit.

By means also of quasi-experimental methods, we study whether or not the 
CATA beneficiary develops a more stable employment trajectory than in the 
case of having experienced the counterfactual situation of not having been a 
CATA beneficiary.
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We follow a two-fold approach:

• A utilitarian microeconomic model is developed to account for the 
theoretical channels through which being a CATA beneficiary would 
produce effects on the outcome variable considered in this study. 

• Use is made of a method that is quite popular in the scientific field of 
impact evaluation, the Propensity Score Matching (PSM).

There is a lack of systematic analysis studying the effects of unemployment 
benefits on self-employed workers. We intend to close this gap in the field, at 
least partially, with this investigation.

As for the results, we found that there is a negative effect on the quality of 
work careers of those beneficiaries who took advantage of CATA. 
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Background

A person decides to become self-employed by comparing the costs and 
benefits of doing so (see, for example, Rees and Shah, 1986; De Wit and Van 
Winden, 1989; Johansson, 2000; Hammarstedt, 2006; Hammarstedt and 
Shukur, 2009; Congregado et al., 2012). 

“Opportunity entrepreneurs“. Individuals who become self-employed as a 
consequence of "pull" factors, i.e. when the purpose of doing so is to explore 
business opportunities (see, for example, Dennis, 1996; Blanchflower and 
Oswald, 1998; Dawson et al., 2009; Millán et al., 2014). 

“Necessity entrepreneurs“. Workers who enter self-employment due to a lack 
of alternative job opportunities, i.e. due to what the literature has labelled as 
"push" factors (e.g. Storey and Johnson, 1987; Persson, 2004; Congregado et 
al., 2010; Dawson and Henley, 2012).



7

Background

Because of the quantitative importance of self-employment, the analysis of 
the effects of entrepreneurship on the labour market has attracted much 
attention in recent research.

• Macroeconomic point of view: (e.g. Parker et al., 2012; Carmona et al., 2016; 
Lopez-Perez et al., 2020; Congregado et al., 2010; Carmona et al., 2012; 
Congregado et al., 2012; Cueto et al., 2015; Cueto el al., 2021a).

• Microeconomic point view: (e.g. Román et al., 2011; Millán et al., 2012; 
Román et al., 2013; Millán et al., 2014; Cueto and Mato, 2006; Muñoz-Bullón
and Cueto, 2011; Cueto et al., 2017; Cueto et al., 2021b).
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Background
There is also an emerging literature analysing self-employment start-up
programmes as a way out of unemployment using quasi-experimental
designs, which is partially related to our research.
• For example, Meager et al. (2003), Caliendo (2009), Caliendo and Künn

(2011), Almeida and Galasso (2010), Rodriguez-Planas and Benus (2010),
Michaelides and Benus (2012), Behrenz et al. (2016). Also, some works from
a more general perspective (e.g. Caliendo and Künn, 2014; Caliendo et al.,
2015; Caliendo et al., 2016).

The strand of literature most influential to this research is the analysis of the 
effects of public insurance on workers' labour market behaviour (e.g., Martín-
Román, 2022).
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Background

Two research questions have been the most productive:

• Does entitlement to unemployment benefit significantly lengthen the
period of unemployment?

• After having received unemployment benefit, is the subsequent
employment path of the worker characterised by jobs of higher or
lower quality (in terms of wage level and job stability)?
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Background

The effect of unemployment benefits on the duration of unemployment, in the
case of salaried workers, is a widely studied topic in the field of labour
economics.

• Using macroeconomic data: Layard et al. (1991), Scarpetta (1996), Nickell
(1997), Bassanini (2006).

• The microeconomic early literature is even more extensive: Atkinson and
Micklewright (1991) and Pedersen and Westergård-Nielsen (2000),
Holmlund (1998), Nickell (1979), Fallick (1991), Ham and Rea (1987), Meyer
(1990) and Katz and Meyer (1990), Hunt (1995), Carling et al. (1996) and
Winter-Ebmer (1998)
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Background
• Following this early microeconomic literature, new developments in

econometric techniques have attempted to isolate the true causal effect
using quasi-experimental econometric methodologies:
• Card and Levine (2000), Carling et al. (2001), Bennmarker et al. (2007),

Røed and Zhang (2003), Uusitalo and Verho (2010), Van Ours and
Vodopivec (2006), Lalive et al. (2006), Card et al. (2007) and Lalive
(2007, 2008), Schmieder et al. (2012a), Caliendo et al. (2013), Le
Barbanchon (2016), Addison and Portugal (2008), and Centeno and
Novo (2006, 2009, 2014).

