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ABSTRACT: The aim of this paper is to 
explore if the unemployed and inactive but 
able to work individuals in Serbia are in-
centivized to work or to live dependent on 
the safety net. Following OECD methodol-
ogy, we calculate the net replacement rate, 
defined as the ratio of net income out of 
work to net income in work. We use 2014 
Survey of Income and Living Conditions 
microdata to calculate and analyse the net 
replacement rate. Since wages for the un-
employed and inactive are not observed, 
we estimate them, taking into account 
selection effects (Bourguignon, Fournier, 
& Gurgand, 2007). Our results suggest a 
number of interesting findings. First, nei-

ther unemployed nor inactive are finan-
cially trapped, since the net replacement 
rate is 55.5% for the unemployed and 59.1% 
for the inactive, on average. Second, those 
receiving monetary social assistance and/or 
child allowance (the two main cash benefit 
programmes to help poor families) do have 
incentives to work. Finally, our analysis of 
the net replacement rate by different indi-
vidual and household characteristics indi-
cates that the benefit system in Serbia does 
not provide a disincentive to work.
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1. INTRODUCTION

The aim of the paper is to explore if the unemployed and inactive but able-to-
work individuals1 in Serbia are incentivized to seek employment. We calculate 
the net replacement rate as the ratio of net income out of work to net income in 
work in order to analyse if the unemployed and inactive are trapped. We use data 
from the Survey of Income and Living Conditions (SILC) conducted in 2014. 

Tax–benefit indicators, such as net replacement rate, unemployment and 
inactivity traps, and marginal effective tax rates, are widely used to investigate if 
the tax–benefit system incentivizes work. The high unemployment and inactivity 
of people of working age in Serbia motivated us to explore if they are incentivized 
to work for a market wage or if they prefer to live dependent on the safety net. 
The literature for developing countries on this topic is limited. The exception 
is recent work by Anić & Krstić (2016a), who argue that the unemployed are 
not financially trapped according to the value of the net replacement rate using 
2013 SILC data. Their main assumption is that the unemployed will make the 
transition into employment for their reservation wage, i.e., the lowest wage that 
the unemployed will accept. Since data on the reservation wage is only collected 
for a sample of the unemployed it cannot be used to calculate the inactivity trap. 
Since 2014 the question on the reservation wage has been excluded from the 
questionnaire, so it is not possible to do the same calculation using other SILC 
waves. Hence, we contribute to the literature by exploring financial incentives for 
the unemployed and inactive and estimating wages. The reservation wage might 
be too high compared with the market wage; therefore it is interesting to see if the 
unemployed and inactive are incentivized to work for the market wage.

Given that wages for the unemployed and inactive are not observed, we estimate 
wages following the approach suggested by Bourguignon et al. (2007). Following 
Löffler, Peichl, & Siegloch (2014), we also introduce a stochastic component into 
the wage prediction.

Our results show that, on average, the net replacement rate amounts to 55.5% for 
the unemployed and 59.1% for the inactive. This suggests that neither unemployed 
nor inactive are financially trapped, since there is almost no observation with a 
net replacement rate above 100%.

1 We use term inactive to describe individuals aged 18-64 years who are capable of work but are 
not working, excluding students, pensioners, the disabled, and women with small children.
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The structure of the paper is as follows. After this introduction, section 2 presents 
a literature review; in section 3 we outline the methodology and the data used; 
section 4 presents the main results; and the last section gives concluding remarks.

2. LITERATURE REVIEW

Literature on net replacement rate (not using the simulation approach) exists 
only for developed countries (USA, Belgium, Finland, Denmark, old EU member 
states, etc.). The analysis for Belgium, Denmark, and Finland shows that a certain 
percentage of the unemployed are trapped in unemployment (see, e.g., D’Addio, 
De Greef, & Rosholm (2004); Pedersen & Smith (2002); Kyyrä (1999)).

Trap indicators have not yet been calculated and analysed in our peer countries 
(e.g., Western Balkan countries). The exception is the recent work by Anić & Krstić 
(2016a), who argue that the unemployed are not financially trapped according to 
the value of the net replacement rate. 

