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Abstract
This paper evaluates the effectiveness of a programme that aims to activate wel-
fare recipients to become self-employed. We use unique administrative data which 
contain applicants for a self-employment programme between 2007 and 2010. We 
examine the long-term effects of the programme on people’s welfare recipience, 
employment and income until 8 years after they applied to the programme. The esti-
mations show positive long-term effects of being accepted into the programme. It 
seems that even applying to the programme and subsequently being rejected also 
had positive employment effects. This was probably due to the training and guidance 
the applicants received while writing a business plan, which was a prerequisite to 
participating in the programme. Moreover, a cost–benefit analysis showed that the 
programme is cost-effective.
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1 Introduction

Entrepreneurship is recognised as an important way to create jobs. Specifically, 
the European Commission focuses on encouraging unemployed individuals to 
start businesses. In 2018, 2.5% of unemployed people in the EU started a business. 
However, unemployed people face barriers such as credit restrictions. Hence, self-
employment programmes for the unemployed exist in about half of the EU mem-
ber states (OECD/European Union, 2019). These programmes support unemployed 
individuals in starting a business and usually provide a combination of income sup-
port or credit and professional counselling.

Empirical evidence of the effectiveness of such programmes is growing. The 
results show strong and positive effects on employment outcomes compared to 
unemployed people not participating in the programme, both in Sweden (Behrenz 
et al., 2016) and in Germany (Caliendo & Künn, 2011; Wolff et al., 2016). In addi-
tion, positive effects on the survival rates of subsidised firms versus non-subsidised 
start-ups have been reported in Germany (Caliendo et  al., 2015), Finland (Tokila, 
2009) and France (Duhautois et al., 2015).

We investigate the impact of a self-employment programme for welfare recipi-
ents in the Netherlands. We calculate the long-term effects on welfare recipience, 
employment and income up to 8 years after the person’s application to the pro-
gramme. Preparation for the programme starts with a ‘pre-start period’ in which the 
potential entrepreneur receives guidance in writing a business plan. During the ‘pre-
start period’ they are exempted from the usual job-search requirements which are 
in place while they receive welfare payments. The business plan is then assessed 
by either the municipality or a third party. Once the business plan is approved, the 
welfare recipient is admitted to the self-employment programme itself, which pro-
vides financial assistance and professional guidance. The financial assistance usu-
ally consists of both an interest-free loan that supplements their income to the level 
of a social welfare payment, for a maximum of 3 years, and credit of no more than 
€32,905 at 8% interest (in 2010). The programme has about 5000 applicants per 
year, at an average cost per applicant of €4900. The yearly societal investment in the 
self-employment programme adds up to about €25 million.

This study and previous research have relied mainly on propensity score match-
ing to evaluate the effectiveness of self-employment programmes. The results thus 
present the comparison of a treated group and a non-treated control group, assum-
ing the analysis can control for all relevant characteristics that influence both the 
probability of entrance into the programme and labour market outcomes. Because 
this conditional independence assumption (CIA) cannot be tested, the large effects 
of self-employment programmes found in previous research raise the question of 
whether results are attributable to an actual effect or by any remaining selection in 
the programme. Selection may arise if an unobserved characteristic, like motivation, 
drives as well entry in the programme as labour market outcomes.

Our study contributes to the literature in three ways. First, all previous research 
has compared a treatment group of accepted applicants with a control group of non-
participants. By contrast, we estimate the treatment effects using three different 
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compositions of treatment and control groups. Each composition of treatment and 
control group measures a different aspect of participation in the programme. This 
enables us to distinguish between the effects of applying and the effects of partici-
pating in the programme, conditional on applying. Moreover, each composition of 
treatment and control group deals with a specific type of possible selection bias. 
Using these three configurations of the treatment and control groups provides a rig-
orous check on possible selection bias. Our second contribution is that we focus 
on the effects regarding welfare recipients, whereas most researchers have stud-
ied the effect regarding unemployed people in general; an exception is Wolff et al. 
(2016). Welfare recipients are of special interest, as recent literature indicates that 
start-up programmes are most effective for disadvantaged unemployed individuals 
(Behrenz et al., 2016; Caliendo & Künn, 2011; Wolff et al., 2016). Third, we add to 
the literature by calculating the cost-effectiveness of the programme. Dvouletý et al. 
(2016) evaluated 18 studies on the effects of start-up subsidies and mentioned that 
cost–benefit analyses were missing in earlier literature. Because substantial invest-
ments are involved, the positive effects should also be substantial if the programme 
is to be cost-effective.

Our results show that the self-employment programme decreases unemploy-
ment. These results are confirmed by all three matching strategies. We find that 
the programme is most effective for disadvantaged welfare recipients, namely, low-
educated individuals and non-western immigrants. Notably, rejected applicants also 
benefit from the application procedure as they receive guidance in writing their 
business plans. Therefore, in the cost–benefit analysis, we also considered the effect 
on rejected applicants. The results show that the benefits outweigh the costs of the 
programme.

The remainder of the paper is structured as follows. Section 2 provides a litera-
ture review, explains the three matching strategies, and outlines the theory behind 
the provision of self-employment programmes for unemployed people. Section  3 
describes the Dutch start-up programme in more detail. Section  4 gives an over-
view of the data and descriptives. Section  5 explains the matching methodology. 
The results, the cost-benefit analysis and a discussion are reported in Sect. 6. Sect. 7 
concludes the paper.

2  Literature Review and Theory

2.1  Previous Evidence

The effects of traditional re-integration services for unemployed people—such 
as job counselling, training and (private) wage subsidies—are small but positive. 
These effects increase the probability of the person resuming work by a few per-
centage points (see Card et al., 2018 for an overview). Usually, the effects are rela-
tively small in the short run, given the lock-in effect of these programmes, meaning 
individuals are not highly involved in active job searches and therefore unlikely to 
resume work while they are still attending the training programme. In the medium 
to long run (i.e. more than one year after the start of the programme), larger effects 
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prevail. In general, these programmes tend to be effective mainly for people whose 
characteristics may decrease their labour market chances unless they participate in a 
programme, such as women and people in long-term unemployment.

In comparison to studies on the effectiveness of the traditional re-integration ser-
vices, studies on the effectiveness of self-employment programmes for the unem-
ployed usually show relatively large effects in both the short and long run. Table 1 
presents an overview of a selection of studies. Unlike traditional re-integration ser-
vices, self-employment subsidies show an immediate and large employment effect 
once the subsidy is granted and the individual starts up their business. Although in 
the long run, some businesses fail, the treatment effect of the programme in terms of 
employment after around 5 years is high, ranging from a 15 percentage-point higher 
employment probability in Germany (Caliendo & Künn, 2011) to a 37% increase in 
Sweden (Behrenz et al., 2016). Caliendo and Tübbicke (2020) estimated the effect 
of the reformed self-employment programme in Germany and used propensity 
score matching as well as IV analyses. They estimated that after 40 months, a 21.5 
percentage-point higher employment probability occurred under propensity score 
matching; likewise, there was a 29 percentage-point higher employment probability 
in the IV analysis.

The self-employment programmes reduce unemployment and welfare depend-
ency by an estimated 10–15 percentage points (Caliendo & Künn, 2011; Wolff et al., 
2016). Similar to traditional re-integration services, there is some evidence that 
self-employment subsidies are particularly effective for long-term unemployed peo-
ple (Wolff et al., 2016) and those who face ‘unfavourable’ labour market prospects 
(Caliendo & Künn, 2011).

2.2  Three Matching Strategies

Most evidence on the effectiveness of self-employment programmes to date has been 
obtained from research using propensity score matching methods. This approach 
compares a treated group and a non-treated control group under the Conditional 
Independence Assumption (CIA). The CIA entails that one can control for all varia-
bles that influence both the probability of entrance in the programme and the labour 
market outcomes. The large effects of the self-employment programmes in previous 
studies therefore raise the question of whether the estimated effects are causal or 
the result of selection bias, due to unobserved variables (like motivation). Caliendo 
et al. (2016) strengthened confidence in the CIA by showing that it is unnecessary in 
the estimation to control for personality traits of the individual. Moreover, Caliendo 
and Tübbicke (2020) showed that an IV analysis yielded even higher effects of the 
programme than the analysis based on propensity score matching (see Table 1).

Our research also tests the CIA, but in a different way. All research so far has 
compared a treatment group of accepted applicants (i.e., those who applied for the 
programme and whose business proposal was successfully approved) with a control 
group of non-participants. The control group consists of non-applicants and rejected 
applicants (Behrenz et  al., 2016; Caliendo & Künn, 2011; Wolff et  al., 2016). 
This type of comparison introduces two possible sources of violation of the CIA: 
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selection bias (a) resulting from applying for the programme and selection bias (b) 
resulting from the approval of the business proposal.