• For the Spanish case:
• Bover et al. (2002), Rebollo-Sanz and García-Pérez (2015), and

Rebollo- Sanz and Rodríguez-Planas (2018)
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Background

The main conclusion that can be drawn from this newer literature is that
there are significant effects on the duration of unemployment if the
replacement rate or the potential benefit duration (PBD) changes.

• An increase in PBD lengthens the duration of unemployment by about 20%
of the increase in PBD.

• The elasticity of unemployment duration with respect to the benefit amount
is estimated to be in the range of 0.4 to 1.0.
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Background

The study of the effect of the unemployment benefits on post-unemployment
outcomes (PUO) has also been a topic that has attracted some research
attention (salaried workers).

• Wage levels
• Employment stability

The theoretical expected effects of unemployment benefit on PUO are
ambiguous and depend on the individual's behaviour during the time she is
receiving the benefit.
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Background

Studies examining the PUO in the empirical literature on salaried workers
seem to confirm that the relationship is not as clear as in the case of
unemployment duration: Tatsiramos and van Ours (2014), Card et al. (2007),
Van Ours and Vodopivec (2008), Caliendo et al. (2013), Nekoei and Weber
(2017), De Groot and van der Klaaw (2019), Litcher and Schiprowski (2021).

Although there is important social support in favour of unemployment
insurance for self-employed workers (Boeri et al., 2020), there are important
problems for its implementation.

• Adverse selection
• Moral hazard
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Background

Evidence of moral hazard is precisely 
found in the only impact evaluation of the 
effects of CATA in Spain (Moral-Arce et 
al., 2019). (different research question)

Self-employed workers receiving CATA 
payments experience non-employment 
spells between 33 and 38 logarithmic 
points longer than their non-entitled 
counterparts.
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Background
We will focus on one of the results related to PUO: the stability of employment
after receiving the CATA.

The level of earnings of the self-employed has always been a controversial
issue in labour statistics, as in some cases it is considered to be
underestimated.

The variable we will use in the empirical analysis will be the number of days
of social security contributions after receipt of the allowance.

A higher number of contribution days implies a better average quality of the
jobs obtained after the CATA and has therefore been chosen as the outcome
variable.



The policy to be evaluated in this research is the CATA benefit. Law 32/2010, of 
August 5 (developed by Royal Decree 1541/2011, of October 31).
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Institutional framework

Previous legislation
(before August 2007)

Statute of the self-employed worker
(August 2007-October 2011)

Law 32/2010 & 
Royal Decree 

1541/2011
(November 2011-
December 2014)

Law 35/2014
(January 2015-December 2018)

Royal Decree-Law 28/2018
(January 2019-March 2020)

Royal Decree-
Law 8/2020
(April 2020 
onwards)

Previous
legislation

Statute of the
self-employed

worker

Law 32/2010 &
Royal Decree

1541/2011

Law 35/2014

Royal Decree-
Law 28/2018

Royal Decree-
Law 8/2020

Figure 3.1. Legislation affecting CATA.



The reason for using the period 2011-2015 is linked to the quasi-experimental
design of our empirical strategy.

During those years it is possible to find self-employed workers who had
ceased activity and were entitled to receive the CATA (treated group) and
others who had not obtained this right (control group).

Law 35/2014, of December 26, substantially changes the incentive scheme for
self-employed workers and it was therefore decided to end the study period
in 2015 (given that the benefit can be received up to one year after acquiring
entitlement).

18

Institutional framework



Characteristics:
• Having paid the contribution for the benefit

• The policy financed exclusively by tax collection from contributions from
this group

• Voluntary nature of the scheme (partially)

• CATA coverage was linked to workers’ compensation (occupational health
insurance)

• Law 35/2014, of December 26, makes unemployment protection
independent from workers’ compensation

19

Institutional framework
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Institutional framework

Figure 3.2. Evolution of CATA contributors in the RETA

Fuente: Moral-Arce et al. (2019).
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Institutional framework
Features:

• The MCSS were in charge of protecting the workers who were affiliated
with them (approximately 89% of the people covered by the CATA system).