Serbia is a country with high poverty and unemployment, especially long-term 
unemployment, a large informal work force, and many inactive individuals who 
are able to work. Therefore, investigating if the tax–benefit system disincentivizes 
seeking employment is important. The literature suggests that the Serbian tax–
benefit system might disincentivize work, for several reasons. The high inactivity 
among the working-age population and high informal employment rates are 
mainly the consequence of the high tax wedge for low-paid jobs, the withdrawal 
of monetary social assistance (MSA) once any formal income is recorded, and 
the low progressivity of income tax. Low-paid jobs and part-time jobs have a 
relatively high tax burden, which is the result of the compulsory minimum social 
security contribution (SSC), equalling 35% of the average wage. Detailed analysis 
of the tax–benefit system and beneficiary profiles can be found in Arandarenko 
& Vukojević (2008), Gotcheva & Sundaram (2013), World Bank (2013), Žarković-
Rakić (2015), Žarković-Rakić, Ranđelović, & Vladisavljević (2016), and Žarković-
Rakić et al. (2017).

Research on last-resort social assistance programmes in the Western Balkans2 
reveals that some design features, e.g., binary filters on labour market participation, 
unlimited duration of benefits, and the tax wedge, may disincentivize working 
for pay. Binary filters mean that if the applicant household does not fulfil just 

2 Albania, Bosnia and Herzegovina, Macedonia, Kosovo, Montenegro, and Serbia.
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one of the conditions it will be rejected, even if the household is poor. Gotcheva 
& Sundaram (2013) show that in Serbia the percentage of the bottom decile not 
eligible for MSA, after applying all filters, is 54.7%. On the other hand, benefit 
levels are not generous and do not create major disincentives. Therefore, there is 
mixed potential for transfer dependency and work disincentives. 

The sum of MSA and child allowance (CA) is just above the absolute poverty 
threshold only for households eligible for augmented benefit amounts, e.g., single-
parent families, households in which all members are disabled, and households 
with invalid children (Matković, Mijatović, & Stanić 2014).

The value of the net replacement rate depends significantly on the coverage and 
amounts of benefits. The amounts are low; in most cases significantly lower than 
the minimum wage. Research on child poverty (Žarković-Rakić et al. 2017) and 
on benefit recipient profiles (e.g., Gotcheva & Sundaram 2013, World Bank 2013, 
Arandarenko, Žarković-Rakić, & Vladisavljević 2012, Matković et al. 2014) show 
that both CA and MSA programmes should be reformed in order to reduce 
poverty and increase employment of the benefit recipients that are able to work. 

3. METHODOLOGY AND DATA

We use 2014 Survey of Income and Living Conditions (SILC) data, which was 
conducted for the first time in 2013 by the Statistical Office of the Republic of 
Serbia, based on EU-SILC methodology. SILC data contains all the information 
required to calculate the net replacement rate, such as disposable income, taxes paid 
and benefits received, labour market status, socio-demographic characteristics 
of household members, etc. The reference period is 2013 for income and 2014 
for labour market activity of household members. The SILC was conducted on a 
representative sample of 6,055 households (i.e., 19,094 individuals) in 2014. We 
exclude the inactive who are not able to work, such as pensioners, students, the 
disabled, women with young children, etc., which is standard practice in such 
research, as their potential labour supply is inelastic. 

We follow OECD methodology to calculate the net replacement rate, defined as 
the ratio of net income out of work to net income in work for the unemployed 
and inactive individuals who are able to work (Carone, Immervoll, Paturot, & 
Salomaki, 2004). Net income out of work is the sum of total disposable household 
income before social transfers other than old-age and survivors’ benefits, social 
assistance, child allowance, unemployment benefits, and heating and communal 
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services subsidies. Net income in work is the sum of total disposable household 
income before social transfers other than old-age and survivors’ benefits, social 
assistance, child allowance, and estimated net wage.3 We use entitlement rules 
in order to estimate if households would still be eligible for social assistance and 
child allowance if they transited into employment for the expected wage.4

