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ABSTRACT

THE ECONOMIC GROWTH EFFECTS OF ALTERNATIVE EARLY HUMAN
CAPITAL INVESTMENT POLICIES IN THE TURKISH ECONOMY

SAGIR, Serap
Ph.D., The Department of Economics
Supervisor: Prof. Dr. Diirdane Sirin SARACOGLU
Co-supervisor: Dr. Cagagan DEGER

June 2024, 130 pages

The topic of early childhood development (ECD) and investment in ECD has come to
the forefront recently, especially in the case of developing countries, and it is among
the 2030 Sustainable Development Goals of the United Nations. Until recently, human
capital has been associated with years of schooling. However, the latest studies show
that brain development is fastest in the ECD period, which starts in the prenatal period
and ends before formal schooling. Experience during this period and even maternal
health before pregnancy have persistent effects on human capital of an individual.
Investing in human capital during the ECD period is more effective than investing later
in life. In this thesis, we develop a 9-period overlapping generations model examining
the impact of parental human capital investment on economic growth, in a general
equilibrium framework. Using a multiperiod human capital formation technology with
parental human capital and physical input, we investigate the effects of alternative
policies targeting the ECD period to reach the highest economic growth rate. We
calibrate our model to 2019 Turkish data and find that mandatory and matching
funds policy, which directly contribute to human capital, are more effective than
income-increasing lump-sum subsidy policy. In the child tax credit policy, the

decreasing amount of credit after a certain income level leads to lower economic



growth than in the lump sum subsidy policy, in which the subsidy is given equally to
all income levels. Also, ECD subsidies raise the investment made for the child in the

schooling period.

Keywords: early childhood development, human capital accumulation, overlapping

generations modeling, general equilibrium, economic growth



0z

TURKIYE EKONOMISINDE ALTERNATIF ERKEN BESERI SERMAYE
YATIRIM POLITIKALARININ EKONOMIK BUYUME UZERINDEKI
ETKILERI

SAGIR, Serap
Doktora, iktisat Boliimii
Tez Yoneticisi: Prof. Dr. Diirdane Sirin SARACOGLU
Ortak Tez Yoneticisi: Dr. Cagacan DEGER

Haziran 2024, 130 sayfa

Erken ¢ocukluk gelisimi (ECG) ve ECG yatirim1 konusu, 6zellikle gelismekte olan
tilkeler s6z konusu oldugunda son zamanlarda 6n plana ¢ikmaktadir ve Birlesmis
Milletlerin 2030 Siirdiiriilebilir Kalkinma Hedefleri arasinda yer almaktadir. Yakin
zamana kadar beseri sermaye okullasma yili ile iliskilendirilmistir. Ancak son
caligmalar beyin gelisiminin en hizli oldugu dénemin do§um Oncesi donemden
baslayarak ve oOrgiin egitimden once sona eren ECG doneminde gergeklestigini
gostermektedir. Bu donemdeki deneyimlerin ve hatta hamilelik 6ncesi anne sagliginin
bireyin beseri sermayesi lizerinde kalici etkileri vardir. ECG déneminde bireyin beseri
sermayesine yatirim yapmak, yasamin ilerleyen donemlerinde yatirim yapmaktan
daha etkilidir. Bu tezde, ebeveynlerin beseri sermaye yatiriminin ekonomik biiyiime
tizerindeki etkisini genel denge ¢ercevesinde inceleyen, 9 donemli bir Ortiisen nesiller
modeli gelistirilmesi amaclanmaktadir. Bu baglamda ebeveyn beseri sermayesi ve
fiziksel girdi igeren ¢ok donemli bir beseri sermaye olusum teknolojisi kullanarak, en
ylksek ekonomik biiylime oranina ulasmak i¢cin ECG donemini hedefleyen alternatif
politikalarin etkilerini aragtirmaktayiz. 2019 Tirkiye verilerine gore kalibre ettigimiz
modelimizde beseri sermayeye dogrudan katki saglayan zorunlu eslestirme fonlari

politikasinin, gelir artirict gotiirii (lump-sum) siibvansiyon politikasindan daha etkili

Vi



oldugunu bulmaktay1z. Cocuk vergi kredisi politikasinda belirli bir gelir seviyesinden
sonra azalan kredi miktari, siilbvansiyonun tiim gelir seviyelerine esit olarak verildigi
gOtiirt siibvansiyon politikasina gore daha diisiik ekonomik biiyiimeye yol agmaktadir.
Ayrica, ECG doneminde ebeveynlere verilen siibvansiyonlarin ¢ocuga orgiin okul

doneminde yapilan yatirimi arttirdigi da goriilmektedir.

Anahtar Kelimeler: erken gocukluk gelisimi, beseri sermaye birikimi, ortiisen

nesiller modeli, genel denge, ekonomik biiylime
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CHAPTER 1

INTRODUCTION

The four major determinants of economic growth are physical capital, human capital,
natural resources, and technology. Among them, human capital is a crucial driver of
long-term economic growth and sustainable development. One of the pioneers of the
studies on human capital theory, Theodore Schultz, argued that many paradoxes about
economic growth can be resolved by taking human capital investment into account
(Schultz, 1961). Human capital broadly covers the technical and social skills acquired
through a person's education level and experience, physical and mental well-being,
work ethic and motivation, creativity, openness to innovation, communication skills,
and many characteristics that affect the person's life success. Models that study the
impact of human capital on economic growth suggest that individuals with better skills
and health tend to be more productive (Lucas, 1988; Romer, 1990). This increased
productivity is reflected in higher personal income and economic growth levels. Given
the initial per capita gross domestic product, the growth rate is highly positively

correlated with the initial human capital level (Barro, 1991).