• The agency in charge of looking after workers not affiliated to a mutual
insurance company was the SEPE (about 9.5% of the workers covered)

• or the Social Marine Institute in the case of workers in the Special Regime
for the Sea (the remaining 1.5% of the workers covered)
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Institutional framework

1. Be registered in the Social Security system.
2. Cover the minimum contribution period (12 months).
3. Be in a legal situation of cessation of activity.
4. Not having reached the stipulated age to be entitled to the retirement

pension, unless the self-employed worker has not accredited the required
contribution period.

5. Be up to date with Social Security contributions.

Table 3.1. Requirements to receive CATA.



23

Institutional framework
A key legal concept to receive the CATA is "being in a legal situation of
cessation of activity." 

1) Due to the concurrence of economic, technical, productive or
organizational reasons. In the case of an establishment open to the public,
its closure will be required during the reception of the service or its
transmission to third parties. It is understood that these reasons are met
if they exist (or exist): 
1) Losses, in a full year, greater than 10% of the income obtained in the

same period, excluding the first year of the start of the activity; 
2) Claiming debts through administrative means, if it is at least 30% of

the income of the previous year; 
3) Judicial declaration in case of bidding. 

2) Due to force majeure, determining the temporary or definitive cessation of
the activity.
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Institutional framework
3) Loss of the administrative license, provided that it is a requirement for

the exercise of the activity and is not motivated by the commission of
criminal offenses. 

4) Cases of gender violence when they involve the cessation of the activity
(whether temporary or permanent).

5) Due to divorce or marital separation, by judicial resolution, in cases in
which the self-employed worker can benefit from family benefits for
assistance in the business. 

6) Due to involuntary cessation in the position of director or administrator of
a company or in the provision of services to it, when the company has
incurred losses greater than 10% of its income or has decreased its net
worth below the two thirds of the company’s capital.

7) Economically dependent self-employed workers who cease their activity
due to the termination of the contract signed with the client on which they
depend.
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Institutional framework
In no case will it be considered a legal situation of cessation of activity for
those workers who voluntarily cease or interrupt their activity.

Nor will the cessation be considered legal in the case of dependent self-
employed workers who, after terminating their relationship with the client
and receiving the benefit, contract again with the same client within one year
from the time the benefit was exhausted.

The entitlement of a self-employed worker includes financial compensation
and the payment of social security contributions for health insurance and
temporary disability.

The amount of the benefit was 70% of the average of the contribution bases of
the previous 12 months of activity, with a limit that varied according to family
burdens. (Table 3.3.)
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Institutional framework

%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

Table 3.3. Limits of the benefit for cessation of activity
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Institutional framework
To determine the period of coverage, the contribution period of the 48 months
prior to the cessation of activity was considered

Of this total, 12 months had to be continuous and immediately prior to the
termination.

Contribution period

(months)

Protection period

(general case)

Protection period

(>60 years)
From 12 to 17 2 months 2 months
From 18 to 23 3 months 4 months
From 24 to 29 4 months 6 months
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

Table 3.4. Duration of the benefit for cessation of activity
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Institutional framework

Table 3.5. Number of applications and cessation of activity beneficiaries

Source: Social Security.
Note: (1)-(2)=(3)+(4)+(5)

Year
Presented

(1)

Withdrawals

(2)

Accepted

(3)

Rejected

(4)

Under study

(5)

2011 n/a n/a n/a n/a n/a
2012 n/a n/a n/a n/a n/a
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



Suppose that individuals maximise utility in a two-period horizon.

In period 0, the individual has no job and spends her time endowment looking for a 
job or enjoying it as leisure.

𝑻𝑻𝟎𝟎 = 𝑳𝑳𝟎𝟎 + 𝑺𝑺𝟎𝟎 → 𝑳𝑳𝟎𝟎 = 𝑻𝑻𝟎𝟎 − 𝑺𝑺𝟎𝟎 (𝟏𝟏)

The person derives utility from the income she earns that allows her to consume. 
For the sake of simplicity, in period 1, the utility only comes from the income she 
makes.