The two main methodological concepts used for calculating indicators of work 
incentives are the simulation approach and the survey approach based on 
actual microdata. We opted for the calculus using microdata. Following OECD 
guidelines, we calculated net replacement rate using original SILC microdata, 
without using the tax–benefit microsimulation model. For analysis of the 
difference between the microdata and simulation approaches see, e.g., Salomäki 
& Munzi (1999) and Anić & Krstić (2016b). The OECD defines the unemployed 
as those receiving unemployment benefits, treating the rest as inactive. We use 
the ILO definition, which defines the unemployed as those actively looking for 
work in the last month and able to start working in the next two weeks if offered 
a job. In Serbia unemployment benefit coverage is low due to high long-term 
unemployment, and it would be misleading to analyse the unemployed as only 
those who receive unemployment benefit. The OECD calculates the value of the 
indicator for the initial phase of unemployment and for unemployment duration 
of 60 months. We do not restrict analysis to only those two scenarios. 

There are two types of tax–benefit model, one that uses stylized households 
and one that is linked to microdata (e.g., Euromod). Tax–benefit models based 
on stylized households types, like the OECD tax–benefit model, calculate the 
indicator for typical households, such as single person, single parent with two 
children, couple with two children or without children, where the spouse is either 
inactive or works for a percentage of the average wage. Other household structures 
are not covered; therefore the results are valid only for the stylized families and 
cannot be extrapolated to the whole population. This family composition is a 
restrictive assumption, especially in Serbia, where other household types (with 
or without children) amount to 33.4% (SILC 2014). We calculate the indicator for 
every unemployed and inactive person, and also analyse by different household 
structure. 

3 For details see Anić & Krstić (2016a).
4 Subsidies for heating and communal services are defined locally; therefore we are not able 

to estimate eligibility after becoming employed. We assume that the household will not be 
entitled after employment, without loss of generality.
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Although the net replacement rate is the tax–benefit indicator, labour taxes and 
SSC have not been considered in this research, for several reasons. In Serbia, 
wages are mostly bargained in net amounts, as the take home pay. We estimated 
net wages, since estimation of gross wages and the corresponding taxes and SSCs 
would imply that the individual is formally employed. This is a rather restrictive 
assumption, since informal employment makes up around a quarter of total 
employment, according to Labour Force Survey data.5 Secondly, even if formally 
employed, there is a widespread private sector practice that taxes and SSCs are 
paid on the minimum wage, the difference being an ‘envelope’ wage. Therefore, 
we opted for net wage estimation. 

Data-driven approaches mostly use panel data in order to investigate real 
transitions in the labour market and accompanying net financial gain/loss. 
Unfortunately, although SILC has a panel component, only cross-sectional data 
were available during our research. D’Addio, De Greef, & Rosholm (2004) use 
panel data to calculate net replacement rate using observed wages for individuals 
who transited from unemployment to employment, but they also calculate 
the indicator using expected wage for those remaining unemployed. Expected 
wage is also used for those employment transitions that have missing wages. 
Although we do not observe transitions (due to data limitations), we estimate the 
net replacement rate using the expected wage for the unemployed and inactive. 
Accordingly, the calculated net replacement rate indicates the net financial gain 
for the unemployed and inactive if they could transit into employment for the 
expected wage.

This research makes two main contributions. We are the first to calculate and 
analyse the inactivity trap in Serbia, i.e., if there are incentives for the inactive to 
start working. Secondly, we estimate wages for both unemployed and inactive. Since 
wages for the unemployed and inactive are not observed, following Bourguignon et 
al. (2007) we predict wages, taking into account selection into unemployment and 
inactivity. Following Löffler et al. (2014) we also introduce a stochastic component 
into the wage prediction. The stochastic component is estimated by drawing 
randomly from a normal distribution with the observed variance.