A workforce with high human capital is more likely to promote innovation (Dakhli
and De Clercg, 2004) and lower the cost and uncertainty associated with adapting to
new technologies, which in turn increases the likelihood of early adaptation (Wozniak,
1987). Therefore, economic growth models have incorporated human capital
accumulation for over half a century (see Nelson and Phelps, 1966; Mincer, 1984;
Lucas, 1988). To increase a country's real economic growth rate in the long term,
prioritizing investments in education and health to support human capital
accumulation in that country is one of the important conclusions of the
macroeconomic literature (see Barro, 1991; Mankiw et al., 1992; Barro and Lee, 1993;
Benhabib and Spiegel, 1994).



Education and health outcomes are commonly used to analyze the effect of human
capital on economic growth because they have quantifiable determinants. In the
evaluation of the impact of health on economic growth, metrics such as adult survival
rate, height, and mortality rate are utilized (Bhargava et al., 2001; Lorentzen et al.,
2008; Weil, 2007). In education, the impact of schooling (Bils and Klenow, 2000;
Hanushek and Kimko, 2000), school quality (Hanushek, 2013), and school expenses
(Jackson et al., 2015; Dissou et al., 2016) are typically used to measure educational
outcomes and their effects on economic growth. These studies show that most health
and education indicators have a positive impact on economic growth; however,
research in neuroscience, psychology, and economics over the past two decades
suggests that human capital accumulation begins long before formal schooling.
Research suggest that the accumulation of human capital is much faster, beginning
from the prenatal period until the formal schooling period (see Heckman, 2000;
Campbell et al., 2001; Thompson and Nelson, 2001; Rolnick and Grunewald, 2003;
Heckman, 2011; Garcia et al., 2017). This period is defined as the early childhood
development (ECD) period and refers to the child's cognitive, physical, language,
temperament, socio-emotional, and motor development process from conception to
preschool age. Investing in early childhood programs is a far more secure tool for
economic development than other high-risk economic development programs
(Rolnick and Grunewald, 2007). Furthermore, there is no equity-efficiency trade-off
in investing in the early years of childhood, but there is such a trade-off in the later
years (Cunha et al., 2006).

The United Nations recognized the importance of ECD and included a related target
in the 2030 Sustainable Development Goals (SDG). The target is that by 2030, every
boy and girl will have access to quality early childhood development, care, and pre-
primary education to ensure they are prepared for primary education. The inclusion
of ECD in SDGs emphasizes the need to establish policies that promote high-quality
ECD services at national and international levels. To this end, Tiirkiye has put forward

goals, targets, and strategies for ECD in top policy documents.

Although studies have revealed the importance of ECD in terms of human capital

accumulation and the high return on investment in this period, thereis a lack



of research on the long-term economic effects of alternative policies that encourage
investments in this period. To address this gap, we conducted a study that
compares the current lump-sum policy implemented in Tirkiye with alternative
government policies aimed at promoting ECD investments by parents. As a result of
our study, we present policy recommendations based on the balance between private
and public ECD investment that will lead Tiirkiye to a higher growth path in the long

term.

We build a 9-period overlapping generations model in which parents invest in their
children’s human capital. Our aim is to examine the impact of selected ECD policies
on child investment and main economic indicators. We calibrated the steady state of
the benchmark model to the 2019 Turkish economy by constructing a social
accounting matrix (SAM) that represents the structure of the model. We use data from
TURKSTAT National Accounts, Household Budget Survey, and Budget Finance
Statistics for the same year in the construction of the SAM.

We investigate the effects of four policies that promote ECD investments. The first
policy in this group is the lump-sum subsidy policy, which directly increases
household income. In this policy, the decision to invest in the child is left to the parents
mirroring the education and health subsidies provided to families in Tiirkiye. The
second policy is the matching fund policy, in which the government directly supports
the human capital production of the child provided that the parent contributes the same
amount to the child’s investment. Two scenarios are analyzed under this policy. In the
first scenario, the government subsidy is equal to the subsidy in the lump sum policy
while in the second scenario, the subsidy is half of that in the first scenario, with the
total investment in the child by both the government and the household equal to that
in the lump sum policy. Another policy is the universal child benefit policy, in which
the level of financial assistance paid by the government is equal to that in the lump
sum subsidy model and directly contributes to the child’s human capital. In this policy,
only the government is responsible for the investment in the ECD period for the child.
The last policy is the child tax credit policy which is a policy that provides financial
assistance to households, similar to the lump-sum subsidy policy. However, unlike

lump-sum subsidy, when per capita wage income levels in the economy exceed a



certain threshold, the tax credit is reduced by half. We aim to determine the extent to
which investments in ECD support economic growth when the government and
households contribute at different levels, rates, and in different forms (such as

increasing income or contributing to human capital).

We find that the least effective policy among these policies, in terms of increasing
physical capital, human capital, output, and other economic indicators is the child tax
credit policy, followed by the lump-sum subsidy policy. The next effective policy is
the second scenario of the matching fund policy, where the total investment in the
child is equal to the lump-sum subsidy, followed by the universal child benefit policy.
The most effective policy is the first scenario of the matching fund policy, in which
the state invests the same amount as inthe lump sum policy, provided that the
household contributes the same amount. When we examine the child investments
made by households, we find that the increase in ECD investment in all policies cause
an increase in the investment made during the formal schooling period. Higher
investment in formal schooling periods leads to a higher accumulation of human

capital and a higher economic growth path in all policies.

The rest of the thesis is organized as follows: In Section 2, we present the literature
focusing on the importance of investment in ECD. In Section 3, we present the current
state of ECD in Tiirkiye and the top policy documents focusing on ECD. In Section 4,
we present a brief review of the literature on human capital investment models, the
data and the model. In section 5, we present the calibration strategy and the social
accounting matrix. In section 6, we introduce the implemented policies and discuss
results of policy simulations. Section 7 concludes the study with policy

recommendations along with limitations of the study and future work.



