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Abstract 

In Hungary, a hiring tax credit program, START Plusz was introduced in 2007 for 

mothers with a child younger than 4 in order to increase their employment 

probability. The policy setting allows for using similar mothers with children of 

age 5-7 as a control group. Though the program is practically open for all 

education groups, those with vocational and high school level educational 

attainment get involved in the program with higher probability compared to 

lower and higher educated mothers. This group is examined in detail, and I find 

a significant 10.2 percentage point employment effect for mothers with two or 

more children, however, the results of the program was washed away most 

probably by the effects of the global economic crisis by 2009.  
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1 Introduction 

In the recent years many countries started to apply tax credit in order to increase the participation and 

employment rate of disadvantaged groups like the long-term unemployed, the disabled, the young or 

single mothers. After the US, earned income tax credit or similar schemes were introduced in Canada, 

the UK, Sweden and other countries. In 2007, Hungary extended its hiring tax credit program ‘START’ to 

mothers with a child under 4. The new program (called ‘START Plusz’) offered reductions from the social 

security tax obligations of employers who newly hired from the target group.  

The hiring tax credit programs designed for mothers of a young child help those with potentially 

disadvantageous labor market position to become employed. There are two potential sources of the 

disadvantage in case of mothers. First, the more time mothers spend home with raising the child, the 

more their human capital deteriorates. (Mincer and Polachek (1974)) Their actual professional 

knowledge and skills depreciate, they fail to keep up with their profession, and their professional 

network shrinks as well. The other potential source of lower employment probability is the higher 

expected levels of absence due to the child’s sickness in the first few years (Amilon and Wallette (2009)). 

Both factors are more prevalent for mothers with more children, respectively because of longer time at 

home needed for more children (except of course the case of twins), and because of the higher 

cumulative probability of having a sick child. This paper confirms that the wage subsidy has a higher 

effect on the employment probability in case of mothers with multiple children.  

It is of outstanding importance to study factors influencing maternal employment in countries struggling 

with low fertility rates, as employment prospects of mothers after delivering a baby strongly influence 

fertility decisions (Baughman and Dickert-Conlin (2003); Milligan (2005); Brewer et al. (2008)). The more 

likely is the mother to get a job after the child rearing period, the more willing the family is to decide to 

have a child.  

The START Plusz tax credit program is regarded as successful in government communication, but there is 

not much empirical evidence on its actual effects. Scharle et al. (2013) use administrative data for policy 

evaluation purposes. Unfortunately the administrative data includes no personal or family 

characteristics, moreover, it does not allow for defining a suitable control group. As a consequence, that 

data is not suitable to provide a measurement on the employment effect of the policy.  
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This paper aims to answer the question whether START Plusz tax credit program increases mothers’ 

employment probability. I use a difference-in-differences approach using the years before and after the 

introduction of the program in July 2007. I show that the tax credit did not have a significant effect on 

the mothers’ group as a whole, but it had a significant positive effect in one subgroup: mothers of 

multiple children, with vocational and higher educational attainment. I provide a robustness check using 

placebo treatment in years around 2007 and show that the results found are indeed the effect of the 

policy change in 2007. The effect however vanishes after two years, most probably as a result of the 

economic crisis. 

The remainder of the paper is organized as follows. In Section 2, a simple theoretical framework is 

presented, and also an insight into the institutional background for START Plusz Program in Hungary. This 

is followed by a description of the estimation methodology and the dataset used in Section 3. In Section 

4 the estimation results are presented and Section 5 concludes.  
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2 Background and framework 

2.1  Theoretical framework and related literature 

This paper takes a slightly modified version of the simple labor supply and demand framework of 

Dickert-Conlin and Holtz-Eakin (2000) and Neumark (2011) as a basis for examining the potential effects 

of a tax credit offered to firms on new hires. Panel a. of Figure 1 shows the effect of a hiring tax credit 

which reduces the effective employment cost w to w(1-c). First, the labor demand curve shifts outward, 

because at each level of wage, the effective cost of the employer is lower. Thus, from the same human 

resources budget, more employees could be hired. As a result, the employment increases from E to E’, 

and the wage paid to workers increases from w to w’.  

Figure 1: Wage subsidy offered to firms: a simple framework 

a. Labor market with initial unemployment, 

without tax credit 

 

 b. Labor market with low tax credit c. Labor market with high tax credit 
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According to this simple theoretical framework, the hiring tax credit increases employment rate. The 

incidence of tax credit may be on the employer or the employee1, thus the effective net wage may 

(Figure 1.c) or may not (Figure 1.b) increase. It mainly depends on the actual rate of unemployment, the 

size of the tax credit and the elasticity of labor supply. However, this article does not examine the 

incidence rate of the policy; I rather concentrate on the employment effect.  

Figure 2: Subsidy costs 

 

Such a tax credit may introduce some negative effects as well. To begin with, the program subsidizes 

new hires. It is widely documented in the literature that hiring tax credit may boost job destruction rates 

by creating incentives for churning employees, so that employers could benefit from the subsidy on new 

hires. (see e.g. Mortensen and Pissarides (2001)) As a result, as shown in Figure 2, the substitution of 

existing employees (rectangle A on Panel b) to new hires (rectangle B in Panel b) can be quite large. 

