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Preface and Acknowledgments

T he Republic of Serbia is one of the few countries in which all five rounds of the Multiple Indicator Cluster 
Survey (MICS) have been implemented. The third (2005), fourth (2010) and fifth round (2014) of the 

MICS included two surveys: a standard one, representative at the national level; and another representative of 
the population from Roma settlements — with the aim to close the data gap for this very vulnerable population 
group. Implementation of all rounds of the MICS has allowed for observation of trends in the selected areas. 

The latest 2014 Serbia MICS and 2014 Serbia Roma Settlements MICS were carried out by the Statistical 
Office of the Republic of Serbia with technical and financial support provided by the United Nations Children’s 
Fund (UNICEF). In addition to the traditional MICS indicators, country-specific indicators were included. The 
standard outputs of the 2014 surveys include a key findings report and the final MICS report. Both reports 
are of a descriptive nature and present important social and development indicators by selected background 
characteristics of the households and individuals. 

In order to utilize the full potential of the surveys, UNICEF supported secondary data analyses in different 
domains (early childhood development, education, rural/urban disparities, gender equality, child protection 
and poverty). The analysis presented in this report examines domain of early childhood development and was 
conducted by Lara Lebedinski, PhD. 

We owe special thanks to Professor Saša Baucal, who provided valuable guidance and peer reviewed the 
analysis. Thanks are also due to all contributors for their commitment and efforts to bring new knowledge that 
will inform policymaking and the advancement of child rights. 
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Executive summary
E arly childhood is a crucial period in life when children start developing their cognitive and non-cognitive 

skills. Brain connections begin developing from birth and these connections established early lay the 
foundations for later stages of brain development. Early life experiences, such as adverse childhood experiences, 
can cause toxic stress and damage the brain’s architecture. Studies have shown that adverse childhood experiences 
can have negative lifelong consequences on learning, behaviour and physical and mental health (Felitti et al., 
1998). Gaps in skills emerging at this early period can have negative consequences on other outcomes in the 
spheres of education, labour market and criminal activity (Cunha et al., 2006). Previous literature has shown 
that the quality of the home environment is one of the most important determinants for child development 
(Coleman et al., 1966). The home environment can be broadly defined as the social, physical and emotional 
surroundings in the home. Determinants of the quality of home environment include factors such as quality of 
the living space, availability of play objects and books, and the interaction of the child with parents and other 
household members. Preschool education has been shown to be very beneficial for children from marginalized 
groups in terms of child development (Heckman, 2011). 

The Serbian government recognizes the importance of preschool education, and in the Strategy for Education 
Development in Serbia 2020 it identifies two strategic goals. First, the enrolment rate of children from 6 months 
to 3 years of age should reach 30% by 2020. Second, all children ages 4 to 5.5 years should be offered free full-
time or part-time preschool programmes by that same year (Government of the Republic of Serbia, 2012).

Monitoring the situation of children is necessary in order to ensure that all children get an equal start in 
life. This study uses statistical methods to analyse the early childhood development of children in Serbia, 
relying on MICS data for 2010 and 2014. Econometric methods were used to determine (1) which background 
characteristics are associated with a higher quality of the home environment and the health of the child; (2) 
whether government policies (subsidized preschool, financial social assistance, child allowance) are reducing 
inequalities in child development between different groups of children; (3) how home environment and child 
health are associated with the child’s development as measured by an early childhood development (ECD) index 
and developmental score; and (4) whether there was an improvement in indicators of child development from 
2010 to 2014. The analysis is conducted in parallel for Serbia on the whole and for Roma settlements in Serbia.

The main findings can be summarized as follows:
´ First, we investigate characteristics determining a good home environment and child’s health and development. 

The quality of the home environment is measured with the following three indicators: (1) the number 
of activities in which household members/father/mother engaged with children to promote learning and 
school readiness; (2) the number of books at home; and (3) the use of any violent disciplining methods 
in the household. With the exception of violent disciplining, the findings put forward that wealth of the 
households is the most important determinant of the quality of the home environment for children up to 
5 years of age. Children growing up in households where the mother is more educated have an advantage 
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in terms of quality of home environment when compared to children whose mother is less educated. 
Ethnic groups, specifically Bosnian and Roma ethnic minorities, appear to be growing up in less favourable 
environments than children from the Serbian majority. Physical stunting is associated with wealth and 
the mother’s education level. For Roma settlements, wealth and the mother’s education are the strongest 
determinants of the quality of the home environment. The importance of wealth for child development 
suggests that differences in terms of wealth are transmitted to the children through lower-quality home 
environments.

´ Next, we analyse the question of the government’s effectiveness in reducing inequalities in child development. 
To this purpose, we examine the association between child development and coverage of preschool education 
for children ages 36 to 59 months (financed mainly by local governments) and cash benefits.

 At the national level, the demand for, and attendance of, preschool education is determined by wealth and 
the educational level of the mother. The findings suggest that there could be some preferential treatment 
with respect to enrolment of children from wealthier households and from households where the mother is 
more educated. For Roma settlements, the strongest determinant of preschool attendance is if the mother 
has a secondary education. 

 Inclusion of disadvantaged children in preschool can be used as an important tool to reduce inequalities in 
child development. However, in Serbia more wealthy households are sending their children to preschool; 
thus, inequalities between wealthier and less wealthy children are not alleviated through preschool 
institutions. Moreover, the data suggest that healthier children and those growing up in better home 
environments are more likely to attend preschool. 

 Children who receive child allowance are also more likely to attend preschool. 

´ The ECD index and the developmental score are direct measures of child development and are used to 
examine the association of factors including home environment, health, early childhood education (ECE) 
programmes and development. In Serbia, an enriching home environment as measured by engagement of 
adults, number of books and absence of the use of violent methods is positively associated with both the 
ECD index and the developmental score. The evidence suggests that children from the poorest quintile lag 
developmentally 8 months behind children from the highest quintile. Attendance of preschool and the 
number of activities performed with an adult household member can increase the developmental score.

 For Roma children there is less strong evidence that the quality of the home environment and health are 
positively associated with a child’s development, but there is evidence of a strong association with wealth. 
For children from Roma settlements, children from the poorest quintile lag behind the children from the 
richest quintile 15 months. This finding suggests that even among children in Roma settlements there are 
large differences. 

´ We analyse changes in trends in preschool attendance for children ages 36 to 59 months from 2010 to 2014. 
This is especially important in light of the introduction of the Law on Preschool Education in 2010. The 
new law foresees that children from marginalized groups are given preference when enrolling in preschool. 
Moreover, children from financially vulnerable households are exempted from preschool fees. The data 
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suggests that there was an increase in coverage of preschool from 43.8% in 2010 to 50.2% in 2014 at the 
national level for children ages 36 to 59 months. There is suggestive evidence that for preschool attendance, 
wealth in 2014 is somewhat more important than in 2010. The increase in coverage did not occur in favour 
of the poor children, but rather in favour of the children from wealthier households — demonstrating that 
implementation of affirmative measures for enrolment of marginalized children in preschool fell short of 
the policy intentions. Moreover, the attendance of preschool by children from the poorest quintile has fallen 
from 22% to 9%, and it is now almost as low as attendance of children from Roma settlements.

 For children from Roma settlements there is even a negative trend in attendance. In 2010, 8.2% attended 
preschool, whereas this number was only 5.7% in 2014. 

 The overall findings suggest that the local governments were not successful in reducing the importance 
of wealth for preschool attendance. A better and higher inclusion of poor children and Roma children in 
preschool education did not occur in the observed period. 

The paper has the following structure: section 1 introduces the topic and explains why early childhood 
development is an important policy issue; section 2 describes the Serbian context; section 3 lays out the aims 
and scopes of the analysis; section 4 explains the methodology and provides summary statistics; section 5 
presents results; section 6 discusses the results and suggests future research avenues; finally, section 7 offers 
policy recommendations.
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1
Introduction
H ealth, nutrition and home environment1 jointly determine and complement each other in human capital 

formation. A large body of literature demonstrates that gaps in both cognitive and non-cognitive skills 
emerge early in childhood (Cunha et al., 2006). Disadvantages in childhood can have a negative effect on a 
wide range of outcomes in life, such as educational outcomes, labour market outcomes, criminal activity and 
health outcomes. Monitoring the development of children with a specific focus on disadvantaged groups is of 
crucial importance as a basis for the development and implementation of measures that will guarantee to all 
children equal opportunities in life. UNICEF’s Multiple Cluster Indicator Surveys (MICS) make an important 
contribution in this direction by providing data and informing policymakers on a regular basis about a selected 
number of child development indicators.

In the 1960s, the US Department of Education commissioned several experts to write a report on educational 
equality. The outcome of this project was the so-called Coleman Report, which was the first study to identify 
the home environment as an important determinant of inequality in child development (Coleman et al., 1966). 
The home environment can be broadly defined as the social, physical and emotional surroundings in the 
home. Determinants of the quality of the home environment include factors such as household characteristics, 
availability of play objects and books, and the interaction of the child with parents and other household 
members.

Recent research emphasizes why policymakers should focus on early childhood development. Monitoring 
and early intervention are important because of the existence of critical and sensitive periods in child 
development (Cunha and Heckman, 2010).2 Some skills or traits are more easily acquired at a certain age, 
and missing these windows of opportunity can have lifelong effects. Neural connections start forming at a 
fast pace early in life. After the initial period of the proliferation of connections, the so-called process of 
pruning follows: brain circuits become more efficient. Neural connection for both sensory pathways (vision 
and hearing) and language start developing in the first year of a child’s life, and they are followed by the 
development of higher cognitive functions (Nelson, 2000). The example of vision can illustrate how neural 
connections develop: a baby with perfect eyes needs to experience light, shape, colour, and motion in order 
to form certain connections and to develop the part of the brain that controls the coordination of the eyes 
(McCain et al., 2007). 

1 An additional important factor for child development is genetic endowment.
2 Knudsen et al. (2006) discuss the literature on sensitive and critical periods in human development.
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Toxic stress early in life can damage the brain’s architecture, leading to lifelong problems in learning, behaviour 
and physical and mental health. It is important to distinguish positive stress (short physiological responses to 
uncomfortable situations) from dangerous toxic situations. Toxic stress is defined as follows: 

strong, frequent, and/or prolonged adversity — such as physical or emotional abuse, chronic 
neglect, caregiver substance abuse or mental illness, exposure to violence, and/or the 
accumulated burdens of family economic hardship — without adequate adult support. This 
kind of prolonged activation of the stress response systems can disrupt the development of 
brain architecture and other organ systems, and increase the risk for stress-related disease and 
cognitive impairment, well into the adult.

(Center on the Developing Child, 2015) 

Adverse childhood experiences cause toxic stress. A famous study on adverse childhood experiences has 
confirmed that such experiences can have an effect on a wide range of adult health outcomes (Felitti et al., 
1998). Research has identified social determinants at a young age as a major cause of inequalities in health in 
adults (Marmot, 2005). Alleviation of these social inequities through adequate social policy can have long-term 
health benefits.

Rigorous evaluations have shown that early childhood education programmes such as nursing programmes 
and preschool can have both short-term and long-term effects. ECE programmes foster not only children’s 
short-term cognitive skills, but these programmes can have positive long-term effects such as increased 
achievement test scores, decreased grade retention, decreased time in special education, decreased crime 
and delinquency and increased high school graduation (Cunha et al., 2006).3 Previous findings suggest that 
benefits of early childhood programmes are highest for disadvantaged children whose home environments 
are not enriching and stimulating (Heckman, 2011). Given the high returns for disadvantaged children 
and the high cost of early childhood interventions, Heckman (2011) argues that these programmes should 
be subsidized for the disadvantaged groups. Such subsidies would improve social efficiency and reduce 
inequality. 

The investment in human capital has also economic returns. In fact, Cunha et al. (2006) stress that due to 
the dynamic feature of human capital — i.e., that skills and abilities acquired in one stage affect positively the 
speed of learning in later periods — investing in early childhood is more cost-effective than investing in later 
periods of life. Figure 1 summarizes a major finding of the literature in economics of education. The horizontal 
axis represents the age (or equivalently the life cycle), and on the vertical axis there is the rate of return to 
investment in human capital. The figure assumes that an equal amount of money is invested at preschool, 
school and post-school age. The downward sloping curve gives the return for the same investment at different 
times of a child’s life. The horizontal line with the intercept r shows the opportunity cost of funds (opportunity 
cost is the return for other alternative investments). Given the ability of a person, the figure shows that the rate 
of return to human capital decreases over the life cycle, suggesting that it is optimal to invest more early and 
to invest relatively less at later stages of life (Cunha et al., 2006). 

3 The most famous early childhood interventions are the HighScope Perry Preschool Project, Carolina Abecedarian Project and Chicago Child-Parent Center Program; 
we refer to their findings here.
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Figure 1

Rates of return to human capital investment initially setting investment to be equal 
across all ages. Source: Cunha et al. (2006).

Financial constraints can have an adverse effect on child development for two main reasons (Jones et al., 2015). 
First, in the presence of financial constraints, direct inputs such as material or educational equipment can be 
lower. Second, there is an indirect effect due to a stressful home environment resulting from financial problems. 
Jones et al. (2015) examine the effect of child cash benefits on health and developmental outcomes and find 
that additional income can improve the outcomes in education and health through both of the aforementioned 
channels. Dahl and Lochner (2012) take a long-term perspective and find that credit constraints at a young age 
can even have an effect on adult ability and schooling. Thus, these findings highlight that government policies 
aiming at alleviating financial constraints can be good for child development. 
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N on-compulsory preschool education for children ages 6 months to 5.5 years is organized and governed by 
local governments, and regulated by the Law on Preschool Education. It should be noted that children 

under 3 years old attend crèches. Although crèches are part of preschool institutions, programmes implemented 
for younger children do not have a strong educational focus, but rather put stress more on childcare. Most 
children in Serbia attend state-funded preschool institutions. In fact, in 2015 only 1.81% were enrolled in private 
facilities (Statistical Office of the Republic of Serbia, 2015). The educational institution educating children 
until the age of 3 is called a crèche, and from 3 to 5.5 years of age the children move on to kindergarten. Children 
attend a compulsory preschool programme from the age of 5.5 until 6.5, when they enter primary school. The 
compulsory preschool programme was first introduced in 2006 for children ages 5.5 to 6.5 years. Children from 
marginalized groups4 have priority in enrolment in non-compulsory preschool education.5 Aside from them, 
the following groups also have priority when enrolling in preschool: children whose parents are employed or 
whose parents are regular students, and the third child and all the subsequent siblings in a family. Parents cover 
a part of the cost (20%) and the rest is financed by the founder of the preschool institution (in most cases this 
is the local government). According to the law, children without parental care, those with disabilities, and those 
from financially vulnerable households are exempted from preschool fees.

The Strategy for Education Development in Serbia 2020 defines policy priorities and directions in which 
the government intends to develop its educational system over the coming years. The strategy identifies two 
main problems of early childhood education in Serbia. First, the non-compulsory preschool coverage is low, 
and it is not equitable in the sense that children from wealthier families attend preschool whereas children 
from poor households do not. The reasons for this problem are several. The network of preschool facilities 
is not geographically equally developed and remains underdeveloped in rural areas. When there is excess 
demand for preschool, in real life priority is not given to marginalized groups, but instead to children whose 
parents are both employed. The second main problem in ECE is inadequate quality assurance. There are 
no predefined standards and there is a lack of a quality monitoring system (Government of the Republic of 
Serbia, 2012). 

4 The following groups are considered to be marginalized: (1) children who were victims of family violence; (2) children from families that receive financial social 
assistance or children without parental care; (3) children from single-parent families; (4) children from socially unstimulating environments; (5) children with 
disabilities; (6) children who have a sibling who is ill or disabled; (7) children whose parents are ill; (8) children whose parents are disabled veterans or have the status 
of displaced or expelled persons; (9) children referred by a centre for social work; and (10) children whose health, safety or development is endangered due to family 
background (Ministry of Education and Science, 2011). 

5 This is regulated by the Law on Preschool Education, adopted in 2010. 

2
Serbian Context
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The strategy recognizes the importance of early childhood development and sets as strategic goals the increase 
in coverage of non-compulsory preschool education and improvement in quality. By 2020, the goal is to have 
coverage of at least 30% of children ages 6 months to 3 years. Children ages 4 to 5.5 years are to be offered free 
half-day preschool by 2020. For children ages 5.5 to 6.5 years, full coverage of full-time or part-time preschool 
programmes should be achieved (Government of the Republic of Serbia, 2012).6 

Though the strategy foresees an increase in coverage of non-compulsory free preschool education, this 
policy is expensive, as it requires not only to build new preschool facilities, but also to finance free preschool 
education on a regular base. However, investment in preschool education has high returns (Cunha et al., 2006) 
and it should be viewed as a long-term investment rather than a cost. A study (Vujic et al., 2012) considers 
various scenarios of financing preschool education in Serbia and suggests the full coverage of all children ages 
3-5.5 years in a 3-4 hour compulsory preschool programme as the most cost-effective measure. At present, no 
additional resources have been allocated in the budget of the Ministry of Education, Science and Technological 
Development or in the budget of the Ministry of Public Administration and Local Self-Government to reach the 
goal of full coverage of preschool education for children age 3 to 5.5 years. 

Foreign donors have provided generous support to improve the coverage of preschool education in recent 
years; among the various interventions, two projects stand out. The first is the Improvement in Preschool 
Education in Serbia (IMPRES), which was funded by the European Union with EUR 3.75 million. This project 
involved 1,700 more children from rural areas ages 3 to 5.5 years in preschool education; it donated seven 
prefabricated structures and delivered 10 vehicles for the transport of children to preschool institutions. The 
second project, entitled Expanding Early Learning Opportunities for Vulnerable Children,7 had a budget of 
approximately EUR 500,000 and was financed jointly by IKEA and UNICEF. The project successfully increased 
coverage of children ages 3 to 5.5 years, especially for children from rural areas in targeted municipalities. 
UNICEF continued with a follow-up project under a different name, Kindergartens without Borders 2 — Quality 
Inclusive Preschool Education in Serbia, which is financed by the Swiss Development Cooperation. The goals 
of the follow-up project are the development of quality and equity of preschool education in Serbia through 
further development of the legal framework, diversification of programmes, capacity building of preschool 
professionals and local self- governments.

2.1 Summary of the recent MICS 2014 findings
The most recent evidence from 2014 provides some very interesting insights about child development in 

Serbia. Approximately one half of children ages 36 to 59 months attend early childhood education programmes 
(Statistical Office of the Republic of Serbia and UNICEF, 2014). There are large regional differences. In the 
Belgrade region, the attendance rate reaches 72%, whereas in Southern and Eastern Serbia, and Šumadija 
and Western Serbia it reaches only 36%. Attendance of early childhood education programmes is especially 

6 The target attendance rate of primary education is set to 98%, and primary school completion rate should be 93% of the whole cohort. Out of all children finishing 
primary school, 95% (88% of the whole cohort) are expected to enrol in secondary school and 78% of the whole cohort is expected to complete secondary school.

7 In a later phase the project was renamed to Kindergartens without Borders — Expanding Early Learning Opportunities for Young Children.
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important for children coming from poor households, where the family environment is expected to be the least 
stimulating (Shonkoff & Phillips, 2000). It is important to note that positive parenting can compensate for a 
difficult economic situation and poverty more broadly (Hobcraft & Kiernan, 2011). Despite this fact, poverty 
has been established as the most critical risk factor adversely affecting economic success and quality of life in 
adulthood. However, the data suggest that 82% of children from the richest households (top wealth quintile) 
attend ECE programmes, while this is the case for only 9% of the poorest households (bottom wealth quintile). 
The attendance of ECE programmes among children from Roma settlements is extremely low. Together these 
findings suggest that existing disadvantages of the poor and the Roma population will likely be perpetuated to 
the young generations. Children in Serbia across different social-economic demographics appear to be growing 
up in a favourable home environment with respect to engagement of adults in activities that promote early 
learning and school readiness, availability of learning materials at home and adequacy of care. This is not 
the case for children from Roma settlements whose disadvantages in a home environment are evident when 
looking at the ECD indicators (e.g. support for learning and learning materials). The indicators capturing 
health and nutrition8 reveal that children in Serbia are doing well, while children in Roma settlements have 
worse outcomes. 