Bourguignon et al. (2007) compare three main approaches to selection bias 
correction: Lee (1983), Dubin and McFadden (1984), and Dahl (2002). They 
analyse the underlying assumptions made by the different models. They use 
Monte Carlo experiments in order to stress the potential drawbacks of methods 

5 It amounted to 21.2%, 20.4%, and 22.5% in 2014, 2015, and 2016, respectively.
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where hypotheses are violated or precision becomes a concern. The methods 
mainly differ in the restrictions they impose. Two types of restriction are linearity 
assumption and restrictions on the covariance matrix of the error terms. They 
suggest two modifications of Dubin and McFadden (DMF) assumptions: to rule 
out the restriction that correlation coefficients sum up to zero and to allow that 
errors in the outcome equation are normally distributed. The modified DMF 
method leads to a model that outperforms the Lee (1983) and Dahl (2002) models 
as well as the original DMF model. We use the DMF method with the correction 
suggested by Bourguignon et al. (2007).6

The outcome equation and selection equation are as follows:

y1 = xβ1 + u1, (1)

yj
* = zγj + ηj, j = 1, 2, 3, (2)

where u1 and ηj are error terms for the outcome and selection equations, 
respectively. u1 is not parametrically specified, and E(u1|x,z)=0 and Var(u1|x,z)=σ2, 
ηj are i.i.d. with Gumbel distribution. Vectors z and x contain explanatory 
variables for all alternatives and for the wage equation, respectively. Our outcome 
equation is the wage equation (y1), and the selection equation presents the labour 
market status yj

*, defined as a categorical variable (1 employed, 2 unemployed, 
and 3 inactive). 

After estimating the wage equation taking into account selection effects, we 
estimate the wages for unemployed and inactive. We use the standard error of 
residuals for observed wages, and generate residuals for those wages we do not 
observe by drawing from the normal distribution with observed variance, using 
200 draws. The predicted wage for people without an observed wage is the average 
of the sum of the predicted wage and the residual.

4. RESULTS

This section presents the main results for both the unemployed and the inactive 
in 2014. We present the main results for the net replacement rate, analysed by 
gender, education, family type, quintile distribution, etc. We also analyse the net 
replacement rate for MSA and CA recipients.

6 For derivation of the model see Bourguignon et al. (2007).
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In order to calculate the net income that the unemployed and inactive would 
have after transition into employment, the first step is to estimate wages. Table 
1 presents estimated monthly wages for the unemployed and inactive; estimated 
wages by education and gender and the estimated wage and selection equations 
are presented in the Appendix. 

Table 1.  Predicted wages in RSD and the ratio of average predicted wage to net 
minimum wage

Predicted 
wage

Ratio of average predicted wage to 
net minimum wage 

Unemployed and inactive 27,667 1.38
Unemployed 28,950 1.45
Inactive 25,600 1.28

Source: Authors’ calculation based on SILC data

Predicted wages are on average higher for the unemployed than for the inactive, 
and increase with educational attainment. Compared with the net minimum wage, 
the predicted wage is on average 45% higher for the unemployed and 28% higher 
for the inactive (Table 1). Both inactive and unemployed males have, on average, 
higher predicted wages than females. Selection effects in the wage equation are 
not significant for males, whereas selection into unemployment is significant 
for females (see Table A3 in Appendix). Due to the lower wage potential of the 
inactive, we expect that the net replacement rate for the unemployed will be lower 
than for the inactive, i.e., the net financial gain for transition into employment 
will be higher for the unemployed than for the inactive.

We next present the estimated net replacement rate in more detail, by different 
individual and households characteristics. On average, the net replacement 
rate is 55.5% for the unemployed and 59.1% for the inactive (Table 2). The net 
replacement rate is classified as low if its value is below 50%, medium if it is 
between 50% and 70%, and high if it is above 70%. A net replacement rate above 
100% indicates that the person is financially trapped, i.e., net income when not 
working is higher than if in work. Only a few observations in the sample have a 
net replacement rate above 100%.7 Therefore, both the unemployed and inactive 
do have significant incentives to work for the estimated wages. 

7 23 persons have a net replacement rate above 100%, with an average of 107%, meaning that 
on average the net income out of work is 7% higher than in work.
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Table 2. Descriptive statistics, net replacement rate, %

Mean Minimum Maximum
Unemployed and inactive 56.9 1.0 162.5
Unemployed 55.5 1.0 162.5
Inactive 59.1 1.4 113.7

Source: Authors’ calculation based on SILC data

As shown in Table 3, on average the net replacement rate is higher for females 
than for males, probably due to males’ higher expected wages, but also bearing 
in mind the still-present traditional division between working in the market 
and working in the home in Serbia. The t-test for difference in means shows us 
that the difference between female and male is statistically significant for both 
unemployed and inactive. On average, those who are married have a higher net 
replacement rate than single people, and the difference in means is statistically 
significant for both unemployed and inactive. The net replacement rate decreases 
with educational attainment due to the higher wage potential of more-educated 
individuals. Individuals with children have, on average, a higher net replacement 
rate than those without children, for both the unemployed and the inactive. The 
net replacement rate decreases with age.