𝑼𝑼 = 𝑼𝑼𝟎𝟎 𝑰𝑰𝟎𝟎,𝑳𝑳𝟎𝟎 + 𝜹𝜹𝜹𝜹𝟏𝟏 𝑰𝑰𝟏𝟏  (𝟐𝟐)

𝝏𝝏𝑼𝑼𝒋𝒋

𝝏𝝏𝑰𝑰𝒋𝒋
> 𝟎𝟎;

𝝏𝝏𝟐𝟐𝑼𝑼𝒋𝒋

𝝏𝝏(𝑰𝑰𝒋𝒋)𝟐𝟐
< 𝟎𝟎 ∀𝒋𝒋 = 𝟎𝟎,𝟏𝟏 (𝟑𝟑.𝟏𝟏)

𝝏𝝏𝑼𝑼𝟎𝟎

𝝏𝝏𝝏𝝏𝟎𝟎
> 𝟎𝟎;

𝝏𝝏𝟐𝟐𝑼𝑼𝟎𝟎

𝝏𝝏(𝑳𝑳𝟎𝟎)𝟐𝟐
< 𝟎𝟎 (𝟑𝟑.𝟐𝟐)
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In period 0, the individual's income is made up of non-labour income M and 
unemployment benefit B, if she is entitled to it.  

𝑰𝑰𝟎𝟎 = 𝑴𝑴𝟎𝟎 + 𝑩𝑩 (𝟒𝟒)

In period 1, the individual's income comes from the non-labour income of that 
period plus the labour income she earns.

𝑰𝑰𝟏𝟏 = 𝒇𝒇 𝑯𝑯𝟏𝟏 = 𝑴𝑴𝟏𝟏 + 𝒘𝒘𝑯𝑯𝟏𝟏 (𝟓𝟓)

𝑯𝑯𝟏𝟏 indicates the number of working days that the person works in period 1, and 𝒘𝒘
is the income per working day.

We reasonably assume that a longer job search time in period 0 leads to a better 
job match in period 1, which implies a higher number of days worked.

𝑯𝑯𝟏𝟏 = 𝒈𝒈 𝑺𝑺𝟎𝟎  𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘
𝝏𝝏𝑯𝑯𝟏𝟏

𝝏𝝏𝑺𝑺𝟎𝟎
= 𝒈𝒈′ > 𝟎𝟎 (𝟔𝟔)
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The individual has to maximise the utility function (2) with respect to 𝑆𝑆0

𝒎𝒎𝒎𝒎𝒎𝒎
𝑺𝑺𝟎𝟎

𝑼𝑼 = 𝑼𝑼𝟎𝟎 𝑰𝑰𝟎𝟎,𝑳𝑳𝟎𝟎 + 𝜹𝜹𝜹𝜹𝟏𝟏 𝑰𝑰𝟏𝟏  (𝟕𝟕)

The first-order condition of the mathematical programme can be expressed by

𝝏𝝏𝝏𝝏
𝝏𝝏𝑺𝑺𝟎𝟎

= −𝑼𝑼𝑳𝑳𝟎𝟎 + 𝜹𝜹𝜹𝜹𝒈𝒈′𝑼𝑼𝑰𝑰𝟏𝟏 = 𝟎𝟎 (𝟖𝟖)
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The model developed emphasises the trade-off between consuming more leisure 
time in the present period (i.e. enjoying more utility in period 0) or devoting more 
time to active job search in period 0. The latter reduces utility in period 0 but 
increases income in period 1 by means of achieving a better job matching. 

⁄𝝏𝝏𝝏𝝏𝟎𝟎 𝝏𝝏𝑳𝑳𝟎𝟎
⁄𝝏𝝏𝝏𝝏𝟏𝟏 𝝏𝝏𝑰𝑰𝟏𝟏

=
𝑼𝑼𝑳𝑳𝟎𝟎
𝑼𝑼𝑰𝑰𝟏𝟏

= 𝜹𝜹𝜹𝜹𝒈𝒈′ → 𝑹𝑹𝑹𝑹𝑹𝑹𝑳𝑳𝟎𝟎
𝑰𝑰𝟏𝟏 = 𝜹𝜹𝜹𝜹𝒈𝒈′ (𝟗𝟗)

We are really interested in determining the number of working days that the 
individual actually works in period 1 since that will be the outcome variable of the 
econometric exercise carried out in the empirical part. Through the "production 
function" (6), this value is obtained directly.