Available data on the acceptance and rejection of a business proposal enabled us 
to formulate various treatment and control groups. Figure 1 gives an overview of the 
three strategies. We compare (1) accepted applicants versus non-participants (non-
applicants and rejected applicants), as in the studies in Table 1; (2) accepted appli-
cants versus rejected applicants; and (3) applicants versus non-applicants. Strategies 
2 and 3 deal with only one of the two types of selection bias. Strategy (2) might be 
subject to selection bias as a result of the approval of the business proposal. Strategy 
(3) is subject to selection bias caused by deciding to apply to a self-employment pro-
gramme. The three strategies therefore all assume different types of selection bias to 
be absent, which serves as a sensitivity analysis for the CIA assumption.

In the absence of any selection bias, the traditional comparison of accepted appli-
cants versus non-participants should produce the largest effects. This comparison 
estimates the full benefits of applying (i.e., receiving guidance during the pre-start 
period) plus the benefits of subsequent participation in the self-employment pro-
gramme, usually consisting of a subsidy and advice.1 Comparing the accepted ver-
sus rejected applicants will only estimate the benefits of actual participation in the 
self-employment programme. Finally, comparing applicants with non-applicants 
yields an estimation of a mix of the benefits of just applying (for rejected appli-
cants), and the benefits of applying plus participating (for accepted applicants). This 
approach measures the total effect on all applicants, namely the so-called ‘intention 
to treat’ (ITT) effect.

However, one cannot predict which comparison will suffer the most from any 
remaining selection bias after controlling for observables. Therefore, we could 
not predict which of the three strategies would produce the largest results in the 

Fig. 1  Overview of treatment and control groups

1 For the small part of rejected applicants in the control group, the benefits of strategy (1) are equal to 
the benefits of participating. In the discussion we abstract from this since only a very small part of the 
actual matched control group consists of rejected applicants and estimation results for strategy (1) are not 
sensitive to excluding the rejected applicants.
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presence of any remaining selection bias. When remaining selection bias result-
ing from the approval of the business proposal matters most, the comparison of 
accepted applicants versus rejected applicants (strategy 2) will be most (upward) 
biased. When selection bias from the decision to apply for the programme matters 
most, the comparison of applicants versus non-applicants (strategy 3) will be most 
(upward) biased. The traditional comparison of accepted applicants versus non-par-
ticipants (strategy 1) suffers from a mix of both potential sources of selection bias. 
The weights in this mix depend on the percentages of non-applicants in the control 
group and non-applicants who would have been able to write a winning business 
proposal if they had applied (potential participants). Written as equations, the esti-
mated effects are as follows:

where x equals the accepted applicants as a percentage of total applicants, and f() is 
a function.

Table 2 gives an overview of the strategies and their potential sources of selection 
bias, as well as the effects as measured in the absence of any (remaining) selection 
bias.

2.3  Economic Mechanisms Behind Previously Found Effects

The expected direct effect of a self-employment programme is that it decreases the 
unemployment rate by re-employment through self-employment. Moreover, start-
ing up a business improves the participant’s labour market network and human 
capital, which means that if the business fails, the participant enjoys better labour 
market opportunities. Additionally, helping unemployed people to start businesses 
can create more jobs in the future, as they will employ other individuals (Cowl-
ing et  al., 2004). In addition to the positive effect on the employment rate, there 
could be a macro economic effect as new firms entering the market will increase the 
competition.

But why do we need a programme for this? Government intervention is not essen-
tial where a well-functioning capital market exists, as people can get loans to start 
a business. The Social and Economic Council in the Netherlands identifies four 
potential market failures in the credit market: information-asymmetry, transaction 
costs, market power and external effects (SER, 2014). The council concludes that in 
the Dutch context, information asymmetry and transaction costs are the main chal-
lenges that inhibit a well-functioning credit market for small enterprises in general 
and for people starting from unemployment in particular. Information asymmetry 
occurs because it is difficult and relatively expensive for banks to assess the cred-
itworthiness of small companies. Those companies are not always able to provide 
the information that banks need to make a credit assessment. This situation creates 

(1)
Strategy(1) ∶ Benefits of participation(BP) + Benefits of applying (BA) + f (bias a, bias b)

(2)Strategy(2) ∶ Benefits of participation(BP) + bias b

(3)
Strategy(3) ∶ x*Benefits of participation(BP) + Benefits of applying (BA) + bias a
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uncertainty for banks, which leads to a risk premium on the interest rate or to stricter 
conditions (Hebbink et  al., 2014). The less collateral that start-ups possess, the 
larger the risk premium (Blanchflower & Oswald, 1998). Unemployed individuals 
face difficulties to receive financing by a bank as they do not have a fixed income to 
serve as collateral. Inadequate information puts viable companies at risk of stricter 
conditions and possible refusals of credit applications (Hebbink et al., 2014). Trans-
action costs might inhibit access to credit, especially for small start-ups, because 
small loans are rather onerous relative to the size of the loan. When passed on in the 
price, the transaction costs become so high that credit becomes unprofitable.

From an individual point of view, the programme helps to reduce the risk for 
unemployed people to start a business. Bianchi and Bobba (2013) showed that the 
risk of failure is the main factor that prevents individuals from starting a business. A 
self-employment programme is a form of insurance against the failure of a company 
and a low income in the start-up phase, which lowers the cost of failure. This insur-
ance is especially important for social welfare recipients, who generally lack wealth.

Economic theory posits there are both positive and negative consequences of self-
employment programmes. First, according to Shane (2009), start-up programmes 
attract businesses that are not promising to begin with. This is called adverse selec-
tion. The businesses are not innovative, create few jobs and generate little wealth. 
Most importantly, they have little impact on employment. However, not all litera-
ture acknowledges this view. Caliendo et al. (2015) stated that the subsidy removes 
a barrier for individuals with considerable constraints but similar potentials as the 
entrepreneurs that start a business without the grant. A second problem is moral 
hazard, which implies that entrepreneurs may reduce their efforts if they face a lower 
risk. That is, if the business fails, they do not have to reimburse the received income 
support. Third, there is a risk of financing start-ups that would have started anyway 

Table 2  Overview of strategies

* The effects in the absence of (remaining) selection bias
BA Benefits of applying, BP Benefits of participating, x = # of accepted applicants/# total applicants. 
Type (a) selection bias is caused by applying for the programme. Type (b) selection bias is caused by 
approval of the business proposal

Treatment and control groups Selection bias Measured effects*

Accepted applicants versus non-
participants

Mix of type (a) 
and (b)

Benefits of applying + subsequent participation 
(BA + BP)

Largest expected effect
Accepted versus rejected appli-

cants
Type (b) Benefits of participation only versus benefits of 

just applying (BP − BA)
Effect expected to be smaller than for strategy 

(1)
Applicants versus non-applicants Type (a) Benefits of offering the programme, intention 

to treat effect (BA + xBP)
Consists of benefits of applying + subsequent 

participation for part of the treatment group, 
and benefits of applying only for another part

Effect expected to be smaller than for strategy 
(1)
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without the financial support. Fourth, there is a risk of subsidising individuals who 
could rather have found jobs as employees. In these cases, the programme is not 
additive. In practice, research indicates that deadweight loss is fairly small. Caliendo 
et al. (2015) concluded that only 21% of entrepreneurs who started a business with a 
subsidy would also have done so without the subsidy.

3  Institutional Setting

The Dutch self-employment programme we studied is a labour market policy that 
supports welfare recipients to found a business. The programme was introduced in 
1985 with the purpose to support welfare recipients to find work. To be eligible for 
the programme, the person should have received social welfare benefits at the end 
of the year before their application. Another condition to qualify is that the new 
company is expected to be viable. This condition is verified based on a submitted 
business plan. The Dutch start-up programme differs from the German and Swedish 
self-employment programmes in that it includes the possibility of receiving a loan 
and professional guidance.