Table 3. Net replacement rate by individual characteristics, %
Total Unemployed Inactive
Gender

Female 57.8 60.8
Male 53.5 54.8
t-test (p value) 5.129 (0.000) 4.725 (0.000)

Education
Primary (1) 58.5 61.1
Secondary (2) 55.6 58.5
Tertiary (3) 51.2 53.3
t- test (1&2) (p value) 1.343 (0.180) 2.238 (0.025)
t- test (2&3) (p value) 4.146 (0.000) 2.405 (0.018)

Marital status
Single 54.8 54.8
Married 56.0 60.5
t-test (p value) -2.155 (0.031) -3.752 (0.000)
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Children
Without children 53.9 57.3
With children 58.4 63.6
t-test (p value) -5.194 (0.000) -5.515 (0.000)

Age group
15-24 62.9 65.0
25-34 57.3 62.1
35-44 56.2 61.8
45-54 50.2 56.4
55-64 49.9 56.9

Source: Authors’ calculation based on SILC data

The average net replacement rate increases with the equivalized disposable 
household income. Incentives are lower if the individual is living in a household 
with higher equivalized disposable income. Getting a job for the expected wage 
has the highest net financial gain for those with equivalized disposable household 
income in the bottom quintile (Table 4). The net replacement rate for individuals 
in the top income quintile is high (above 70%). It is important to stress that the 
highest share of the unemployed and inactive is in the bottom income quintile 
and only 7% of the unemployed and inactive belong to the top income quintile. 

Table 4.  Net replacement rate by equivalized disposable household income 
quintile, in %

Quintile Net replacement rate Household share
Bottom 41.4 34.6
Second 59.8 25.5
Third 64.9 20.1
Fourth 69.8 12.7
Top 76.5  7.0

Source: Authors’ calculation based on SILC data

Since receiving benefits might have a disincentivizing effect on employment, it is 
important to analyse the net replacement rate for benefit recipients (see Table 5).
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Table 5. Net replacement rate by benefit recipient, in %

Monetary social assistance 
and child allowance Unemployment benefits

Benefits
Net 

replacement 
rate

Share of 
unemployed 
and inactive

Net 
replacement 

rate

Share of 
unemployed

Not receiving 55.5 77.5 55.0 97.9
Receiving 61.6 22.5 79.0  2.1
t-test (p-value) -7.822 (0.000) -8.225 (0.000)

Note: The data for unemployment benefit recipients/non-recipients refers to the sample of 
unemployed, whereas the data for MSA and CA recipients/non-recipients refers to the whole 
sample (unemployed and inactive). 
Source: Authors’ calculation based on SILC data

The net replacement rate is, on average, higher for MSA and/or CA recipients 
than for unemployed and inactive non-beneficiaries. The average value of the net 
replacement rate remains in the medium range even if receiving MSA and/or 
CA, amounting to 61.6%. However, these results should be treated with caution, 
given that the number of benefit recipients is underreported in SILC. According 
to the survey the total number of households receiving MSA is 12% lower than 
according to administrative data, whereas CA is received by less than 11% of 
households. According to SILC data, 90,361 households receive MSA and 184,337 
households receive CA. Administrative data shows that 102,942 households 
received MSA and 206,326 households received CA.8 Underreporting of benefits 
probably reduces the value of the net replacement rate.

The net replacement rate for the unemployed receiving unemployment benefits 
is, on average, 24 percentage points higher than for the unemployed not receiving 
unemployment benefits. Although receiving unemployment benefits significantly 
increases the net replacement rate, these individuals still do not pass the 100% 
threshold. It is important to note that only 2% of the unemployed receive 
unemployment benefits. 