CHAPTER 2

IMPORTANCE OF EARLY CHILDHOOD DEVELOPMENT

Starting from the prenatal period, children experience significant developmental
improvements in sensory formation, language acquisition, and cognitive functioning
skills (Thompson and Nelson, 2001). Experiences during the early years have long-
lasting effects on many health, education, and economic outcomes, such as infant
mortality, schooling, academic achievement, earnings, behavioral and emotional
syndromes, involvement in crime, occupation and receiving welfare. Almond and
Currie (2009) provide a comprehensive review of studies on the effects of early
environments on adult outcomes. Research also indicates that maternal malnutrition,
smoking, and alcohol use, as well as high body mass index before pregnancy, can
negatively affect fetal development (World Health Organization, 2013). In this section,
we will present the following key factors that affect child outcomes: genes,
socioeconomic status of family and the environment, early intervention and rationale
of government intervention. After analyzing these effects, we explain why the
government should intervene to support child development in the early years.

2.1. Genes

Itis commonly believed that the differences in development among children are
influenced by their genetic makeup; however, research shows that genetic alone is not
the sole factor that affects an individual's development. Phillips and Shonkoff (2000)
states that the long-standing debate about the distinct effects of nature and nurture on
child development is oversimplified and scientifically obsolete. It is recognized that
genetic and environmental factors work together in complex ways throughout
development, and nature and nurture contribute to human potential, development, risk,

and dysfunction. Phillips and Shonkoff also note that traits that are determined by



genetics, as well as those that are influenced by experience, can be improved through
intervention, and it is essential to investigate how the environment affects gene
expression and how genetics, combined with previous experiences, affect ongoing
interactions with the environment during early childhood and beyond. According to
Gibney and Nolan (2010), epigenetic information, which are modifications that can
change gene activity without changing genetic information, is vulnerable to

environmental factors during cell division, perinatal period, and puberty periods.

Changes in gene expression patterns in these periods can have long-term effects on the
individual's phenotype (observable traits). Similarly Murgatroyd and Spengler (2011)
reviews studies examining the effect of stress on brain development and notes that
different regions of the developing brain go through critical periods during different
perinatal periods, which are crucial for the development of specific brain functions.
For this reason, the study states that the effects of stressors at different times may have
more pronounced and long-lasting effects on the developing brain regions during that
period. For example, late prenatal and early postnatal life is a critical period for the
development of the brain region responsible for learning and memory formation, and
it may be explained that environmental exposures during this period strongly affect
these structures through epigenetic changes.

2.2. Socioeconomic Status of Family and the Environment

The ECD literature suggests that children from low socioeconomic backgrounds are
at a higher risk of not developing the necessary skills for academic success compared

to their higher socioeconomic counterparts (Burger, 2010).

There is a large body of literature attempting to assess the impact of family’s
socioeconomic status (SES), which is mostly measured by family income, parental
education, and occupational status, and the home environment on a child’s motor,
cognitive, linguistic, emotional, and social development. These effects can be
observed even before birth and continue into adulthood. Studies propose various
factors to explain the link between SES and child well-being, with most of
them relating to differences in access to material and social resources or reactions to

stressful conditions by both the children and their parents. Children's well-being is
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affected by SES at multiple levels, including both the family and the
neighborhood. The effects of SES are moderated by characteristics of the child and

their family, as well as external support systems (Bradley and Corwyn, 2002).

Recent research consistently reports that children experiencing persistent poverty are
more likely to have lower 1Q, academic achievement, and socioemotional functioning
compared to children experiencing temporary poverty or those who have never
experienced poverty (McLoyd, 1998). According to this study, there are several factors
that contribute to lower outcomes for children. These include reduced access to
resources that can help mitigate adverse effects, higher rates of perinatal
complications, increased exposure to lead, less cognitive stimulation at home, lower
teacher expectations, and poorer academic readiness skills. Children living in poverty
also tend to have harsh and inconsistent parenting and are exposed to more acute and
chronic stressors, which further contribute to their socioemotional issues (McLoyd,
1998).

The effects of SES on the neural architecture and functions of very young children,
reflected shortly after birth, increase in early childhood, possibly as a result
of postnatal experiences. Studies show that certain neural functions and structures,
such as executive function and language, may be more sensitive to SES than others in
the early years of life (Olson et al., 2021).

Duncan et al. (1994) finds that a family's income and poverty status, measured by
income-to-needs ratio, strongly influence children's cognitive development and
behavior even after controlling for other factors, such as family structure and the
mother's education level. Research also finds that low-income neighborhoods have
higher rates of externalizing behavior problems, while affluent neighborhoods have
higher rates of age-5 1Q scores. Lima et al. (2004) states that environmental
factors have a greater impact on child development than biological factors and

recommends interventions that increase social capital and reduce poverty.

When studying the impact of the environment on a child, it is important to note that
the family, especially the mother, who is often the primary caregiver, is the child's

closest and most influential environment. As a result, the effects of a mother's



education, which is also a crucial determinant of socioeconomic status, have been
extensively examined in relation to the child's outcomes. Currie and Moretti (2003)
examines the impact of maternal education on birth outcomes and highlight four
factors that can improve maternal education outcomes: prenatal care use, smoking,
marriage, and fertility. They found that a higher level of maternal education improved
infant health, as measured by birth weight and gestational age. They also find that
higher levels of education reduced smoking and increased the likelihood that the
mother would be married and use prenatal care, which had significant effects on the
child's health. These effects are due to the effects of education on maternal behavior,
such as reduced smoking. The effect of maternal education on the health of the adopted
child, who has no genetic connections, is positive and similar to the effects on own
birth, suggesting that education increases the quality of postpartum care, which is more
important than genetic characteristics (Chen and Li, 2009). According to Augustine et
al. (2009), education provides women with important social and human capital. This,
in turn, helps themto better manage their children's school readiness and make
informed choices about early childcare that is of high quality and appropriate in terms
of type, quality, and quantity. This process reveals how human capital is passed
down from one generation to the next. The relationship between education, childcare
choices, and children's school readiness remains strong even after accounting
for various confounding variables such as maternal cognitive and psychological skills
and paternal characteristics. For example, Halle et al. (1997) shows the relationship
between maternal education and child’s outcomes using a sample of low-income
minority families. The study finds that higher expectations of highly educated mothers
for their children’s academic achievement positively influence

their children’s subsequent achievement in math and reading.