8 Such as vaccination coverage, low birth weight, nutritional status (weight for age, height for age, weight for height) and breastfeeding.
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3
Aims and Scopes 
of the Analysis
C ompulsory education in Serbia starts at the age of 5.5; this study examines the development of children 

up to the compulsory preschool age. The purpose of this study is to take the analysis of the Serbian MICS 
data on early childhood development a step further and to deepen it by answering the following questions:

´ Which factors (individual, household and geographical) determine the quality of the home environment 
and health outcomes of children? 

´ What is the association between government policies and early childhood development?
 Which individual, household and geographical characteristics are associated with the attendance of ECE 
programmes?

 Are monthly cash benefits provided by the government ( financial social assistance, child allowance) 
associated with ECD indicators? 

´ Which background characteristics are associated with the early childhood development index and the 
developmental score? Is a stimulating home environment, health and/or attendance of preschool associated 
with a higher ECD index and/or a higher developmental score?

´ How did the ECD indicators change from 2010 to 2014?
The paper proceeds as follows: section 4 explains the methodology and provides summary statistics; section 5 

presents results; section 6 discusses the results and suggests future research avenues; and section 7 offers policy 
recommendations.
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4
Methodology and 
Sample Description

4.1 Methodology and variable description
This study will rely on the ordinary least square (OLS) model and probit estimation methodology to 

understand the determinants of early childhood development. The advantages of these models with respect to 
standard tables in the MICS reports are threefold. First, given the correlation between many socio-economic 
and background characteristics of children and households in general, it is not possible to infer from these 
tables which characteristics are associated with the outcomes of interest. Second, the OLS model makes it 
possible to estimate the size of the association of a determinant and the outcome. Third, it is possible to analyse 
the association of each factor and the outcome assuming that other factors are kept constant. The probit model 
is very similar to the OLS model, the main practical difference being that the outcome in the probit model is an 
indicator (a variable that can take only values 0 and 1). The technical aspects of the methodology are explained 
in Appendix A1.

The following indicators are used to measure early childhood development:

Table 1

Explanation of early childhood development indicators

Variable Explanation
# of activities in which 
adult household members 
engage with children

Number of activities in which adult household members engaged with children 
to promote learning and school readiness in the last three days before survey. 
Minimum: 0, maximum: 6.

# of activities with 
biological father

Number of activities with biological father to promote learning and school 
readiness in the last three days before survey. Minimum: 0, maximum: 6.

# of activities with 
biological mother

Number of activities with biological mother to promote learning and school 
readiness in the last three days before survey. Minimum: 0, maximum: 6.

# of children’s books Number of children’s books at home. Minimum: 0, maximum: 10.

Any violent behaviour

Captures if parents use any psychological or physical disciplining methods with 
their child.* 0 for no violent disciplining, 1 for any type of violent disciplining. It is 
important to note that violent disciplining was asked for one random child under 
the age of 18 and thus this variable is at the household level.
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Variable Explanation

Stunted
A child is considered stunted if its height is two standard deviations below the 
median height for age of reference population. 0 if child not stunted, 1 for 
stunted.

Attendance of ECE 
programme Attendance of an ECE programme. 0 for non  attendance, 1 for attendance.

Developmental index

To measure the development of the child, parents answered a 10 item module 
on child development. The development of the child was assessed in four 
domains: literacy numeracy, physical, social emotional and learning. For each 
domain, if the parent answered a certain number of questions positively in terms 
of development the child would be identified as developmentally on track in that 
specific domain. A child is developmentally on track if he/she is on track in three 
out of the four domains. 1 if child developmentally on track, 0 if not on track. 

Developmental score

Responses that indicate positive child development based on the 10 item 
module are added up. Minimum: 0, maximum 10. 0 means that no question 
was answered positively, while 10 implies that all questions were answered 
positively.

* Violent disciplining methods are used in a household if a household member has applied any of the following methods in the 
past month: (1) shaking the child; (2) shouting, yelling or screaming at the child; (3) hitting him/her on the bottom or elsewhere 

on the body with something like a belt, hairbrush, stick or other hard object; (4) calling him/her ‘dumb’, ‘lazy,’ or other similar 
names; (5) hitting or slapping him/her on the face, head or ears; (6) hitting or slapping him/her on the hand, arm or leg; 

(7) beating him/her up, i.e. hitting him/her over and over with all one’s force.

The number of activities in which adult an household member/biological mother/biological father engages 
with children, the number of children’s books at home, and the use of violent disciplining (psychological and/or 
physical) have been identified as important indicators capturing the quality of the home environment. Stunting 
captures the health of the child: if a child is stunted, it is very likely that he/she was exposed to malnutrition 
for a relatively long period. All these factors might contribute to early childhood development and are used by 
UNICEF to monitor early childhood development. Attendance of ECE programmes is considered to be of great 
importance for developing both cognitive and non-cognitive skills in children. 

The ECD index is an index developed by UNICEF based on 10 questions on child development. It is equal 
to 1 if a child is on track in at least three out of four domains (literacy-numeracy, physical, social-emotional 
and learning). According to the fifth round of the MICS survey, in 2014 in Serbia 95.1% of children were 
developmentally on track as defined by the ECD index. This high percentage suggests that this index does 
not adequately measure the difference in child development in Serbia, since almost all children are on 
track according to the index. For this reason, an additional new measure has been calculated, called the 
developmental score. The developmental score sums up the number of positive answers from the 10 questions 
on child development. Compared to the ECD index, the developmental score contains more information in the 
sense that it ranges from 0 to 10 and is thus a finer measure than the ECD index, which captures only whether 
a child is developmentally on track or not. Note that both the developmental score and the ECD index are self-
reported and thus subjective measures. They both measure how parents perceive their child’s development 
and not the factual child development. 

Econometric models will include the following set of factors, which are expected to be associated with early 
childhood development:
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Table 2

Explanation of background characteristics

Variable Explanation
Individual characteristics

Female Sex of child. 0: male, 1: female.

Age groups Age of child. Two categories: 12 35 months and 36 59 months.

Home situation

Ethnicity Ethnicity of household head. Five categories: Serbian (base category), 
Hungarian, Bosnian, Roma and other ethnicity.

Mother’s education

Education of child’s mother. Three categories for Serbia: attended at 
most primary school (base category), attended at most secondary 
school, attended more than secondary school.
Three categories for Roma settlements: no education (base category), 
attended at most primary school, attended secondary school or higher.

Wealth quintiles Wealth quintiles of household. Five wealth quintiles, with the lowest 
wealth quintile as the base category.

Younger children in household Younger children in household. 0: no, 1: yes.

Older children in household Older children in household. 0: no, 1: yes.

Household type
Type of household. Three categories: two adults in household (base 
category), single adult household, extended household (more than two 
adult members in household).

Geographical factors

Level of urbanization
Level of urbanization of area where the child lives. Three categories: 
densely populated area (base category), intermediate area, thinly 
populated area.

Regional dummies Region where the child lives. Four categories: Belgrade (base category), 
Vojvodina, Šumadija and Western Serbia, Southern and Eastern Serbia.

The dummy variable for female is included in order to account for sex differences. In some regressions, dummy 
variables for age groups will be included, mainly because the state of a child’s development is dependent on age 
and the age difference might be of interest. 

Ethnicity can matter for child development because of cultural differences. Previous literature has shown 
that the mother’s education is one of the most important determinants of a child’s development.9 Wealth 
is an important factor affecting child development and, as pointed out in the introduction, poverty has 
been identified as the most critical risk factor affecting early childhood development. However, parenting 
skills can mediate poverty. It needs to be mentioned that the wealth index has been calculated separately 
for Serbia and for Roma settlements, and for this reason the wealth quintiles are not comparable between 
the two groups. For instance, within the national Serbian sample (representative for the whole of Serbia), 
74% of households that have a Roma head of household fall within the first quintile — indirectly indicating 
that the majority of the Roma settlement households would be located within the first quintile as well. 
The number of younger and older children in the household is introduced in the model; the reason is that 
children can share educational resources (such as toys), and there might be some peer effects if the child 
has an older or younger sibling. Older children can, for instance, stimulate younger children. Additionally, 

9 For instance, Carneiro et al. (2013) demonstrate the importance of maternal education for both cognitive and non-cognitive skills of children. 
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when there are more children in the household parents can dedicate less time to each of them individually. 
The variable capturing the type of the household is included. Single-adult households with children are 
expected to be more vulnerable. In these households, the same person needs to take care of the child and 
provide the financial means for living. Living in an extended household can impact attendance of early 
childhood programmes because there are more adults at home who could take care of the child. Also, in an 
extended household there are more household members who can engage the child in activities and help the 
child to develop. 

Geographical factors are included because they account for the infrastructure and available amenities, 
including the proximity of an ECE facility.

In order to guarantee consistency between the different models, all regression models include the full set of 
variables, even when they are not statistically significant. Keeping all the variables is also important because it is 
important to know which factors are associated with early childhood development, and which are not. Note also 
that it is standard practice in economics of education literature to keep insignificant variables in the regressions 
in order to reduce the possibility of data mining. By keeping all determinants in all regressions, the researcher 
is not picking certain determinants that give the best results. Theoretically, keeping insignificant variables in 
the regression can lead to problems if there is multicollinearity10 in the model. However, an examination of 
the correlation matrices of the variables has shown that there are no problems of multicollinearity among the 
predictors. Moreover, the robustness of the models has been tested by excluding insignificant variables from 
the regressions, after which the coefficients remained stable. 

4.2 Sample description
The MICS survey has been conducted in Serbia five times. The fifth round was conducted in 2014, and, as 

with the two previous rounds, it included two surveys, one representative on the national level (2014 Serbia 
MICS) and the second representative on the level of Roma settlements in Serbia (2014 Serbia Roma Settlements 
MICS).11 The main body of this report relies on the latest MICS survey from 2014; section 5.4 compares trends 
between 2010 and 2014.

National level 

The national sample for the 2014 Serbia Multiple Indicator Cluster Survey was designed to provide estimates 
for a large number of indicators on the situation of children and women at the national level, for urban 
and other areas, and for four regions: Belgrade, Vojvodina, Šumadija and Western Serbia, and Southern and 
Eastern Serbia. The urban area and other domains within 25 areas were identified as the main sampling strata, 
and the sample was selected in two stages. Within each stratum, a specified number of census enumeration 

10 Multicollinearity refers to a situation when two or more predictor variables are highly correlated. 
11 For a detailed sample description see Statistical Office of the Republic of Serbia and UNICEF (2014).
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areas were selected systematically with probability proportional to size. After a household listing was carried 
out within the selected enumeration areas, the listed households were divided into households with and 
without children under the age of 5, and a separate systematic sample of households was selected for each 
group. At the national level a total of 7,351 households were selected: 2,921 households with children and 
4,430 households without children.12 

Roma settlement sample

The sample for the 2014 Serbia Roma Settlements MICS was designed to provide estimates for a large number 
of indicators on the situation of children and women in Roma settlements, at the national level as well as within 
urban and other areas. The urban and other areas within four regions were identified as the main sampling 
strata, and the sample was selected in two stages. Within each stratum, a specified number of enumeration 
areas were selected systematically with probability proportional to size. After a household listing was carried 
out within the selected enumeration areas, the listed households were divided into households with and without 
children under the age of 5, and a separate systematic sample of households was selected for each group. A total 
of 1,976 Roma households were selected: 1,187 households with children and 789 households without children. 
The 2014 Serbia Roma Settlements MICS sample is not self-weighting.13 

The sample of children from Roma settlements younger than 5 years of age totals 1,515.

4.3 Summary statistics for children
National level 

The summary statistics for early childhood development measures are shown separately for children ages 12 
to 35 months and 36 to 59 months in Table 3. Parents engage in activities with both younger and older children, 
but it seems that as the children grow the parental engagement increases. When distinguishing between the 
biological father and the biological mother, it can be seen that mothers are the ones who are actually more 
engaged with children. Older children have more books at home. In terms of violent disciplining, 48% of 
children live in households where these methods are used. The percentage of children who are stunted falls 
with age. The percentage of children attending ECE programmes amounts to 50%. A total of 95% of children 
are developmentally on track. The average developmental score that the children reach is 7.66 out of 10 for 
children ages 36 to 59 months.

12 For a more detailed description of the sample design see Statistical Office of the Republic of Serbia and UNICEF (2014).
13 For a more detailed description of the sample design see Statistical Office of the Republic of Serbia and UNICEF (2014).
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Table 3

Summary statistics of home environment, child health and early childhood 
development indicators, Serbia, 2014.

Mean for children 
ages 12-35 

months

Mean for children 
ages 36-59 

months
Home environment
# of activities with adult household 
member

5.15 5.51

# of activities with biological father 2.84 2.88

# of activities with biological mother 4.77 5.15

# of children’s books 6.78 8.78

Any violent disciplining (variable at 
household level) 48%

Stunted 8 (%) 2 (%)

Early childhood development indicators

Attendance of ECE programme not available 50 (%)

ECD index not available 95 (%)

Developmental score not available 7.66

Note: Weighted data.

Not available

Descriptive statistics on the background characteristics of children and financial assistance provided to the 
households can be found in Table 4.14 There is a similar number of girls and boys in the sample. With respect to 
ethnicity, aside from the Serbian nationality (87%), there are 3% of children of Roma ethnicity, 3% of Hungarian 
ethnicity and 2% of Bosnian ethnicity. A small share of mothers of children in the sample (13%) attended at 
most primary education, 51% of children have mothers who attended at most secondary education and 37% 
have mothers who attended more than secondary school. Sixteen per cent of the children have a younger sibling 
in the household and 59% have an older sibling. The share of single adult households is 1% and is viewed as 
small. A considerable share of children (48%) live in extended households, that is, households with at least 
three adults. Seven per cent of children live in households that receive financial social assistance, whereas 29% 
of children of this age group in Serbia receive child benefits.

 

14 The Appendix reports complete tables (A1 and A2).
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Table 4

Background characteristics of children 
under 5 years of age, Serbia, 2014.

Percentage
Sex

  Female 49

  Male 51

Age groups

  Age 0 11 months 21

  Age 12 35 months 35

  Age 36 59 months 44

Ethnicity of household head

  Serbian 87

  Hungarian 3

  Bosnian 2

  Roma 3

  Other ethnicity 5

Mother’s education

  Mother education primary 13

  Mother education secondary 51

  Mother education post secondary 37

Younger child in household 16

Older child in household 59

Household type

  Single adult household 1

  Two adult household 51

  Extended household 48

Area

  Densely populated area 43

  Intermediately populated area 22

  Thinly populated area 35

Region

  Belgrade 27

  Vojvodina 28

  Šumadija and Western Serbia 26

  Southern and Eastern Serbia 19

Cash benefits 

  Financial social assistance 7

  Child allowances 29

Note: Weighted data.
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Roma settlements

In Roma settlements, the early child development variables indicate that parental engagement of children 
from Roma settlements is lower than the engagement at the national level for both age groups (see Table 3). 
Compared to the children in Serbia, children from Roma settlements, on average:

´ have in their households fewer books (age group 12-35 months: 0.50; age group 36-59 months: 1.2 books); 
´ experience a lower number of activities in which adults, mothers and fathers engage with them; 
´ are more frequently subject to violent disciplining, which amounts to 63% in Roma settlements; and
´ have a higher likelihood of being stunted.
An extremely low share of children attend early child development programmes (6%); 83% of children are 

considered to be developmentally on track as defined by the ECD index. Their developmental score is 6.39 
on average, which is 1 point lower than the national average. According to the findings (see section 5.3 on 
the developmental score), within 1 year from age 4 to age 5, the average child improves their score by 1 point. 
Thus, according to this indicator, the average child from Roma settlements lags one year behind the average 
child in Serbia.

Table 5

Summary statistics for early childhood development indicators, children 
under 5 years of age in Roma settlements, 2014.

Mean for children 
ages 12-35 months

Mean for children 
ages 36-59 months

# of activities with adult household 
member 3.85 4.01

# of activities with biological father 1.88 1.76

# of activities with biological mother 3.34 3.33

# of children’s books 0.50 1.20

Any violent disciplining (variable at 
household level) 63 (%)

Stunted 19 (%) 14 (%)

Early childhood development indicators

Attendance of an ECE programme not available 6 (%)

ECD index not available 83 (%)

Developmental score not available 6.39

Note: Weighted data.

In the sample, 48% of children are girls. A large proportion of children (24%) have mothers who never 
attended school. Another 68% have mothers who attended at most primary school and only 8% of children 
have mothers who attended at most secondary school or higher.15 Thirty-five per cent of children have a 
younger sibling, whereas 82% of children have an older sibling. There are 5% of children who live in a single 

15 A very low share of mothers in Roma settlements attended more than secondary education, thus the categories of secondary education and more than secondary 
education are put together. 
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adult household, whereas 60% of children live in extended households (with more than two adults). These 
results can be found in Table 6.16

Table 6

Background characteristics of children under 5 years of age, Roma settlements.

Percentage
Sex

  Female 48

  Male 52

Age groups

  Age 0 11 months 18

  Age 12 35 months 40

  Age 36 59 months 42

Mother’s education

  Mother no education 24

  Mother education primary 68

  Mother education secondary or higher 8

Younger child in household 35

Older child in household 82

Household type

  Single adult household 5

  Two adult household 35

  Extended household 60

Area

  Densely populated area 38

  Intermediately populated area 38

  Thinly populated area 24

Note: Weighted data.

16 More detailed summary statistics are provided in Tables A3 and A4 in the Appendix.



Th
e 

A
na

ly
sis

 o
f M

IC
S 

d
a

ta

24

5
Findings on 
Early Childhood 
Development
5.1 Association of background characteristics 
with the quality of the home environment

As a first step towards understanding the situation of child development in Serbia, we examine the association 
of background characteristics with the quality of the home environment and the child’s health. The quality 
of the home environment is measured by looking at the following indicators: number of activities in which 
an adult household member/biological father/biological mother engages with children, number of children’s 
books, and use of violent disciplining. The number of activities to promote learning and school readiness with 
a household member is expected to directly help the child to develop cognitive and non-cognitive skills. The 
number of books at home captures how conducive the home environment is to learning. The use of violent 
disciplining has harmful consequences on a wide range of outcomes both in the short and long term. Lastly, 
the indicator if a child is stunted captures the child’s health status to a certain extent, and suggests poor 
nutrition of the child. The indicators’ number of activities in which an adult household member/biological 
father/biological mother engages with children, number of children’s books and stunting are available for 
all children under the age of 5. The number of activities to promote learning and school readiness with a 
household member was asked for children ages 12 to 59 months. The use of violent disciplining was asked 
for one random child aged 1 to 17 years in the household; in the case of an affirmative response, it is assumed 
that all children in the household are exposed to violent disciplining. Thus, this indicator is available for all 
children under the age of 5 years.

When examining the association of background characteristic X (for instance sex) and the outcome Y (in this 
case the home environment and child’s health status) the findings are interpreted in the following way. The 
coefficients (shown in tables later on) will tell us the association of sex of the child (X) and number of activities 
performed with the child (Y) assuming that all other observed and unobserved factors are kept constant. Put 
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differently, by holding everything else constant in the analysis, this methodology “extracts” the association of 
each single determinant and the outcome of interest.