For almost all household types the net replacement rate is higher for the inactive 
than for the unemployed, on average (see Table 6). The lowest value is for the 
one-person household, indicating that transition into employment leads to the 
highest net financial gain, probably due to nonexistence of economy of scale. 

8 Averages for 2013, see https://www.minrzs.gov.rs/arhiva-visine-socijalnih-davan.html. This 
data refers to the whole population, not just the unemployed and inactive.
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Comparing households with children, we see that the highest value is observed 
for households with at least three children. Households with more children and 
single-parent families9 can be trapped in inactivity/unemployment (World Bank 
2013). Although the net replacement rate is highest for households with three or 
more children, it is far below 100%. On the other hand, on average, single-parent 
households have a lower net replacement rate than the average value. 

Table 6. Net replacement rate by different household type, %

Unemployed 
and inactive Unemployed Inactive

One-person household 30.3 31.5 27.7
Two adults, without children 46.6 44.2 49.4
Single-parent household 50.5 49.4 54.1
Two adults, one child 50.4 48.1 54.2
Two adults, two children 57.1 54.6 61.9
Two adults, three and more children 71.3 72.7 69.5
Other households 61.2 59.9 63.3

Source: Authors’ calculation based on SILC data

The results show that the average net replacement rate is in the low or medium 
range. For certain household types, such as the one-person household, households 
without children, and single-parent households, it is low for both the unemployed 
and the inactive. 

Previous research on inactive individuals who are capable of working and on 
MSA and CA beneficiaries has shown that some vulnerable groups might be 
disincentivized to work (see, e.g., Gotcheva & Sundaram 2013, World Bank 2013, 
Žarković-Rakić et al. 2017). However, detailed analysis of the net replacement 
rate shows that our target population is not trapped in either unemployment or 
inactivity. We now analyse the main and most significant social transfers, MSA 
and CA, in order to better understand the low and medium values of the net 
replacement rate in Serbia.

MSA and/or CA are received by 22.5%10 (i.e., 284,000 individuals), the lowest 
monthly amount being 167 RSD and the highest amount 23,600 RSD. The 

9 For a single parent family with three children the amounts of MSA and CA are higher than 
the net minimum wage.

10 The coverage refers to the sample we use to analyse the net replacement rate, not to the whole 
population.
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average value is 5,866 RSD. The net minimum wage was 20,010 RSD in 2013.11 The 
average value is significantly below the net minimum wage. Only 2.4% of benefit 
recipients receive higher benefits than the net minimum wage.12 Most of them 
have only primary education. Receiving benefits higher than the net minimum 
wage reduces the attractiveness of employment. The net replacement rate for 
this category is 98.6% on average, which is extremely high. Table 7 presents the 
distribution of average cumulative amounts of MSA and CA by quintile. 

Table 7.  Monetary social assistance and child allowance by quintile of 
equivalized disposable household income, amounts as % of net 
minimum wage and coverage 

Quintile

Monetary social 
assistance and child 
allowance amount 

(RSD)

Monetary social 
assistance and child 

allowance as % of net 
minimum wage

Share of total benefit 
recipients (%)

Bottom 6,331 31.6 57.4
Second 5,402 27.0 27.9
Third 5,085 25.4 11.3
Fourth 4,768 23.8  2.8
Top 3,036 15.2  0.7
Average 5,866 29.3

Source: Authors’ calculation based on SILC data

What does Table 7 tells us? Firstly, even in the lowest income quintile, the average 
amount of cumulative benefit is low, at around 6,331 RSD. There is a leakage of 
resources to less-poor households in the fourth and fifth income quintiles, of 
2.8% and 0.7% respectively.

The expected wage is lower than the current benefit amount for 3.9% of benefit 
recipients. Those unemployed and inactive will continue receiving benefits after 
employment, since they will remain below the eligibility threshold. As expected, 
their incentive to seek employment is lower than for the rest. The net replacement 
rate is high for this subsample and on average amounts to 100.9% (ranging 
between 82.3% and 113.7%), meaning that their net disposable income will be 

11 Social Economic Council of Republic of Serbia, http://www.socijalnoekonomskisavet.rs/, 
Odluka o visini minimalne zarade za period april 2012 - februar 2013. godine, “Sl. glasnik 
RS”, br. 22/12, Odluka o visini minimalne zarade za period mart - decembar 2013. godine, 
“Sl. glasnik RS”, br. 31/13.