2.3. Early Intervention

Human capital accumulation is in fact a dynamic process, and the skills one acquires
in the early years of life significantly affect their initial conditions and the technology
of learning in the next stage. As a result, children from more privileged families and
with higher abilities tend to benefit more from schooling. Consequently, the social and

economic gap persists between children from different backgrounds (Carneiro and



Heckman, 2003; Cunha et al., 2006) and even widens throughout their education
(Carneiro et al., 2005). In other words, when children from disadvantaged backgrounds
in the preschool period cannot catch up with their peers developmentally, they fall
behind throughout their education and adulthood. Research shows that high quality
early childhood education and care (ECEC) can lead to better school readiness
(Hustedt et al., 2008; Magnuson et al., 2004), improved academic performance
(Barnett, 1995; Campbell et al., 2001), higher rates of high school graduation (McCoy
et al., 2017), greater participation in higher education (M. L. Anderson, 2008; Garces
et al., 2002), lower rates of criminal activity (Garcia et al., 2017) and higher earnings
in adulthood (Chetty, Friedman, Hilger, et al., 2011). In that sense, early intervention
not only ensures that children start life on equal footing, but it also provides high

economic returns to the individual and society.

Since its establishment in 1965, Head Start has been a program with the goal of
enhancing the school readiness of low-income children in the United States. The
program uses the "whole child" approach and provides various services, including
preschool education, medical, dental, and mental health care, nutritional services, and
services for parents to support their children's development (Puma et al., 2010). Garces
et al. (2002) investigates the long-term effects of Head Start, using data from the Panel
Study of Income Dynamics. The study finds that white children who attended the
program are significantly more likely to complete high school, attend college, and earn
higher earnings by their early twenties compared to their siblings who did not
participate. On the other hand, African American children who participated in the
program were less likely to be penalized or charged with a crime. The study also
suggests that younger siblings of the children who participate in the program may
experience positive spillover effects. The Perry Preschool Project was another
randomized study conducted between 1962 and 1967 to track the effects of high-
quality early childhood education on low-income, at-risk African-American children’s
IQ (Schweinhart, 2005). The study used the High/Scope education model, which is an
active learning model. Teachers in the program had bachelor's degrees and certificates
in education. In this model, teachers organized the classroom and daily schedule to
support children's self-initiated learning activities, offer both small and large group

activities, and assisted children. The project followed the progress of participating
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children, and Schweinhart studied the data of participants at the age of 40 and finds
that high-quality preschool programs such as Perry for children living in poverty could
contribute to their intellectual and social development during childhood, improve
academic performance and economic success, and reduce crime rates in
adulthood. Heckman et al. (2013) conducts an analysis to identify channels through
which the Perry Preschool Project improved outcomes for participants using
longitudinal data on cognitive and personality traits from this program and finds that
persistent changes in personality traits significantly contribute to the success of the

Perry program.

Early intervention programs are mostly conducted in developed countries. However,
a 2-year intervention program in Jamaica between 1986 and 1987 is one of the rare
programs conducted in developing countries. The program provided psychosocial
stimulation to children suffering from growth retardation and community health
workers conducted weekly visits to teach parenting skills and encourage mothers and
children to interact, building cognitive and socioemotional skills. The program's
results indicate that it increased the earnings of the participants by 25% compared to
the control group. The study concludes that ECD interventions may be a more effective
strategy for enhancing long-term outcomes for underprivileged children in developing
countries, as the estimated effects were significantly greater than those reported for
US-based interventions (Gertler et al., 2014). Another study conducted in developing
countries was recently conducted in China in 2014 and offers an integrated, cross-
sectoral, and community-based package of nurturing care intervention focusing on five
components (child health, nutrition, responsive care, protection, and early learning
support) along with the national basic public health service package. Program results
shows that it can significantly prevent developmental delay in children under

three years of age in rural China (Zhou et al., 2019).

Anderson et al. (2003) conducts a comprehensive review of the literature and finds that
programs like Head Start, which aims to bridge the gap in learning readiness between
underprivileged children and their financially privileged counterparts, effectively
prevent developmental delays. These programs help reduce grade retention and the
need for special education. These findings highlight the importance of early
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intervention to support development in children from lower socio-economic status

families.

2.4. Rationale for Government Intervention

Research indicates that investing in ECD programs generates higher returns compared
to investments made in later periods (Heckman, 2000; Cunha and Heckman, 2007).
Failure to invest in children in their early years will lead to irreversible consequences
for individuals, families and society in the long term (Denboba et al., 2014). The high
returns provided by early intervention programs for individuals and society require
government intervention. A government aiming to promote equality in society can
intervene in three ways to reduce disparities between individuals. First, it can
compensate for differences in individuals' outcomes in adulthood. Second, it can try
to equalize the initial conditions, or, as a third way, it can do both. However, equalizing
conditions in the early years through early childhood intervention programs may be a

more effective approach to ensuring equality in society.