National level 

The number of activities that adult household members perform with a child aged 12 to 59 months is not 
associated with the sex of the child (see Table A5 in the Appendix). The results for number of activities to 
promote learning and school readiness with an adult household member as captured by the indicators suggest 
that parents get engaged, on average, in more activities with older children (36-59 months) than with younger 
children (12-35 months). This is an expected result, since as the children grow they can get engaged in more 
diverse and demanding activities. Younger children do benefit from the interaction with adults, but the 
perception of parents could also play a role here. As younger children cannot respond adequately yet, parents 
possibly believe that the younger children are not benefitting from the interaction. However, an alternative 
explanation could be that other activities promoting learning are not counted in the questionnaire. For 
example, young children’s cognitive development may be stimulated during caregiving activities (bath time, 
feeding, pointing out objects while on a walk or shopping, etc.), so caregivers may not read a book as often. The 
literature emphasizes that the mother’s education is of great importance for the development of the child, and 
this can be confirmed with the Serbian data. If a child’s mother has attended secondary school or higher, that 
child gets engaged in more activities at home than a child whose mother has attended only primary school. 
The wealth of the household matters, and, more specifically, there is a difference between the lowest quintile 
and the higher four quintiles. Children who live in households from the lowest quintile get engaged in fewer 
activities at home than their peers in higher quintiles. If there are older children in the household than the 
child itself, the members of the household engage with the child in fewer activities. This is not surprising, since 
the household members need to divide their time between the siblings accordingly. Contrary to the presence 
of older children, the presence of younger children in the household does not have any association with the 
number of activities. Regional differences also appear to matter: adults from Belgrade participate with children 
in more activities than in other regions.

It is possible to make a distinction between who engages the child in activities: is this person the biological 
mother or the biological father? Overall, biological fathers engage in fewer activities with children than 
biological mothers. Most determinants mentioned in the case of ‘number of activities with adult household 
member’ are relevant for both parents. The sex of the child does not appear to be a factor here. Mothers engage 
with children in more activities as they grow, but this association cannot be observed in the case of fathers. 
In wealthier households and in households where the mother has a higher educational level, both biological 
parents engage in more activities with children. When there are older children in the household, the mother 
engages in fewer activities with the child. In extended households, both the mother and the father engage in 
fewer activities with the child; however, interactions are distributed more among the other household members, 
so that overall children get engaged in as many activities as children in two-adult households. The density of the 
population matters in the case of fathers: in intermediately and densely populated areas parents engage with 
the child in more activities. In Southern and Eastern Serbia, family members engage children in fewer activities 
compared to other regions.
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The next domain was to explore how the background characteristics are associated with the number of 
children’s books at home for children under 5 years of age. Girls and older children have on average more books. 
Children of the Bosnian ethnic minority have on average three books less and Roma children have two books 
less than Serbian children. The mother’s education is a strong determinant of the number of books at home. 
One possible explanation is that mothers are mainly the ones who decide on educational resources for children 
and who thus buy books for children. The wealth of the household is also an important determinant: the richer 
the household, the more books are available to the children. Children from the second-lowest quintile have, on 
average, two books more than the children from the lowest quintile. Children from the third, fourth and fifth 
quintile have three books more than children from households in the poorest quintile. In households where 
there are younger and older children, there are fewer children’s books. The household type (single-adult, two-
adult or extended family household) and the population density are not associated with the number of books. 
With respect to regional differences, children in Belgrade have more books than children in other regions of 
Serbia. Table A5 in the Appendix summarizes the findings for all four indicators.

If the mother has secondary education or more, the child is less likely to be exposed to violent discipline 
methods in the household. Interestingly, the wealth index is not associated with the likelihood that parents/
caretakers use violent disciplining methods. When there are younger children in the household, it is more 
likely that violent disciplining methods are practiced in the household, whereas the presence of older children 
does not have any association. Single-adult households do not differ from two-adult households in terms of 
disciplining, but children in extended households are less likely to be exposed to violent disciplining methods. 
The level of urbanization is irrelevant, but parents/caretakers in Belgrade make less use of violent disciplining 
methods than parents/caretakers in other regions.

In terms of stunting, the relevant determinants are the age of the child, wealth and mother’s education. Older 
children and children with more educated mothers are less likely to be stunted. Children from the poorest 
wealth quintile are more likely to be stunted than children from other quintiles. Other factors such as sex, 
ethnicity, household composition, presence of younger or older siblings, the level of urbanization and region 
are not associated with the probability of the child’s being stunted. 

Overall, for the indicators examined it can be concluded that the number of activities with an adult household 
member/biological father/biological mother and the number of children’s books are determined by similar 
factors. The factor with the largest association with these two indicators is the ethnic background, followed 
by the wealth of the household. This finding suggests that children from ethnic groups and poorer children 
are growing up in a less favourable environment with respect to activities with adult household members and 
availability of children’s books. The mother’s education as well as regional differences are also relevant for these 
two measures of the quality of the home environment, but they matter less than the previous two factors. The 
use of any disciplining methods in the household is associated with the education of the biological mother, and 
there are significant regional differences. If the mother is more educated, it is less likely that violent disciplining 
methods are used in the household. In Belgrade violent disciplining methods are less prominent than in other 
regions. The stunting of a child is mostly determined by the mother’s education and wealth. If the mother 
is more educated, a child is less likely to be stunted. Children from the poorest quintile are more likely to be 
stunted than children from other wealth quintiles.
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Roma settlements

For Roma settlements, we first examine the background characteristics associated with the number of activities 
to promote learning and school readiness with adult household members/biological mother/biological father.17 
Household members engage more with older children in activities promoting learning and school readiness. 
In wealthier households and those where the mother is more educated, children get engaged in more activities 
(in all three categories). The presence of younger or older children in the household has no association with 
the engagement of children by household members, mothers and fathers. In single-adult households and in 
extended households, children get engaged in fewer activities than in two-adult households. In more thinly 
populated areas household members and mothers engage in fewer activities with children than in densely 
populated areas.

Children from Roma settlements have on average only 0.99 books at home and among all children 77% do 
not have books at home. The following factors are associated positively with the number of books at home: age 
of the child, mother’s education and wealth. When there are younger children in the household there are fewer 
books available to the children. The presence of older children in the household, composition of the household 
and local population density are not associated with the number of books at home. This suggests that children 
who have less educated mothers and who live in poorer households are worse off with respect to this indicator.

Violent disciplining is less often used for the following subgroups: in households where the mother is more 
educated, and in intermediately populated areas. Similar to the overall population in Serbia, there is no clear 
pattern between disciplining methods and wealth. On the other hand, in households where there are older 
children and in single-adult households, violent disciplining methods are used more often than in two-adult 
households. 

The probability of being stunted for a child in Roma settlements is positively associated with the following 
factors: sex (boys are more likely to be stunted), age (older children are less likely to be stunted), lower 
educational attainment of the mother and poverty in terms of wealth index.

Overall, wealth and education of the mother are important determinants of the number of activities performed 
with a household member/biological mother/biological father, the number of books at home and the likelihood 
of being stunted. This finding suggests that children from more disadvantaged households in terms of wealth 
and the mother’s education are growing up in less favourable home environments than their peers with more 
advantaged backgrounds. However, the results suggest that single-adult households and extended households 
are more disadvantaged than two-adult households. Violent disciplining methods are less likely to be used in 
households where the mother is more educated, and more likely to be used in single-adult households and in 
households with older children. 

17 The complete findings are in Table A8 of the Appendix. 
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5.2 Association of government policies 
with early childhood development

5.2.1 Determinants of demand for and attendance of early childhood education programmes

Government interventions can be used as an important tool to intervene early and alleviate the disadvantages 
generated by poor home environments. Participation in early childhood education programmes is especially 
important for children coming from disadvantaged backgrounds (Heckman, 2006). Additionally, early 
childhood interventions are more cost-effective than interventions later in life (Cunha & Heckman, 2007). 
UNICEF’s findings suggest that in Serbia it is actually children coming from ‘better-off ’ families (e.g. more 
educated mothers and wealthier households) who are more likely to attend ECE programmes (Statistical Office 
of the Republic of Serbia & UNICEF, 2014). In particular, the attendance rate of ECE programmes for the children 
from Roma settlements in Serbia is, at 5.7%, extremely low. Only 8.6% of children ages 36 to 59 months living 
in households from the poorest wealth quintile attend ECE programmes.

This section addresses two questions: What are the characteristics of the parents who want to send their 
children to preschool? What are the background characteristics of children who actually attend preschool? 
The first question is important because we would like to understand if demand for preschool changes with 
background characteristics. For instance, are the poorer and richer households equally interested in sending 
their children to preschool? If less wealthy households do not want to send their children to preschool due to 
parental attitudes (e.g. the parents believe that the child is taken care of at home), then simply increasing the 
supply of preschool slots would not be a good policy towards inclusion in preschool of the poor. The second 
question will try to shed light on the background characteristics of the children who are attending preschool. 
The question on attendance of preschool was asked for children ages 36 to 59 months.

Demand for preschool is defined in the following way. Parents of children who do not attend preschool were asked 
to specify the reason for non-attendance. It is assumed that parents do not want to send their child to preschool, 
meaning that there is no demand among them, if they answered that the child does not go to preschool because: 
(1) there is not much to learn in an early childhood education programme; (2) the child is disabled; (3) poor quality 
of the programme’s service; (4) poor treatment of the child at the facility; or (5) the child is taken care of at home.18 

To draw conclusions on the demand for preschool and actual attendance of preschool, three models are used 
that answer different questions. See Table 7. More details on the methodology are provided in the Appendix A2.

Table 7

Questions posed by the models

Model 1 Which variables are associated the likelihood that parents/caretakers want to send a child to preschool?

Model 2 Which background characteristics are associated with the likelihood that a child attends preschool?

Model 3 Among children whose parents would like to send them to preschool, which background characteristics 
are associated the likelihood that a child attends preschool?

18 The remaining reasons were defined as access problems: (1) not admitted in facility as both parents are unemployed; (2) overcrowded facility; (3) costly services; (4) 
other expenses (transport, clothes, food) too high; and (5) the facility is too far/no organized transport for children. It is assumed that parents who gave these answers 
would like to send their child to preschool.
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National level 

The results of the probit model are presented in Table A11 and in Table A12 in the Appendix. The question 
on attendance of preschool was asked for children ages 36 to 59 months. In this main part of the report the 
results are interpreted in terms of odds ratios. The odds ratio represents the odds that an outcome will occur 
given a particular exposure, compared to the odds of the outcome occurring in the absence of that exposure. 
For instance, this number gives the odds that a child from the poorest quintile will go to preschool compared 
to the average child. The average child here is assumed to be a boy of Serbian ethnic background, whose 
mother has attended secondary education, in a household in the middle (third) wealth quintile. The average 
child lives with two adults and has older sibling(s) in the household. He lives in a densely populated area in 
Belgrade. 

Demand for and attendance of preschool are mainly driven by two factors.19 More educated mothers and 
wealthier households have a higher demand for/interest in sending their children to preschool, and are more 
likely actually to send their child to preschool. Compared to the average child, if the mother of the child has 
attended higher education, she is 2.25 times more likely to want to send her child to preschool, and it is 1.92 
times more likely that the child will attend preschool. If a child is in the poorest wealth quintile, it is 0.44 
times less likely that his/her parents would like to send him/her to preschool, compared to the average child. 
Conversely, if a child is in the highest wealth quintile, it is 2.52 times more likely that the parents want to 
send him/her to preschool, as compared to the average child. When examining the attendance of preschool, 
it can be noted that for the children from the poorest quintile the odds of attending preschool are 0.26 times 
smaller than for the average child. Contrary to that, the odds of a child from the highest quintile are 3.35 times 
the odds of the average child. The determinants in the case of attendance are larger than the determinants 
of demand for both education of the mother and wealth. If determinants of demand and attendance were 
of the same size, it could be claimed that the lower attendance of preschool of children whose mother is 
less educated and children from less wealthy households is determined by the lower demand for (or interest 
in) sending the child to preschool. However, the fact that determinants of attendance are larger than the 
determinants of demand suggests that children from wealthier households and from households where the 
mother has attended higher education are given preference in enrolment in preschool, even when lower 
demand by these groups is taken into account. The other determinants (sex, ethnicity, presence of siblings in 
the household, household composition, density and regions) are not associated with demand and attendance 
of preschool.

These results confirm one of the main problems of the provision of non-compulsory preschool education in 
Serbia, which has been pointed out in the past. Despite changes in the law, children from wealthier households 
and with more educated mothers are more likely to attend preschool compared to their peers coming from 
deprived families. The results suggest further that there is a higher likelihood to be enrolled in preschool for 
children from wealthier households and from households with more educated mothers. This is especially 
problematic because in the case of children from a low socio-economic background, ECE programmes can 
compensate for an unstimulating home environment.

19 Detailed tables are provided in Appendix Tables A11 and A12.
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Roma settlements

In the case of Roma settlements, only very few children ages 36 to 59 months attend an ECE programme; 
thus, it is difficult to draw straightforward conclusions on which factors are associated with the demand and 
attendance of ECE programmes. In the case of Roma settlements, the average child is defined as follows: a boy 
whose mother has attended primary education and who lives in a household in the poorest 60% of households 
in Roma settlements. The average child lives with two adults and has older sibling(s) in the household. He lives 
in a densely populated area.

The results are reported in Tables A13 (probit model) and A14 (marginal effects) in the Appendix. The demand 
for preschool cannot be explained well by the model,20 thus only the attendance of preschool is discussed. Two 
main factors driving the likelihood of attendance in Roma settlements are the mother’s education and the 
composition of the household. A mother who attended secondary or higher education is 14.16 times more likely 
to send her child to preschool than the mother of an average child. The association of household composition 
is much smaller than the association of the mother’s education, but it is still significant. Children from single-
adult households and children from extended households are less likely to go to preschool than children from 
two-adult households.

5.2.2 Association of home environment with attendance of preschool

Next, we tackle the question of how the home environment and the child’s health are associated with the 
likelihood of attending an ECE programme. This exercise will show if children from better (or worse) households 
in terms of quality of home environment and child health are more (or less) likely to attend an ECE programme. 
This will be achieved by looking at how the number of activities with household members, number of children’s 
books, use of any violent disciplining methods in the household, and stunting are associated with the parents’ 
decision to send their child to preschool. Tables 8 and 9 show the signs of the determinants of interest.21 A 
positive sign of the determinants for any indicator suggests that home environment and/or health raises the 
likelihood that a child will attend an ECE programme. Again, Model 1 explains the demand for ECE programmes, 
and Model 2 determines who attends preschool among all children.22 

National level 

When looking at demand for ECE programmes for children ages 36 to 59 months, it can be seen that if 
fathers engage with children in more activities there is less demand for preschool. At first this might seem 
counterintuitive; however, one possible explanation is that if the father is more engaged in activities with 
children, the parents might believe that children do not need to go to preschool because they get already 
enough stimulation from the parents, thus implying that preschool is not needed and decreasing demand. 
The data on the number of books at home suggest that if children have more books at home they are more 
likely to attend preschool. On the other hand, stunted children or those who live in households where violent 

20 The variables of the model were jointly insignificant.
21 The detailed tables can be viewed in Appendix Table A13 and Table A14.
22 The discussion on Model 3 is left out in the main part of the report because the findings are similar to Model 2. 
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disciplining methods are used are less likely to attend preschool. This suggests that the ECE programmes are 
not successful in including children who are growing up in poor-quality home environments and who suffer 
from poor nutrition conditions.

Table 8

Association of background characteristics and quality of home environment 
with attendance of ECE programmes, signs of determinants, Serbia, 2014.

Model (1) Model (2)
Demand Attendance

# of activities with father  n.a.

# of activities with mother n.a. n.a.

# of children’s books + +

Any violent disciplining (household level determinant) n.a.  

Stunted n.a.  

Probit Model. Model includes the following variables: sex (base category: male), mother’s education (base category: primary school 
only), wealth (poorest quintile), dummy variable for younger children in household, dummy variable for older children in household, 
household type (base category: two-adult household), urbanization level (base category: densely populated area), area (base category: 

Belgrade); here only signs for indicators capturing the home environment are reported. See Tables A15 and A16 in the Appendix for 
probit estimation results and marginal effect results.

n.a.: No association. 

Roma settlements

In Roma settlements, the number of activities performed with the father is the factor capturing the quality of 
the home environment that is associated with the demand for and attendance of preschool for children ages 36 
to 59 months. Also, if the mother engages the child in more activities, it is more likely that the child will attend 
preschool. This suggests that children growing up in better home environments are the ones who are actually 
attending preschool. 

Table 9

Effect of background characteristics and quality of home environment on demand and 
attendance of ECE programmes, signs of determinants, Serbia Roma settlement, 2014

Model (1) Model (2)
Demand Attendance

# of activities with father + +

# of activities with mother n.a. +

# of children’s books n.a. n.a.

Any violent disciplining (household level determinant) n.a. n.a.

Stunted n.a. n.a.

Probit Model. Model includes the following variables: sex (base category: male), mother’s education (base category: only primary 
education), wealth (poorest 60 per cent), dummy for younger children in household, dummy for older children in household, 

household type (base category: two adult household), urbanization level (base category: densely populated area); here only signs 
for indicators capturing the home environment are reported. See tables A17 and A18 in Appendix for probit estimation results and 

marginal effect results.

n.a.: No association. 
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5.2.3 Effect of cash benefits on early childhood development

Cash benefits such as financial social assistance or child allowance are expected to ease financial constraints 
on poor households. Cash benefits can help parents purchase material and educational supplies. Additionally, 
it has been shown that they can improve the quality of the home environment by reducing the stress at home 
resulting from financial problems (Jones et al., 2015). This section aims to understand if cash benefits are 
associated with ECD indicators. In particular, we will examine whether cash benefits are associated with the 
quality of the home environment and the development of children. Approximately 5% of children under the age 
of 5 live in households that receive financial social assistance, and 24% of children under the age of 5 receive 
child benefits in Serbia.23 

In Serbia both financial social assistance and child allowance are means-based. Financial social assistance 
complements the household’s income up to a certain threshold prescribed by the law. This threshold is extremely 
low, amounting to RSD 13,855 (USD 127) monthly for a family with two children, which is not sufficient to 
meet the basic needs of a four-member family.24 Child benefits are provided for each child if the income of the 
household is below a certain income. The amount provided for each child is RSD 2,640 (USD 24). For both 
benefits there are additional conditions that need to be fulfilled so that the household is eligible.25

In this section, we examine the effect of cash benefits on indicators associated with the financial situation 
of the household. These are: availability of children’s books (children ages 12 to 59 months) and attendance 
of ECE programmes (children ages 36 to 59 months); and the ECD index (children ages 36 to 59 months) 
and developmental score (children ages 36 to 59 months), which are expected to capture the whole bundle of 
factors associated with a child’s development. Table 10 reports the results for the poorest quintile26; the focus 
is on this quintile because these programmes aim at helping the poorest families/households to fulfil basic 
needs. The effect of child allowance has the expected sign when looking at its effect on the attendance of ECE 
programmes. Children receiving child allowance are more likely to attend ECE programmes than children not 
receiving child allowance. There is a negative effect of financial social assistance on the number of children’s 
books. This result is somewhat unexpected and needs further explanation. The financial social assistance 
received by 10.5% of households from the lowest quintile on the national level (28.9% of households with 
children under 5) in fact divides the poorest wealth quintile among those who are in very deep poverty and 
those who are among 20% of the poorest, but who are not poor enough to receive financial social assistance. 
This suggests that the families receiving financial social assistance are using this benefit to cover only basic 

23 Note that this difference is from the numbers reported in the final MICS5 report because the data are presented only for children ages 0 to 59 months.
24 The minimum consumer basket for a household with three members in 2014 was RSD 34,302 RSD per month; this refers to the consumption of the household, which 

ensures maintenance of life and working capacity of household members, bearing in mind the optimal biochemical composition of foods (carbohydrates, proteins, fats 
and calories).