The programme is administered by municipalities and provides professional guid-
ance and financial support for the applicants. Welfare recipients either apply on 
their own initiative or on the initiative of their caseworker. Before being admitted 
to the actual programme, potential entrepreneurs have a ‘pre-start period’, in which 
they are not obliged to search for a job and are given professional guidance from 
their caseworker in writing a business plan. To be admitted to the pre-start period, 
municipalities can submit starters to an entrepreneurial test. This test determines to 
what extent a potential entrepreneur possesses the right characteristics and skills to 
start their own business. For example, independence and risk appetite are examined. 
After the pre-start period, the entrepreneur can apply for the actual programme. The 
financial assistance consists of two parts: income support and credit. The income 
support is an interest-free loan that supplements the person’s income to the level of 
a social welfare payment, and in most cases, it is converted to an allowance. Income 
support can last for up to 3 years. In 2010 the credit was a loan of at most €32.905 
at 8% interest (5% until July 2009), to be paid off within a maximum period of 10 
years. In practice, municipalities try to restrict this period to 5 years. Based on the 
business plan, municipalities decide on the duration and magnitude of the credit. 
Only business plans that cannot be financed by a bank are eligible for credit. The 
programme also provides professional guidance through training and coaching for 
pre-starters and starters, offered by the municipality or a specialised company. The 
differences across municipalities are large. Smaller municipalities may provide all 
the guidance themselves, while in other municipalities everything is outsourced.

According to a survey in 2016 under 54 municipalities (of the 390 municipali-
ties in 2016) municipalities assessed around 65% of the business plans themselves, 
while 35% was submitted to a third party. The third party is usually a private agency 
such as IMK and Friedeberg Consultancy (hereafter IMK/FR). Municipalities 
mainly assess simple applications themselves, such as requests for income support, 
possibly in combination with a small loan. Municipalities reject an estimated 25% 
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of plans (Kok et al., 2018). Because caseworkers have information on the welfare 
recipient and their abilities, the caseworkers can discourage potential applicants who 
have no chance of being accepted (Kok et al., 2018). The more complicated appli-
cations are handled by third parties, like IMK/FR. Municipalities outsource these 
applications to ensure objectivity and because they lack the expertise. Of the appli-
cations assessed by IMK/FR, 54% are rejected based on the business plan. This fig-
ure is not likely to vary across municipalities, as the assessment is not influenced by 
the municipality. IMK/FR assess the entrepreneurial skills of the applicant and the 
viability of the business plan itself. The business plan is assessed on commercial 
and financial characteristics. Of all applicants rejected by IMK/FR, 26% are rejected 
because of a lack of entrepreneurial skills, 27% because the business plan is insuf-
ficient and 31% for both reasons. The remaining 16% are rejected for other reasons.

4  Data and Descriptives

4.1  Data

The analysis focuses on applications for start-up subsidies between 2007 and 2010. 
We used two data sources:

1. Confidential administrative data from various sources, such as municipalities, 
the employee insurance agency called UWV, the tax office and the population 
registry. These data contain a rich set of information on each inhabitant of the 
Netherlands. The dataset provides information about welfare recipiency, work and 
self-employment, income from work or other sources and personal characteristics. 
The data were obtained from Statistics Netherlands, which provides anonymised 
data within a secured environment. This dataset contains information about par-
ticipation in the programme; however, this information is not complete, as munici-
palities do not administer participation in the self-employment programme in a 
uniform way. Moreover, the dataset does not contain information about rejected 
applicants.

2. A dataset from the private national SME agencies, namely IMK and Friedeberg 
Consultancy. They assess around 70% of the externally assessed business plans. 
As 35% of the business plans are assessed externally, they handle around 25% 
of all business plans. This dataset contains information about the viability of the 
business plans and the reasons for rejection. We merged these data at the indi-
vidual level with the data from Statistics Netherlands.

The dataset of IMK/FR in 2007–2010 contains 4683 applicants. We omitted 2235 
applicants because they did not receive welfare at the end of the year before applica-
tion. These were people who had already started a business but ran into problems 
after the start. A further 369 people were omitted because they received a wage cost 
subsidy in the year of application, so this group was already working. This left 2079 
people in the group of applicants to the self-employment programme; they became 
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the treatment group in matching strategy 3. Among them, 964 were accepted, who 
became our group of accepted applicants (the treatment groups in matching strate-
gies 1 and 2).

The control group consisted of rejected applicants, non-applicants or non-par-
ticipants (both non-applicants and rejected applicants), depending on the match-
ing strategy. Rejected applicants are those who completed the pre-start period and 
had their business plan assessed but not approved. Rejected applicants had their 
plans assessed by either IMK/FR (1133 individuals) or by other third parties and 
municipalities (approximately 4037 individuals). Non-applicants were all those in 
2007–2010 who received social welfare benefits at the end of the previous year and 
thus were eligible for the programme at the moment of matching. For strategy 1 
(participants versus non-participants, including rejected applicants), we omitted 
8736 participants from the control group. This probably resulted in an understate-
ment of the total number of participants in the control group, as municipalities 
sometimes register the participants as regular welfare recipients. We estimate that 
3296 participants were not visible in the control group and thus could not be omit-
ted. For strategy 3 (applicants versus non-applicants), we also omitted applicants 
rejected by IMK/FR from the control group. It was not possible to exclude rejected 
applicants who were not assessed by IMK/FR from the control group, as there is no 
information on rejected applicants in the database of Statistics Netherlands. We esti-
mate that 4037 rejected applicants remained in the control group. Overall, we esti-
mated the total applicants in the control group at 7334, of whom 3296 were accepted 
and 4037 rejected. As the control group contained more than 1 million individuals, 
this was unlikely to influence the results. If it did influence the results, the analysis 
would underestimate the effects of the programme.

By combining data on the 2097 applicants and more than a million non-applicants 
with the administrative data from Statistics Netherlands for 2002–2018, we were 
able to follow the individuals over 14 years: from 5 years before until 8 years after 
their applications to join the programme. The resulting dataset contains information 
on the accepted and rejected applicants and non-applicants regarding their labour 
market status, personal characteristics and income. Labour market status includes 
indicators for self-employment, employment and unemployment status. Notably, 
because data were available until 8 years after an application, nearly all participants 
had stopped receiving financial support during the period we considered.

4.2  Descriptives Statistics

Table  3 shows that the background characteristics of the accepted applicants ver-
sus the non-applicants were notably different. On average, accepted applicants 
were younger, more often male, had a higher level of education and had spent more 
months in employment prior to their applications compared with the non-applicants. 
The accepted and rejected applicants were more similar to one another. Some dif-
ferences still remained: the accepted applicants were more likely to be native Dutch 
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and to have a parent who was an entrepreneur, compared with rejected applicants. 
Appendix A gives a detailed overview of the background characteristics.

We are interested mainly in the effects of the self-employment programme on the 
labour market status and personal income of participating welfare recipients. Out-
come variables are defined as follows:

• Self-employed. This variable indicates the part of the year in which the individ-
ual receives income from self-employment.

• Salaried employed. This variable indicates the part of the year in which the indi-
vidual receives labour income from salaried employment as an employee. The 
number of months in a particular calendar year for which an individual receives 
labour income from salaried employment is divided by 12.

• Social welfare recipient. This variable indicates the part of the year the individ-
ual receives welfare payments, excluding the social welfare payments which are 
part of the programme.

• Labour income. This variable indicates the total yearly gross labour income 
of the individual. It includes income from both self-employment and salaried 
employment.

• Total income. This variable indicates total yearly gross income of the individual. 
It includes labour income and financial support, such as unemployment benefits 
and social welfare benefits, including the social welfare payments which are part 
of the programme.

The figures below show descriptive statistics of the outcome variables for the cal-
endar year in which the business proposal was assessed (t = 0) and developments 
before and after that year. For the control group of non-applicants who did not have 
a business proposal assessed, we define t = 0 as the year in which the treatment 
group(s) of (accepted) applicants had their business proposals assessed.

Figure 2 shows that 72% of accepted applicants were self-employed in the cal-
endar year after the assessment of the business plan (t + 1), compared with 28% of 
rejected applicants. The rise in the percentage of self-employed among rejected 
applicants shows that even without being admitted to the self-employment pro-
gramme, some individuals were able to start a business after the pre-start period 
in which they received counselling and wrote their business plan. Non-applicants 
were those who were on welfare and therefore were eligible but did not apply. 
Among them, only 2% were self-employed in the year after the assessment of the 
business plans of applicants. The share of self-employed people did not rise for 
the control group of non-applicants, which was as we expected.

Figure  3 shows that the share of employees was—and remained—the lowest 
among the accepted applicants, but it increased after t + 1. That is, starting in 
t + 1, the percentage of accepted applicants who were self-employed decreased, 
as this group substituted self-employment with salaried employment (i.e. they 
became employees). Similarly, the proportion of rejected applicants who became 
employees rose from t + 1 onwards, immediately after the rejection of the busi-
ness plan in t = 0. The share of non-applicants who found jobs rose as early as 
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t = 0. However, in the long run, salaried employment was in t + 8 not much higher 
than in t-5 among non-applicants.