Garcia et al. (2017) explores the rate of return to two early childhood development
programs targeting disadvantaged children launched in the 1970s: the Carolina
Approach to Responsive Education and the Carolina Abecedarian Project. Programs
are evaluated by randomized control trials, and participants were included in the
program from 8 weeks to 5 years of age in the study, followed up to their mid-30s.
Results showed that programs have a 13.7% annual tax-adjusted internal rate of return
and a 7.3 tax-adjusted benefit/cost ratio. Rolnick and Grunewald (2003) also indicates
that the return on investing in ECD is exceptional, including improved public schools,
a more educated workforce, and reduced crime rates, and argues that any future
economic development agenda should prioritize ECD investment. As shown by the
studies, investing in children at an early age has provided high economic returns for
both individuals and society. While this is reason enough to prioritize investment
during early childhood, it is also important to consider the role that early investment
plays in creating equal opportunities for individuals from the very beginning of
life. By providing all children with the same opportunities to succeed, society can
reduce inequality and help ensure a fairer future for all.
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Government intervention also eliminates moral hazard problems when society tries to
compensate for poor outcomes due to insufficient investments. Furthermore,
government interventions can help address market failures like liquidity constraints,
information gaps, and externalities (Currie, 2001). Liquidity constraints may prevent
parents from making the optimal investment in their children's human capital. To
address this issue, the government can implement policies to increase household
income. However, liquidity constraints alone would justify government intervention
only to low-income households (Currie, 2001). Two types of credit constraints affect
families. First, even if the family's lifetime income would enable them to make
sufficient ECD investments, the family may not be able to make sufficient investments
because they may have lower income levels when the child is young. The second is
that the lifetime income is too low to borrow enough for the child investment (Schady
et al., 2006). The second potential market failure in child development is information
failure. Unlike liquidity constraints, this issue affects all children, regardless of their
family's socioeconomic status. By informing families about child development,
governments can enable them to make more optimal decisions about investing in their
children. Finally, externalities are an important justification for government
intervention in ECD investment. Because the family cannot consider the cost or benefit
that the child will create for society when investing, but the state can internalize this

benefit and provide the necessary investment.
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CHAPTER 3

EARLY CHILDHOOD DEVELOPMENT IN TURKIYE
3.1. Introduction

Early childhood development refers to the period from conception until school age.
This period generally covers the age range of 0-6 years, but can be extended to the age
of 8 depending on the school starting age, which varies from country to country (Britto
et al., 2017). In Tirkiye, children under the age of 6 are considered to be in the early
childhood period, as the official school starting age is 72 months.!

According to data from TURKSTAT, the number of children under the age of 6 in
Tiirkiye has increased from 6,976,815 in 2007 to 7,777,315 in 2018, but then showed
a significant decrease and reached 6,967,178 in 2022. Since 2009, the share of children
aged 0-6 in total population has started to decrease with the decrease in the birth rate.
In 2022, as seen in Figure 3.1, it is at 8.2% and still constitutes a significant part of the
total population. The young population rate is defined as the ratio of the population

under the age of 15 to the total population.?

According to the data provided by The Organization for Economic Cooperation and
Development (OECD), in Tiirkiye, this rate is 22.2%, which is similar to Brazil
(20.5%) and Colombia (22.6%). However, in developed countries like the USA
(17.8%), Germany (14%), and Canada (15.6%), or the average of countries in the
European Union (15%) and OECD (17.3%), Tiirkiye has a significantly higher rate.
The high rate of young population in Tiirkiye highlights the importance of investing

in the country's youth.

L Children who are 72 months old on December 31 of that year, namely children who are 69 months old as of the

end of September of the year of registration, are enrolled in the first grades of primary schools. In addition, if
parents request, children aged 66, 67, and 68 months as of the end of September of the year of registration are also
enrolled in the first grade of primary school.

2 Data provided by the OECD according to this definition were used to make broader comparisons. TURKSTAT
defines the youth population ratio as the ratio of the population under the age of 17 to the total population.
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3.2. State of Children in ECD period

Compelling evidence suggests that investing in early childhood education can enhance
human capabilities, especially for children from disadvantaged backgrounds,
and also help prevent adverse economic and social outcomes. For example, the
Programme for International Student Assessment (PISA), conducted by the OECD,
assesses the performance of 15-year-old students and provides clear evidence of the
benefits of early education. Students who attended pre-primary education for one year
scored an average of 27 points higher compared to those who had not attended or
attended for less than one year (OECD, 2020b).
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Figure 3.1: Number of Children

In this section, we analyze the ECD index results that were obtained for the first time
at international standards in 2018. Additionally, we examine the situation of children

in Tiirkiye regarding education and health during the ECD period.

3.2.1. Early Childhood Development Index

In 2018, ECD indicators based on the Multiple Indicator Clustering Survey (MICS)
methodology, developed by the United Nations Children's Fund (UNICEF) and used

to measure the development of children in the ECD period, were included in the

14



Tiirkiye Demographic and Health Survey (TDHS). This survey has been conducted
every five years since 1968 and covers areas such as fertility, maternal and child health,
and family planning. The availability of data at international standards in Tiirkiye
would enable the investigation of the factors that determine ECD in the country and
the development of policies that would improve ECD results. It would also enable
comparison with countries using the same standards. The survey included 1071

children aged 36-59 months, along with information about their parents.

There are 10 items that determine if children are developmentally on track across four
domains: literacy-numeracy, physical, social-emotional, and learning. In the 10-item
questionnaire adopted from the Early Childhood Development module of UNICEF's
Multiple Cluster Surveys (MICS) mothers are asked 10 questions about their children's
development to determine whether their child is on track, or not. The questions cover
four domains: literacy and numeracy skills, physical development, learning readiness,
and socio-emotional development. The child is considered developmentally ‘on track'
if he/she is on track in at least three of the four development domains. In the literacy-
numeracy domain, the child is assessed to be on track if they demonstrate two positive
outcomes in three questions, including whether he/she identifies/names at least ten
letters of the alphabet, reads at least four simple popular words, or names/recognize
the symbol of all numbers from 1 to 10. In physical development, the child is
assessed to be on track if they demonstrate one positive outcome in two questions,
including whether he/she can pick up small objects with two fingers, like a stick or a
rock from the ground, and whether he/she is sometimes too sick to play. In the learning
readiness domain, the child is assessed to be on track if they demonstrate one positive
outcome in two questions, including whether the child can follow simple directions on
how to do something correctly, and when given something to do the child can do it
independently. Finally, in the socio-emotional domain, the child is assessed to be on
track if they demonstrate two positive outcomes in the question, including whether the
child gets along well with other children, whether the child kicks, bites, or hits other

children or adults, and whether the child gets distracted easily (Loizillon et al., 2017).