𝑺𝑺𝟎𝟎∗ → 𝑯𝑯𝟏𝟏
∗ = 𝒈𝒈 𝑺𝑺𝟎𝟎∗  (𝟏𝟏𝟏𝟏)
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We are interested in determining how the optimal job search time changes when 
the unemployment benefit amount varies.

We construct the implicit function (11):

𝑭𝑭 𝑺𝑺𝟎𝟎,𝑩𝑩 =
𝑼𝑼𝑳𝑳𝟎𝟎
𝑼𝑼𝑰𝑰𝟏𝟏

− 𝜹𝜹𝜹𝜹𝒈𝒈′ = 𝟎𝟎 (𝟏𝟏𝟏𝟏)

Using the implicit function theorem:

𝝏𝝏𝑺𝑺𝟎𝟎
𝝏𝝏𝝏𝝏

= −
⁄𝝏𝝏𝝏𝝏 𝝏𝝏𝝏𝝏
⁄𝝏𝝏𝝏𝝏 𝝏𝝏𝑺𝑺𝟎𝟎

 (𝟏𝟏𝟏𝟏)
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Starting with the derivative of the numerator:

⁄𝝏𝝏𝝏𝝏 𝝏𝝏𝝏𝝏 =

𝝏𝝏𝑼𝑼𝑳𝑳𝟎𝟎
𝝏𝝏𝝏𝝏 𝑼𝑼𝑰𝑰𝟏𝟏 −

𝝏𝝏𝑼𝑼𝑰𝑰𝟏𝟏
𝝏𝝏𝝏𝝏 𝑼𝑼𝑳𝑳𝟎𝟎

𝑼𝑼𝑰𝑰𝟏𝟏
𝟐𝟐 ⋛ 𝟎𝟎 (𝟏𝟏𝟏𝟏)

If leisure is a normal good, then the expression (13) is positive. 

As regards the denominator of (12):

⁄𝝏𝝏𝝏𝝏 𝝏𝝏𝑺𝑺𝟎𝟎 =

𝟏𝟏

𝑼𝑼𝑰𝑰𝟏𝟏
𝟐𝟐

+

−
𝝏𝝏𝑼𝑼𝑳𝑳𝟎𝟎
𝝏𝝏𝑳𝑳𝟎𝟎

𝑼𝑼𝑰𝑰𝟏𝟏

+

−
𝝏𝝏𝑼𝑼𝑰𝑰𝟏𝟏
𝝏𝝏𝑰𝑰𝟏𝟏

𝒘𝒘𝒈𝒈′𝑼𝑼𝑳𝑳𝟎𝟎

+

−𝜹𝜹𝜹𝜹𝒈𝒈′′
?

(𝟏𝟏𝟏𝟏)
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Figure 4.1. Effects of unemployment 
benefit on job search time.
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Theory

In both panels, leisure is assumed to 
be a normal good for simplicity. 

The upper graphs represent the 
level of utility as a function of job 
search time for a given level of 
benefit.

Two situations are considered:
• when the worker has no access 

to the CATA (B=0) 
• when she is entitled to receive 

the benefit (B>0)



Figure 4.1. Effects of unemployment 
benefit on job search time.
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Theory

In the left-hand panel, moving from 
not being a CATA beneficiary (B=0) to 
being a CATA beneficiary (B>0)
would reduce the optimal job search 
and induce a lower number of days 
worked in period 1.

In the right-hand panel, we illustrate 
a possible scenario. Unlike in the 
left-hand panel, this is not the only 
feasible outcome. The utility function 
could shift either to the left or to the 
right.



Figure 4.1. Effects of unemployment 
benefit on job search time.
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Theory

To recapitulate:

Assuming that leisure is a normal 
good and that there are diminishing 
marginal returns associated with job 
search, an increase in B would 
result in fewer days worked in 
period 1

However, this need not always be 
the case

Ultimately, this is essentially an 
empirical question.



38

Data
The database used has been the Continuous Sample of Working Lives (MCVL
in Spanish), created in 2004 by the initiative of the, at that time, Ministry of
Labour and Immigration.