Figure 4 shows that the employment status of the accepted applicants was con-
sistently higher than that of the rejected applicants and the non-applicants. The 
employment status of accepted and rejected applicants tend to converge in t + 8. 

Table 3  Background characteristics of welfare recipients in the year of application (2007–2010)

*t-test of equal means between (1) accepted applicants versus non-applicants, (2) accepted applicants 
versus rejected applicants, (3) applicants versus non-applicants. *  *  * / *  * / * denote significance at the 
1/5/10% level

Accepted 
applicant

Rejected 
applicants

Non-applicants T-test* of equal 
means between 
treatment and con-
trol groups; column 
headers indicate the 
matching strategy

(1) (2) (3)

Female 0.368 0.299 0.624 *** *** ***
Age
18–30 years 0.126 0.118 0.137 **
31–40 years 0.342 0.346 0.218 *** ***
41–55 years 0.462 0.470 0.401 *** ***
56 + years 0.071 0.065 0.244 *** ***
Education
Low 0.244 0.278 0.360 *** ***
Medium 0.265 0.234 0.144 *** ***
High 0.107 0.096 0.035 *** ***
Unknown 0.385 0.392 0.461 *** ***
Background
Native Dutch 0.526 0.286 0.481 ** *** ***
Western immigrant 0.091 0.072 0.078
Moroccan/Surinam/Antillean/

Turkish immigrant
0.143 0.244 0.249 *** *** ***

Other non-western immigrant 0.240 0.398 0.192 *** *** ***
Employment history
(proportion of months 2–4 years before application)
Employed 0.246 0.225 0.136 *** ***
Salaried employed 0.164 0.155 0.120 *** ***
Self-employed 0.095 0.076 0.017 *** * ***
Social welfare benefit recipient 0.709 0.742 0.834 *** ** ***
Unemployment benefit 0.067 0.060 0.030 *** ***
Disability benefits 0.032 0.026 0.043 ** ***
Other benefits 0.024 0.013 0.022 ** *
Parent self-employed 0.171 0.091 0.079 *** *** ***
N 964 1133 1,138,004
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Figure  5 shows that welfare recipiency was high in all three groups for year 
t − 1, as this was a prerequisite for entering the programme. Welfare depend-
ency declined fast after t − 1 for accepted applicants and rose from t + 1 onwards, 
although it did not reach the same level as before they entered the programme. 
Accepted applicants can receive income support, but this is usually in the form of 
a loan, which are not included in Fig. 5. Welfare dependency declined much more 
slowly for rejected applicants and especially for non-applicants.

Starting in the year of application, labour income from self-employment and/
or salaried employment rose markedly for accepted applicants and substantially 
for rejected applicants (see Fig. 6). The labour income of non-applicants rose in 
the year of application, but in subsequent years it lagged substantially behind the 
income of applicants. 

Total gross income of accepted applicants shows a sharp decline in the year of 
acceptance of the business plan (see Fig. 7). In the long term, the differences in 
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total gross incomes are relatively small, at roughly €3000 per year for accepted 
applicants versus the non-applicants. However, the main income source is very 
different, as accepted applicants gain a large share of their income from self-
employment, while non-applicants have a higher income from social welfare.

Figures 2, 3, 4, 5, 6, and 7 show large and significant differences in the outcome 
variables for accepted applicants versus the rejected or non-applicants. These num-
bers point to better employment outcomes for the accepted applicants, four to 8 
years after the application, compared to non-applicants. In addition, the employment 
outcomes among the rejected applicants are more favourable than the outcomes 
among the non-applicants. However, the differences are descriptive evidence only 
and should not be interpreted as a causal effect. Applicants could have had a shorter 
distance to the labour market than non-applicants, even without the self-employment 
programme. The next section deals with controlling for such a priori differences 
between the treatment and control groups using matching techniques.
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5  Methodology

5.1  Matching

The standard framework for evaluating the causal effect of a programme is the 
potential outcome model by Roy (1951) and Rubin (1974). The treatment effects 
can be calculated by comparing the outcome for the individuals who join the self-
employment programme ( Y1 ) with the counterfactual outcome in the case where the 
individual does not join the programme ( Y0 ). As the counterfactual is not observed, 
a group should be found that does not receive treatment, namely, the control group. 
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However, this control group differs from the participants in a way that affects their 
outcomes even in the absence of the treatment. This situation leads to selection bias.

A matching technique reduces the selection bias by searching for a control group 
that is similar in observed characteristics to the treatment group but did not receive 
the treatment. Instead of conditioning on all relevant observables, it is more efficient 
to condition on a function of the observed characteristics, called a balancing score. 
Specifically, the propensity score (P(X)) can be used as a balancing score. This score 
is the probability of a person participating in the programme given the observed 
characteristic  X. The method is referred to as propensity score matching (Rosen-
baum & Rubin, 1983). Specifically, we follow Huber et al. (2013), who suggest the 
use of biased adjusted radius matching. They demonstrated that the radius matching 
estimator combined with regression performed better than all other major classes of 
propensity score–based estimators. This was especially true when the robustness to 
misspecification of the propensity score was important and there are different types 
of outcome variables.

The treatment effect is defined by

where D is the treatment indicator, indicating whether an individual applied to or 
participated in the programme, depending on the treatment group definition.

There are two key assumptions when applying the potential outcome frame-
work, namely the conditional independence assumption (CIA) and the weak over-
lap assumption. The CIA assumes that the potential outcomes are independent of 
the treatment assignment conditional on the observed characteristics (X). The weak 
overlap assumption is defined as Pr(D = 1|P(X)) < 1 and it eliminates the possibility 
of a perfect predictor for participation.

5.2  Validity of the CIA

Previous studies have emphasised the importance of the CIA (e.g., Caliendo & Kopei-
nig, 2008). The validity of the assumption is crucial for interpreting the outcome as a 
causal effect. Because the CIA cannot be tested, it is argued that the assumption holds 
true if a rich set of variables is included that would explain the participation of an indi-
vidual in the programme as well as the outcome variables. The rich set of variables 
often consists of background characteristics and employment history. For the evalua-
tion of active labour market programmes for unemployed people, Lechner and Wun-
sch (2013) showed that information such as personal characteristics, duration of current 
unemployment, regional information, recent labour market history and pre-treatment 
outcomes eliminated nearly all selection bias. Self-employment history might be an 
important determinant for becoming self-employed in the future too. In addition to 
these major determinants, the self-employment of parents increases the probability of 
self-employment of the child (see Dunn & Holtz-Eakin, 2000; Colombier & Masclet, 
2008).

(4)� = E
[
Y1|D = 1

]
− E

[
Y0|D = 0

]
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Ignoring important characteristics would increase the bias of the estimates (Heck-
man et al., 1997). To check whether the previously mentioned rich set of variables is 
sufficient, researchers can add extra variables. Caliendo et al. (2016) included person-
ality traits that are not usually examined, such as individuals’ personalities, locus of 
control and risk preferences. These measures are likely to affect both the treatment and 
employment-related outcomes. However, if the set of control variables is rich enough, 
these personality traits do not have to be included in the analysis.

We had an exhaustive dataset including background characteristics, recent (un)
employment history, self-employment history, regional information, pre-treatment 
outcomes and parental entrepreneurship. We controlled for these variables in the 
estimation. In this, we follow Caliendo et  al. (2016), who showed that if labour 
market history and parental entrepreneurship are rigorously controlled for, the indi-
vidual’s personality traits do not influence the estimated effects, such as outflow 
to work. We are therefore confident that no large biases remain in our estimation. 
However, because the CIA is untestable, we performed various sensitivity analysis 
(see Sect. 6.3). The three comparisons of treatment and control groups served as an 
additional sensitivity test.

We identified a matched control group, similar in observed characteristics to 
the treatment group, through propensity score matching. Results of the probit-
estimations appear in Appendix B. The quality of the match was verified by com-
paring the means of the treatment and matched control groups using a t-test. The 
results (Appendix A) indicate that most of the covariates of the treatment group(s) 
resemble the covariates of the control group(s). Additionally, we checked the qual-
ity of the match by comparing pre-treatment outcomes of the treatment and con-
trol groups. Figures 8, 9, 10, and 11 in Sect. 6.1 show that the treatment and con-
trol groups were similar in their outcomes before treatment. This point strengthens 
our confidence that when we allowed for time-invariant unobserved characteristics 
that differed between the treatment and control, the results would be similar. Fur-
thermore, only a few—between one and five—observations of the treatment group 
lay outside the common support region for the different treatment strategies (see 
Appendix C). These observations were excluded from the analysis. Additional qual-
ity checks appear in Appendix C.