25 The family needs to meet the following conditions in the case of financial social assistance: (1) the adults in the household are either in education or registered with 
national unemployment bureau; (2) the living space of the households should not have more than one room per household member; (3) no adult household member 
can have sold or donated property or waived the right to its inheritance; (4) the household should not have any other real estate property other than their living space; 
and (5) no household member is allowed to have a lifelong care contract. In the case of child benefits, the following conditions are required. If the family does not work 
exclusively in agriculture, the monthly cadastral income per household member for the previous year should not be more than 3% of the average cadastral income per 
hectare of arable land of that year. If the family works only in agriculture, the monthly cadastral income per household member for the previous year should not exceed 
7% of the average cadastral income per hectare of arable land in that year. The family should not have savings greater than 30 times the child allowance. Finally, the 
family should not have any other real estate except the flat/house where they live.

26 Detailed tables are provided in the Appendix (Tables A21x, A22 and A23).
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needs, which is why it cannot support educational needs.27 This does not suggest that cash benefits are not 
successful in poverty alleviation — it only puts forward that the benefits are not sufficiently high to improve 
the quality of the home environment. 

Child allowance is given to 48.8% of children under 5 in the lowest quintile. When examining the effect of 
child allowance on indicators, it can be seen that children who receive child allowance are also more likely to 
attend preschool. This does not necessarily imply that the amount received for child allowance is used to cover 
certain expenses that parents have if they send the child to preschool 

Table 10

Effect of cash benefits on number of children’s books, attendance of ECE programme, 
ECD index and developmental score (poorest quintile), Serbia, 2014.

(1) (2) (3) (4)
# of children’s 

books
Attendance of 

ECE programme ECD index Developmental 
score

Financial social assistance  n.a. n.a. n.a.

Child allowance n.a. + n.a. n.a.

Ordinary least squares model in column (1) and (3), probit in column (2). Model includes the following variables: sex (base category: 
male), mother’s education (base category: no education), wealth (poorest quintile), dummy variable for younger children in 

household, dummy variable for older children in household, household type (base category: two adult household), urbanization level 
(base category: densely populated area); here we report only indicators for cash benefits. See Tables A18, A19 and A20 for complete 

results.

n.a.: No association. 

As for the children from Roma settlements, applied models were inconclusive; bearing in mind that 74% of 
the population whose household head declared as Roma is actually in the poorest quintile at the national level, 
these results can be applied on children from Roma settlements. For more detailed understanding of the cash 
benefit effects on early childhood development, especially on children in Roma settlements, further research 
and analysis are needed. 

5.3 Early childhood development index 
and developmental score

So far we have examined indirect measures of child development such as parental engagement, number of 
books at home and attendance of ECE programmes. This section looks at a direct measure of child development 
for children ages 36 to 59 months by using the ECD index and early childhood developmental score as outcomes. 
As a first step, the effect of background characteristics on the ECD index and developmental score are examined. 
We ask the following questions in this section: What are the characteristics of children who are developmentally 
on track? What are the characteristics of children who have a high developmental score? After that, we will 

27 This result was confirmed with the data by interacting the poorest wealth quintile with financial social assistance, and it was found that recipients of financial social 
assistance belonging to the poorest wealth quintile are driving the negative result. 
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analyse which indicators (home environment and child’s health) are associated with the ECD index and the 
developmental score. This finding will show which type of home environment (if any) helps children to be 
developmentally on track and contributes to raising the developmental score. 

National level 

We first consider the developmental index for children ages 36 to 59 months.28 Not surprisingly, a child is 
more likely to be on track if he/she is older. As children age they develop and acquire both cognitive and non-
cognitive skills. Some regional differences can be further observed. Children in thinly populated areas are less 
likely to be on track. Children from Šumadija and Western Serbia and Southern and Eastern Serbia are somewhat 
more likely to be developmentally on track than children from the Belgrade region. Other determinants such 
as ethnicity, wealth, household composition and presence of siblings in the household do not have a significant 
effect on the ECD index.

Turning now to the developmental score for children ages 36 to 59 months, the following results can be 
observed. Children are separated in two groups: younger children (36-47 months) and older children (48-59 
months). Within 1 year children improve their score by 1 point, on average; this benchmark also serves as a good 
reference point to compare how other factors are associated with child development. Children from upper wealth 
quintiles have a higher score. There is an upward trend when moving from the lowest to the highest quintile. The 
difference between the lowest and highest quintile amounts to 0.67 points. This is approximately two thirds of 
the progress that the average child makes from age 4 to age 5. Put differently, children from the poorest quintile 
lag behind children from the highest quintile approximately 8 months in terms of development. Compared to 
two-adult households, children from extended households have a lower developmental score, whereas children 
from single-adult households do not have a statistically different developmental score compared to two-adult 
households. On the other hand, children from intermediately populated areas have a higher score than children 
from densely populated areas. There is no differential effect in the case of thinly populated areas. There are no 
regional effects in the case of the developmental score. 

Table 11 displays the signs of the effect of the indicators of home environment and child health on the ECD 
index and developmental score. The ECD index is positively associated with attendance of an ECE programme, 
by the number of activities performed with the mother and by the number of children’s books. The father’s 
activities with the child, violent disciplining used in the household, and stunting are not associated with the 
ECD index. Turning now to the developmental score, the findings suggest that the attendance of preschool raises 
the developmental score. Each additional activity with the father or mother also increases the developmental 
score. If we compare this to the progress that the average child makes from age 4 to age 5, each additional 
activity amounts to approximately 1 month. Children going to preschool have an advantage of 3 to 4 months 
compared to their peers who do not attend preschool. Similarly, each additional book in the household gives 
the child an advantage of 1 month. Children who live in households where violent disciplining methods are used 
lag approximately 4 months behind their peers who live in households where such methods are not used. Being 
stunted is not significantly associated with the score of the child.

28 Tables A24, A25 and A26 in the Appendix report the full set of results, whereas here only the most important findings are discussed. 
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Overall, the findings indicate that children from the poorest quintile are lagging 8 months behind children 
from the highest quintile. This is a large gap at such a young age. In terms of the ECD index and developmental 
score the findings suggest:

´ The ECD index is positively associated with attendance of an ECE programme, by the number of activities 
performed with the mother and by the number of children’s books. 

´ The developmental score is positively associated with the quality of the home environment and attendance 
of preschool. Similarly to the ECD index, violent disciplining used in the household has a negative effect. 

This section confirms the finding of the literature that ECE programmes are successful in raising skills, and 
that the quality of the home environment is crucial for child development.

Table 11

Effect of quality of home environment and child health on ECD index 
and developmental score, Serbia, 2014.

(1) (2)

ECD index Developmental 
score

Attendance ECE programme + +

# of activities with father n.a. +

# of activities with mother + +

# of children’s books + +

Any violent disciplining 
(household level determinant) n.a.  

Stunted n.a. n.a.

Ordinary least squares model. Model includes the following variables: sex (base category: male), mother’s education 
(base category: only primary education), wealth (poorest quintile), dummy variable for younger children in household, 
dummy variable for older children in household, household type (base category: two-adult household), urbanization 
level (base category: densely populated area), area (base category: Belgrade); here we report only indicators for ECE 

attendance, home environment and health. See Table A30, A31 and A32 for complete results.

n.a.: No association. 

Roma settlements

The tables showing the effect of background characteristics on the ECD index and developmental score for 
children ages 36 to 59 months are in the Appendix in Tables A27, A28 and A29. The ECD index is positively 
associated with a child’s age, by wealth (only the richest quintile is significantly different from the poorest 
quintile) and by intermediate population density. Sex, composition of the household, the presence of siblings, 
and thinly populated areas are not associated significantly with the ECD index. 

Turning now to the developmental score for children ages 36 to 59 months, the following patterns can 
be observed. As children progress from age 4 to age 5, their developmental score increases by 0.74 points.29 
Compared to the annual progress that the average child makes in Serbia, which is close to 1 point,30 the 

29 Confidence interval: 0.46, 0.98.
30 Confidence interval: 0.86, 1.23.
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corresponding number for children from Roma settlements is lower. However, the confidence intervals are 
large and it is not possible to claim that this difference is statistically significant. This number (0.74) will be 
the benchmark for how much children progress in a period of 12 months and it will be compared to other 
determinants. The mother’s education is very important in the case of children from Roma settlements. If the 
mother has attended primary education, as compared to no education, the score of the child is 0.33 points 
higher and this corresponds to an advantage of approximately 5 months. In the case of mothers who have 
attended secondary education or more, the score of the child is higher by 0.83 points, which translates to an 
advantage of more than 13 months. Similarly, wealth is a strong determinant, and the developmental score 
increases with each wealth quintile. The difference between children from the poorest and children from the 
richest quintile corresponds to 16 months of difference in terms of child development. 

For Roma settlements the quality of the home environment as captured by the indicators is not associated 
with the ECD index of children ages 36 to 59 months. Contrary to the ECD index, the developmental score 
is positively associated with the number of activities performed with the mother and number of children’s 
books at home. It is negatively associated with the use of violent disciplining methods in the household (see 
Table 12). According to this model, the difference between children who are 4 and 5 years old is 0.67 points. 
Thus, each additional activity performed on a regular basis with the child gives him/her an advantage of 3 
months with respect to a similar child. The association between books and developmental score is much 
smaller in terms of size. Attendance of ECE programmes is not associated with the developmental score. This 
suggests that ECE programmes are not associated positively with the development of children from Roma 
settlements, as captured by these indicators, but there could be other positive impacts not measured by the 
available indicators. 

The results highlight a difference in terms of child development between the different wealth quintiles of 
children living in Roma settlements. Children from the poorest quintile lag 15 months behind children from 
the richest quintile in terms of developmental score. Additionally, the mother’s education has a strong effect 
on the development of a child. The more activities the mother performs with the child, the higher the score 
of the child. Although the attendance of ECE programmes has no statistically significant effect on the ECD 
index and developmental score, this finding should be interpreted with caution. The reason is that few Roma 
children actually attend preschool, which makes it difficult to find a statistically significant effect.31 

31 When looking at the coefficient of interest in Table A35 (“Attendance of an ECE programme”) it can be seen that it is in fact positive, but the coefficient does not reach 
statistical significance. One of the reasons could be that few Roma children attend ECE programmes and there is not sufficient variation. 
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Table 12

Effect of quality of home environment on developmental score, 
Roma settlements, 2014.

(1) (2)
ECD index Developmental score

Attendance of ECE programme n.a. n.a.

# of activities with father n.a. n.a.

# of activities with mother n.a. +

# of children’s books n.a. +

Any violent disciplining (household level determinant) n.a.  

Stunted n.a. n.a.

Note: Weighted data. Ordinary least squares model. Model includes the following variables: sex (base category: male), mother’s 
education (base category: only primary education), wealth (poorest quintile), dummy variable for younger children in household, 
dummy variable for older children in household, household type (base category: two-adult household), urbanization level (base 

category: densely populated area), area (base category: Belgrade); here we report only indicators for attendance, home environment 
and health. See Tables A27, A28 and A29 in Appendix for complete results.

n.a.: No association.

5.4 Time trends
The goal of the MICS data collection is not only to establish the current state of the development of 

children, but also to monitor changes over time. We aim to examine how specific ECD outcomes have changed 
from 2010 to 2014. This period is of special importance in Serbia because it was an economically difficult 
period, and it can be expected that the disadvantaged groups were adversely affected by the worsening of 
the economic situation.32 In addition to this, the Law on Preschool Education was introduced in 2010, which 
foresees that children from marginalized groups are given higher priority when enrolling in preschool. Other 
initiatives and projects aiming at the improvement of access to quality preschool education have also taken 
place in the period 2010 to 2014. Thus, it is important to understand if any changes in the indicators can be 
found for this period. 

Tables 13 and 14 show how some of the selected indicators have changed over time. Note that attendance of 
an ECE programme and the ECD index were measured for children ages 36 to 59 months. Support for learning 
and availability of children’s books were measured for children ages 12 to 59 months. Overall, more children 
attend preschool in 2014 than in 2010; however, a reverse trend for the children from Roma settlements and 
the poorest households can be observed. Overall support for learning by household members remained similar 
both in Serbia and in Serbian Roma settlements. In Serbia and in Roma settlements the support of fathers and 
mothers has somewhat increased. The share of households that have at least three children’s books has fallen 
for both population groups. The ECD index and the domains of literacy-numeracy (which has the lowest 
percentage) and social-emotional development have improved somewhat in Serbia. In the Roma settlements, 
it can be observed that the social-emotional skills of children have worsened, while the literacy-numeracy 

32 An additional reason to focus only on 2010 and 2014 is that for 2005 few indicators are available. 
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skills have improved. Due to the relatively low sample size, it is not possible to infer statistically significant 
changes in the time period 2010 to 2014.

Table 13

Change of selected MICS indicators, Serbia, 2014.

Indicator\year 2010 2014
6.1 Attendance of early childhood education programme 43.8 50.2

6.2 Support for learning* 95.2 95.5

6.3 Father’s support for learning** 30.6 36.5

6.4 Mother’s support for learning*** 84.3 89.6

6.5 Availability of children’s books 75.9 71.9

6.8 Early childhood development index 94.3 95.1

6.8 Literacy numeracy 31.2 35.4

6.8 Social emotional 94.2 94.6

** Percentage of children with whom adult household members have engaged in four or more activities.

*** Percentage of children with whom biological fathers have engaged in four or more activities.

**** Percentage of children with whom biological mothers have engaged in four or more activities.

Table 14

Change of selected MICS indicators, Roma settlements in Serbia, 2014.

Indicator\year 2010 2014
6.1 Attendance of early childhood education programme 8.2 5.7

6.2 Support for learning 67.2 68.0

6.3 Father’s support for learning 15.2 17.3

6.4 Mother’s support for learning 50.6 48.3

6.5 Availability of children’s books 23.1 11.9

6.8 Early childhood development index 88.3 83.3

6.8 Literacy numeracy 10.5 15.7

6.8 Social emotional 89.0 82.8

Overall, the following two developments appear to be most interesting:
´ An increase in attendance of preschool at the national level and a decrease in attendance in Roma settlements. 
´ Development of children from Roma settlements with respect to literacy-numeracy improved, while the 

social-emotional skills and ECD index show a decrease.
The confidence intervals are large and it is not possible to establish that these changes are statistically 

significant.
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5.4.1 Change in attendance of preschool for Serbia and for Roma settlements in Serbia

In this section only trends of the determinants can be discussed, but it is not possible to establish statistically 
significant changes because the confidence intervals of the estimates are relatively large.33

National level 

We first consider how attendance of preschool for children ages 36 to 59 months at both the national level and 
in Roma settlements changed over time. Results are reported in Table 15. Here the same approach is applied as 
in section 5.2.1. First we analyse which factors determine whether parents want to send their child to preschool 
(Model 1 for 2010 and Model 1 for 2014). Next, we examine the characteristics of children who go to preschool 
(Model 2 for 2010 and Model 2 for 2014). In the last step, the characteristics of children whose parents want to 
send them to preschool are investigated (Model 3 for 2010 and Model 3 for 2014). 

Overall, it appears that no clear trends can be established. The effect of background characteristics on the 
demand for ECE has not changed from 2010 to 2014. The Law on Preschool Education from 2010 foresees that 
children from marginalized groups get priority in enrolment with respect to other children, and that children 
from financially vulnerable families are exempt from fees. Wealth is still the most important factor determining 
if a child attends preschool. The difference in size of determinants could be suggestive of the fact that wealth 
has become more important.34 

Table 15

Effect of background characteristics on demand for and attendance of preschool, 
Serbia, 2010 and 2014, marginal effects.

2010 2014
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Demand Attendance Attendance Demand Attendance Attendance

Mother education secondary (=1) n.a. 16 14 n.a. 16 10
Mother education postsecondary (=1) n.a. 29 24 10 33 25
Wealth quintile 2 (=1) n.a. n.a. n.a. 7 27 18
Wealth quintile 3 (=1) 15 13 17 10 35 22
Wealth quintile 4 (=1) 16 28 25 14 39 28
Wealth quintile 5 (=1) 26 38 40 19 59 44
Older children in hh (=1) n.a.  12 n.a. n.a.  11  7
Single adult hh (=1) n.a. n.a. n.a. n.a. 25 n.a.
Extended family (=1)  11 .21  21 n.a.  12  6
Central Serbia n.a.  13 n.a. n.a.  17 n.a.

Note: Weighted data. Probit model. Model includes the following variables: sex (base category: male), mother’s education (base category: only 
primary education), wealth (poorest quintile), dummy variable for younger children in household, dummy variable for older children in household, 

household type (base category: two-adult household), urbanization level (base category: densely populated area), area (base category: Belgrade); 
only significant determinants are shown. See Tables A23 and A24 for probit model and marginal effect estimates (complete results).

n.a.: No association.

33 The determinants shown in Table 16 are only estimates of true parameters, which lie with a certain probability (in this case 90%) within a so-called confidence interval. 
The confidence interval is an interval that differs from sample to sample. It gives the interval within which an estimate falls with a certain probability (“confidence”).

34 Coefficients of the wealth indicators in Model 3 for 2014 are somewhat larger than coefficients in Model 1 for 2014, though they do fall within the same confidence 
intervals.
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Roma settlements

Turning now to the Roma settlements, there is a drop from 8.18% to 5.65% in the share of children ages 36 to 
59 months attending preschool. These changes are not statistically significant, but again they could be taken 
as an indication that the enrolment of children from Roma settlements in preschool has changed. The share of 
parents who would like to send their children to preschool has remained almost unchanged (from 52% in 2010 
to 54% in 2014). Similar to Table 15, Table 16 looks at the effect of background characteristics on attendance 
of preschool but this time for the Roma settlements. Model (1) is not shown because it was not statistically 
valid for 2010 and 2014. There appear to be some differences from 2010 to 2014, but they are not statistically 
significantly different.

Table 16

Effect of background characteristics on attendance of preschool, 
Roma settlements, 2010 and 2014, marginal effects.

2010 2014
Model (2) Model (3) Model (2) Model (3)

Attendance Attendance Attendance Attendance
Mother’s education 
secondary 17 32 15 26

Extended family n.a. n.a.  4  8

Note: Weighted data. Probit model. Model includes the following variables: sex (base category: male), mother’s 
education (base category: no education), wealth (poorest quintile), dummy variable for younger children in household, 

dummy variable for older children in household, household type (base category: two adult household), urbanization 
level (base category: densely populated area); only significant determinants are shown. See Tables A25 and A26 for probit 

model and marginal effect estimates (complete results).

n.a.: No association.

One intention of the Law on Preschool Education was to bring children from marginalized groups into 
the preschool system. According to the law, these children should be given priority in enrolment. Children 
from financially vulnerable households should be exempted from fees. This change has not helped to improve 
the attendance of preschool for children from Roma settlements. There is suggestive evidence that overall 
attendance of children from Roma settlements has fallen; however, these effects cannot be confirmed with 
statistical certainty. 

5.4.2 Change in child development indicators for children from Roma settlements 

Next, we examine the following variables capturing early childhood development of children ages 36 to 59 
months from Roma settlements: literacy-numeracy, social-emotional skills, ECD index and developmental score. 
Similar to the developmental score used previously in section 5.2.1, the score for literacy-numeracy and social-
emotional skills are used to capture the development of children. Both literacy-numeracy and social-emotional 
skills are captured by three questions each, and each score counts the number of correct responses. The scores 
are preferred to the indices because they are finer measures and capture more information. The summary 
statistics are shown in Table 17 and in the Appendix in Tables A40, A41 and A42, where the corresponding 
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regression results are provided. The literacy-numeracy, social-emotional and developmental score increased in 
2014 with respect to 2010; however, these changes are not significant and are also relatively small. On the other 
hand, the ECD index fell. 