A noteworthy feature of the MCVL lies in its coverage of the labour force,
including both those individuals effectively working and those who are
recipients of contributory allowances (omitting personal details such as the
marital status).

We used the MCVL 2015, verifying episodes of affiliation to the Special Regime
for Self-Employed Workers (RETA, from its acronym in Spanish) completed in
the period 2011-2015.

We analysed what we call the Post-Unemployment Days of Contribution
(PUDOC), which will be the main outcome of the study.
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Data

GROUP
SEX

TOTALFEMALES MALES

Self-employed workers of control
169 350 519

61.01 % 66.92 % 64.88 %

Self-employed workers of 
treatment

108 173 281
38.99 % 33.08 % 35.12 %

TOTAL
277 523 800

100 % 100 % 100 %

Table 5.1. Sample (by group and sex)

The total sample size is equal to 800 observations, which is made up of 523 men
and 277 women. The presence of males is predominant.

We have a total of 519 units of control and 281 units of treatment.
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Data
Table 5.2. Basic descriptive statistics for PUDOC (by group)

The mean of the outcome variable PUDOC is practically double in the units of
control compared to the units of treatment.

The figures corresponding to the minimum and maximum: 0 days and 366
days, respectively, for both distributions.

MEASURES GROUP
CONTROL TREATMENT

Mean 115.42 64.77
Standard Deviation (145.68) (128.85)
Minimum 0 0
Maximum 366 366
Skewness 0.76 1.68
Kurtosis 1.88 4.04
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Data
Table 5.3. Basic descriptives for the variable PUDOC (by group): 2011-2015

STARTING YEAR (1)
GROUP

TOTALCONTROL TREATMENT

2011
91.09 12.50 81.06

(136.56) (43.30) (130.99)
N = 82 N = 12 N = 94

2012
103.52 58.01 86.10

(134.13) (125.01) (132.23)
N = 108 N = 67 N = 175

2013
132.60 97.91 120.85

(152.33) (144.86) (150.35)
N = 121 N = 62 N = 183

2014
130.23 71.83 108.38

(147.54) (133.31) (144.77)
N = 102 N = 61 N = 163

2015
112.50 46.97 84.52

(152.80) (119.74) (143.03)
N = 106 N = 79 N = 185

AVERAGE
115.42 64.77 97.63

(145.68) (128.85) (141.99)
N = 519 N = 281 N = 800
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Methodology
We carry out an impact evaluation by means of a well-known quasi-
experimental technique: the Propensity Score Matching (PSM).

By using this technique, researchers can effectively control for selection bias
and other confounding variables, achieving reliable estimates of the
program's causal effects.

Through the identification of similar individuals who did not receive the
benefit, PSM enables the making of a comparable counterfactual (group of
control).

PSM allows researchers to use observational data, maximizing the available
information without the need for random assignment.
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Methodology
Two key assumptions underlie the use of matching methods, and PSM in
particular.

(1) Conditional Independence Assumption (CIA). This implies that
unobservable characteristics do not play a significant role. In other words,
they are considered irrelevant in determining participation in the program
and do not bias treatment effects estimates.

(2) Common support. Those individuals with the same vector of regressors
have a positive probability of being both participants and non-participants
in the policy. It is therefore necessary that there is an overlap in the
distribution of observable characteristics between the group of treatment
and the group of comparison.
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Methodology

Exact matching can only be carried out in very specific situations. It is very
difficult to apply it when:
• any of the characteristics to be included in the analysis is continuous (e.g.

income or weight)
• the sample size is small
• the number of explanatory variables is extremely large

The PSM was developed to overcome all these limitations of classical
matching, solving the so-called "curse of dimensionality" problem
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Methodology

The different steps to properly evaluate the CATA program

[1] Estimate the probability of participating in the CATA program using the
treatment and control samples. We should estimate the probability of
participation as a function that can be linear or nonlinear in the observable
characteristics of the individuals.

𝑷𝑷 𝑫𝑫𝒊𝒊 = 𝟏𝟏 𝑿𝑿𝒊𝒊 =
𝒆𝒆𝒆𝒆𝒆𝒆(𝜶𝜶 + 𝜷𝜷𝑿𝑿𝒊𝒊)

𝟏𝟏 + 𝒆𝒆𝒆𝒆𝒆𝒆(𝜶𝜶 + 𝜷𝜷𝑿𝑿𝒊𝒊)
(𝟏𝟏𝟏𝟏)



46

Methodology

[2] Predict the probabilities of participation of each self-employed worker for
both treated and control units. This estimated probability is called Propensity
Score (PS).