5.3  Validity of the Weak Overlap Assumption

The matching technique requires the presence of non-treated individuals with 
similar characteristics to those of the treated individuals. This requirement was 
likely to be met by both the non-applicants and the rejected applicants. First, 
some non-applicants would have been motivated to enter the programme but did 
not apply because of a source of conditional randomness of the treatment. This 
conditional randomness is introduced by the role of caseworkers in making deci-
sions about whether to apply for the subsidy. Welfare recipients make this deci-
sion together with their caseworker. Therefore, some non-applicants probably 
would have applied to the self-employment programme if they were assigned to 
another caseworker, and others who did apply would not have applied under a 
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different caseworker. This makes it plausible that there exist individuals who did 
not apply to the programme but had the same characteristics as those who did 
apply. We cannot exploit caseworker assignment since our data does not show 
which client is assigned to which caseworker.

Second, the assessment depends on the person at the external party who reviews 
the proposal. Hence, some rejected applicants actually do have the ability to start 
a business. The data confirms this point because some of the rejected applicants 
started a business by themselves after their application was rejected (Fig. 2).

6  Results

6.1  Main Results

Figures 8, 9, 10, and 11 show the treatment effects over time. Each line depicts the 
effect according to one of the three strategies. Appendix D provides the values cor-
responding to Figs. 8, 9, 10, and 11 at selected time moments.

All three matching strategies found a significant positive effect on employment. 
There was a long-lasting and significant effect of the self-employment programme 
on a person’s probability to be either self-employed or in salaried employment when 
we compared the accepted applicants with non-participants (strategy 1). Four years 
after the application, the difference in employment status between the accepted 
applicants and the matched non-participants (non-applicants and rejected appli-
cants) was 33 percentage points. Eight years after the application, the difference was 
29 percentage points.

As we expected, both alternative strategies yielded somewhat smaller estimated 
effects. Strategy 2 estimates only the benefits of eventual participation (i.e. accepted 
applicants) versus the benefits of the pre-start period and writing a business plan but 
then not getting the subsidy (i.e. rejected applicants). The estimated long-term treat-
ment effect 8 years after application is 15 percentage points. This is lower than the 
estimated effect using the traditional strategy (1). This result indicates that although 
the rejected applicants are not financially supported to start a business, even the 
application phase and pre-start period has an effect on their future employment. The 
final line in the figures shows the intention-to-treat (ITT) effect of making an appli-
cation (strategy 3). This effect includes the full benefits of applying and some of the 
benefits of being accepted (i.e. accepted applicants only). After 8 years, the effect is 
23 percentage points.

All three strategies indicate long-run effects on self-employment. After 8 years, 
the difference between the accepted applicants and the matched non-participants 
is 37 percentage points (strategy 1). When the control group consists of matched 
rejected applicants, the treatment effect is reduced by more than half and is equal to 
15 percentage points (strategy 2). The total effect on self-employment for applicants 
versus non-applicants is 29 percentage points after 8 years (strategy 3). A negative 
effect for salaried employment is also evident, indicating that the programme substi-
tutes some of the salaried employment with self-employment.
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Fig. 8  Treatment effect—proportion of the year employed. Note Time t is the moment of application. 
The lines display the treatment effect for the three definitions of the treatment and control groups. • 
denotes treatment effects significantly different from zero at the 5%-level, based on bootstrapped standard 
errors with 100 replications
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All strategies point towards a long-run negative on social welfare recipience 
(Fig.  9). In other words, the treated individuals received social welfare less often 
than the controls. The income support of the self-employment programme is not 
included in these numbers. Therefore, the largest effect occurs during the first years 
after application. This is the period during which the income of the accepted appli-
cants is supplemented by the programme—which can last a maximum of 3 years. 
Interestingly, after this three-year period there is still a significant negative effect. 
The effect after 8 years was − 16 percentage points under strategy 1, which com-
pared the accepted applicants with matched non-participants. For the other two 
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Fig. 9  Treatment effect—proportion of the year receiving social welfare. Note Time t is the moment of 
application. The difference between the two lines equals the ITT-effect. • denotes ITT-effects signifi-
cantly different from zero at the 5%-level, based on bootstrapped standard errors with 100 replications
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Fig. 10  Treatment effect—Gross labour income. Note Time t is the moment of application. The differ-
ence between the two lines equals the ITT-effect. • denotes ITT-effects significantly different from zero 
at the 5%-level, based on bootstrapped standard errors with 100 replications
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strategies, long-lasting significant negative effects were again evident, at − 6 (strat-
egy 2) and − 11 percentage points (strategy 3) 8 years after the application.

Figure  10 shows participants’ labour income over time. At the start-up period 
of a business, a negative effect on labour income occurred under the two strategies 
with non-applicants in the control group. The effect is negative for the first 2 years, 
since the income from self-employment is often not high in the start-up phase of a 
business, and the non-applicants in the control group often find work as employees. 
After 8 years, a positive treatment effect is evident under all three strategies. The 
difference in income between the treatment and control groups ranges from €3800 
to €5100.

The programme had no statistically significant effect on total income (see 
Fig.  11). The total income includes (welfare) benefits, including income support 
provided by the programme. The extra income from labour is not high enough to 
compensate for the loss in (welfare) benefits.

6.2  Heterogeneous Effects

We examined which groups benefited most from the self-employment programme by 
replicating the estimation procedures using different subgroups of the data regarding 
education, migration background and age. All results in this subsection refer to the 
treatment effects of an application (applicants versus matched non-applicants). This 
approach left us with large enough samples within all the subgroups. The results 
are summarised in Table 4. For all of the subgroups, we found significant effects 
on employment; for most of them, we also found significant results for social wel-
fare recipience. However, there was no significant effect on social welfare recipience 
8 years after the application for individuals older than 40, for the group of native 
Dutch and western immigrants, and for the two subgroups based on education level.
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Fig. 11  Treatment effect—Gross total income. Note Time t is the moment of application. The difference 
between the two lines equals the ITT-effect. • denotes ITT-effects significantly different from zero at the 
5%-level, based on bootstrapped standard errors with 100 replications
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First, we consider the effect by education level. The effect in the long run is larger 
for low-educated individuals than for middle or highly educated individuals. After 
8 years, the ITT effect for employment was equal to 24 percentage points for low-
educated people and 20 percentage points for middle or highly educated people. 
The effect on welfare recipience, 4 years after application, was also larger for low-
educated people. This means that on average, low-educated individuals benefit more 
from applying to the programme than do high or middle educated individuals.

Second, the results stratified by migration background indicate that the effect on 
employment is larger for non-western immigrants than for native Dutch or west-
ern immigrants. The difference between the two groups increases over time. After 
8 years, the ITT effect is equal to 25 percentage points for the non-western immi-
grants, whereas it is 21 percentage points for native Dutch or western immigrants. 
Hence, in the long run, non-western immigrants generally benefit more than native 
Dutch or western immigrants. Furthermore, it seems that age does not matter much. 
The effect on individuals older than 40 years is relatively similar to the effect on 
younger individuals.

6.3  Sensitivity Analysis

6.3.1  Rosenbaum Bounds

Given that the CIA is an assumption that cannot be tested, a sensitivity analysis of 
the CIA is necessary to determine whether the results are robust. The reliability of 
the CIA is examined by testing to what degree the results are robust against a simu-
lated unobserved factor.

To test the sensitivity of the matching estimator to a hidden bias, we followed 
the approach of Rosenbaum (2002). The Rosenbaum bounds sensitivity test evalu-
ates the robustness of the matching estimator by adding an unobserved factor (Γ) . 
Increasing the hidden bias enables us to find the point at which the results are no 
longer significant. This point indicates the degree to which the unobserved factors 
must influence the probability of treatment for the matching results to no longer be 
significant.

Let πi and πj denote the probability of treatment of two individuals with identi-
cal observed characteristics (X). The individuals differ in unobserved characteris-
tics (u). When this unobserved variable affects the probability of treatment, a hidden 
bias arises. Consequently, the probability of treatment is defined by

πi = P
(
Di = 1|Xi, ui

)
= F

(
βXi + γui

)
 , which relies on both the observed charac-

teristics (X) and unobserved characteristics (u).
Rosenbaum (2002) shows the following relation between Γ and the odds ratio of 

receiving treatment:

(5)
1

Γ
≤

πi
(
1 − πi

)

πj
(
1 − πj

) ≤ Γ
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where Γ = expγ . When Γ is equal to 1, there are no unobserved characteristics that 
affect the treatment assignment. When Γ is larger than 1, a hidden bias emerges and 
increases with Γ.