Based on the available data, it is not possible to find any significant improvement in literacy-numeracy, 
social-emotional skill or developmental score. This is not overly surprising, given that preschool attendance 
did not increase in the period 2010 to 2014, as demonstrated in section 5.2.1. In fact, there is actually suggestive 
evidence that it fell in Roma settlements. Considering that the home environment did not change drastically for 
the children and that there was no increase in preschool attendance, it is not surprising that the early childhood 
development indicators did not improve.

Table 17

Summary statistics of early child development variables, 
Roma settlements, 2010 and 2014, ages 36 to 59 months. 

Mean Std. dev. Min. Max. Count
2010

Literacy numeracy 
score 0.54 0.83 0 3 685

Social emotional 
score 2.40 0.82 0 3 685

ECD index 0.88 0.32 0 1 685

Developmental 
score 6.40 1.50 0 10 685

2014

Literacy numeracy 
score 0.62 0.83 0 3 657

Social emotional 
score 2.17 0.83 0 3 657

ECD index 0.83 0.37 0 1 657

Developmental 
score 6.39 1.65 0 10 657

Note: Weighted data.
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6
Conclusion
E arly childhood is known to be a critical period for the development of both cognitive and non-cognitive 

skills, and gaps in these skills emerging at a young age can persist over a lifetime. The importance of early 
childhood development has been recognized by the Serbian government, which has set as strategic goals the 
increase in coverage of non-compulsory preschool education and the improvement of the quality of preschool 
institutions. 

This paper has looked at a series of indicators capturing early childhood development. The quality of the home 
environment is measured by the number of activities with a household member/father/mother to promote 
learning and school readiness, the number of books at home, and the use of any violent disciplining methods in 
the household. Both in Serbia as a whole and in Roma settlements the strongest determinants of the quality of the 
home environment are the wealth of the household and the mother’s education. Malnutrition over a prolonged 
period leads to stunting, thus the indicator if a child is stunted is used as a measure of the health of the child. 
Stunting is associated with wealth and the mother’s education in Serbia overall and in the Roma settlements. 
Contrary to other indicators, violent disciplining methods are not associated with the level of wealth.

By investing in preschool education a government can reduce inequalities in child development. Preschool 
facilities in Serbia are financed by the local governments and hence subsidized, and the inclusion of children 
from deprived families in these facilities has the potential to alleviate differences in child development. In order 
to understand the effect of the government’s investment in preschool education, we analyse the demand for 
and attendance of preschool education. The results are that both demand for preschool and its attendance are 
determined by wealth and the educational level of the mother. There is suggestive evidence that there could 
be some preferential treatment with respect to enrolment of children from wealthier households and from 
households where the mother is more educated. For Roma settlements, the strongest determinant of preschool 
attendance is if the mother has a secondary education. These findings provide evidence that the current 
state of preschool education in Serbia is not successful in reducing inequalities. Moreover, the government is 
subsidizing preschool for wealthier households, which amounts to a transfer to the rich. In other words, if the 
resources available for preschool education are intended to reduce inequalities, they are not reaching this goal, 
as they are financing the preschool education of children from wealthier households.

Child allowance appears to be positively associated with the attendance of preschool at the national level. 
The results suggest that a high-quality home environment (as measured by the indicators) has a positive 

effect on the measures of child development. In Serbia, the two factors having the strongest association with 
child development are attendance of ECE programmes (positive effect) and use of violent disciplining in the 
household (negative effect). 
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In 2010 the new Law on Preschool Education was introduced. According to this law, preference in enrolment 
should be given to children from marginalized families. Additionally, there were some important projects 
initiated by the non-governmental sector to improve the inclusion of children from deprived environments. All 
these initiatives aimed at increasing the coverage of preschool, especially for poor children. Although there was 
an increase in coverage of preschool in the overall population, this rise was driven by an increase in attendance of 
children from wealthier households. In fact, in the case of Roma children and children from the poorest wealth 
quintile, ECE attendance actually fell over the observed period. It seems that overall there was no improvement 
in raising preschool coverage for children with the most deprived backgrounds. One potential explanation 
for this result is that the entire financial burden of preschool education falls on the local government, which 
does not have the resources to fund ECE programming and hence must rely on the income from fees charged 
to parents. Thus, local governments cannot implement the law and fully subsidize children from marginalized 
groups. As a result, children whose parents cannot afford to pay the fees are not admitted. Moreover, in poor 
municipalities local governments might not have the necessary financial resources to expand the network of 
preschool facilities and offer more preschool slots to children from these municipalities. 
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´ Define an action plan to increase the coverage of preschool, especially for children from marginalized 
groups, and allocate resources for this plan.

 The findings of the analysis suggest that coverage of preschool increased for the wealthier households in the 
period from 2010 to 2014, but worsened for children from the most deprived households. The government 
has defined as its goal that all children 4 to 5.5 years old should be offered free half-day preschool by the 
year 2020. One possibility would be to start with free half-day preschool with children who have fewer 
opportunities for early learning and development (according to the secondary analysis). For instance, the 
government could consider making preschool compulsory for children who live in households that receive 
financial assistance, or it could even expand free preschool to all children receiving child allowance. In order 
to reach the government’s goals, it would be beneficial to draft an action plan describing how and at what 
pace this goal should be achieved, with a specific focus on the inclusion of marginalized groups to be covered 
by this measure in the first phase. Also, financial resources in the budget need to be allocated to support 
such a plan, as well as an effective procedure and mechanisms for targeting children from marginalized 
groups to get priority. 

´ Reconsider the funding model for preschool education so that free access to preschool is guaranteed to 
children from marginalized groups.

 The inclusion of children from poor households and from Roma settlements has failed so far. Large 
differences remain between municipalities in terms of available financial resources, because the major source 
of funding is derived from their own municipal revenues and currently there is no redistribution between 
municipalities. Thus, it is possible that the inclusion of the poor in preschool facilities is limited by the fact 
that the financial burden for preschool education falls on the local governments. Policymakers could, for 
instance, consider transferring financial resources for preschool education to the poorest municipalities. 

´ Strengthen implementation of affirmative measures for enrolment of children from marginalized groups 
established by the Law on Preschool Education so that these children take precedence in enrolment and do 
not pay fees.

7
Policy 
Recommendations
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 According to the Law on Preschool Education, attendance of preschool facilities is free of charge for 
financially vulnerable groups (recipients of financial social assistance). It is not known how many children 
make use of this privilege. If one were to consider widening the base of children for whom preschool is free, 
it would be useful to consider offering free ECE programming to all recipients of child allowance.

´ Raise parental awareness through informational campaigns on the following issues:
 The importance of attendance of early childhood programmes and engagement in stimulating activities 
for early child development. These campaigns should be targeted especially toward the poor, households 
where the mother has a low educational level, and inhabitants of Roma settlements, since children from 
such families attend preschool programmes to a far lesser extent.

 The negative association of violent disciplining methods with child development. Given that violent 
disciplining is present in households independently of the wealth quintile, this campaign should probably 
be directed at the population as a whole.

 This study has shown that a significant share of parents do not wish to send their child to preschool. These 
parents thus recognize only the custodial function of the preschool, and do not recognize the importance 
of preschool attendance for child development. Similarly, a certain share of parents does not engage 
children in stimulating activities. Parents should be informed and educated about all the benefits that 
preschool attendance and engagement in stimulating activities has for children. These campaigns should 
be targeted towards the poor, households where the mother has a low educational level, and inhabitants of 
Roma settlements — households where children are much less likely to attend preschool programmes. The 
presence of violent disciplining methods in a household is not associated with the level of wealth, thus all 
parents should be targeted regarding this issue. Informational campaigns could reach most households by 
relying on paediatricians and visiting nurses as a communication channel. 

´ The government should focus on policies aimed at keeping adolescent girls in education.
 Since a mother’s educational attainment has been identified as one of the major factors positively associated 

with early learning, a possible policy could aim at keeping adolescent girls in education. The importance of 
the mother’s secondary education is especially beneficial for children growing up in Roma settlements.

´ Continue collecting data on child development.
 The MICS 2014 survey was probably the last MICS survey conducted in Serbia. The indicators from the 

MICS are very important in monitoring child development; thus it is recommended that the government of 
Serbia continue the work that UNICEF has done so far and start collecting indicators on child development. 
In particular, the suggested indicators effectively capturing child development are: the number of activities 
with a household member/mother/father, number of children’s books, use of violent behaviour at home, 
child health, and a score capturing child development (something similar to the developmental score).
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Appendix A1

Methodology

The OLS model takes the following functional form:

Yi = α + Xi’ β + εi (1)

where Xi’ β = β1 Xi1 + β2 Xi2 + ... + βm Xim

Intuitively, the OLS model minimizes the sum of the squared residuals and determines the line of the 
best fit. The standard errors will be estimated using the Huber–White sandwich estimator to correct for 
heteroskedasticity (Huber, 1967; White, 1980). All regressions are estimated using the sampling weights 
provided in the dataset.

The OLS model relies on the following assumptions:

1. The functional form between the outcome variable Y and the covariates vector X is well specified.
2. The sample of observations is random.
3. There is no linear relationship among the independent variables.
4. Conditional on the covariates, the expected value of the error term is 0.
5. Conditional on the covariates, the error term has a constant variance σ2.
6. The population error term ε is independent of the covariates X and normally distributed so that ε ~ N(0,σ2).

Under the assumptions 1-6, each estimate of the vector β is asymptotically normally distributed so that 
β ̂j

 ~ N[βj ,Var (β ̂j)] . Technically, the OLS model relies on minimizing the sum of the squared residuals εi for each i 
to n to estimate the coefficients in β ̂. The OLS model makes it possible to infer how each variable from the vector 
X is associated with the outcome when the remaining covariates are held constant. 

The probit model has the following functional form:

Yi* = α + Xi’ β + εi (2)

In the probit model the outcome variable Yi* is dichotomous (it takes only values 0 and 1). This model is 
estimated by maximum likelihood estimation and it assumes that G(α + Xi’ β) has the standard normal cumulative 
distribution function. Aside from this model-specific assumption, the previously stated assumptions 1-4 need 
to hold in the case of the probit model. The regression results of the probit model do not have a meaning 
except in terms of statistical significance. Instead, one examines the so-called marginal effects of the probit 
model to determine the effect of the independent variable on the outcome variable. Standard errors will be 
corrected for heteroskedasticity using the Hubert–White sandwich estimator and sampling weights will be 
used in all regressions.
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The main limitation of the regression analysis is that it does not imply causal inference. That is, without 
further assumptions, we cannot conclude that a variable X causes the change in the outcome variable Y. An 
example might help to illustrate the problem. The number of children’s books at home is found to be a good 
predictor of cognitive skills of children (for instance, test scores at school). One might wrongly conclude in 
this case that increasing the number of books at children’s homes would cause an improvement in cognitive 
skills of children. However, this is unlikely to happen; the number of books at home captures other omitted 
factors from the regression that are jointly associated with cognitive child development. For instance, adding 
the educational background of the parents and level of wealth to the regression would likely reduce the effect 
of the number of books at home, because these determinants are highly correlated with the number of books at 
home. When using econometric estimations it is important to take into account determinants that have been 
used in the literature to estimate a given outcome and to consider if any important determinants have been 
omitted. Thus, one has to be careful in the way OLS results are interpreted. 
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Appendix A2

Demand for ECE programmes 
and attendance of ECE programmes

Three different models are used to understand the demand for and attendance of ECE programmes. The first 
model aims to establish which determinants are associated with the parents’ decision to want to send their child 
to preschool. Children are classified in two groups. Group one are those children whose parents send or would 
send them in the absence of access problems to preschool. Group two is composed of those children whose 
parents do not want to send them to preschool. Parents of children who do not attend preschool were asked to 
specify the reason for non-attendance. The following reasons were classified as access problems:

´ not admitted to the facility as both parents are unemployed;
´ overcrowded facility;
´ costly services;
´ other expenses (transport, clothes, food) too high; and
´ the facility is too far or there is no organized transport for children.
In the case of these access problems, we say that the reason for non-attendance is on the supply side. If the 

supply of the preschool service were adequate, these children would go to preschool. On the other hand, we 
assume that parents do not want to send their children to preschool if they answered that the child does not go 
to preschool because:

´ there is not much to learn in an early childhood education programme;
´  the child is disabled;
´ the ECE facility has a low level of service:
´ poor treatment of children at the preschool; or
´ the child is taken care of at home.
We call these reasons parental attitudes and we say that in this case there is no demand on the side of the 

parents for preschool facilities. This is our group two.
Model 2 investigates background characteristics associated with the decision to attend preschool for all 

children. In this model it is possible to look not only at children whose parents want to send them to school, 
but also at those whose parents do not. This ref lects how attendance is jointly associated with demand for 
early childhood education and supply of early childhood education. In Model 3 the analysis is restricted to 
children whose parents want to send them to preschool, and we examine which factors drive the decision 
for attendance.





Annex
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Table A1

Summary statistics determinants, cash benefits and home environment

Mean Std. dev. Min. Max Count

Female (=1) 0.485 0.500 0.000 1.000 2720

Age 0 11 months (=1) 0.208 0.406 0.000 1.000 2720

Age 12 35 months (=1) 0.351 0.477 0.000 1.000 2720

Age 36 59 months (=1) 0.441 0.497 0.000 1.000 2720

Serbian (=1) 0.848 0.359 0.000 1.000 2720

Hungarian (=1) 0.030 0.172 0.000 1.000 2720

Bosnian (=1) 0.022 0.148 0.000 1.000 2720

Roma (=1) 0.034 0.180 0.000 1.000 2720

Other ethn 0.051 0.220 0.000 1.000 2720

Mother educ. prim. (=1) 0.125 0.331 0.000 1.000 2720

Mother educ. sec. (=1) 0.507 0.500 0.000 1.000 2720

Mother educ. high (=1) 0.367 0.482 0.000 1.000 2720

Younger children in hh 0.158 0.365 0.000 1.000 2720

Older children in hh 0.565 0.496 0.000 1.000 2720

Single adult hh 0.011 0.106 0.000 1.000 2720

Extended family (=1) 0.484 0.500 0.000 1.000 2720

Dens. pop. area (=1) 0.430 0.495 0.000 1.000 2720

Interm. pop. area (=1) 0.222 0.415 0.000 1.000 2720

Thin. pop. area (=1) 0.345 0.475 0.000 1.000 2720

Belgrade (=1) 0.269 0.444 0.000 1.000 2720

Vojvodina (=1) 0.277 0.448 0.000 1.000 2720

Šumadija and Western Serbia (=1) 0.259 0.438 0.000 1.000 2720

Southern and Eastern Serbia (=1) 0.194 0.396 0.000 1.000 2720

Fin. soc. ass. (=1) 0.068 0.252 0.000 1.000 2720

Child allow. (=1) 0.244 0.430 0.000 1.000 2702

# of activ. with adult hh member 4.236 2.384 0.000 6.000 2720

# of activ. with father 2.265 2.142 0.000 6.000 2720

# of activ. with mother 3.945 2.441 0.000 6.000 2720

# of children’s books 6.460 4.270 0.000 10.000 2716

Any violent disciplining 0.517 0.500 0.000 1.000 2501

Stunted 0.051 0.221 0.000 1.000 2720

Weighted data.
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Table A2

Summary statistics early childhood development indicators 

Mean Std. dev. Min. Max Count
Attendance ECE prog. (=1) 0.502 0.500 0.000 1.000 1211

ECD index 0.951 0.216 0.000 1.000 1211

Develop. score 7.658 1.654 0.000 10.000 1211

Weighted data.

Table A3

Summary statistics determinants, cash benefits and home environment, Roma settlements 

Mean Std. dev. Min. Max Count
Female (=1) 0.481 0.500 0.000 1.000 1515

Age 0 11 months (=1) 0.182 0.386 0.000 1.000 1515

Age 12 35 months (=1) 0.395 0.489 0.000 1.000 1515

Age 36 59 months (=1) 0.422 0.494 0.000 1.000 1515

Mother educ. prim. (=1) 0.919 0.273 0.000 1.000 1515

Mother educ. sec. (=1) 0.081 0.273 0.000 1.000 1515

Mother educ. high (=1) 0.000 0.000 0.000 0.000 1515

Younger children in hh 0.351 0.478 0.000 1.000 1515

Older children in hh 0.813 0.390 0.000 1.000 1515

Single adult hh 0.045 0.208 0.000 1.000 1515

Extended family (=1) 0.595 0.491 0.000 1.000 1515

Dens. pop. area (=1) 0.381 0.486 0.000 1.000 1515

Interm. pop. area (=1) 0.375 0.484 0.000 1.000 1515

Thin. pop. area (=1) 0.244 0.430 0.000 1.000 1515

# of activ. with adult hh member 3.218 2.020 0.000 6.000 1515

# of activ. with father 1.488 1.649 0.000 6.000 1515

# of activ. with mother 2.727 1.918 0.000 6.000 1515

# of children’s books 0.747 2.015 0.000 10.000 1512

Any violent disciplining 0.620 0.486 0.000 1.000 1384

Stunted 0.166 0.372 0.000 1.000 1515

Weighted data.