The early childhood development index (ECDI) calculates the percentage of children
on track in at least three domains. Table 3.1 reports the results of ECDI and its
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components. In Tiirkiye, 73.7% of children are developmentally on track. In the sub-
indicators, a high percentage of children are developmentally on track in physical
development and learning readiness and moderate level of children are on track in
socio-emotional development. However, only a small proportion of children are
developmentally on track in the field of literacy numeracy. When the subcomponents
of the ECD index are examined, it is observed that the rate of children who are on
track in the physical development and learning readiness domains is very high.
However, the proportion of children who are on track in the social-emotional
development domain is relatively lower, and a very low rate is observed in children

who are on track in the field of literacy-numeracy.

Table 3.1: Early childhood development index (ECDI) in Tiirkiye

Percentage of children

Do PmeNgfield developmentally on track

ECD Index 73.7
Physical Development 97.9
Learning Readiness 95.7
Literacy/Numeracy 14.4
Socio-Emotional 73.3

Development
Source: 2018 Tiirkiye Demographic and Health Survey Report

It's highly likely that the availability of universal healthcare has contributed to a high
percentage of children being on track developmentally in physical development and
learning readiness domains. However, the low percentage of children who
are developmentally on track in literacy-numeracy and social-emotional domains is
likely due to low participation in early childhood education and care programs. These
programs are not compulsory and are not fully publicly subsidized, so parents may not
be aware of the benefits, or they may find it too expensive to enroll their children in

such programs (Karaoglan et al., 2023).

3.2.2. Education

In Tiirkiye, children between 57 and 68 months old may register for kindergarten and

reception classes affiliated with Ministry of National Education (MoNE). If the
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institution has adequate physical capabilities, children between 36 and 56 months old
can enroll in kindergartens, and children between 45 and 56 months old can enroll in
reception classes. In addition, nurseries affiliated with the Ministry of Family and
Social Services (MoFSS) serve children aged 0-24 months, while daycare homes serve
children aged 25-66 months.

Based on TURKSTAT data, Table 3.2 shows that enrollment rates in preschool
education for 3-5-years old children have increased significantly from 26.9% in 2009-
2010 school year to 51.4% in 2022-2023 school year. Enrollment rates for 4-5-year-
olds have also increased from 38.6% in 2009-2010 school year to 63.6% in 2022-2023
school year due to the increase in kindergarten enroliment rate. As per the MoNE’s
2015-2019 Strategic Plan, the target net enrollment rate for children aged 4-5 years
was set at 70%. Unfortunately, this target was not achieved, and the actual rate as of

2019 was reported as only 50.8%.

Table 3.2. Net enrollment rate in preschool education, Tiirkiye (%)

School year The ages of 3-5 The ages 4-5
2009-2010 26.9 38.6
2010-2011 29.9 43.1
2011-2012 30.9 44.0
2012-2013 26.6 37.4
2013-2014 27.7 37.5
2014-2015 32.7 41.6
2015-2016 333 43.0
2016-2017 35.5 45.7
2017-2018 38.5 50.4
2018-2019 39.1 50.8
2019-2020 41.8 52.4
2020-2021 28.3 36.8
2021-2022 44.1 55.9
2022-2023 51,4 63,6

Source: TURKSTAT Education Statistics
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According to the 2019-2023 Strategic Plan of the MoNE published in 2019, the gross
enrollment rate target for ages 3-5 was 45.4% in 2019, while the target for 2023 was
set at 55%. The schooling rate for this age group was 39.1 in 2019 and 51.4 in 2023,
remaining below the targets. Considering the 11th Development Plan's 2019-MoNE in
the Strategic Plan appears quite conservative.

Based on World Bank data, Tiirkiye has seen a slight increase in its preschool
enrollment rate in recent years. However, it still lags behind both the global average
and the average of the OECD as seen in Figure 3.2. When compared to other upper-
middle-income countries, Tiirkiye must make progress in preschool enrollment. In
high-income nations, pre-primary education is compulsory at certain ages. For
example, in France, pre-primary education starts at age three, while in Luxembourg
and Switzerland, it begins at age four. Consequently, these countries have maintained
an average enrollment rate of higher than 80% in recent years. As shown in Figure 3.2,
high-income countries have the highest pre-primary enrollment rates, followed by

OECD countries and upper middle-income countries.
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Figure 3.2: Schooling Rate in Pre-School Education (%, gross)

Tirkiye's pre-primary enrollment rate remains below the world average. High

enrollment rates in developed countries can be attributed to various factors, in addition
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to compulsory pre-primary education. Firstly, developed countries are well aware of
the high return on investment of the ECD period. Therefore, they prioritize early
childhood education by implementing sound government policies such as financing
and subsidizing preschool education. Many of these countries aim to achieve universal
preschool education that can cover all children, regardless of their socioeconomic
backgrounds (Havnes and Mogstad, 2015; OECD, 2020a). Secondly, there is a
growing awareness in these countries about the long-term positive effects of early
childhood education on child development, which increases the demand for these
services (OECD, 2020a, 2021). Lastly, since the labor force participation of the
mother, who is often the primary caregiver, is higher in developed countries, it
becomes mandatory for children to benefit from these services (Thevenon, 2013). In
order to achieve high participation rates in pre-primary schools, Tiirkiye needs to
increase awareness about the importance of the ECD period and create policies for
disseminating early childhood education services.

3.2.3. Health

Health is a critical factor in a child's development. Tiirkiye has significantly increased
health expenditures with the Health Transformation Program (HTP) since 2003. The
implementation of the HTP has led to significant improvements in the health of
children in Tiirkiye. For instance, based on the data provided by the OECD, the child
vaccination rate increased from 68% in 2003 to 96% in 2007 and has remained at this
high rate since then (OECD, 2024a), and the infant mortality rate decreased from 29
in 2003 to 9.2 in 2022 per thousand per 1000 live births (OECD, 2024b). Tiirkiye has
achieved a good vaccination rate among OECD countries. However, when it comes to
infant mortality rates, Tiirkiye ranks fourth with the highest number of infant deaths
after Costa Rica (9.6), Mexico (12.7), and Colombia (16.5) per thousand per 1000 live
births.