Another related problem is that the tax credit may be given to new hires which would have occurred 

anyway. Bartik (2001) approximates the ratio of needlessly subsidized new hires to 90%. This means that 

the overall employment rate is only slightly affected by the tax credit.  

START Plusz was not intended to increase overall employment, only to increase employability of the 

disadvantaged groups. However, I take a note on the possible substitution effect between the group of 

the targeted and not targeted job seekers, which I will return to later on. It is essential to add at this 

                                                           

1
 Leigh [2010] for instance, studies Earned Income Tax credit of the United States, and finds that if the generosity of 

EITC increases by 10 percent, the wage falls by 5 percent for school dropouts and by 2 percent for those with high 
school diploma.  
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point, that even if the number of new hires would not increase in the economy, the relative employment 

growth of the disadvantaged group would count as a success of the program. 

The third problem is that in case of tax credits and wage subsidies targeting the disadvantaged a 

stigmatizing effect was found, and as a result, the participation rates of employers were strikingly low, 

which annulated the possible employment effect of the subsidy. (see e.g.: Burtless (1985), Deuchert and 

Kauer (2013)) In case of START Plusz Program for mothers, there is no such effect, because being eligible 

for the credit does not reveal any additional information about the employee to the employer.  

As a further issue, administrative burden related to the subsidy may diminish its impact by decreasing 

net gains of the employers from participating in the program. The administrative cost related to START 

Plusz Program was very low; it was only a small fraction of the expected monetary gains from the 

program (Scharle (2013)).  

There are numerous examples of tax credits and wage subsidies around the world among the developed 

and the developing countries. (For instance, Work Opportunities Tax Credit in the USA, SPAK in the 

Netherlands, Youth Wage Subsidy Pilot in South Africa etc.). Accordingly, there are many policy papers 

that evaluate the effects of such policies. About programs in the US, Hotz and Scholtz (2003) and 

Neumark (2011) provide an overview. De Giorgi (2005) reports a significant employment effect about 6 

percentage points of New Deal for Young People program in the UK. The same program is studied by 

Blundell et al. (2004), Van Reenen (2001) and Dorsett (2004), who finds that the wage subsidy decreases 

unemployment probability much more compared to training, work experience in the civil sphere or 

public work.  

Some papers examine the effect of tax credit programs on female participation, for instance of Earned 

Income tax credit (EITC) in the US (e.g. Eissa and Liebman (1996), Meyer and Rosenbaum (2001)) and 

Working Families’ Tax Credit (WFTC) in the UK (e.g. Gregg and Harkness (2003), Francesconi, van der 

Klaauw (2007), Blundell et al. (2005) and Blundell et al. (2013)). These articles are mainly concerned with 

single mothers and most of them find a significant positive effect.  

The most relevant strand of literature to this paper focuses on female employment effects of tax credits. 

There are studies on the WFTC in the UK (e.g. Azmat (2014) measuring an ambiguous employment 

effect; Francesconi and van der Klaauw (2007) estimating a 5 percentage points employment increase for 

single mothers and Blundell et al. (2013) using a life-cycle model); on the Spanish tax credit (Azmat and 

González (2010) finding a positive effect of 2% and suggesting that the effects are more pronounced for 
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less-educated women), the Swedish EITC (Edmark et al. (2012) finding no significant effects) and the EITC 

in France (Stancanelli (2008) detecting negative employment effect for married women, positive 

employment impact for cohabiting women and no significant effect for single women; Bloemen and 

Stancanelli (2007) finding no significant effect). The microsimulation results of Haan and Myck (2006) 

suggest that introducing a tax credit similar to that of the UK would increase employment rate of single 

individuals but decrease that of couples in Germany.  

In many studies, (see e.g. Brewer and Browne (2006) for a review) females without a child are used as a 

control group for difference-in-differences estimates. However, this control group is suspected to violate 

key identifying assumptions because of the changes in relative covariates over time, as mentioned by 

Azmat (2014). In this study, I use the specific policy rule for identification, that only mothers of the 

youngest child up to 4 years are eligible for the tax credit in 2007. Thus, mothers with a kindergarten-

aged (5-7-year-old) child can be used as a control group, which is much more similar to the treatment 

group, thus the difference between the employment rate of the two groups is safely assumed to be 

stable over time in absence of the treatment.  

2.2  Institutional background and basic facts 

The START Plusz Program was launched in 2007 with the aim to provide incentives to employers to hire 

disadvantaged people. The form of the subsidy was a hiring tax credit, which was available if the 

prospective employee applied for a START Plusz Card at latest the day before the employment started. In 

that case, the employer was exempt from paying a part of its social security tax obligations. In the first 

year of holding the Card, the amount of the credit was a 17 percentage point reduction of social security 

taxes (instead of 32%, the employer has to pay 15% and is exempt from lump-sum social security 

payment, EHO), up to the double of the minimum wage. In the second year, the reduction is lower, 7 

percentage points (instead of 32%, the employer has to pay 25% and is exempt from lump-sum social 

security payment, EHO). As a result, the maximum tax credit amounts to about 14% of the total cost of 

employment in the first year and reduces to 7% of that in the second year. This is the treatment intensity 

of the START Plusz program4.  