�𝑷𝑷 𝑫𝑫𝒊𝒊 = 𝟏𝟏 𝑿𝑿𝒊𝒊 =
𝒆𝒆𝒆𝒆𝒆𝒆(�𝜶𝜶 + �𝜷𝜷𝑿𝑿𝒊𝒊)

𝟏𝟏 + 𝒆𝒆𝒆𝒆𝒆𝒆(�𝜶𝜶 + �𝜷𝜷𝑿𝑿𝒊𝒊)
𝟏𝟏𝟏𝟏

[3] Constrain the sample to the “common support” area. This condition entails
that only control units having PS pretty close to those of the treatment ones
are used in the estimation.
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Methodology

[4] Choosing a matching algorithm. We have used six different matching
algorithms: (1) Nearest Neighbour; (2) Radius (maximum distance); (3) Caliper;
(4) Kernel; (5) Local Linear Regression; and (6) Stratification
(“Subclassification” or “Blocking”)
• They vary in how they define the neighbourhood for each self-employed

worker “treated”
• They also differ in the weights they assign to these neighbours

[5] Evaluate the quality of the matching (“balancing test” or “balancing
property”). The “balancing test” analyses whether the two groups, after
matching, have similar average values for the observed characteristics.
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Methodology

[6] Calculate the impact of the CATA program and check if the results found
are statistically significant. It can be specified as the weighted mean of the
difference in the outcome variable between treatment and control units.
Average Treatment Effect on the Treated (ATET):

�𝝉𝝉𝑷𝑷𝑷𝑷𝑷𝑷𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 =
𝟏𝟏
𝑵𝑵𝑻𝑻

�
𝒊𝒊 𝝐𝝐 𝑪𝑪𝑪𝑪

𝒀𝒀𝒊𝒊𝑻𝑻 − �
𝒋𝒋 𝝐𝝐 𝑪𝑪𝑪𝑪

𝒘𝒘 𝒊𝒊, 𝒋𝒋 𝒀𝒀𝒋𝒋𝑪𝑪 (𝟏𝟏𝟏𝟏)

[7] Implement sensitivity tests to check the robustness of the estimates 
performed. 
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Results
Characteristics Coefficient SE 𝒛𝒛 𝑷𝑷 > |𝒛𝒛| [ 95% CI ]

Age 0.041 0.006 7.130 0.000 0.030 0.052
Over 60 −0.073 0.227 -0.320 0.747 -0.518 0.371
Month -0.023 0.004 -6.370 0.000 -0.030 -0.016
Year 0.135 0.039 3.440 0.001 0.058 0.211
Education -0.081 0.102 -0.790 0.429 -0.281 0.119
Sex -0.186 0.108 -1.720 0.085 -0.397 0.026
Spaniard 0.604 0.130 4.640 0.000 0.349 0.860
[I] Agriculture -0.521 0.427 -1.220 0.223 -1.359 0.316
[I] Manufacturing 0.375 0.245 1.530 0.126 -0.106 0.856
[I] Commerce -0.177 0.132 -1.340 0.180 -0.435 0.082
[I] Transportation -0.178 0.263 -0.680 0.499 -0.692 0.337
[I] Hostelry -0.449 0.185 -2.430 0.015 -0.811 -0.087
[I] IT Sector 0.092 0.314 0.290 0.770 -0.523 0.708
[I] Banking -0.128 0.297 -0.430 0.668 -0.710 0.455
[I] Consulting -0.176 0.170 -1.030 0.301 -0.510 0.158
[R] Andalucía -0.127 0.171 -0.740 0.457 -0.462 0.208
[R] Aragón -0.087 0.398 -0.220 0.828 -0.866 0.693
[R] Asturias 0.156 0.399 0.390 0.697 -0.627 0.938
[R] Baleares -0.445 0.311 -1.430 0.152 -1.054 0.164
[R] Canarias -0.506 0.363 -1.400 0.163 -1.216 0.205
[R] Cantabria -0.436 0.530 -0.820 0.411 -1.475 0.603
[R] Castilla y León -0.283 0.283 -1.000 0.318 -0.838 0.272
[R] Castilla – La Mancha -0.004 0.285 -0.010 0.990 -0.562 0.555
[R] Cataluña -0.387 0.191 -2.030 0.043 -0.761 -0.013
[R] Com. Valenciana -0.265 0.193 -1.370 0.171 -0.643 0.114
[R] Extremadura -0.189 0.463 -0.410 0.684 -1.096 0.718
[R] Galicia 0.237 0.262 0.900 0.366 -0.277 0.750
[R] Com. de Madrid -0.197 0.200 -0.980 0.326 -0.589 0.196
[R] Región de Murcia -0.828 0.370 -2.240 0.025 -1.552 -0.104
[R] Navarra -0.339 0.442 -0.770 0.443 -1.205 0.527
[R] País Vasco 0.027 0.327 0.080 0.934 -0.613 0.668
[R] La Rioja 0.772 1.031 0.750 0.454 -1.249 2.793
Constant -272.744 78.744 -3.460 0.001 -427.080 -118.408