The family practice system has been one of the most significant contributions to HTP
(Ministry of Health, 2024b). This system has extended throughout the country since
2010 and has been expected to reduce the gap in healthcare services, particularly

among children from different socioeconomic backgrounds. With the majority of
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primary healthcare services provided for children being free, the system is expected to
reduce inequality in the use of health services, such as laboratory tests and vaccines.
Also, all individuals under the age of 18 are covered by general health insurance,
regardless of their family's insurance status, in accordance with the Social Insurance
and Universal Health Insurance Law published in the Official Gazette in
2006. Nevertheless, despite expectations, healthcare services do not benefit all
children equally with HTP in Tirkiye. Caner et al. (2018) conducted a study using data
sets from the 2008-2012 Tiirkiye Health Survey. Their research confirms that the use
of healthcare services by children aged between 0-5 is significantly affected by the
socioeconomic status of their families. Specifically, the study found that children from
families with higher education and income levels benefit more effectively from
healthcare services. It has been suggested in various studies that the overall health of
children is closely linked to the socioeconomic status of their family (for example Case
et al.,, 2002; Currie and Hyson, 1999; Wolfe, 2015). Similar conclusions have
also been reached in studies conducted in Tiirkiye. For example, Karaoglan and
Saragoglu (2018) analyzed data from the 2013 Tiirkiye Demographic and Health
Survey (TDHS) and found that children living in urban areas tend to be healthier than
those living in rural areas. They also observed that the mother's education level has a
significant impact on the child's health. Similarly, using data from the 2008 TDHS,
Giines (2015) confirmed the causal relationship between the mother's education and
the child's general health. In 2006, according to the Social Insurance and Universal
Health Insurance Law, all children are covered by universal health insurance,
regardless of their families' insurance status. A study conducted using data from
Turkish Health Research Surveys found that there is still inequality in accessing
healthcare services for children under the age of 6. The study found that children from
families with higher income and education levels have benefited more from these
services, indicating that there is still inequality in access to healthcare services (Caner
etal., 2018).

3.3. ECD in National Strategy Plans

In Tirkiye, policies for ECD are included in top policy documents such as

development plans and presidential annual programs. In addition, Strategic Plans of
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the MoNE the Ministry of Health (MoH), and the MoFSS also included ECD goals,
targets, and strategies.

3.3.1. Top Policy Documents

Previous national development plans have acknowledged the insufficiency of ECD
programs and the need for increased early childhood and parent education (DPT, 2006;
Ministry of Development, 2013). However, targets towards ECD being included
among the 2030 Sustainable Development Goals adopted by 193 countries at the
United Nations Sustainable Development Summit in 2015, the more specific policies,
goals, targets and strategies are defined in the field of ECD were included in the 11th
Development Plan (2019-2023) prepared by the Presidency of Strategy and Budget
(Strategy and Budget Department, 2019).

In the 11th Development Plan (2019-2023), the government aims to increase the
number of institutions providing early childhood care and education services, diversify
service delivery models, and increase inspections. Also, including early childhood
education in compulsory education for 5-year-olds, creating flexible curricula and

alternative education models are among the policies and measures.

In the 2024 Presidential Annual Program, it is planned to make more systematic
progress in the field of ECD with the adoption of the Draft National Early Childhood
Strategy Document prepared under the coordination of the Presidential Strategy and
Budget (Presidency, 2023). However, there is still room for further progress regarding
the early childhood period in Tiirkiye, as the targets for this period have not
been achieved by 2023. Therefore, concrete policies and measures for this period
have been determined in the 12th Development Plan (2024-2028) (Strategy and
Budget Department, 2023). Some of these are as follows:

731. Starting from the prenatal period, the provision of services for children's health,
nutrition, early learning, responsive care, safe environment, and social protection

policies, increasing accessibility, and improving quality will be ensured.

731.1. Starting from the prenatal period, qualified, sustainable, accessible, and

behavior change-oriented parent training will be increased.
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731.3. A uniform regulation will be established for institutions providing early
childhood care and services, with criteria set for the opening and operation of these

institutions to allow for service diversity.

731.4. The number of institutions providing early childhood care and services will be
increased, service delivery models will be standardized, and inspections will be made

more effective.

731.5. The capacity of the personnel working in institutions that provide early child

care and development services will be enhanced.

The policies and measures outlined in the Development Plan offer guidance on the
goals and objectives set out in the strategic plans of the Ministries. Therefore, it
is important to establish comprehensive, holistic, and concrete policies and measures
in development plans in order to achieve the targets related to the ECD period in the

future.

3.3.2. Strategic Plans of the Ministry of National Education

In the 2019-2023 period, the MoNE aims to increase the quality and prevalence of
early childhood education to ensure preschool education students' cognitive,
emotional, and physical development (Ministry of Education, 2019). While expanding
its services, the Ministry has developed strategies to create an integrated system and

improve the quality of education for underprivileged groups.

The difficulties in disseminating these services are defined as the need for more
awareness about the impact of early childhood education on children and the cost of
these services. In addition, the absence of a centralized system for operating and
supervising various institutions that offer early childhood education poses a risk to the
quality of services. Making legislative arrangements to include 5-year-olds within the
scope of compulsory education, increasing the number and experience of teachers
required in this regard, and developing service models to meet the access and nutrition
needs of children in need are listed among the needs for disseminating these services.
The Ministry has set a target to increase the enrollment rate of children aged 3-5 years

old. The plan was to gradually increase the enroliment rate every year to reach 50% in
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2022 and 55% in 2023, from the current rate of 44% in 2018 when the plan was
prepared. However, the targeted level could not be achieved, and the schooling rate
for 3-5-year-olds remained at 52.21% in 2023.