                                                           

4
 It is very low compared to National Supported Work (NSW) in the US for instance, which covered the whole wage 

cost of the target group (e.g. single mothers, drug users, high school dropouts) for 9-18 months, moreover, 
provided consultation possibilities for the participants. 
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The START Plusz Card was available from 1st July 2007, until 31st December 2011. Non-employed mothers 

with a child of age 1-3.99 were eligible for the Card, after the end of their family benefit (GYES5, GYED6, 

GYET7), or mothers who wanted to work besides receiving parental leave (GYES). If the mother becomes 

employed within the eligibility period (before the child’s fourth birthday), her employer in entitled for 

the subsidy for two years after issuance of the Card.  

Long-term unemployed were eligible for the Card as well. In the administrative data, these groups 

cannot be easily separated, thus the available statistics and also the results of Scharle et al. (2013) refer 

to the combined group of mothers and long term unemployed. However, in the dataset I use for 

evaluation, the distinction is straightforward, thus in this paper, I focus on the employment effects of 

mothers and omit long-term unemployed from the analysis. 

The Program was administered by the National Tax Agency (NAV). According to their data, until the end 

of 2010 9621 Cards were issued to females. It is unknown how many of these cardholders were long 

term unemployed and what fraction consisted of mothers with young child. Based on CSO8 demographic 

data, the total number of cardholders was approximately 3.3% of the total population of mothers with a 

child aged 1-3.99 years. Thus, this is the upper bound for the rate of treated to eligible. The average age 

of the Card holders was 34 years (Scharle et al. (2013)). The educational attainment of the Card holders 

is reported in Table 1. According to the last column, those with vocational and high school, applied for 

the Card in a higher rate compared to those with elementary schooling and college degree. Thus, if the 

Card has any effect at all, in spite of its low budget and low number of treated, I expect to find that effect 

in this group.  

                                                           

5
 Extended parental leave (Gyermekgondozási segély) 

6
 Parental leave (Gyermekgondozási díj) 

7
 Extended parental leave (Gyermeknevelési támogatás) 

8 Central Statistics Office of Hungary. http://www.ksh.hu/nepszamlalas/tablak_demografia 
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Table 1: Educational attainment of START Plusz Card holders under age 50 

 Number of female 

cardholders 

(treated) 

Share of cards by 

level of education 

Share of 

eligible 

population 

Ratio of 

treated to 

eligible 

Total 9527 100% 100% 3.3% 

Elementary 924 11.7% 28.1% 1.1% 

Vocational & High school 5806 73.4% 57.9% 3.5% 

College and higher 1181 14.9% 13.98% 2.9% 

 Source of data: Scharle (2013) and Hungarian Labor Force Survey data 

Applying for the Card posed small administrative burden on the employer and the employee. The eligible 

mothers could apply rather easily, and the employers were not forced to further employ the Card 

holders (during or after the Card validity), if they did not like to. Therefore, only 82% of the female 

cardholders were employed at the same employer half a year after entering a job. As a result of the 

decreasing rate of the subsidy, there is a breakpoint at the end of the first year of the Card’s validity (and 

also the end of the first year of employment). By the end of the first year, this rate shrank to 60%, and 

after two years it was merely 35%. (Scharle (2013)) In contrast, the employment rate of those starting 

National Supported Work program of the United States was 65% by the end of the first year and 40% 

after the end of the subsidized period.  
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3 Methodology and data 

As the subsidy period starts on the very day of registering for the Card, the rational application strategy 

is the following. The eligible mothers did not apply for the Card in advance. Rather, most probably, they 

applied for it only after receiving an employment offer, right before the first day of employment, thus 

maximizing the subsidized period available with the Card.  

In Table 2, the timing of cardholders’ employment is listed. It is apparent that most of them become 

employed indeed shortly after applying for the Card, which underlines the strategic application process. 

There are only a few cases (3% of the cardholders) when the cardholder does not get a job, and the 

reason probably is that the employer retrieved the employment offer after the employee registered for 

the Card, or the employee was simply not aware of the rules. 

Table 2: START Plusz cardholders’ employment timing after registering for the Card 

 Number of people % 

Within 30 days 11 901 81.69 

Between 30 and 90 days 961 6.60 

After 90 days 1 264 8.68 

Non-employed 443 3.04 

Total 14 569 100.00 

 Source of data: Scharle et al. (2013) 

As a consequence of this strategic process, there are some important issues which cannot be examined 

directly, because the actual treatment is observed mostly only in cases when the individual received an 

employment offer. Thus, the question whether actually holding a Card reduced the time searching for a 

job or whether holding a Card increased employment probability, cannot be studied in this policy setup.  

As a result, this study executes an intent-to-treat analysis, and use a DID method. Non-employed 

mothers with a child of age 3-4 are eligible for the Card after 1st July 2007. Thus these mothers belong to 

the treatment group in the after policy period (1st July 2007-1st July 2008) (treatment-after group).  

Mothers with children aged 1-3 are also eligible for the subsidy. However, data shows that the vast 

majority of mothers intend to go back to work when the child reaches age 3. Also, focusing on the 3-

year-olds eliminates other influencing factors such as maternity leave or childcare availability issues, 
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which pose serious restrictions on maternal labor supply at younger ages of the child (see Lovasz and 

Szabo-Morvai (2013) for details). 