Stage 1. 

Probit estimation
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Results

Stage 2. 

Predict the probabilities of 
participation

NUMBER OF OBSERVATIONS 791

Mean 0.354

Percentiles

1% 0.019

25% 0.168

50% 0.331

75% 0.523

99% 0.836

Variance 0.048

Skewness 0.352

Kurtosis 2.123
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Stage 3. 

Common support
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Stage 5. 

Choosing a 
matching 
algorithm

MATCHING ALGORITHM ATET SE t-stat

#1

Nearest Neighbour (1) −59.51*** 17.56 −3.39
Nearest Neighbour (1) / trimming (20%) −60.99*** 16.86 −3.62
Nearest Neighbour (5) −71.85*** 14.39 −4.99
Nearest Neighbour (5) / trimming (20%) −73.36*** 13.28 −5.52
Nearest Neighbour (10) −60.72*** 13.53 −4.49
Nearest Neighbour (10) / trimming (20%) −70.85*** 12.42 −5.70
Nearest Neighbour (raw) −59.40*** 19.73 −3.00
Nearest Neighbour (equal weights) −59.40*** 22.76 −2.61

#2 Radius −50.65*** 8.73 −5.80
Radius / trimming (20%) −58.08*** 9.05 −6.41

#3

Caliper (0.25) −59.51*** 17.56 −3.39
Caliper (0.25) / trimming (20%) −60.99*** 16.86 −3.62
Caliper (0.005) −61.55*** 16.32 −3.77
Caliper (0.005) / trimming (20%) −62.89*** 16.93 −3.72

#4 Kernel (normal) −59.51*** 20.75 −2.87
Kernel (normal) / trimming (20%) −60.99*** 18.35 −3.32

#5 Local linear −58.82*** 14.41 −4.08
Local linear / trimming (20%) −63.14*** 14.01 −4.51

#6 Stratification −53.31*** 13.58 −3.93
AVERAGE IMPACT −61.34
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Results

Stage 5. 

Evaluate the 
quality of the 
matching
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Results

Stage 6. 

Calculate the 
impact of the 
CATA program
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Results

Stage 7. 

Implement 
sensitivity tests 
to check the 
robustness of 
the estimates

1. Trying different matching algorithms
2. Dropping data from 2011
3. Applying the LOCO approach
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Conclusions

• Unemployment protection for self-employed workers is an extremely 
relevant issue on the political agenda of the most advanced countries.

• The CATA program in Spain provides unemployment insurance to those 
self-employed who meet a series of prerequisites.

• Unlike the case of salaried workers, there is a lack of scholarly research 
that analyses the effects of this social program on the behaviour of self-
employed workers. 

• From a theoretical point of view, the effect of recognising the right to 
receive the CATA subsidy on the behaviour of the self-employed is 
ambiguous. 
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Conclusions

• The database used has been the Continuous Sample of Working Lives.

• The methodology applied in the paper is the impact evaluation technique 
known as PSM.

• The main results of the paper reveal that the estimated ATET varies from 
-50.65 days to -70.85 days.

• The average ATET is reported to be -61.32 days.

• The sensitivity exercises implemented, furthermore, ensure the validity 
of the estimations.
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