Table A4

Summary statistics early childhood development indicators, Roma settlements

Mean Std. dev. Min. Max Count
Attendance ECE prog. (=1) 0.024 0.153 0.000 1.000 1515

ECD index 0.352 0.478 0.000 1.000 1515

Develop. score 2.699 3.334 0.000 10.000 1515

Weighted data.
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Table A5

Effect of background characteristics on number of activities and number of books

(1) (2) (3) (4)

# of activ. 
with adult hh 

member

# of activ. 
with 

biological 
father

# of activ. 
with 

biological 
mother

# of 
children’s 

books

Female (=1) 0.07  0.16 0.15 0.43***

(0.06) (0.13) (0.10) (0.15)

Age 36 59 months (=1) 0.30***  0.12 0.31** 1.51***

(0.06) (0.13) (0.12) (0.16)

Hungarian (=1) 0.02 0.05 0.28 0.45

(0.15) (0.26) (0.25) (0.40)

Bosnian (=1)  0.70***  0.35*  0.60***  2.86***

(0.16) (0.19) (0.19) (0.54)

Roma (=1)  0.28 0.01  0.07  1.76***

(0.21) (0.30) (0.39) (0.52)

Other ethn (=1) 0.05 0.20 0.50**  0.67*

(0.13) (0.26) (0.24) (0.40)

Mother educ. sec. (=1) 0.28*** 0.22 0.34 1.59***

(0.11) (0.18) (0.22) (0.36)

Mother educ. high (=1) 0.39*** 0.62*** 0.56*** 2.13***

(0.12) (0.23) (0.21) (0.38)

Wealth quintile 2 (=1) 0.43*** 0.49*** 0.70** 2.22***

(0.12) (0.17) (0.31) (0.38)

Wealth quintile 3 (=1) 0.55*** 0.62*** 0.72* 2.92***

(0.12) (0.18) (0.38) (0.41)

Wealth quintile 4 (=1) 0.51*** 0.82*** 0.82** 3.23***

(0.11) (0.21) (0.39) (0.42)

Wealth quintile 5 (=1) 0.53*** 0.70*** 0.88** 3.46***

(0.11) (0.22) (0.40) (0.41)

Younger children in hh (=1) 0.00 0.14  0.10  0.37**

(0.06) (0.16) (0.10) (0.18)

Older children in hh (=1)  0.17***  0.16  0.30***  0.40**

(0.06) (0.15) (0.11) (0.16)

Single adult hh (=1) 0.04  2.46***  0.74 0.38

(0.13) (0.47) (0.49) (0.49)

Extended family (=1)  0.06  0.82***  0.29**  0.18

(0.06) (0.12) (0.14) (0.17)

Interm. pop. area (=1) 0.10 0.39** 0.26 0.31

(0.08) (0.19) (0.18) (0.21)

Thin. pop. area (=1) 0.05 0.37** 0.22 0.15

(0.09) (0.15) (0.24) (0.25)

Vojvodina (=1)  0.27***  0.20  0.28  0.85***

(0.09) (0.23) (0.22) (0.24)

Šumadija and Western Serbia (=1)  0.18**  0.28 0.05  0.43**

(0.09) (0.20) (0.14) (0.21)
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Southern and Eastern Serbia (=1)  0.29***  0.43**  0.22*  1.12***

(0.08) (0.20) (0.12) (0.24)

Constant 4.73*** 2.59*** 4.00*** 3.55***

(0.14) (0.30) (0.35) (0.47)

N 2280 2280 2280 2279

r2 0.15 0.12 0.14 0.42

F 12.42 8.27 8.91 51.59

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A6

Effect of background characteristics on home environment, probit model

Any violent 
disciplining Stunted

Female (=1)  0.08  0.09

(0.08) (0.12)

Age 36 59 months (=1) 0.06  0.55***

(0.08) (0.13)

Hungarian (=1) 0.30 0.22

(0.19) (0.26)

Bosnian (=1)  0.48**  0.01

(0.23) (0.35)

Roma (=1) 0.18 0.56**

(0.27) (0.26)

Other ethn (=1) 0.46** 0.65**

(0.21) (0.30)

Mother educ. sec. (=1)  0.29*  0.39**

(0.17) (0.18)

Mother educ. high (=1)  0.42**  0.30

(0.18) (0.22)

Wealth quintile 2 (=1) 0.24  0.68***

(0.16) (0.23)

Wealth quintile 3 (=1) 0.03  0.30

(0.19) (0.22)

Wealth quintile 4 (=1)  0.04  0.48**

(0.20) (0.24)

Wealth quintile 5 (=1)  0.09  0.59**

(0.20) (0.24)

Younger children in hh (=1) 0.29***  0.11

(0.10) (0.17)

Older children in hh (=1) 0.12 0.15

(0.09) (0.13)

Single adult hh (=1)  0.15 0.00

(0.27) (.)
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Extended family (=1)  0.16*  0.07

(0.09) (0.13)

Interm. pop. area (=1)  0.11  0.03

(0.12) (0.16)

Thin. pop. area (=1)  0.18  0.16

(0.13) (0.17)

Vojvodina (=1) 0.28** 0.07

(0.14) (0.16)

Šumadija and Western Serbia (=1) 0.24* 0.12

(0.13) (0.18)

Southern and Eastern Serbia (=1) 0.40***  0.07

(0.13) (0.20)

Constant 0.04  0.89***

(0.23) (0.31)

N 2231 2251

Pseudo r2 0.05 0.18

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A7

Effect of background characteristics on violent disciplining and stuntedness, marginal effects

Any violent 
disciplining Stunted

Female (=1)  0.03  0.01

(0.03) (0.01)

Age 36 59 months (=1) 0.02  0.04***

(0.03) (0.01)

Hungarian (=1) 0.12 0.02

(0.07) (0.02)

Bosnian (=1)  0.18**  0.00

(0.08) (0.02)

Roma (=1) 0.07 0.06

(0.11) (0.04)

Other ethn (=1) 0.18** 0.07

(0.08) (0.05)

Mother educ. sec. (=1)  0.11*  0.03**

(0.07) (0.01)

Mother educ. high (=1)  0.17**  0.02

(0.07) (0.01)

Wealth quintile 2 (=1) 0.10  0.03***

(0.06) (0.01)

Wealth quintile 3 (=1) 0.01  0.02*

(0.08) (0.01)

Wealth quintile 4 (=1)  0.02  0.02***
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(0.08) (0.01)

Wealth quintile 5 (=1)  0.04  0.03***

(0.08) (0.01)

Younger children in hh (=1) 0.11***  0.01

(0.04) (0.01)

Older children in hh (=1) 0.05 0.01

(0.04) (0.01)

Single adult hh (=1)  0.06

(0.11)

Extended family (=1)  0.06*  0.00

(0.04) (0.01)

Interm. pop. area (=1)  0.04  0.00

(0.05) (0.01)

Thin. pop. area (=1)  0.07  0.01

(0.05) (0.01)

Vojvodina (=1) 0.11** 0.00

(0.06) (0.01)

Šumadija and Western Serbia (=1) 0.09* 0.01

(0.05) (0.01)

Southern and Eastern Serbia (=1) 0.16***  0.00

(0.05) (0.01)

N 2231 2251

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A8

Effect of background characteristics on home environment, Roma settlements

(1) (2) (3) (4)

# of activ. 
with adult hh 

member

# of activ. 
with 

biological 
father

# of activ. 
with 

biological 
mother

# of 
children’s 

books

Female (=1) 0.13  0.10 0.18 0.09

(0.12) (0.13) (0.13) (0.15)

Age 36 59 months (=1) 0.19*  0.19  0.03 0.88***

(0.12) (0.14) (0.13) (0.16)

Mother educ. prim. (=1) 0.44*** 0.51*** 0.35** 0.46***

(0.14) (0.15) (0.14) (0.12)

Mother educ. sec. (=1) 0.64* 1.10*** 0.43 0.49

(0.38) (0.40) (0.51) (0.30)

Wealth quintile 2 (=1) 0.45*** 0.01 0.37** 0.42***

(0.14) (0.17) (0.15) (0.16)

Wealth quintile 3 (=1) 0.61*** 0.51** 0.41** 0.68***

(0.19) (0.20) (0.19) (0.19)

Wealth quintile 4 (=1) 1.16*** 0.64*** 0.93*** 0.66***



Th
e 

A
na

ly
sis

 o
f M

IC
S 

d
a

ta

60

(0.22) (0.24) (0.24) (0.24)

Wealth quintile 5 (=1) 1.16*** 0.84*** 1.03*** 1.60***

(0.23) (0.26) (0.24) (0.32)

Younger children in hh (=1) 0.04 0.17 0.07  0.41***

(0.13) (0.14) (0.13) (0.16)

Older children in hh (=1) 0.16  0.15  0.08 0.13

(0.20) (0.18) (0.19) (0.17)

Single adult hh (=1)  0.78***  1.46***  0.77***  0.09

(0.22) (0.17) (0.21) (0.18)

Extended family (=1)  0.21**  0.43***  0.51***  0.10

(0.11) (0.13) (0.11) (0.16)

Interm. pop. area (=1) 0.18  0.01 0.22 0.04

(0.14) (0.16) (0.17) (0.18)

Thin. pop. area (=1) 0.33***  0.15 0.28** 0.08

(0.11) (0.14) (0.13) (0.16)

Constant 2.73*** 1.62*** 2.77***  0.42

(0.23) (0.26) (0.23) (0.27)

N 1251 1251 1251 1248

r2 0.16 0.14 0.10 0.11

F 11.74 20.74 9.25 6.23

Sex (base category: male), mother’s education (base category: no education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Weighted data. Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A9

Effect of background characteristics on home environment, probit model, Roma settlements

(1) (2)
Any violent 
disciplining Stunted

Female (=1)  0.18*  0.18*

(0.10) (0.10)

Age 36 59 months (=1) 0.16  0.23**

(0.11) (0.11)

Mother educ. prim. (=1)  0.22*  0.07

(0.13) (0.12)

Mother educ. sec. (=1)  0.03  0.55**

(0.21) (0.24)

Wealth quintile 2 (=1)  0.23*  0.34**

(0.14) (0.14)

Wealth quintile 3 (=1) 0.29*  0.40***

(0.16) (0.16)

Wealth quintile 4 (=1) 0.29  0.48***

(0.19) (0.18)

Wealth quintile 5 (=1) 0.17  0.03

(0.19) (0.24)
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Younger children in hh (=1) 0.15 0.05

(0.11) (0.11)

Older children in hh (=1) 0.24* 0.08

(0.12) (0.12)

Single adult hh (=1) 0.47** 0.39

(0.23) (0.24)

Extended family (=1) 0.08  0.14

(0.11) (0.12)

Interm. pop. area (=1)  0.44***  0.14

(0.13) (0.13)

Thin. pop. area (=1)  0.13 0.24*

(0.12) (0.12)

Constant 0.31  0.53***

(0.22) (0.20)

N 1184 1251

Pseudo R2 0.06 0.07

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household) and urbanization level (base category: densely populated area).

Weighted data. Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A10

Effect of background characteristics on home environment, marginal effects, Roma settlements

(1) (2)
Any violent 
disciplining Stunted

Female (=1)  0.07*  0.04*

(0.04) (0.02)

Age 36 59 months (=1) 0.06  0.05**

(0.04) (0.03)

Mother educ. prim. (=1)  0.08*  0.02

(0.05) (0.03)

Mother educ. sec. (=1)  0.01  0.10***

(0.08) (0.03)

Wealth quintile 2 (=1)  0.09*  0.07***

(0.05) (0.03)

Wealth quintile 3 (=1) 0.10*  0.08***

(0.05) (0.03)

Wealth quintile 4 (=1) 0.10  0.09***

(0.06) (0.03)

Wealth quintile 5 (=1) 0.06  0.01

(0.07) (0.05)

Younger children in hh (=1) 0.06 0.01

(0.04) (0.03)

Older children in hh (=1) 0.09* 0.02

(0.05) (0.03)
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Single adult hh (=1) 0.16** 0.11

(0.07) (0.08)

Extended family (=1) 0.03  0.03

(0.04) (0.03)

Interm. pop. area (=1)  0.17***  0.03

(0.05) (0.03)

Thin. pop. area (=1)  0.05 0.06*

(0.04) (0.03)

N 1184 1251

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household) and urbanization level (base category: densely populated area).

Weighted data. Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A11

Effect of background characteristics on demand and attendance of ECE programs, probit model

(1) (2) (3)
Demand Attendance Attendance

Female (=1) 0.12  0.04 0.11

(1.12) ( 0.38) (0.86)

Hungarian (=1) 0.25 0.17 0.53

(0.71) (0.56) (1.07)

Bosnian (=1)  0.35  0.65*  0.74*

( 1.23) ( 1.92) ( 1.91)

Roma (=1)  0.07  0.48  0.47

( 0.23) ( 1.27) ( 0.98)

Other ethn (=1) 0.32  0.70***  0.42

(0.93) ( 3.13) ( 1.46)

Mother educ. sec. (=1) 0.04 0.33 0.27

(0.21) (1.43) (1.26)

Mother educ. high (=1) 0.46** 0.76*** 0.85***

(2.20) (3.01) (3.35)

Wealth quintile 2 (=1) 0.36** 0.69*** 0.94***

(2.07) (3.63) (4.41)

Wealth quintile 3 (=1) 0.52*** 0.82*** 1.17***

(2.78) (4.33) (5.57)

Wealth quintile 4 (=1) 0.78*** 0.91*** 1.48***

(3.71) (4.36) (6.19)

Wealth quintile 5 (=1) 1.01*** 1.57*** 1.85***

(4.80) (7.68) (7.46)

Younger children in hh (=1)  0.13  0.12  0.09

( 1.17) ( 1.05) ( 0.69)

Older children in hh (=1)  0.11  0.28**  0.21

( 0.92) ( 2.34) ( 1.55)

Single adult hh (=1)  0.31 0.67* 0.08

( 0.88) (1.95) (0.19)
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Extended family (=1) 0.02  0.22**  0.18

(0.16) ( 2.02) ( 1.42)

Interm. pop. area (=1) 0.02  0.23 0.14

(0.11) ( 1.09) (0.73)

Thin. pop. area (=1)  0.28*  0.31**  0.21

( 1.90) ( 1.97) ( 1.30)

Vojvodina (=1)  0.09  0.03  0.12

( 0.50) ( 0.16) ( 0.57)

Šumadija and Western Serbia (=1)  0.10  0.33*  0.26

( 0.56) ( 1.93) ( 1.27)

Southern and Eastern Serbia (=1) 0.16  0.36*  0.02

(0.87) ( 1.92) ( 0.08)

Constant 0.42  0.74***  0.70**

(1.50) ( 2.71) ( 2.20)

N 1211 1211 831

Pseudo r2 0.15 0.28 0.33

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A12

Effect of background characteristics on demand and attendance 
of ECE programs, marginal effects

 
(1) (2) (3)

Demand Attendance Attendance
Female (=1) 0.03  0.02 0.03

(0.02) (0.04) (0.03)

Hungarian (=1) 0.05 0.07 0.11

(0.06) (0.12) (0.08)

Bosnian (=1)  0.09  0.24**  0.25*

(0.09) (0.11) (0.15)

Roma (=1)  0.01  0.18  0.15

(0.07) (0.13) (0.18)

Other ethn (=1) 0.06  0.26***  0.13

(0.05) (0.07) (0.10)

Mother educ. sec. (=1) 0.01 0.13 0.07

(0.04) (0.09) (0.06)

Mother educ. high (=1) 0.09** 0.29*** 0.22***

(0.04) (0.09) (0.06)

Wealth quintile 2 (=1) 0.07** 0.26*** 0.18***

(0.03) (0.07) (0.03)

Wealth quintile 3 (=1) 0.09*** 0.31*** 0.21***

(0.03) (0.06) (0.03)

Wealth quintile 4 (=1) 0.13*** 0.34*** 0.27***

(0.03) (0.07) (0.03)
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Wealth quintile 5 (=1) 0.18*** 0.55*** 0.42***

(0.03) (0.05) (0.05)

Younger children in hh (=1)  0.03  0.05  0.03

(0.03) (0.04) (0.04)

Older children in hh (=1)  0.02  0.11**  0.06

(0.02) (0.05) (0.04)

Single adult hh (=1)  0.08 0.25** 0.02

(0.10) (0.11) (0.11)

Extended family (=1) 0.00  0.09**  0.05

(0.02) (0.04) (0.04)

Interm. pop. area (=1) 0.00  0.09 0.04

(0.04) (0.08) (0.05)

Thin. pop. area (=1)  0.06*  0.12**  0.06

(0.03) (0.06) (0.05)

Vojvodina (=1)  0.02  0.01  0.03

(0.04) (0.08) (0.06)

Šumadija and Western Serbia (=1)  0.02  0.13*  0.07

(0.04) (0.07) (0.06)

Southern and Eastern Serbia (=1) 0.03  0.14**  0.00

(0.04) (0.07) (0.05)

N 1211 1211 831

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. Marginal effects; Standard errors in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A13

Effect of background characteristics on demand and attendance of ECE programs, 
probit model, Roma settlements

(1) (2)
Attendance Attendance

Female (=1) 0.16 0.16

(0.74) (0.66)

Mother educ. prim. (=1)  0.50*  0.43

( 1.73) ( 1.43)

Mother educ. sec. (=1) 0.98*** 1.10***

(2.88) (2.81)

Poorest 60 percent 0.06  0.02

(0.31) ( 0.07)

Younger children in hh (=1)  0.12  0.20

( 0.51) ( 0.82)

Older children in hh (=1)  0.16  0.07

( 0.75) ( 0.30)

Single adult hh (=1)  0.58  0.63

( 1.06) ( 1.10)

Extended family (=1)  0.50**  0.58**
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( 2.47) ( 2.29)

Interm. pop. area (=1) 0.13 0.12

(0.51) (0.46)

Thin. pop. area (=1)  0.26  0.27

( 1.04) ( 0.94)

Constant  1.15***  0.83*

( 2.96) ( 1.73)

N 657 356

Pseudo r2 0.17 0.18

Sex (base category: male), mother’s education (base category: no education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A14

Effect of background characteristics on demand and attendance of ECE programs, 
marginal effects, Roma settlements

(1) (2)
Attendance Attendance

Female (=1) 0.01 0.02

(0.02) (0.03)

Mother educ. prim. (=1)  0.05  0.06

(0.03) (0.05)

Mother educ. sec. (=1) 0.15* 0.26*

(0.09) (0.13)

Poorest 60 percent (=1) 0.00  0.00

(0.01) (0.03)

Younger children in hh (=1)  0.01  0.03

(0.02) (0.04)

Older children in hh (=1)  0.01  0.01

(0.02) (0.03)

Single adult hh (=1)  0.03*  0.06*

(0.02) (0.03)

Extended family (=1)  0.04**  0.08**

(0.02) (0.04)

Interm. pop. area (=1) 0.01 0.02

(0.02) (0.04)

Thin. pop. area (=1)  0.02  0.03

(0.02) (0.03)

N 657 356

Sex (base category: male), mother’s education (base category: no education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Weighted data. Marginal effects; Standard errors in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01



Th
e 

A
na

ly
sis

 o
f M

IC
S 

d
a

ta

66

Table A15

Effect of background characteristics and quality of home environment 
on demand and attendance of ECE programs, probit model

(1) (2) (3)
Demand Attendance Attendance

# of activ. with father  0.06**  0.03  0.04

( 1.97) ( 0.91) ( 1.21)

# of activ. with mother 0.08**  0.09** 0.01

(2.01) ( 2.17) (0.14)

# of children’s books 0.05*** 0.07*** 0.09***

(2.61) (3.44) (3.30)

Any violent disciplining  0.11  0.08  0.25*

( 0.89) ( 0.69) ( 1.79)

Stunted (=1)  0.19  0.51  0.58

( 0.56) ( 1.29) ( 1.24)

Female (=1) 0.10  0.07 0.07

(0.95) ( 0.59) (0.54)

Hungarian (=1) 0.26 0.16 0.57

(0.72) (0.50) (1.10)

Bosnian (=1)  0.19  0.61*  0.62

( 0.65) ( 1.68) ( 1.53)

Roma (=1) 0.06  0.29  0.27

(0.21) ( 0.71) ( 0.51)

Other ethn (=1) 0.35  0.64***  0.36

(1.03) ( 2.83) ( 1.15)

Mother educ. sec. (=1)  0.09 0.33 0.15

( 0.55) (1.32) (0.67)

Mother educ. high (=1) 0.28 0.75*** 0.67**

(1.30) (2.78) (2.55)

Wealth quintile 2 (=1) 0.24 0.58*** 0.74***

(1.34) (2.95) (3.25)

Wealth quintile 3 (=1) 0.38** 0.65*** 0.93***

(2.00) (3.31) (4.01)

Wealth quintile 4 (=1) 0.64*** 0.74*** 1.22***

(2.92) (3.55) (4.84)

Wealth quintile 5 (=1) 0.83*** 1.39*** 1.55***

(3.61) (6.36) (5.70)

Younger children in hh (=1)  0.04  0.10  0.04

( 0.39) ( 0.84) ( 0.27)

Older children in hh (=1)  0.08  0.29**  0.18

( 0.65) ( 2.37) ( 1.35)

Single adult hh (=1)  0.36 0.43  0.07

( 0.97) (1.15) ( 0.15)

Extended family (=1)  0.04  0.31***  0.26**

( 0.31) ( 2.85) ( 2.01)

Interm. pop. area (=1) 0.03  0.22 0.16
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(0.18) ( 1.05) (0.79)

Thin. pop. area (=1)  0.28*  0.31**  0.22

( 1.93) ( 1.97) ( 1.35)

Vojvodina (=1)  0.07  0.00  0.08

( 0.37) ( 0.01) ( 0.36)

Šumadija and Western Serbia (=1)  0.11  0.32*  0.22

( 0.59) ( 1.87) ( 1.09)

Southern and Eastern Serbia (=1) 0.25  0.35* 0.06

(1.32) ( 1.82) (0.28)

Constant 0.00  0.61*  0.89**

(0.01) ( 1.84) ( 2.32)

N 1189 1189 819

Pseudo r2 0.17 0.29 0.35

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A16

Effect of background characteristics and quality of home environment 
on demand and attendance of ECE programs, marginal effects

(1) (2) (3)
Demand Attendance Attendance

# of activ. with father  0.01*  0.01  0.01

(0.01) (0.01) (0.01)

# of activ. with mother 0.02**  0.03** 0.00

(0.01) (0.02) (0.01)