Choosing the control group and the before period is not straightforward, as it is shown in Figure 2. On 

the figure the age of child is depicted against calendar time. The vertical line at year 2007 represents the 

border between before and after periods. Along with passing of time, trivially the individuals grow older, 

thus they move upwards along the 45⁰ lines, each starting at point (date of birth; 0).  

The control group and the before period have to be defined such that no individuals could move 

between the DID categories as the time goes by, introducing bias to the estimations. A natural candidate 

for the “before” group in the estimation would be the year right before the introduction of the Program 

(1st July 2006-1st July 2007). Also, it would be straightforward to define the mothers of older children 

attending to kindergarten (4-7-year-olds) as the control group. Nevertheless, as it is shown on Panel a of 

Figure 3, there are two subgroups (A and B) which may change DID group as time elapses. Group A 

(highlighted triangle) consists of mothers whose child is 3-4 years old before the Program is introduced, 

and they are still in this age category after the introduction. Panel b is the enlargement of the part of 

Panel a, which includes group A and B. It shows that a mother would be untreated in point a (because 

the Policy is not implemented yet), then become potentially treated (eligible) after the implementation 

(point b) and become untreated again (because of ineligibility) after her child turns 4 (point c).  

It may happen that these mothers in group A postpone their job search or the employment contracting 

in order to become eligible for the subsidy. It may simply be the case that before the introduction of the 

subsidy, they are informally employed, and their contract is formalized after the subsidy is introduced. 

This would decrease the observed employment rate of the treatment-before group and increase it in the 

treatment-after group, and it would bias the estimates upwards. 

On the other hand, group B consists of mothers who are eligible for the subsidy in a period, but then 

their child turns 4 and they lose eligibility. These mothers may bring forward their job search (if in 

absence of the subsidy they wanted to return to the labor market later) in order to become eligible for 

the subsidy. This would result in observing a lower employment rate in the control-after group and a 

higher employment rate in the treatment-after group, which would again bias the results upwards. 
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Figure 3: Defining DID groups 

a. Movement between categories b. Movement of one individual through time 

   

c. No movement between categories 

 

To eliminate these potential pitfalls, I define the next closest groups in which such cross-group 

movements are not present. In order to do that, the cohort born after 1st July 2003 should be dropped 

from the comparison groups, so the before period is 1st July 2005 - 1st July 2006, and the control group is 

mothers with a child of 5-7 as depicted on Panel c.  

The Program required that the applicant should be non-employed at the time of the application, 

however, non-employment as a pre-requisite to eligibility was non-effective. The claimant had to be non-

employed only on the very day of claiming the Card. Thus, using very simple administrative techniques 

(officially end employment on the first day, apply for the Card on the second day and reemploy her on 
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the third day), practically both employed and non-employed mothers could go for the Card. 

Consequently, both groups are included in the analysis.  

As a result, a difference-in-differences estimation is carried out. The resulting estimation model is a 

linear probability model with year and region fixed effects to account for specific features of local labor 

markets.	 


� =  ∗ ����� ∗ � + ������� + ��� + � + !" + #�
$Ω+ & "

$ Π + ( "�  


� is the employment dummy variable which is 1 if the individual is employed, and 0 otherwise. The DID 

variables are ����� (1 in the year after the policy implementation and 0 before) and � (1 for mothers 

with the youngest child of age 3-4, and 0 for those 5-7). These variables are included in the regression 

along with their interaction. The effect of the wage subsidy on the probability of employment is 

measured by )*, the coefficient of the interaction ����� ∗ �. Also year fixed effects (� ), region fixed 

effects (!"), a vector of individual and family characteristics (#�) and a vector of region-specific variables 

(& ") are included in the regression.  

In the analysis, I use the data of the Hungarian Labor Force Survey (H-LFS). The unit of observation is 

households and each person in a household is documented. A rich set of individual characteristics, 

employment status, educational attainment, age, marital status etc., and relevant information about the 

family members is also available. The LFS contains quarterly data, where an individual is rotated out of 

the sample after 6 quarters the latest. Mothers over 20 of age are included in the sample whose 

youngest child is either 3-3.99 or 5-6.99 years old. The most important descriptive statistics are shown in 

Table 6 in the Appendix.  

In order to identify the policy effect, I assume that the treatment and the control group followed a 

similar trend in time before the policy change. As can be seen on Figure 3, the assumption is likely to 

hold.  
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Figure 4: Employment rate trends for the treatment and the control group 

a. All levels of education b. Mothers with High school 

  

Source of the data: H-LFS 

The dashed line indicates the starting date of the policy, and the shaded areas show the time periods 

included in the estimation as before and after periods. A clear employment rate increase can be seen on 

Panel a. at the time of the policy intervention for the treatment group. By the third quarter of 2009, 2 

years after the introduction of the tax credit, (by the time when the effects of the economic crisis 

strongly hit the labor market, see Figure 6) the employment rate of the treatment group seems to have 

fallen back even below the previous employment levels, and have experienced a larger fall than the 

control group. These patterns are even more eye-catching on Panel b., which shows the case for mothers 

with high school education.  
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4 Results 

The regression results presented in Table 3 show that the effect of the wage subsidy is practically zero if 

we examine the whole sample of eligible mothers (Panel I.). (For detailed regression results see Table 7-8 

in the Appendix) Model 1 presents the baseline results with no controls included. As individual and 

family controls are included in Model 2, and also regional variables in Model 3, the effect remains 

insignificant.   