12 23 observations in the sample.
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0.9% lower after employment transition, on average. Therefore they are trapped 
in unemployment or inactivity, but the number of trapped people is insufficient 
to extrapolate the results.13 

5. CONCLUSION

On average, the net replacement rate is 55.5 % for the unemployed and 59.1% for 
the inactive. These values are in the medium range of between 50% and 70%, but 
closer to the lower bound. However, given that the number of monetary social 
assistance and child allowance recipients is underreported in SILC, we believe 
that the net replacement rate is probably somewhat underestimated. 

We analysed the net replacement rate by different individual and household 
characteristics such as gender, marital status, household structure, and benefits 
received. There is almost no observation with a net replacement rate above 
100%. On average, the net replacement rate is higher for females than for 
males. It decreases with educational attainment, indicating that more-educated 
individuals gain more. The lowest net replacement rate of 30.3% – which is a low 
value – is observed for households with one adult. The highest value of 71.3% is 
observed for households with three or more children. The unemployed receiving 
unemployment benefit have, on average, a higher net replacement rate of 79%, 
but the coverage is low, as only 2.1% of the unemployed receive unemployment 
benefit.

Is it possible that no one is trapped? There are only a few beneficiaries whose 
expected wage is lower than the current benefit amount they receive, and the 
average value of their net replacement rate is much higher than for the rest, 
amounting to 100.9%. If they get a job for the expected wage, they will continue 
to receive benefits. These unemployed and inactive are trapped.

The net replacement rate is widely used to analyse possible disincentivizing 
effects of the tax–benefit system. We focused on the three most important benefit 
types: monetary social assistance and child allowance for both the unemployed 
and inactive, and unemployment benefit for the sample of unemployed. We find 
that for most beneficiaries, monetary social assistance and child allowance do not 
disincentivize employment, since the expected wages are on average higher than 

13 Only 17 persons who would continue receiving benefits after employment have a net 
replacement rate above 100%.
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the cumulative amount of benefits. The tax–benefit system not being a disincentive 
on average does not mean that it is satisfactory and cannot be improved. On the 
contrary, as stated in many different studies of the Serbian tax–benefit system, 
there is significant room for improvement.

This analysis is based on the supply side of the labour market. If we conclude 
that individuals are highly incentivized to work but do not work and are either 
unemployed or inactive, it signals that demand is weak and/or there is the 
mismatch in supply and demand of qualifications. 

Our research makes several contributions to the literature on the benefit system 
in Serbia. First, we analyse the net replacement rate for both the unemployed and 
the inactive. Second, instead of using the reservation wage we estimate wages 
for the unemployed and inactive, taking into account the selection effect. Third, 
although the Serbian benefit system has many weaknesses, we conclude that 
both unemployed and inactive individuals who are able to work do not prefer 
being dependent on the safety net to working for market wages, because benefit 
coverage is low and the amounts are small. In our future research we plan to 
investigate real transitions into employment and to quantify the related change 
in household disposable income using panel data. Although in this research we 
opted for the data-driven approach, using the tax–benefit microsimulation model 
for Serbia (SRMOD) is an interesting avenue for future research.
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APPENDIX

Table A1. Predicted wages by educational attainment, in RSD

Unemployed Inactive
Total 28,950 25,600
Primary 19,964 19,080
Secondary 27,869 27,204
Tertiary 44,713 47,409