# of children’s books 0.01*** 0.03*** 0.02***

(0.00) (0.01) (0.01)

Any violent disciplining (=1)  0.02  0.03  0.07*

(0.03) (0.04) (0.04)

Stunted (=1)  0.04  0.19  0.19

(0.08) (0.14) (0.18)

Female (=1) 0.02  0.03 0.02

(0.02) (0.05) (0.04)

Hungarian (=1) 0.05 0.06 0.12

(0.06) (0.12) (0.08)

Bosnian (=1)  0.04  0.23*  0.21

(0.08) (0.12) (0.15)

Roma (=1) 0.01  0.11  0.08

(0.06) (0.15) (0.18)

Other ethn (=1) 0.06  0.24***  0.11

(0.05) (0.08) (0.11)

Mother educ. sec. (=1)  0.02 0.13 0.04

(0.04) (0.10) (0.06)

Mother educ. high (=1) 0.06 0.29*** 0.18***



Th
e 

A
na

ly
sis

 o
f M

IC
S 

d
a

ta

68

(0.04) (0.10) (0.07)

Wealth quintile 2 (=1) 0.05 0.23*** 0.15***

(0.03) (0.07) (0.04)

Wealth quintile 3 (=1) 0.07** 0.25*** 0.18***

(0.03) (0.07) (0.03)

Wealth quintile 4 (=1) 0.11*** 0.29*** 0.24***

(0.03) (0.07) (0.04)

Wealth quintile 5 (=1) 0.15*** 0.50*** 0.36***

(0.04) (0.06) (0.06)

Younger children in hh (=1)  0.01  0.04  0.01

(0.03) (0.05) (0.04)

 0.02  0.12**  0.05

Older children in hh (=1) (0.02) (0.05) (0.04)

 0.09 0.17  0.02

Single adult hh (=1) (0.11) (0.14) (0.13)

 0.01  0.12***  0.07**

Extended family (=1) (0.02) (0.04) (0.04)

0.01  0.09 0.04

Interm. pop. area (=1) (0.04) (0.08) (0.05)

 0.06*  0.12**  0.06

Thin. pop. area (=1) (0.03) (0.06) (0.05)

 0.01  0.00  0.02

Vojvodina (=1) (0.04) (0.08) (0.06)

 0.02  0.13*  0.06

Sumadija and Western Serbia (=1) (0.04) (0.07) (0.06)

0.05  0.14* 0.01

Southern and Eastern Serbia (=1) (0.03) (0.07) (0.05)

1189 1189 819

N 903 903 627

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A17

Effect of background characteristics and quality of home environment 
on attendance of ECE programs, probit model, Roma settlement

(2) (3)
Attendance Attendance

# of activ. with father 0.13* 0.10

(1.95) (1.43)

# of activ. with mother 0.11 0.11

(1.42) (1.53)

# of children’s books 0.01 0.03

(0.34) (0.64)

Any violent disciplining (=1) 0.22 0.20
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(0.93) (0.71)

Stunted (=1)  0.37  0.31

( 1.15) ( 0.86)

Female (=1) 0.17 0.13

(0.82) (0.56)

Mother educ. prim. (=1)  0.58*  0.55*

( 1.95) ( 1.78)

Mother educ. sec. (=1) 0.66* 0.83**

(1.81) (1.96)

Poorest 60 percent (=1) 0.19 0.14

(0.84) (0.52)

Younger children in hh (=1)  0.07  0.15

( 0.31) ( 0.60)

Older children in hh (=1)  0.05 0.01

( 0.27) (0.04)

Single adult hh (=1)  0.28  0.41

( 0.51) ( 0.70)

Extended family (=1)  0.40*  0.50**

( 1.94) ( 1.97)

Interm. pop. area (=1) 0.21 0.18

(0.86) (0.68)

Thin. pop. area (=1)  0.20  0.24

( 0.80) ( 0.81)

Constant  2.16***  1.76***

( 5.87) ( 4.01)

N 625 343

Pseudo r2 0.22 0.23

Sex (base category: male), mother’s education (base category: no education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A18

Effect of background characteristics and quality of home environment 
on attendance of ECE programs, marginal effects, Roma settlement

(2) (3)
Attendance Attendance

# of activ. with father 0.13* 0.10

(0.07) (0.07)

# of activ. with mother 0.11 0.11

(0.08) (0.07)

# of children’s books 0.01 0.03

(0.04) (0.04)

Any violent disciplining 0.22 0.20

(0.23) (0.27)

Stunted  0.37  0.31
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(0.32) (0.36)

Female (=1) 0.17 0.13

(0.21) (0.23)

Mother educ. prim. (=1)  0.58*  0.55*

(0.30) (0.31)

Mother educ. sec. (=1) 0.66* 0.83**

(0.37) (0.42)

W60 0.19 0.14

(0.22) (0.28)

Younger children in hh  0.07  0.15

(0.23) (0.25)

Older children in hh  0.05 0.01

(0.19) (0.23)

Single adult hh  0.28  0.41

(0.55) (0.58)

Extended family (=1)  0.40*  0.50**

(0.21) (0.25)

Interm. pop. area (=1) 0.21 0.18

(0.24) (0.26)

Thin. pop. area (=1)  0.20  0.24

(0.25) (0.30)

N 625 343

Sex (base category: male), mother’s education (base category: no education), wealth (poorest quintile), household type (base 
category: two adult household), urbanization level (base category: densely populated area).

Weighted data. Marginal effects; Standard errors in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A19

Effect of cash benefits on attending an ECE program and ECD index, probit model

(1) (2)
Attendance 
ECE program ECD index

Fin. soc. ass. (=1)  0.13  0.48

( 0.35) ( 1.25)

Child allow. (=1) 0.95*** 0.52

(3.27) (1.50)

Female (=1)  0.16  0.23

( 0.62) ( 0.88)

Hungarian (=1) 1.00 0.00

(1.14) (.)

Bosnian (=1) 0.00  1.68**

(.) ( 2.40)

Roma (=1)  0.20  0.28

( 0.38) ( 0.66)

Other ethn (=1) 0.00 0.00

(.) (.)
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Mother educ. sec. (=1) 0.68  0.18

(1.53) ( 0.48)

Mother educ. high (=1) 1.64**  0.21

(2.32) ( 0.32)

Younger children in hh  0.10 0.37

( 0.36) (1.19)

Older children in hh  0.63**  0.13

( 2.15) ( 0.41)

Single adult hh 0.12 0.00

(0.14) (.)

Extended family (=1)  0.69** 0.29

( 2.09) (1.04)

Interm. pop. area (=1) 0.61 0.64

(1.31) (1.06)

Thin. pop. area (=1)  0.31  0.37

( 0.69) ( 0.95)

Vojvodina (=1) 0.62 1.12**

(1.13) (2.43)

Sumadija and W Serbia (=1)  0.40 1.99***

( 0.71) (3.81)

SE Serbia (=1)  0.14 1.05**

( 0.27) (2.44)

_cons  1.64** 0.48

( 2.37) (0.81)

N 164 164

Pseudo r2 0.28 0.24

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A20

Effect of cash benefits on attending an ECE program and ECD index, marginal effects

(1) (2)
Attendance 
ECE program ECD index

Fin. soc. ass. (=1)  0.13  0.07

(0.37) (0.07)

Child allow. (=1) 0.95*** 0.06

(0.29) (0.04)

Female (=1)  0.16  0.03

(0.26) (0.03)

Hungarian (=1) 1.00

(0.88)

Bosnian (=1) 0.00  0.46*

(.) (0.26)
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Roma (=1)  0.20  0.04

(0.52) (0.06)

Other ethn (=1) 0.00

(.)

Mother educ. sec. (=1) 0.68  0.02

(0.45) (0.04)

Mother educ. high (=1) 1.64**  0.03

(0.70) (0.10)

Younger children in hh  0.10 0.04

(0.28) (0.04)

Older children in hh  0.63**  0.01

(0.29) (0.03)

Single adult hh 0.12

(0.87)

Extended family (=1)  0.69** 0.03

(0.33) (0.03)

Interm. pop. area (=1) 0.61 0.05

(0.47) (0.03)

Thin. pop. area (=1)  0.31  0.04

(0.45) (0.04)

Vojvodina (=1) 0.62 0.09**

(0.55) (0.04)

Sumadija and W Serbia (=1)  0.40 0.18***

(0.56) (0.05)

SE Serbia (=1)  0.14 0.09**

(0.53) (0.04)

N 164 164

Marginal effects; Standard errors in parentheses for discrete change of dummy variable from 0 to 1

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A21

Effect of cash benefits on number of children’s books and developmental score

(1) (2)
# of children’s 

books
Developmental 

score
Fin. soc. ass. (=1)  1.02*  0.44

( 1.90) ( 1.26)

Child allow. (=1) 0.08 0.20

(0.17) (0.75)

Female (=1) 1.29***  0.32

(3.15) ( 1.46)

Hungarian (=1) 1.98  0.01

(1.58) ( 0.01)

Bosnian (=1)  3.62*** 0.21



Th
e 

A
na

ly
sis

 o
f M

IC
S 

d
a

ta

73

( 4.04) (0.57)

Roma (=1)  0.69  0.25

( 1.03) ( 0.60)

Other ethn (=1) 1.32  0.16

(1.39) ( 0.36)

Mother educ. sec. (=1) 1.82***  0.06

(3.44) ( 0.22)

Mother educ. high (=1) 3.92*** 0.76

(4.26) (0.88)

Younger children in hh  0.59 0.07

( 1.32) (0.27)

Older children in hh  1.51***  0.25

( 3.34) ( 0.99)

Single adult hh  0.65  0.21

( 0.57) ( 0.29)

Extended family (=1)  0.73*  0.13

( 1.71) ( 0.53)

Interm. pop. area (=1) 1.61** 0.65

(2.15) (1.61)

Thin. pop. area (=1) 1.06* 0.09

(1.76) (0.26)

Vojvodina (=1)  2.69*** 0.78

( 3.81) (1.61)

Sumadija and W Serbia (=1)  1.23* 0.60

( 1.66) (1.37)

SE Serbia (=1)  2.25*** 0.60

( 3.30) (1.21)

Constant 5.26*** 6.52***

(5.93) (14.56)

N 328 178

r2 0.39 0.08

F 10.77 1.20

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. Standard errors in parentheses.

p < 0.10, ** p < 0.05, *** p < 0.01

Table A24

Effect of background characteristics on ECD index, probit model

Female (=1) 0.06

(0.50)

Age 48 to 50 months 0.42***

(3.05)

Hungarian (=1) 0.28

(0.71)

Bosnian (=1)  0.86***
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( 2.78)

Roma (=1)  0.19

( 0.61)

Other ethn (=1) 0.43

(1.12)

Mother educ. sec. (=1) 0.14

(0.63)

Mother educ. high (=1) 0.37

(1.44)

Wealth quintile 2 (=1) 0.14

(0.59)

Wealth quintile 3 (=1)  0.19

( 0.72)

Wealth quintile 4 (=1) 0.25

(0.86)

Wealth quintile 5 (=1) 0.39

(1.39)

Younger children in hh (=1)  0.09

( 0.66)

Older children in hh (=1)  0.09

( 0.68)

Single adult hh (=1)  0.01

( 0.03)

Extended family (=1)  0.17

( 1.13)

Interm. pop. area (=1) 0.24

(1.23)

Thin. pop. area (=1)  0.30*

( 1.65)

Vojvodina (=1)  0.02

( 0.08)

Šumadija and Western Serbia (=1) 0.70***

(3.02)

Southern and Eastern Serbia (=1) 0.65***

(2.75)

Constant 1.13***

(3.77)

N 1211

Pseudo r2 0.13

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Weighted data. t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A25

Effect of background characteristics on ECD index, marginal effects

(1)
Female (=1) 0.00

(0.01)
Age 48 to 50 months 0.03***

(0.01)
Hungarian (=1) 0.02

(0.02)
Bosnian (=1)  0.12*

(0.07)
Roma (=1)  0.02

(0.03)
Other ethn (=1) 0.02*

(0.01)
Mother educ. sec. (=1) 0.01

(0.02)
Mother educ. high (=1) 0.02

(0.02)
Wealth quintile 2 (=1) 0.01

(0.01)
Wealth quintile 3 (=1)  0.02

(0.02)
Wealth quintile 4 (=1) 0.02

(0.02)
Wealth quintile 5 (=1) 0.02

(0.02)
Younger children in hh (=1)  0.01

(0.01)
Older children in hh (=1)  0.01

(0.01)
Single adult hh (=1)  0.00

(0.03)
Extended family (=1)  0.01

(0.01)
Interm. pop. area (=1) 0.01

(0.01)
Thin. pop. area (=1)  0.02

(0.02)
Vojvodina (=1)  0.00

(0.02)
Šumadija and Western Serbia (=1) 0.04***

(0.01)
Southern and Eastern Serbia (=1) 0.03***

(0.01)
N 1211

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A26

Effect of background characteristics on developmental score

(1)
Female (=1) 0.03

(0.25)

Age 48 to 50 months 5 (=1) 0.96***

(8.03)

Hungarian (=1)  0.29

( 1.12)

Bosnian (=1)  0.65*

( 1.76)

Roma (=1)  0.47

( 1.42)

Other ethn (=1)  0.15

( 0.65)

Mother educ. sec. (=1) 0.09

(0.35)

Mother educ. high (=1) 0.37

(1.32)

Wealth quintile 2 (=1) 0.34*

(1.75)

Wealth quintile 3 (=1) 0.43*

(1.78)

Wealth quintile 4 (=1) 0.62***

(2.74)

Wealth quintile 5 (=1) 0.67***

(3.17)

Younger children in hh 5 (=1) 0.02

(0.13)

Older children in hh 5 (=1)  0.05

( 0.37)

Single adult hh 5 (=1) 0.16

(0.51)

Extended family (=1)  0.24**

( 2.04)

Interm. pop. area (=1) 0.35**

(2.10)

Thin. pop. area (=1)  0.16

( 1.00)

Vojvodina (=1)  0.23

( 1.19)

Šumadija and Western Serbia (=1) 0.18

(1.01)

Southern and Eastern Serbia (=1)  0.10

( 0.52)

Constant 6.64***
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(23.92)

N 1211

r2 0.18

F 7.76

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A27

Effect of background characteristics on ECD index, probit model, Roma settlements

(1)
Female (=1) 0.22

(1.41)
Age 48 to 50 months (=1) 0.61***

(4.18)
Mother educ. prim. (=1) 0.01

(0.05)
Mother educ. sec. (=1)  0.17

( 0.62)
Wealth quintile 2 (=1) 0.33

(1.55)
Wealth quintile 3 (=1) 0.34

(1.48)
Wealth quintile 4 (=1) 0.43

(1.24)
Wealth quintile 5 (=1) 0.58**

(2.22)
Younger children in hh (=1)  0.08

( 0.47)
Older children in hh (=1)  0.23

( 1.44)
Single adult hh (=1) 0.37

(1.16)
Extended family (=1) 0.08

(0.49)
Interm. pop. area (=1) 0.54***

(2.92)
Thin. pop. area (=1)  0.06

( 0.34)
Constant 0.38

(1.31)
N 657
Pseudo r2 0.10

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A28

Effect of background characteristics on ECD index, marginal effects, Roma settlements

(1)
Female (=1) 0.05

(0.04)

Age 48 to 50 months 0.14***

(0.03)

Mother educ. prim. (=1) 0.00

(0.04)

Mother educ. sec. (=1)  0.04

(0.07)

Wealth quintile 2 (=1) 0.06*

(0.04)

Wealth quintile 3 (=1) 0.07*

(0.04)

Wealth quintile 4 (=1) 0.08

(0.05)

Wealth quintile 5 (=1) 0.10***

(0.04)

Younger children in hh (=1)  0.02

(0.04)

Older children in hh (=1)  0.05

(0.03)

Single adult hh (=1) 0.07

(0.05)

Extended family (=1) 0.02

(0.04)

Interm. pop. area (=1) 0.11***

(0.04)

Thin. pop. area (=1)  0.01

(0.04)

N 657

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A29

Effect of background characteristics on developmental score, Roma settlements

(1)
Female (=1) 0.14

(0.96)

Age 48 to 50 months (=1) 0.74***

(5.03)

Mother educ. prim. (=1) 0.33*
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(1.83)

Mother educ. sec. (=1) 0.84**

(2.28)

Wealth quintile 2 (=1) 0.50**

(2.35)

Wealth quintile 3 (=1) 0.18

(0.71)

Wealth quintile 4 (=1) 0.56**

(1.99)

Wealth quintile 5 (=1) 0.96***

(3.37)

Younger children in hh (=1)  0.12

( 0.75)

Older children in hh (=1)  0.15

( 1.05)

Single adult hh (=1) 0.34

(1.44)

Extended family (=1)  0.12

( 0.72)

Interm. pop. area (=1) 0.21

(1.26)

Thin. pop. area (=1) 0.04

(0.21)

Constant 5.48***

(14.66)

N 657

r2 0.13

F 4.79

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A30

Effect of quality of home environment on ECD index, probit model

Attendance ECE prog. (=1) 0.51***

(2.93)

# of activ. with father 0.04

(1.02)

# of activ. with mother 0.09**

(2.07)

# of children’s books 0.07***

(2.60)

Any violent disciplining (=1)  0.25*

( 1.66)

Stunted (=1)  0.24
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( 0.79)
Female (=1) 0.09

(0.68)
Age 48 to 50 months (=1) 0.34**

(2.48)
Hungarian (=1) 0.19

(0.45)
Bosnian (=1)  0.63**

( 2.01)
Roma (=1) 0.06

(0.18)
Other ethn (=1) 0.56

(1.48)
Mother educ. sec. (=1)  0.09

( 0.42)
Mother educ. high (=1)  0.08

( 0.30)
Wealth quintile 2 (=1)  0.10

( 0.38)
Wealth quintile 3 (=1)  0.47

( 1.57)
Wealth quintile 4 (=1)  0.12

( 0.38)
Wealth quintile 5 (=1)  0.17

( 0.53)
Younger children in hh (=1) 0.03

(0.19)
Older children in hh (=1)  0.00

( 0.03)
Single adult hh (=1) 0.01

(0.02)
Extended family (=1)  0.11

( 0.61)
Interm. pop. area (=1) 0.20

(1.01)
Thin. pop. area (=1)  0.33*

( 1.78)
Vojvodina (=1) 0.04

(0.19)
Šumadija and Western Serbia (=1) 0.80***

(3.09)
Southern and Eastern Serbia (=1) 0.86***

(3.40)
Constant 0.36

(0.80)
N 1189
Pseudo r2 0.19

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01



Th
e 

A
na

ly
sis

 o
f M

IC
S 

d
a

ta

81

Table A31

Effect of quality of home environment on ECD index, marginal effects

Attendance ECE prog. (=1) 0.03***

(0.01)

# of activ. with father 0.00

(0.00)

# of activ. with mother 0.01**

(0.00)

# of children’s books 0.00***

(0.00)

Any violent disciplining (=1)  0.02

(0.01)

Stunted (=1)  0.02

(0.03)

Female (=1) 0.01

(0.01)

Age 48 to 50 months (=1) 0.02**

(0.01)

Hungarian (=1) 0.01

(0.02)

Bosnian (=1)  0.07

(0.05)

Roma (=1) 0.00

(0.02)

Other ethn (=1) 0.02**

(0.01)

Mother educ. sec. (=1)  0.01

(0.01)

Mother educ. high (=1)  0.00

(0.02)

Wealth quintile 2 (=1)  0.01

(0.02)

Wealth quintile 3 (=1)  0.04

(0.03)

Wealth quintile 4 (=1)  0.01

(0.02)

Wealth quintile 5 (=1)  0.01

(0.02)

Younger children in hh (=1) 0.00

(0.01)

Older children in hh (=1)  0.00

(0.01)