As mentioned in the introduction, the subsample of mothers with more children are of special interest in 

this study, because they are likely to have spent longer time at home with children and thus their human 

capital is more deteriorated than mothers’ of one child. Moreover, more children increase the 

probability of at least one child being sick, which further dampens their productivity through sick leave 

frequency. Panel II. presents the regression results on the sample restricted to mothers with more than 

one child. In the baseline model (Model 1), the effect of the subsidy is insignificant, but adding control 

variables (Model 2 and 3) the estimated effect becomes significant at the 1%. The results show that 

being eligible for the tax credit, the employment probability of mothers with multiple children increased 

by 4.3 percentage points. This is a 10% increase compared to the pre-policy period employment rate of 

this group. The program seems not to have any effect on mothers of one child. The explanation, beyond 

human capital and sick leave frequency arguments may concern further child bearing plans, which may 

induce mothers stay home even if their employment prospects were better.  

While the treatment intensity and the treated to eligible ratio varies significantly between education 

groups, the results for these subgroups are presented in Panel III. The result is not unexpected, the 

Program has a large and significant effect on those with high school and near zero on other groups. The 

coefficient estimates are significant at the 1% level in each model, and the result in Model 3 shows that 

the Program increases the employment probability for mothers with high school education and more 

than one child by 30.9 percentage points. On the other hand, the employment probability of those with 

lower or higher educational attainment are unaffected. 
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Table 3: Coefficient estimates for  

(robust, clustered standard errors in parenthesis) 

 
Model 1 Model 2 Model 3 

I.) Full sample 

 
-0.030 0.003 -0.003 

 
(0.032) (0.027) (0.027) 

II.) Multiple children 

 
0.021 0.041** 0.043** 

 
(0.028) (0.011) (0.010) 

III.) Multiple children, by education 

Elementary -0.077 -0.085 -0.083 

 
(0.087) (0.086) (0.068) 

Vocational -0.052 -0.116 -0.041 

 
(0.168) (0.146) (0.125) 

High school 0.304* 0.298* 0.309* 

 
(0.109) (0.100) (0.100) 

College or higher -0.073 -0.085 -0.045 

 
(0.120) (0.127) (0.087) 

Individual controls 
 

x x 

Regional controls 
  

x 
Note: I estimate a linear model with year and region fixed effects. The dependent variable is 

employment dummy, taking the value 1 if employed and 0 otherwise. The standard errors are 

robust and clustered by regions.  

Significance levels: * 5%; ** 1% 

 

 

In order to check for robustness of the functional form, I have run logit regressions on the same variables 

and it does not change the results significantly. The results of the logit regressions are not presented.  

The next subsection discusses the robustness of these results. 

4.1 Robustness check 

A robustness check is carried out using pseudo-treatments in a few years around the true 

implementation year, 2007. As it is shown in the table below, running the same regression for 

consecutive years, gives a significant positive result in the year of the Program, a significant negative 

result two years later, in 2009, and in any other year the pseudo-effect is insignificant. This underpins the 

result of the previous section, that the Program had a significant positive effect on the employment 
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probability of eligible mothers with more kids. However, in 2009 the economic crisis hit the Hungarian 

labor market (as Figure 5 demonstrates), and this washed away the results of the Program.  

Table 4: Robustness check: pseudo-treatment for each year, mothers with more than one child 

 
Placebo treatment year 

 
2004 2005 2006 2007 2008 2009 2010 

Coefficient 0.015 0.026 -0.058 0.087** -0.011 -0.213** 0.003 

Standard error (0.050) (0.050) (0.046) (0.022) (0.055) (0.037) (0.106) 

R
2
 0.215 0.215 0.239 0.210 0.258 0.217 0.269 

N 1675.000 2133.000 1841.000 1881.000 1611.000 1475.000 1291.000 
Note: I estimate a linear model with year and region fixed effects. The dependent variable is employment dummy, taking 

the value 1 if employed and 0 otherwise. The standard errors are robust and clustered by regions.  

Significance levels: * 5%; ** 1% 

4.2 Substitution effect 

The validity of the results presented in the previous section heavily rely on the assumption that the 

employment increase of the treatment group relative to the control group does not come from a mere 

substitution effect. To check this, the evolution of the control group employment rate is compared to 

other employment groups, such as mothers with a child of age 8-9 years, childless females and males. 

The following linear regression is measured:  


� =  ∗ ����� ∗ + + ������� + ��& + � + !" + #�
$Ω + & "

$ Π + ( "�  

Where & = 1 if the individual is a mother with the youngest child being 5-6 years old. & = 0 if the 

individual is a member of one of the three comparison groups. The coefficient estimates (and the 

standard errors) regarding the three comparison groups are presented in Table 5.  