We start by setting Γ = 1 . In that case, we do not add any unobserved factors, 
which means the results are identical to the main results in the previous section. 
Next, we increase the hidden bias; we increase Γ to a point where the results become 

Table 4  Heterogenous effects on employment and welfare recipience

Differences in outcomes of applicants and non-applicants (ITT effect). Standard errors are in parenthesis 
and are based on bootstrapping with 100 replications
*10%, ** 5%, *** 1% denote significance level of t-test

Education

High/middle Low

Outcome: self-employed or salaried employed
After 4 years (in percentage points) 0.243 (0.042)*** 0.246 (0.104)**
After 8 years (in percentage points) 0.200 (0.055)*** 0.238 (0.072)***
Outcome social welfare
After 4 years (in percentage points) − 0.165 (0.042)*** − 0.180 (0.088)**
After 8 years (in percentage points) − 0.094 (0.063) − 0.126 (0.081)
N treated 732 543
N control 199,106 324,370

Nationality

Native Dutch/western 
immigrant

Non-western immigrant

Outcome: self-employed or salaried employed
After 4 years (in percentage points) 0.252 (0.049)*** 0.266 (0.039)***
After 8 years (in percentage points) 0.212 (0.053)*** 0.253 (0.044)***
Outcome social welfare
After 4 years (in percentage points) − 0.153 (0.050)*** − 0.228 (0.042)***
After 8 years (in percentage points) − 0.068 (0.042) − 0.151 (0.039)***
N treated 100 1094
N control 600,737 478,429

Age

40 − 40 + 

Outcome: self-employed or salaried employed
After 4 years (in percentage points) 0.265 (0.042)*** 0.267 (0.038)***
After 8 years (in percentage points) 0.232 (0.046)*** 0.238 (0.035)***
Outcome social welfare
After 4 years (in percentage points) − 0.200 (0.042)*** − 0.177 (0.049)***
After 8 years (in percentage points) − 0.126 (0.039)*** − 0.063 (0.042)
N treated 898 1195
N control 362,083 745,574
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insignificant. We call this point Γ∗. The larger the Γ∗ value, the more robust the 
results are to an unobserved factor. We found that Γ∗ = 4.2 for the self-employed 
or salaried employed outcome variable, 8 years after application (strategy 3, appli-
cants versus non-applicants, see Appendix E for detailed results). In other words, for 
the results to become insignificant, an unobserved characteristic must increase the 
odds of treatment by a factor of 4.2 relative to an individual without this unobserved 
characteristic.

To clarify, we consider an individual with an estimated probability of treatment 
of 50%. For the results to be insignificant, there must be an unobserved character-
istic that influences the probability of treatment in such a way that the real prob-
ability of treatment is above 96% or below 4%. Hence, according to the Rosenbaum 
sensitivity test, the unobserved factor should be large enough to render the results 
insignificant.

We found values of Γ∗ ranging between 1.4 (for strategy 2) and 5.2 (for strategy 
1). These values are similar to those reported by Caliendo and Künn (2011), who 
estimated the effectiveness of two German start-up programmes with Γ∗ =3 and Γ∗

=1.5. The relatively low value of Γ∗ for strategy (2) was found because the treatment 
and control groups of accepted and rejected applicants under strategy 2 consisted 
of relatively few individuals and smaller estimated effects than under the other two 
strategies. This situation results in a higher likelihood of insignificant results. How-
ever, the relatively lower estimated effect is exactly what we would expect if no bias 
was present since this strategy only estimates the benefits of participating, versus the 
benefits of just applying (i.e. Equation 2 in Sect. 2.2).

6.3.2  Different Matching Algorithm

We investigate the robustness of the results for different estimators by applying near-
est neighbour matching and kernel matching (applicants versus non-applicants). The 
results for the ITT effect are shown in Table 5. The choice of a matching algorithm 
had no noteworthy effect on the estimates, indicating that the results were not sensi-
tive to the specific matching algorithm used.

6.3.3  Subset Analysis

One concern in the baseline estimation is that most individuals in the self-employ-
ment programme were people who entered welfare not long ago. By contrast, 
the control group (non-applicants) consisted of everyone who received welfare 
in December of the year before an application. This included all those who have 
been on welfare for a long time and have a low probability of leaving welfare and/
or resuming work. The control group, before matching, therefore has a much larger 
share of long-term unemployed than the treatment group. In the baseline estimation, 
we include past welfare recipience as a regressor in the matching algorithm. How-
ever, since past welfare recipience is an important predictor of future employment 
probability, we also conducted a sensitivity analysis. Here, we estimated the treat-
ment effects only on individuals who did not receive social welfare benefits for all 
5 years before their applications. Hence, we essentially excluded people receiving 



76 C. Odding et al.

1 3

long-term welfare. The sample then consisted of 1583 applicants (vs. 2097 in the 
main analysis) and 564,410 in the control group (vs. 1,138,004 in the main analy-
sis). The last column of Table 5 shows that the results were similar to the baseline 
results, which strengthened our confidence that long-term welfare recipience did not 
strongly affect our baseline estimations. Moreover, this finding signals that the self-
employment programme can be equally effective for both short- and long-term wel-
fare recipients.

6.4  Discussion of Results

We found a long-lasting and significant effect of the self-employment programme 
on a person’s probability to be either self-employed or salaried employed, under 
all three strategies. All three strategies estimate different treatment effects. Table 6 
repeats the treatment effect formulas stated in Sect. 2.2 and lists the estimated effects 
on employment 8 years after the person applied for the programme.

Assuming away any selection bias, our results are very much in line with the stated 
formulas in column 2 of Table  6. From the results of strategy (2), no bias would 
imply BP = 15. From the results of strategy (1), this would imply BA = 29–15 = 14. 
The estimated effect for strategy (3) would then be 0.46 * 15 + 14 = 21. The actual 
estimation result for strategy (3) is 23 which is slightly higher, implying that there is 
some bias left in the estimation strategies.

The estimation results of strategy (1) and (3) include the estimated benefits from 
applying to the programme, i.e. going through the ‘pre-start’ programme where wel-
fare recipients get guidance to write their business plan. The much larger results 
on these estimations strengthen our confidence that there are at least some benefits 
from applying to the programme, i.e. going through the ‘pre-start’ period in which 
the welfare recipients gets guidance to write a business plan.

The magnitude of the results are in line with previous research. Eight years after 
application, the difference in employment using strategy 1 is 29 percentage points 
(33 percentage points after 4 years). Caliendo and Künn (2011) found an effect of 
14.5 and 22.1 percentage points for the two programmes after 56  months. Cali-
endo and Tübbicke (2020) reported an effect of the reformed German programme 
of 21.5 percentage points after 40 months under propensity score matching and 29 
percentage points using IV analysis (see Table 1). These studies controlled for simi-
lar background characteristics. Our larger estimates after 4 years might be due to 
differences between the German and Dutch programmes. First, the Dutch policy is 
intended for welfare recipients instead of unemployment insurance recipients. Most 
active labour market programmes are particularly effective for people who face a 
low chance of finding work, including welfare recipients (Lammers & Kok, 2019). 
Second, the Dutch programme includes the possibility of receiving a loan and pro-
fessional guidance, which might have an additional positive effect, whereas the Ger-
man programme does not offer that possibility.

Our results for welfare recipiency and labour income are also in line with previ-
ous research. Using strategy 1, we find the probability of being a welfare recipient 
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decreases by 16 percentage points 8 years after application. Wolff et  al. (2016) 
reported similar results: 6 years after participation, the effect was between − 10 
and − 15 percentage points for different subgroups (see Table  1). The effect we 
found for labour income is consistent with the income effect reported by Caliendo 
and Künn (2011).

Our estimations of heterogeneous effects also confirm previous research. We find 
that people with unfavourable labour market characteristics, such as low levels of 
education or immigration, benefitted the most from the Dutch self-employment pro-
gramme. These findings confirm previous literature which found that people who 
benefitted the most from (other) ALMPs were usually disadvantaged (e.g. Lammers 
& Kok, 2019 and the references therein).