Single adult hh (=1) 0.00

(0.03)

Extended family (=1)  0.01

(0.01)
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Interm. pop. area (=1) 0.01

(0.01)

Thin. pop. area (=1)  0.02

(0.01)

Vojvodina (=1) 0.00

(0.01)

Šumadija and Western Serbia (=1) 0.03***

(0.01)

Southern and Eastern Serbia (=1) 0.03***

(0.01)

N 1189

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A32

Effect of quality of home environment on developmental score

Attendance ECE prog. (=1) 0.31**

(2.21)

# of activ. with father 0.08***

(2.68)

# of activ. with mother 0.12**

(2.46)

# of children’s books 0.09***

(3.94)

Any violent disciplining (=1)  0.31***

( 2.68)

Stunted (=1)  0.27

( 0.79)

Female (=1) 0.01

(0.11)

Age 48 to 50 months 0.88***

(8.36)

Hungarian (=1)  0.18

( 0.69)

Bosnian (=1)  0.35

( 1.00)

Roma (=1)  0.10

( 0.31)

Other ethn (=1) 0.03

(0.12)

Mother educ. sec. (=1)  0.12

( 0.53)

Mother educ. high (=1) 0.00

(0.00)
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Wealth quintile 2 (=1) 0.03

(0.17)

Wealth quintile 3 (=1) 0.07

(0.28)

Wealth quintile 4 (=1) 0.12

(0.52)

Wealth quintile 5 (=1) 0.14

(0.66)

Younger children in hh (=1) 0.16

(1.25)

Older children in hh (=1) 0.06

(0.55)

Single adult hh (=1) 0.36

(1.08)

Extended family (=1)  0.13

( 1.12)

Interm. pop. area (=1) 0.28*

(1.70)

Thin. pop. area (=1)  0.20

( 1.31)

Vojvodina (=1)  0.18

( 0.98)

Šumadija and Western Serbia (=1) 0.25

(1.55)

Southern and Eastern Serbia (=1) 0.09

(0.49)

Constant 5.53***

(14.63)

N 1189

r2 0.24

F 9.09

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Table A33

Effect of quality of home environment on ECD index, probit model, Roma settlements

Attendance ECE prog. (=1)  0.04

( 0.13)

# of activ. with father 0.01

(0.20)

# of activ. with mother 0.04

(0.81)

# of children’s books 0.01

(0.42)

Any violent disciplining (=1)  0.20
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( 1.42)

Stunted (=1) 0.15

(0.84)

Female (=1) 0.24*

(1.65)

Age 48 to 50 months (=1) 0.62***

(4.05)

Mother educ. prim. (=1) 0.07

(0.38)

Mother educ. sec. (=1)  0.14

( 0.48)

Wealth quintile 2 (=1) 0.18

(0.91)

Wealth quintile 3 (=1) 0.24

(1.00)

Wealth quintile 4 (=1) 0.28

(0.78)

Wealth quintile 5 (=1) 0.45*

(1.67)

Younger children in hh (=1)  0.15

( 0.87)

Older children in hh (=1)  0.20

( 1.28)

Single adult hh (=1) 0.33

(0.95)

Extended family (=1) 0.18

(1.14)

Interm. pop. area (=1) 0.49***

(2.64)

Thin. pop. area (=1)  0.00

( 0.01)

Constant 0.34

(1.02)

N 625

Pseudo R2 0.10

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area), area (base category: Belgrade).

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A34

Effect of quality of home environment on on ECD index, 
marginal effects, Roma settlements

Attendance ECE prog. (=1)  0.01
(0.07)

# of activ. with father 0.00
(0.01)

# of activ. with mother 0.01
(0.01)

# of children’s books 0.00
(0.01)

Any violent disciplining (=1)  0.04
(0.03)

Stunted (=1) 0.03
(0.04)

Female (=1) 0.05
(0.03)

Age 48 to 50 months (=1) 0.14***
(0.04)

Mother educ. prim. (=1) 0.02
(0.04)

Mother educ. sec. (=1)  0.03
(0.07)

Wealth quintile 2 (=1) 0.04
(0.04)

Wealth quintile 3 (=1) 0.05
(0.05)

Wealth quintile 4 (=1) 0.06
(0.06)

Wealth quintile 5 (=1) 0.08**
(0.04)

Younger children in hh (=1)  0.03
(0.04)

Older children in hh (=1)  0.04
(0.03)

Single adult hh (=1) 0.06
(0.05)

Extended family (=1) 0.04
(0.04)

Interm. pop. area (=1) 0.10***
(0.04)

Thin. pop. area (=1)  0.00
(0.04)

N 625

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A35

Effect of quality of home environment on developmental score, Roma settlements

Attendance ECE prog. (=1) 0.25
(0.84)

# of activ. with father 0.05
(1.14)

# of activ. with mother 0.08*
(1.70)

# of children’s books 0.06**
(2.26)

Any violent disciplining (=1)  0.31**
( 2.01)

Stunted (=1) 0.12
(0.60)

Female (=1) 0.08
(0.59)

Age 48 to 50 months (=1) 0.72***
(4.66)

Mother educ. prim. (=1) 0.25
(1.33)

Mother educ. sec. (=1) 0.52
(1.45)

Wealth quintile 2 (=1) 0.41*
(1.89)

Wealth quintile 3 (=1) 0.10
(0.38)

Wealth quintile 4 (=1) 0.47
(1.55)

Wealth quintile 5 (=1) 0.79***
(2.76)

Younger children in hh (=1)  0.06
( 0.33)

Older children in hh (=1)  0.11
( 0.74)

Single adult hh (=1) 0.51*
(1.85)

Extended family (=1)  0.03
( 0.15)

Interm. pop. area (=1) 0.14
(0.83)

Thin. pop. area (=1) 0.02
(0.09)

Constant 5.28***
(12.00)

N 625
r2 0.16
F 4.20

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), household type 
(base category: two adult household), urbanization level (base category: densely populated area).

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A36

Effect of background characteristics on attendance of kindergarten, 
2010 and 2014, probit model

(1) (2) (3) (4) (5) (6)
Demand Attendance Attendance Demand Attendance Attendance

Female (=1) 0.16 0.09 0.16 0.10  0.03 0.13

(1.30) (0.82) (1.13) (0.88) ( 0.31) (1.02)

Mother educ. sec. (=1) 0.11 0.42** 0.41* 0.04 0.40* 0.39*

(0.62) (2.38) (1.75) (0.25) (1.91) (1.89)

Mother educ. high (=1) 0.33 0.74*** 0.83*** 0.49** 0.86*** 0.98***

(1.28) (3.49) (2.74) (2.39) (3.66) (4.08)

Wealth quintile 2 (=1) 0.26 0.14 0.22 0.36** 0.72*** 0.90***

(1.50) (0.75) (0.92) (2.11) (3.77) (4.30)

Wealth quintile 3 (=1) 0.67*** 0.32* 0.60** 0.58*** 0.96*** 1.23***

(3.56) (1.67) (2.54) (3.19) (5.07) (5.97)

Wealth quintile 4 (=1) 0.71*** 0.71*** 0.90*** 0.85*** 1.04*** 1.54***

(3.45) (3.64) (3.73) (4.07) (5.07) (6.45)

Wealth quintile 5 (=1) 1.39*** 1.01*** 1.63*** 1.11*** 1.73*** 1.95***

(5.29) (4.91) (5.89) (5.45) (8.60) (8.28)

Younger children in hh (=1) 0.05 0.09 0.01  0.14  0.15  0.17

(0.37) (0.76) (0.08) ( 1.27) ( 1.30) ( 1.25)

Older children in hh (=1) 0.16  0.32***  0.12  0.13  0.28**  0.25*

(1.19) ( 2.74) ( 0.73) ( 1.13) ( 2.32) ( 1.91)

Single adult hh (=1)  0.03 0.03  0.08  0.25 0.67** 0.18

( 0.07) (0.10) ( 0.21) ( 0.73) (2.03) (0.47)

Extended family (=1)  0.40***  0.54***  0.64***  0.06  0.29***  0.23*

( 3.04) ( 4.83) ( 3.97) ( 0.50) ( 2.65) ( 1.77)

Vojvodina (=1) 0.29 0.18 0.26  0.03  0.13  0.04

(1.48) (1.15) (1.30) ( 0.14) ( 0.80) ( 0.21)

Central Serbia 0.12  0.33**  0.16  0.10  0.42***  0.23

(0.67) ( 2.19) ( 0.84) ( 0.60) ( 2.79) ( 1.24)

Constant  0.01  0.61**  0.41 0.35  1.02***  0.85***

( 0.05) ( 2.32) ( 1.25) (1.38) ( 4.05) ( 3.04)

N 1407 1407 933 1211 1211 831

Pseudo r2 0.13 0.21 0.27 0.14 0.26 0.32

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), 
household type (base category: two adult household), area (base category: Belgrade).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01
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Table A37

Effect of background characteristics on attendance of kindergarten, 
2010 and 2014, marginal effects

(1) (2) (3) (4) (5) (6)
Demand Attendance Attendance Demand Attendance Attendance

Female (=1) 0.04 0.03 0.06 0.02  0.01 0.03
(0.03) (0.04) (0.05) (0.02) (0.04) (0.03)

Mother educ. sec. (=1) 0.03 0.16** 0.14* 0.01 0.16* 0.10*
(0.05) (0.07) (0.08) (0.04) (0.08) (0.06)

Mother educ. high (=1) 0.08 0.29*** 0.24*** 0.10** 0.33*** 0.25***
(0.06) (0.08) (0.08) (0.04) (0.08) (0.06)

Wealth quintile 2 (=1) 0.07 0.06 0.07 0.07** 0.27*** 0.18***
(0.04) (0.08) (0.07) (0.03) (0.07) (0.03)

Wealth quintile 3 (=1) 0.15*** 0.13* 0.17*** 0.10*** 0.35*** 0.22***
(0.03) (0.08) (0.06) (0.03) (0.06) (0.03)

Wealth quintile 4 (=1) 0.16*** 0.28*** 0.25*** 0.14*** 0.39*** 0.28***
(0.04) (0.07) (0.05) (0.03) (0.06) (0.03)

Wealth quintile 5 (=1) 0.26*** 0.38*** 0.40*** 0.19*** 0.59*** 0.44***
(0.03) (0.07) (0.05) (0.03) (0.05) (0.05)

Younger children in hh (=1) 0.01 0.04 0.00  0.03  0.06  0.05
(0.04) (0.05) (0.05) (0.03) (0.04) (0.04)

Older children in hh (=1) 0.04  0.12***  0.04  0.03  0.11**  0.07*
(0.04) (0.05) (0.05) (0.03) (0.05) (0.04)

Single adult hh (=1)  0.01 0.01  0.03  0.06 0.25** 0.05
(0.10) (0.11) (0.13) (0.09) (0.11) (0.09)

Extended family (=1)  0.11***  0.21***  0.21***  0.01  0.12***  0.06*
(0.04) (0.04) (0.05) (0.03) (0.04) (0.04)

Vojvodina (=1) 0.07 0.07 0.09  0.01  0.05  0.01
(0.05) (0.06) (0.06) (0.04) (0.07) (0.06)

Central Serbia 0.03  0.13**  0.05  0.02  0.17***  0.06
(0.05) (0.06) (0.06) (0.04) (0.06) (0.05)

N 1407 1407 933 1211 1211 831

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), 
household type (base category: two adult household), area (base category: Belgrade).

Weighted data. Marginal effects; Standard errors in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table A38

Effect of background characteristics on attendance of kindergarten, 2010 and 2014, 
Roma settlements, probit model

(1) (2) (3) (4)
2010 2014

Attendance Attendance Attendance Attendance
Female (=1)  0.02  0.01 0.17 0.17

( 0.14) ( 0.07) (0.73) (0.67)
Mother educ. prim. (=1)  0.01 0.08  0.53*  0.48

( 0.06) (0.30) ( 1.74) ( 1.45)
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Mother educ. sec. (=1) 0.78*** 0.99*** 0.96*** 1.08***
(2.60) (2.80) (2.95) (2.76)

Poorest 60 percent (=1)  0.15  0.25  0.00  0.07
( 0.83) ( 1.10) ( 0.02) ( 0.31)

Younger children in hh (=1)  0.19  0.18  0.14  0.21
( 1.12) ( 0.93) ( 0.53) ( 0.79)

Older children in hh (=1) 0.10 0.25  0.13  0.04
(0.59) (1.28) ( 0.62) ( 0.17)

Single adult hh (=1) 0.00 0.00  0.52  0.58
(.) (.) ( 0.97) ( 1.03)

Extended family (=1)  0.19  0.29  0.49**  0.56**
( 1.13) ( 1.50) ( 2.24) ( 2.18)

Constant  1.25***  0.89**  1.12***  0.81*
( 4.03) ( 2.36) ( 2.78) ( 1.69)

N 659 344 657 356
Pseudo r2 0.06 0.07 0.16 0.17

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), 
household type (base category: two adult household), area (base category: Belgrade).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01

Table 39

Effect of background characteristics on attendance of kindergarten, 2010 and 2014, 
Roma settlement, marginal effects

(1) (2) (3) (4)
2010 2014

Attendance Attendance Attendance Attendance
Female (=1)  0.00  0.00 0.01 0.02

(0.02) (0.05) (0.02) (0.03)
Mother educ. prim. (=1)  0.00 0.02  0.05  0.07

(0.03) (0.06) (0.04) (0.06)
Mother educ. sec. (=1) 0.17* 0.32** 0.15* 0.26*

(0.09) (0.13) (0.08) (0.13)
Poorest 60 percent (=1)  0.02  0.06  0.00  0.01

(0.03) (0.06) (0.01) (0.03)
Younger children in hh (=1)  0.03  0.04  0.01  0.03

(0.03) (0.05) (0.02) (0.04)
Older children in hh (=1) 0.01 0.06  0.01  0.01

(0.02) (0.05) (0.02) (0.03)
Single adult hh (=1)  0.03  0.05

(0.02) (0.03)
Extended family (=1)  0.03  0.07  0.04*  0.08*

(0.02) (0.05) (0.02) (0.04)
N 659 344 657 356

Sex (base category: male), mother’s education (base category: no education), wealth (poorest quintile), household type 
(base category: two adult household).

Weighted data. Marginal effects; Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A40

Effect of background characteristics on early childhood development indicators, 
2010 and 2014, Roma settlements

(1) (2) (3) (4) (5) (6)
2010 2014

Literacy-
numeracy

Social-
emotional

Develop. 
score

Literacy-
numeracy

Social-
emotional

Develop. 
score

Female (=1) 0.04 0.09 0.10 0.11  0.04 0.15

(0.40) (1.14) (0.68) (1.52) ( 0.43) (0.99)

Age 48 to 50 months (=1) 0.10 0.10 0.29* 0.31*** 0.20** 0.74***

(1.11) (1.07) (1.87) (4.32) (2.44) (5.03)

Mother educ. prim. (=1)  0.09  0.12  0.14 0.03 0.15 0.34*

( 0.65) ( 1.24) ( 0.67) (0.32) (1.37) (1.84)

Mother educ. sec. (=1) 0.35 0.02 0.55* 0.69***  0.00 0.86**

(1.50) (0.15) (1.79) (4.13) ( 0.01) (2.40)

Wealth quintile 2 (=1) 0.29** 0.19* 0.66*** 0.11 0.17 0.51**

(2.24) (1.79) (3.13) (1.14) (1.41) (2.36)

Wealth quintile 3 (=1) 0.27**  0.10 0.26 0.18*  0.02 0.16

(2.31) ( 0.58) (0.95) (1.68) ( 0.12) (0.67)

Wealth quintile 4 (=1) 0.39** 0.28** 0.99*** 0.21* 0.29* 0.58**

(2.26) (2.23) (4.37) (1.73) (1.92) (2.15)

Wealth quintile 5 (=1) 0.42*** 0.15 0.87*** 0.69*** 0.11 0.97***

(3.11) (1.30) (3.90) (5.43) (0.76) (3.61)

Younger children in hh (=1)  0.06  0.22**  0.32**  0.12 0.02  0.13

( 0.70) ( 2.47) ( 2.24) ( 1.51) (0.23) ( 0.80)

Older children in hh (=1)  0.22*  0.10  0.41**  0.05  0.09  0.17

( 1.89) ( 1.12) ( 2.36) ( 0.61) ( 1.02) ( 1.15)

Single adult hh (=1) 0.12  0.42**  0.65**  0.06 0.21 0.36

(0.54) ( 2.11) ( 2.35) ( 0.37) (1.12) (1.49)

Extended family (=1) 0.00  0.16*  0.27* 0.03 0.04  0.13

(0.03) ( 1.87) ( 1.71) (0.43) (0.47) ( 0.78)

Constant 0.43** 2.57*** 6.35*** 0.25* 2.05*** 5.57***

(2.18) (15.40) (20.54) (1.80) (12.24) (17.62)

N 685 685 685 657 657 657

r2 0.09 0.07 0.14 0.19 0.04 0.13

F 3.69 1.82 6.02 11.33 1.75 5.51

Sex (base category: male), mother’s education (base category: no education), household type (base category: two adult household).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01
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Table A41

Effect of background characteristics on early childhood development indicators, 
2010 and 2014, Roma settlements

(1) (2)
2010 2014

ECD index ECD index
Female (=1) 0.26* 0.22

(1.79) (1.28)

Age 48 to 50 months 0.19 0.61***

(1.24) (4.19)

Mother educ. prim. (=1)  0.21 0.00

( 1.16) (0.02)

Mother educ. sec. (=1)  0.02  0.12

( 0.07) ( 0.44)

Wealth quintile 2 (=1) 0.43** 0.38*

(2.28) (1.72)

Wealth quintile 3 (=1) 0.04 0.34

(0.15) (1.43)

Wealth quintile 4 (=1) 0.92*** 0.50

(3.42) (1.38)

Wealth quintile 5 (=1) 0.51** 0.66**

(2.09) (2.49)

Younger children in hh (=1)  0.47***  0.09

( 2.92) ( 0.51)

Older children in hh (=1)  0.48**  0.23

( 2.54) ( 1.37)

Single adult hh (=1)  0.12 0.43

( 0.39) (1.32)

Extended family (=1)  0.21 0.05

( 1.30) (0.27)

Constant 1.59*** 0.51*

(4.59) (1.88)

N 685 657

Pseudo r2 0.10 0.07

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), 
household type (base category: two adult household).

Weighted data. t statistics in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01
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Table A42

Effect of background characteristics on early childhood development indicators, 
2010 and 2014, Roma settlements

(1) (2)
2010 2014

ECD index ECD index
Female (=1) 0.04* 0.05

(0.02) (0.04)

Age 48 to 50 months (=1) 0.03 0.14***

(0.03) (0.04)

Mother educ. prim. (=1)  0.03 0.00

(0.03) (0.04)

Mother educ. sec. (=1)  0.00  0.03

(0.05) (0.07)

Wealth quintile 2 (=1) 0.06** 0.08*

(0.02) (0.04)

Wealth quintile 3 (=1) 0.01 0.07

(0.04) (0.04)

Wealth quintile 4 (=1) 0.10*** 0.10*

(0.02) (0.06)

Wealth quintile 5 (=1) 0.07*** 0.12***

(0.03) (0.04)

Younger children in hh (=1)  0.08***  0.02

(0.03) (0.04)

Older children in hh (=1)  0.07***  0.05

(0.02) (0.04)

Single adult hh (=1)  0.02 0.08*

(0.06) (0.05)

Extended family (=1)  0.03 0.01

(0.03) (0.04)

N 685 657

Sex (base category: male), mother’s education (base category: only primary education), wealth (poorest quintile), 
household type (base category: two adult household).

Weighted data. Marginal effects; Standard errors in parentheses

p < 0.10, ** p < 0.05, *** p < 0.01