Table 5: Substitution effects 

 
Mothers of 8-9-year-olds Childless females Males 

 
0.031 0.038** 0.040*  

 
(0.015) (0.01) (0.012) 

 

The results suggest that there is no substitution effect, the employment rate of the control group does 

not decrease compared to other labor market groups. On the contrary, there seems to be a slight 

increase relative to some of the groups.  
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5 Conclusion 

In this paper I have examined the effect of START Plusz hiring credit program of Hungary on the 

employment probability of mothers. In this program, the treatment itself is not observed directly, thus 

an intent-to-treat analysis is carried out. Only previously mothers whose child is not yet 4 years old are 

eligible for the tax credit. The comparison group is mothers of 5-7-year-olds, who are not entitled for the 

subsidy. It is shown in Figure 3 that the employment probability of the two groups is stable over time. 

The estimates suggest that the Program has no significant effect on the target group as a whole and 

most of its examined subgroups. However, there is a significant positive effect of the program for the 

employment of mothers with two or more children. Having access to the Card increases the employment 

probability of this subgroup by 4.3 percentage points.  

This analysis reveals the partial labor market effects of START Plusz hiring tax credit. I demonstrate that 

as a consequence of the low treatment intensity and the likely low rate of treated to eligible, the effect is 

negligible on most parts of the target group. The analysis does not calculate net social effects of the 

program. However, had the significant effects comprise of purely net new jobs, considering the size of 

the affected group, the net social effect of the program would still be negligible from the society’s point 

of view. 
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Appendix 

Table 6: Descriptive statistics  

Time period July 2004-July 2007 July 2007-July 2010 

Age of the youngest child  
(treatment status) 

5-7 year 
(control) 

3 year 
(treatment) 

5-7 year 
(control) 

3 year 
(treatment) 

Observations 9 651 5 491 8 466 4 443 

Employment rate in the group 61.3% 50.4% 64.4% 51.5% 

Number of children 1.1 1.4 1.1 1.4 

Age of the youngest child 5.9 3.5 5.9 3.4 

Mother's age 34.3 32.6 35.4 33.7 

Level of education: Primary school 22.1% 17.4% 18.9% 18.5% 

Level of education: Vocational school 28.0% 26.2% 28.3% 24.6% 

Level of education: High school 34.6% 36.7% 36.0% 32.7% 

Level of education: University 15.3% 19.7% 16.9% 24.3% 

No partner 13.8% 9.6% 14.0% 11.3% 

Non-employed partner 12.7% 11.2% 14.2% 13.0% 

Employed partner 73.5% 79.2% 71.8% 75.7% 

Village 30.2% 28.5% 32.2% 29.2% 

City 39.3% 37.5% 36.1% 35.4% 

Large city 17.4% 19.5% 16.0% 19.7% 

Budapest 13.1% 14.5% 15.7% 15.7% 

Region1 26.0% 28.3% 29.9% 31.8% 

Region2 10.7% 12.2% 10.4% 9.4% 

Region3 9.4% 8.9% 9.7% 9.1% 

Region4 9.7% 10.0% 9.8% 10.4% 

Region5 13.4% 11.4% 12.1% 11.1% 

Region6 16.4% 15.9% 15.6% 15.1% 

Region7 14.5% 13.3% 12.6% 13.1% 

Local unemployment rate 4.4% 4.1% 5.5% 5.4% 

Nursery coverage 9.9% 10.5% 11.2% 11.5% 

Kindergarten coverage 114.2% 113.9% 113.5% 112.6% 

Population of the settlement 249 274 295 299 
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Table 7: Regression results: entire sample 
  Model 1 Model 2 Model 3 
  b/se b/se b/se 

After 0.047 0.033 0.046*  
  (0.024) (0.017) (0.017)   
Treatment -0.063 -0.076 -0.078   
 (0.027) (0.032) (0.032)   
After*Treatment -0.017 -0.016 -0.016   

 (0.013) (0.008) (0.007)   

2005  -0.030 -0.024   
   (0.019) (0.018)   
2007  0.248** 0.224** 
   (0.022) (0.023)   
# of children  0.391** 0.353** 
   (0.030) (0.024)   
Partner w/o job  0.527** 0.481** 
   (0.053) (0.042)   
Partner w/ job  0.007 0.006   
   (0.014) (0.013)   
Vocational school  -0.000 -0.000   
   (0.000) (0.000)   
High school  0.000 0.000   
   (.) (.)   
University  0.000 0.000   
   (.) (.)   
Age  0.000 0.000   
   (.) (.)   
Age squared  0.000 0.000   
   (.) (.)   
Partner: University   -1.789** 
    (0.289)   
Partner: High sc.   0.074** 
    (0.013)   
Partner: Vocational   0.061   
    (0.029)   
Partner's age   0.090*  
    (0.029)   
Unemployment level   0.302*  
    (0.112)   
Village   0.042   
    (0.043)   
City 0.584** 0.325 0.304   
  (0.013) (0.250) (0.244)   
Large city 0.047 0.033 0.046*  
  (0.024) (0.017) (0.017)   
Nursery availability -0.063 -0.076 -0.078   
  (0.027) (0.032) (0.032)   
Kindergarten availability -0.030 0.003 -0.003   
  (0.032) (0.027) (0.027)   
Constant -0.017 -0.016 -0.016   
  (0.013) (0.008) (0.007)   

R-squared 0.029 0.172 0.188   
AIC 12565.828 11135.023 10962.630   
N 8972.000 8972.000 8968.000   