6.5  Cost–Benefit Analysis

Until now, we have discussed the effectiveness of the self-employment programme. 
We have shown that the programme is beneficial to the participant in terms of 
employment and income up to 8 years after their application. Next, we consider the 
benefits in a broader sense. The cost–benefit analysis focuses on the welfare effects 
of the self-employment programme. The goal of the analysis is to understand the 
total costs and benefits of the policy from the perspectives of the participant as well 
as the local and national governments. The costs and benefits from these three per-
spectives are combined to form an overall conclusion about the welfare effects of the 
programme for society as a whole. The cost–benefit analysis is conducted for appli-
cants versus non-applicants. The results are summarised in Table  7. The analysis 

Table 5  Results using various matching algorithms: applicants versus non-applicants

The alternative matching algorithms are (1) Kernel matching with a bandwidth of 12 and (2) a one-to-
one nearest neighbour matching with replacement
***1% denote significance level of t-test based on based on bootstrapped standard errors with 100 repli-
cations

Baseline results 
(radius match-
ing)

Nearest 
neighbour 
matching

Kernel matching Baseline results (radius match-
ing): Subset of ’short term’ welfare 
recipients

Percentage-point change: self-employed or salaried employed
After 4 years 0.26*** 0.24*** 0.27*** 0.25***
After 8 years 0.24*** 0.20*** 0.23*** 0.23***
Percentage-point change: social welfare
After 4 years − 0.19*** − 0.22*** − 0.23*** − 0.18***
After 8 years − 0.11*** − 0.16*** − 0.17*** − 0.10***
Change in gross yearly labour income
After 4 years € 2865*** € 2507*** € 3007*** € 2922***
After 8 years € 4224*** € 3749*** € 4366*** € 4573***
N treated 2097 2097 2097 1583
N control 1,138,004 1,138,004 1,138,004 564,410
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conforms with the guidelines specified in Koopmans et al. (2016). Costs and ben-
efits are calculated over a period of 8 years.

The direct costs of the programme are administration costs and non-refunded 
loans (figures are based on Kok et  al., 2018). Administrative costs consist of the 
costs of counselling and the assessment of the business plans. These tasks are per-
formed partly by the local government and partly by third parties. Local govern-
ments spend an estimated €3500 per applicant. External counselling is offered to 
90% of the accepted applicants and costs €1500 per participant. Per applicant, this 
cost amounts to €600. About a third (35%) of the business proposals are assessed 
by a third party, and each outsourced assessment costs €2300, which averages out 
at €800 per applicant. Ten percent is paid for by the local government, whereas 90% 
is paid for by the national government. Non-refunded loans add up to €3200 per 
applicant, of which 25% is accounted for by local municipalities. Total costs for the 
government (local and national) add up to €8100 per applicant, of which €4900 are 
administration costs and €3200 waived loans. The waived loans are benefits from 
the perspective of the participant and thus are zero on a societal level, see Table 7. 
Hence, the total societal programme costs are €4900 per applicant.

Productivity increases are the main benefit of active labour market policies (Heck-
man et al., 1999; Jespersen et al., 2008). An increase in production leads to a higher 
gross national product. Programmes may also lead to less dependence on benefits 
and higher tax contributions by the formerly unemployed. These benefits are essen-
tially transfers; they represent costs for the taxpayer and benefits for unemployed 
people who receive them. There are also immaterial benefits in terms of greater hap-
piness among those who find work as well as better health and less crime. It is well 
documented that unemployed people who return to work report a higher quality of 
life (see for example Winkelman, 2014). On the other hand, the leisure time of those 
who find work decreases, which is a welfare loss (Lammers & Kok, 2019).

We proxy productivity increases by total labour costs: gross earnings as either 
self-employed or employee. We define the effects of the programme on labour 

Table 6  Treatment effects as measured by three different strategies

*The effects in the absence of (remaining) selection bias
BA Benefits of applying, BP Benefits of participating. Type (a) selection bias is caused by applying 
for the programme. Type (b) selection bias is caused by approval of the business proposal. 0.46 is the 
accepted applicants as a percentage of total applicants, and f() is a function

Treatment and control groups Measured effects* Percentage point increase 
of probability of employ-
ment

Accepted applicants versus non-
participants

Benefits of participation (BP) + Ben-
efits of applying (BA) + f(bias a, 
bias b)

29

Accepted versus rejected applicants Benefits of participation (BP) + bias 
b

15

Applicants versus non-applicants 0.46*Benefits of participation 
(BP) + Benefits of applying 
(BA) + bias a

23
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income, benefits and tax payments as the cumulative difference between the appli-
cants and the non-applicants, over 8 years. The net present value of these effects is 
calculated by using a discount factor of 3% as prescribed by the Dutch Ministry of 
Finance (2015). The net present value of the productivity gain of applicants versus 
non-applicants is €14,100 over 8 years. Benefit payments (including income support 
of the self-employment programme) decrease on balance by €12,000 per applicant. 
This is a cost for the applicant but a benefit for the municipality, so from a societal 
point of view these costs are zero. As labour income over 8 years is higher than the 
benefit payments, the applicants pay €400 more in taxes than non-applicants. This is 
a cost for the applicant but a benefit for the government.

For the applicant and the municipality, we show positive monetary efficiency. 
For the government, the balance of costs and benefits is negative over the 8 years. 
The total benefits outweigh the total costs over the period of 8 years. The total pro-
gramme costs accrue to €4900 and the total benefits are €14,100. Hence, the net 
total benefits of the self-employment programme are €9200. Ultimately, this figure 
is the result of the higher employment rate among the starting entrepreneurs com-
pared to the control group. The total benefits increase over time, as the costs remain 
constant while a positive benefit is added each year. In the longer term, the benefits 
will outweigh the cost even for the government. Baumgartner and Caliendo (2008) 
reported higher costs than benefits for a programme in Germany (Start-up Subsidy) 

Table 7  Net present value of costs and benefits per applicant until 8 years after application

Figures reflect costs and benefits of applicants versus non-applicants
Negative values are costs, while positive values are benefits

Applicant Local government National government Total society

Administration costs
Training, coaching and viability 

assessment of business plan by 
local government

− € 3500 − € 3500

External training and coaching − € 600 − € 600
External viability assessment of 

business plan
− € 100 − € 700 − € 800

Non-refunded loans € 3200 − € 800 − € 2400 € 0
Total administration costs € 3200 − € 5000 − €3100 – € 4900
Effects
Productivity € 14,100 € 14,100
Benefit payments (including 

income support from the self-
employment programme)

− € 12,000 € 12,000 € 0

Taxes − € 400 € 400 € 0
Total benefits €1700 € 12,000 € 400 € 14,100
Total net benefits € 4800 € 7000 − € 2700 € 9200
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in the region of €6000 or €7000 over an observation period of 28  months. Our 
results would also be negative (i.e. higher costs than benefits) over a period of two to 
3 years. The turning point occurs after about 5 years.

There are also immaterial benefits in terms of greater happiness of those who 
find work, better health and less crime (see, for example, Schuring et al., 2010; Lin, 
2008). The cost–benefit analysis does not include these immaterial costs and ben-
efits. We did not include the (positive) effects on health and crime because there is 
no robust data on the size of these effects. On the other hand, we did not include the 
(negative) effect of people having less leisure time, because there are no empirical 
estimates on the value of leisure time. In theory, the value of leisure time is equal 
to a person’s hourly net wage. However, this is only valid for marginal changes and 
only if there is free choice regarding the number of hours worked. These conditions 
are not met when involuntarily unemployed people return to work. The value of lei-
sure time will therefore be much lower than 100% of the net wage increase for these 
people (Lammers & Kok, 2019).

7  Conclusion

This paper analyses the effect of a self-employment programme for welfare recip-
ients in the Netherlands. We observed individuals for a total of 14  years, from 5 
years before their applications until 8 years after the application. This enabled us to 
identify the long-term effect of the programme. The effectiveness is analysed using 
propensity score matching on a rich dataset for three different compositions of treat-
ment and control groups.

Our results suggest that the effect of the programme on employment outcomes 
is positive, and the results are robust with respect to deviations from the identify-
ing assumption. Positive effects are found for all three different compositions of 
treatment and control groups. First, we consider the effect using the method that 
has been used in the literature (accepted applicants vs. non-participants, consisting 
of non-applicants and rejected applicants). Our results show a treatment effect of 
29 percentage points on employment and − 16 percentage points on welfare recipi-
ence. The estimated effects in our study are slightly larger than those cited in litera-
ture. Because we controlled for similar personal background characteristics in our 
study, we conclude that the larger effect is due to the differences between the evalu-
ated programmes. Unlike the programmes in other countries, the Dutch policy is 
intended for welfare recipients, and applicants might be able to receive a loan and 
professional guidance.