Source: Authors’ calculation based on SILC data

Table A2. Predicted wages by gender, in RSD

Unemployed Inactive
Total 28,950 25,600
Female 28,041 24,975
Male 29,692 27,275

Source: Authors’ calculation based on SILC data

Table A3. Selmlog procedure, first stage, selection equation 

Employed Unemployed
Variable Males
Secondary education 0.921*** (0.137) 0.374*** (0.144)
Tertiary education 1.852*** (0.218) 0.736*** (0.233)
Age 0.290*** (0.035) 0.151*** (0.036)
Age squared -0.004*** (0.000) -0.002*** (0.000)
Married 0.770*** (0.163) 0.146 (0.172)
Number of children (aged 1 to 7) 0.196 (0.171) 0.032 (0.179)
Number of children (aged 8 to 18) 0.102 (0.131) 0.154 (0.138)
Dependency ratio -0.147 (0.143) -0.204 (0.150)
Household head 0.666*** (0.149) 0.198 (0.159)
Pension per adult equivalent in 
000 RSD 0.018* (0.009) 0.019** (0.010)

Benefit per adult equivalent in 
000 RSD -0.160*** (0.047) 0.075* (0.044)

Intermediate-populated area -0.155 (0.164) -0.210 (0.172)
Thinly-populated area -0.136 (0.150) -0.341** (0.159)
Region Vojvodina 0.757*** (0.190) 0.693*** (0.203)
Region Šumadija and West Serbia 0.177 (0.176) 0.191 (0.189)
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Region South and East Serbia 0.238 (0.188) 0.675*** (0.199)
Constant -4.072*** (0.690) -1.191* (0.703)
Observations 4,547
Log-likelihood -3465
Pseudo R square 0.10

Table A3. Selmlog procedure, first stage, selection equation, continued

Employed Unemployed
Variable Females
Secondary education 1.256*** (0.100) 0.771*** (0.114)
Tertiary education 2.363*** (0.154) 1.231*** (0.178)
Age 0.252*** (0.029) 0.219*** (0.034)
Age squared -0.003*** (0.000) -0.003*** (0.000)
Married -0.521*** (0.128) -0.861*** (0.141)
Number of children (aged 1 to 7) -0.254** (0.099) -0.241** (0.108)
Number of children (aged 8 to 18) -0.114 (0.078) -0.064 (0.088)
Dependency ratio 0.095 (0.110) -0.190 (0.126)
Household head 0.640*** (0.150) 0.155 (0.175)
Pension per adult equivalent in 
000 RSD 0.007 (0.005) 0.006 (0.006)

Benefit per adult equivalent in 000 
RSD -0.201*** (0.038) 0.098*** (0.032)

Intermediate-populated area 0.018 (0.117) 0.115 (0.134)
Thinly-populated area -0.354*** (0.108) -0.259** (0.124)
Region Vojvodina -0.016 (0.134) 0.098 (0.158)
Region Šumadija and West Serbia -0.059 (0.130) -0.010 (0.154)
Region South and East Serbia 0.056 (0.143) 0.518*** (0.163)
Constant -4.075*** (0.582) -3.110*** (0.643)
Observations 4,284
Log-likelihood -3794
Pseudo R square 0.13

Notes: Base category is inactive. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
Source: Authors’ calculation based on SILC data
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Table A4. Selmlog procedure, second stage, wage equation 

Variable Males Females
Secondary education 0.142*** (0.044) 0.257*** (0.056)
Tertiary education 0.514*** (0.056) 0.609*** (0.076)
Working experience (in years) 0.019*** (0.005) 0.002 (0.005)
Working experience squared (in 
years) -0.000*** (0.000) 0.000 (0.000)

Intermediate-populated area -0.017 (0.031) -0.067** (0.027)
Thinly-populated area -0.172*** (0.032) -0.061** (0.030)
Region Vojvodina -0.161*** (0.040) -0.102*** (0.033)
Region Šumadija and West Serbia -0.201*** (0.037) -0.208*** (0.031)
Region South and East Serbia -0.185*** (0.043) -0.145*** (0.038)
Selection effects
Employment -0.321 (0.293) 0.052 (0.248)
Unemployment -0.085 (0.394) 0.957** (0.398)
Inactive 0.621 (0.429) 0.586 (0.372)
Constant 5.031*** (0.123) 5.199*** (0.154)
Sigma2 0.396 0.517
rho1 -0.510 0.073
rho2 -0.135 1.332
rho3 0.987 0.816
Adjusted R squared 0.215 0.324
Observations 2,258 1,806

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
Source: Authors’ calculation based on SILC data
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