Individual controls 
 

* * 
Regional controls 

  
* 
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Table 8: Regression results: mothers with more than one child 

  Model 1 Model 2 Model 3 

  b/se b/se b/se 

After 0.038 0.020 0.026   

  (0.052) (0.019) (0.017)   

Treatment -0.059 -0.100* -0.106*  

 (0.028) (0.033) (0.035)   

After*Treatment 0.051 0.077* 0.087** 

 (0.045) (0.024) (0.022)   

2005 -0.025 -0.022 -0.014   

  (0.033) (0.026) (0.024)   

2007 -0.080 -0.067 -0.072   

  (0.045) (0.040) (0.038)   

# of children  -0.073 -0.063   

   (0.089) (0.087)   

Partner w/o job  -0.123 -0.097   

   (0.057) (0.055)   

Partner w/ job  -0.013 -0.013   

   (0.047) (0.046)   

Vocational school  0.120 0.103   

   (0.050) (0.048)   

High school  0.340** 0.300** 

   (0.040) (0.045)   

University  0.508** 0.456** 

   (0.049) (0.041)   

Age  -0.037 -0.034   

   (0.036) (0.037)   

Age squared  0.000 0.000   

   (0.001) (0.001)   

Partner: University  0.000 0.000   

   (.) (.)   

Partner: High sc.  0.000 0.000   

   (.) (.)   

Partner: Vocational  0.000 0.000   

   (.) (.)   

Partner's age  0.000 0.000   

   (.) (.)   

Unemployment level   -0.888*  

    (0.256)   

Village   0.051   

    (0.034)   

City   -0.050   

    (0.048)   

Large city   0.076   

    (0.050)   

Nursery availability   0.062   

    (0.222)   

Kindergarten availability   0.022   

    (0.069)   

Constant 0.503** 1.134 1.085   

  (0.026) (0.696) (0.772)   

R-squared 0.046 0.194 0.210   

AIC 2647.743 2333.164 2292.177   

N 1883.000 1883.000 1881.000   

Individual controls  * * 

Regional controls   * 
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Table 9: Robustness check: 2004-2007 

 2004 2005 2006 2007 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

 b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se 

After -0.015 -0.006 0.010   -0.024 -0.007 -0.009   -0.022 0.025 0.023   0.038 0.020 0.026   

  (0.047) (0.056) (0.055)   (0.078) (0.050) (0.051)   (0.077) (0.088) (0.087)   (0.052) (0.019) (0.017)   

Treatment -0.079 -0.103 -0.108   -0.114* -0.112* -0.107*  -0.055 -0.059 -0.072   -0.059 -0.100* -0.106*  

 (0.067) (0.054) (0.052)   (0.040) (0.041) (0.041)   (0.044) (0.042) (0.040)   (0.028) (0.033) (0.035)   

After*Treatment 0.018 0.019 0.015   0.058 0.036 0.026   -0.032 -0.070 -0.058   0.051 0.077* 0.087** 

 (0.054) (0.053) (0.050)   (0.060) (0.045) (0.050)   (0.058) (0.050) (0.046)   (0.045) (0.024) (0.022)   

R-squared 0.050 0.207 0.215   0.040 0.203 0.215   0.060 0.225 0.239   0.046 0.194 0.210   

AIC 2324.112 2023.697 2004.270   3002.829 2606.261 2572.891   2532.847 2178.264 2138.544   2647.743 2333.164 2292.177   

N 1677.000 1677.000 1675.000   2135.000 2135.000 2133.000   1846.000 1846.000 1841.000   1883.000 1883.000 1881.000   

Year FE * * * * * * * * * * * * 

Region FE * * * * * * * * * * * * 

Individual controls 
 

* * 
 

* * 
 

* * 
 

* * 

Regional controls 
  

* 
  

* 
  

* 
  

* 

Note: Tables of robustness check are split for tractability reasons. The robustness checks for all years are executed in the same way. The column for year 2007 

is repeated in both tables, for comparability.  
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Table 10: Robustness check: 2007-2010 

 2007 2008 2009 2010 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

 b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se 

After 0.038 0.020 0.026 0.071 0.015 0.048 0.008 0.011 0.025 -0.020 -0.042 -0.043 

  (0.052) (0.019) (0.017) (0.094) (0.077) (0.078) (0.041) (0.042) (0.048) (0.094) (0.080) (0.083) 

Treatment -0.059 -0.100* -0.106* -0.077* -0.133** -0.134** -0.008 -0.026 -0.031 -0.155* -0.166* -0.159 

 (0.028) (0.033) (0.035) (0.027) (0.029) (0.028) (0.030) (0.029) (0.034) (0.061) (0.062) (0.065) 

After*Treatment 0.051 0.077* 0.087** -0.078 -0.012 -0.011 -0.169** -0.209** -0.213** 0.052 0.003 0.003 

 (0.045) (0.024) (0.022) (0.056) (0.054) (0.055) (0.038) (0.033) (0.037) (0.115) (0.103) (0.106) 

R-squared 0.046 0.194 0.210   0.058 0.248 0.258   0.047 0.183 0.217   0.066 0.261 0.269   