In the second strategy we compared a treatment group of accepted applicants with 
a control group of rejected applicants. Positive significant treatment effects were 
found, albeit smaller than the previous findings (15 points for employment and –6 
for welfare recipience). Therefore, it seems that rejected applicants also benefitted 
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from the application procedure, which consists of a ‘pre-start period’ in which wel-
fare recipients get guidance in writing a business plan.

These results justify our third strategy, for which we consider the total effect for 
all applicants compared to non-applicants. The estimation results are indeed positive 
and significant: we found a treatment effect of 23 percentage points on employment 
and –11 percentage points on welfare recipience. The treatment effect on labour 
income was the equivalent of around €4000 to €5000 euros under all three strate-
gies, 8 years after application. Ultimately, because the three treatment strategies rely 
on different assumptions but all show positive and significant results, there is little 
uncertainty about the untestable CIA.

Using the found results in a cost–benefit analyses, we show that over a period of 8 
years the societal benefits outweigh the direct costs of the programme. Moreover the 
programme is cost-effective both for the participant and the local government who 
offers the programme.

Our study is subject to some limitations. First, the identification of the effect 
relies on the CIA, and selection bias is therefore a common problem when eval-
uating the effectiveness of such programmes. A sensitivity analysis indicated that 
the unobserved factors would have to be large to render our results insignificant. 
The second limitation is that we only focus on the effect on the (accepted) appli-
cants, which means possible macroeconomic effects were not identified. It could for 
example be that firms substitute employees by subsidised self-employed individuals. 
Gautier et al. (2018) showed that these effects are small for subsidised employment. 
Hence, we expect this finding also to be the case for subsidised self-employment. 
However, further research is needed to address the crowding out and substitution 
effects.

Another recommendation for further research is to gain a broader perspective on 
the costs and benefits of self-employment, such that those can be taken into account 
in a societal cost–benefit analysis. For example, future research could examine the 
gains of self-employment versus welfare or salaried employment using outcome 
measures such as health expenditures and crime. A higher income may lead to 
less financial stress and better mental health. Self-employment may also lead to a 
stronger sense of control over life and therefore less use of mental health care or 
medicine. A higher income may reduce income-generating crime such as theft and 
financial fraud. Statistics Netherlands can provide information on theft, crime and 
debts at the individual level, which might make such analyses possible.

Appendix

Appendix A: Descriptive Statistics

See Table 8.
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Table 10  Results of probit estimation: strategy (2): accepted applicants versus rejected applicants

Total

Age (ref: 18–30 years)
31–40 years − 0.00498
41–55 years − 0.0164
56 + years − 0.111
Female 0.113
Background (ref: Native Dutch)
Moroccan/Surinam/Antillean/Turkish − 0.679***
Other non-western immigrant − 0.698***
Western immigrant − 0.235*
Education (ref: unknown)
Low educated − 0.0530
Middle educated 0.0598
High educated 0.0527
Household composition (ref: other)
Couple with children 0.196
Couple without children 0.148
Single with children 0.157
Single without children 0.267
Yearly working income year before application (ref: > €50 k)
 < €− 10 k 4.861
Between €− 10 k and €0 4.601
Between €0 and €10 k 4.444
Between €10 k and €25 k 4.630
Between €25 k and €50 k 4.976
Yearly working income 2 year before application (ref: > €50 k)
 < €− 10 k 0.0324
Between €− 10 k and €0 − 0.153
Between €0 and €10 k 0.242
Between €10 k and €25 k 0.339
Between €25 k and €50 k 0.153
Personal income unknown year before application 3298
Personal income unknown 2 years before application 0.289
Household income below social minimum 2 years before application − 0.0136
Household income below social minimum 1 year before application − 0.00504
Household income unknown year before application 0.0993
Province (ref:Limburg)
Groningen 0.161
Friesland − 0.0658
Drenthe 0.114
Overijssel 0.532**
Flevoland 0.449*
Gelderland 0.138
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Table 10  (continued)

Total

Utrecht − 0.0232
North Holland − 0.116
South Holland 0.365**
Zeeland 0.0978
North Braband 0.0645
Urban–Rural (ref: most rural, 5)
1 (most urban) − 0.197
2 − 0.0739
3 0.0159
4 − 0.0758
Employment history (number of months 2-4y prior to application)
Social welfare benefit recipient − 0.0970
Disability benefits − 0.0684
Unemployment benefit − 0.100
Other benefits 0.607
Salaried employed 1135
Employed − 1180
Self-employed 1.127*
Parents are/were self-employed 0.216*
Year of application (ref: 2010)
2007 0.195*
2008 0.292***
2009 0.104
Constant − 4.828
N 2.097

Stars denote significance results on a * 10%, ** 5%, *** 1% level
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Appendix C: Matching Quality

See Table 12, 13, 14, 15.

Table 12  Common support strategy (1)

Strategy (1): the comparison of accepted applicants and non-applicants

Total 
treatment 
group

Treatment 
group—on 
support

Treatment 
group—off 
support

Total control group Control 
group—on 
support

Control 
group—off 
support

2007 328 328 0 312,013 312,013 0
2008 269 268 1 283,135 262,888 20,247
2009 172 170 2 258,591 209,537 49,054
2010 195 193 2 277,335 267,150 10,185
Total 964 959 5 1,131,074 1,051,588 79,486
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Table 14  Common support strategy (3)

Strategy (3) compares the applicants to the non-applicants

Total 
treatment 
group

Treatment 
group—on 
support

Treatment 
group—off 
support

Total control group Control 
group—on 
support

Control 
group—off 
support

2007 681 681 0 315,841 315,841 0
2008 535 534 1 286,410 268,351 18,059
2009 395 395 0 258,223 247,050 11,173
2010 486 486 0 276,995 274,997 1998
Total 681 681 0 315,841 315,841 0

Table 15  Matching quality

For strategy (1) accepted versus non-applicants, (2) accepted versus 
rejected applicants, (3) applicants versus non-applicants. For strat-
egy (2) we match based on all years together. We can do this only for 
strategy (2) since we know the moment at which the control group 
applies, whereas we do not know this for strategy (1) and (3)

Mean standardised 
bias

Pseudo R-squared

(1) (2) (3) (1) (2) (3)

2007 Before matching 13.5 11.9 0.10 0.10
After matching 8.8 7.8 0.11 0.09

2008 Before matching 15.0 14.0 0.11 0.11
After matching 8.2 7.7 0.12 0.09

2009 Before matching 18.3 15.6 0.12 0.11
After matching 9.0 8.3 0.11 0.09

2010 Before matching 15.6 14.7 0.10 0.10
After matching 9.7 8.6 0.12 0.10

Overall Before matching 7.5 0.10
After matching 10.8 0.13
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Appendix D: Detailed Results

See Table 16.

Table 16  Treatment effects of self-employment progam

Differences in outcomes of the treatment and contol group for different definitions. Standard errors are 
in parenthesis and are based on bootstrapping with 100 replications. 10%, ** 5%, *** 1% denote signifi-
cance level of t-test based on bootstrapped standard errors

Accepted applicants 
versus non-partici-
pants

Accepted applicants 
versus rejected appli-
cants

Applicants 
versus non-
applicants

Outcome: self-employed or salaried employed
After 4 years (in percentage points) 0.329*** 0.177*** 0.263***

(0.036) (0.024) (0.031)
After 8 years (in percentage points) 0.291*** 0.150*** 0.235***

(0.053) (0.025) (0.030)
Outcome: self-employed
After 4 years (in percentage points) 0.454*** 0.243*** 0.335***

(0.053) (0.025) (0.041)
After 8 years (in percentage points) 0.367*** 0.178*** 0.287***

(0.043) (0.022) (0.028)
Outcome: salaried employed
After 4 years (in percentage points) − 0.101** − 0.054*** − 0.049*

(0.047) (0.017) (0.028)
After 8 years (in percentage points) − 0.065 − 0.030 − 0.035

(0.045) (0.019) (0.031)
Outcome: social welfare
After 4 years (in percentage points) − 0.259*** − 0.136*** − 0.193***

(0.048) (0.026) (0.032)
After 8 years (in percentage points) − 0.162*** − 0.057** − 0.114***

(0.050) (0.025) (0.031)
Outcome: labor income
After 4 years € 3.492 ** € 2.231 *** € 2.865 ***

(1554) (751) (966)
After 8 years € 5.071 *** € 3.810 *** € 4.224 ***

(1863) (840) (1408)
Outcome: total income
After 4 years € 1.668 *** € 1.760 ** € 1.367

(1445) (710) (895)
After 8 years € 2.344 *** € 2.637 *** € 2.471 **

(1519) (852) (1240)
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Appendix E Details Sensitivity Analysis

See Table 17.
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