AIC 2647.743 2333.164 2292.177   2239.319 1875.897 1849.722   2067.212 1843.430 1780.461   1789.757 1490.309 1476.022   

N 1883.000 1883.000 1881.000   1616.000 1616.000 1611.000   1475.000 1475.000 1475.000   1291.000 1291.000 1291.000   

Year FE * * * * * * * * * * * * 

Region FE * * * * * * * * * * * * 

Individual controls 
 

* * 
 

* * 
 

* * 
 

* * 

Regional controls 
  

* 
  

* 
  

* 
  

* 
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Table 11: Robustness check, full estimation results of Model 3 

 

2004 2005 2006 2007 2008 2009 2010 

 
Model 3 Model 3 Model 3 Model 3 Model 3 Model 3 Model 3 

b/se b/se b/se b/se b/se b/se b/se 

After 0.010   -0.009   0.023   0.026   0.048   0.025   -0.043   
  (0.055)   (0.051)   (0.087)   (0.017)   (0.078)   (0.048)   (0.083)   
Treatment -0.108   -0.107*  -0.072   -0.106*  -0.134** -0.031   -0.159   
 (0.052)   (0.041)   (0.040)   (0.035)   (0.028)   (0.034)   (0.065)   
After*Treatment 0.015   0.026   -0.058   0.087** -0.011   -0.213** 0.003   

  (0.050)   (0.050)   (0.046)   (0.022)   (0.055)   (0.037)   (0.106)   

Year 1 -0.035   -0.002   -0.036   -0.014   -0.011   -0.078   0.005   
  (0.035)   (0.011)   (0.036)   (0.024)   (0.031)   (0.048)   (0.047)   
Year 2 -0.040   -0.013   -0.007   -0.072   0.003   -0.017   0.024   
  (0.031)   (0.027)   (0.031)   (0.038)   (0.051)   (0.019)   (0.016)   
# of children -0.205** -0.216** -0.189*  -0.063   -0.092   0.008   -0.051   
  (0.034)   (0.053)   (0.070)   (0.087)   (0.061)   (0.070)   (0.040)   
Partner w/o job 0.021   -0.163** 0.075   -0.097   -0.017   0.023   0.044   
  (0.061)   (0.041)   (0.061)   (0.055)   (0.048)   (0.057)   (0.041)   
Partner w/ job 0.017   -0.138   0.038   -0.013   -0.023   0.085*  0.063   
  (0.068)   (0.059)   (0.061)   (0.046)   (0.051)   (0.027)   (0.043)   
Vocational school 0.184*  0.112** 0.273** 0.103   0.257** 0.181*  0.193*  
  (0.063)   (0.018)   (0.063)   (0.048)   (0.032)   (0.073)   (0.066)   
High school 0.289** 0.278** 0.300** 0.300** 0.402** 0.348** 0.455** 
  (0.059)   (0.053)   (0.054)   (0.045)   (0.039)   (0.066)   (0.078)   
University 0.546** 0.486** 0.574** 0.456** 0.616** 0.472** 0.579** 
  (0.077)   (0.044)   (0.085)   (0.041)   (0.053)   (0.059)   (0.081)   
Age 0.023   -0.018   -0.012   -0.034   -0.042   -0.017   -0.026   
  (0.021)   (0.022)   (0.044)   (0.037)   (0.047)   (0.030)   (0.029)   
Age squared -0.000   0.000   0.000   0.000   0.001   0.000   0.000   
  (0.000)   (0.000)   (0.001)   (0.001)   (0.001)   (0.000)   (0.000)   
Unemployment level -0.949   -1.015*  -1.747*  -0.888*  -1.752** -0.730*  -1.499** 
  (0.474)   (0.338)   (0.578)   (0.256)   (0.312)   (0.280)   (0.387)   
Village 0.047   0.052   0.045   0.051   0.102** 0.288** -0.036   
  (0.051)   (0.025)   (0.048)   (0.034)   (0.023)   (0.058)   (0.042)   
City -0.007   -0.033   0.001   -0.050   0.096   0.225*  -0.024   
  (0.068)   (0.063)   (0.075)   (0.048)   (0.048)   (0.070)   (0.049)   
Large city 0.101   0.034   0.123   0.076   0.084   0.365** -0.026   
  (0.051)   (0.031)   (0.074)   (0.050)   (0.062)   (0.056)   (0.047)   
Nursery availability -0.286   0.069   -0.453   0.062   -0.032   0.268   -0.307   
  (0.277)   (0.232)   (0.243)   (0.222)   (0.159)   (0.381)   (0.304)   
Kindergarten 
availability 0.082   0.093   -0.038   0.022   -0.024   -0.061   0.155   
  (0.106)   (0.077)   (0.101)   (0.069)   (0.062)   (0.078)   (0.092)   
Constant 0.403   1.181*  0.907   1.085   1.169   0.340   0.898   
  (0.418)   (0.467)   (0.852)   (0.772)   (0.894)   (0.460)   (0.514)   

R-squared 0.215   0.215   0.239   0.210   0.258   0.217   0.269   
AIC 2004.270   2572.891   2138.544   2292.177   1849.722   1780.461   1476.022   
N 1675.000   2133.000   1841.000   1881.000   1611.000   1475.000   1291.000   
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Figure 6: Employment rate (Hungary, whole population) 
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