In its 2024-2028 strategic plan, under the target of "access opportunities will be
increased by supporting preschool education™ MoNE aims to increase the schooling
rate for 3-5-year-olds to 60% by 2028 (Ministry of Education, 2023). It also aims to
increase the number of students receiving at least one year of preschool education
before starting formal education to 100% by 2028. In order to achieve these goals, the
ministry has identified the following strategies: disseminating alternative access
models, increasing physical space capacity in preschool education, enhancing parental
information activities in preschool education, promoting school-family cooperation in

preschool education, and raising awareness through information activities.

3.3.3. Strategic Plans of the Ministry of Health

The MoH has set the goal of reducing infant and child mortality rates by implementing
an integrated health service model in the 2019-2023 Strategic Plan (Ministry of Health,
2022). This will involve strengthening the system that prevents risk factors and
provides protective services for infant and child health. As part of the Plan, the first
objective of the current health policies is to introduce an integrated health service
model. The Ministry developed new strategies based on historical data to reduce the
number of infant deaths. It has been found that the healthcare professionals working
in the field of newborn, infant, and child health services are not meeting the desired
standards. The Ministry aims to strengthen the prevention system and provide
preventive services to reduce infant and child mortality rates by addressing risk factors
in infant and child health. In addition, since the current screening programs for
newborn, infant and child health services do not cover all diseases, the ministry aims
to redesign and expand screening and monitoring processes to cover a wider range of

diseases.

The Ministry suggests that raising awareness about risk factors associated with
pregnancy and postpartum complications and improving the health systems are crucial

to achieving a level of high-income countries in preventing maternal and infant deaths.
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In order to improve the system, it is aimed to provide training to increase the capacity
and competencies of healthcare personnel, establish referral processes, and

disseminate screening-monitoring programs.

The MoH has set a goal to gradually decrease the infant death rate per 1,000 live births.
It aims to reduce the infant death rate, which was 9.2 in 2018 when the plan was
prepared, to 8.5 by 2021 and to maintain it at that level. However, the target was not
achieved in 2022. The Ministry aims to reduce the infant mortality rate to 8.5 by 2028
in the 2024-2028 strategy document. The ministry concedes the difficulty in reducing
the premature birth and low birth weight, which are the main causes of the infant
mortality rate, as a risk factor in reaching the target. The infant and child mortality rate
has been decreasing in Tiirkiye for three decades, according to OECD data. The
Ministry acknowledges that reducing infant and child mortality rates to a lower level
will be challenging due to the presence of complex causes in the 2019-2023 Strategic
Plan, such as the competencies of healthcare personnel in newborn, infant, and child
health services should be increased, the screening and monitoring processes should be
redesigned, and their scope should be expanded, communication strategies and
medical interventions should be developedto reduce premature births, referral
processes should be designed and standardized, and transportation conditions should
be improved. The Ministry also considers it necessary to organize awareness activities
to popularize exclusive breastfeeding in the first six months and to improve the service
delivery of health institutions in this field to achieve the targets on infant mortality
rate. However, in the 2024-2028 Strategic Plan, the risk of "failure to reveal the exact
causes of prematurity and related conditions or limited intervention area due to social

structure™ in reducing infant mortality is identified (Ministry of Health, 2024a).

3.3.4. Strategic Plans of the Ministry of Family and Social Services

In the 2022-2026 Strategic Plan, the MoFSS set a target to improve protective and
preventive services, to ensure that children are raised in the family environment,
protected from all kinds of risks, in order to ensure the healthy development of children
and to ensure equality of opportunity with their peers, and to create the necessary

mechanisms to achieve the targets. It aims to increase the service quality of specialized
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care institutions for children under protection by expanding the activities carried out
to raise children in need of care with their families (Ministry of Family and Social
Services, 2022).

According to the Ministry, the current number of children who are able to attend
private nurseries, daycare centers, and children's clubs free of charge is not enough,
and aims to increase number of children from 2599 as of 2021 to 2900 by 2026.

The Ministry has also determined that children in the risk group should be supported
socially and economically, and intervention methods should be developed for
identified risk areas. In order to increase the quality of child care services, it is aimed
to increase the number of trainings given to the personnel working in these institutions
from 2 in 2021 to 20 in 2026. Failure to establish adequate cooperation with
stakeholder institutions and organizations within the scope of the Child Protection Law

has been shown among the risks in this field.

3.4. Investment in Early Childhood Development

Expenditures for children in the ECD period cannot be explicitly determined for
Tiirkiye. In this sub-section, we will begin by presenting a study that estimates the
proportion of ECD expenditures in public expenditures. Next, we will analyze the
current situation of ECD investment by examining education expenditures in Tiirkiye
and comparing different sectors and countries. Lastly, we will make a similar

comparison based on health expenditures.

Saragoglu et al. (2020) categorized expenses related to children into four categories:
child development, child education, child health, and child protection. This study then
identified the institutions that are responsible for providing public service programs
for children. These institutions' service programs and activities were analyzed based
on their strategic plans, performance programs, activity reports, and budget
documents in order to calculate public spending on children. The results of the

study are presented in the Table 3.3.

Based on the results of the study, education expenditures have the highest share among

the sub-categories of ECD at 67.6%, followed by health and social protection
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expenditures at 26.7% and 5.8%, respectively. The share of education expenditures in
gross domestic product (GDP) has slightly increased over time, while the share of
health and social protection expenditures has remained nearly constant. When
measured at constant prices, education expenditures have increased by 85.4%, health

expenditures by 32.5%, and social protection expenditures by 103%.

3.4.1. Investment in Education

According to the National Education Statistics of the MoNE, 39,826 schools and
institutions provided preschool education across Tiirkiye in the 2022-23 school year.
80% of these are public institutions, and 20% are private institutions. 83% of public
institutions are affiliated with the MoNE, 54% of which are kindergartens, and 46%
are reception classes. The majority of other public institutions that are not affiliated
with the MoNE are nurseries opened by municipalities and associations, and
community-based institutions affiliated with the Presidency of Religious Affairs. 71%
of private institutions are kindergartens and reception classes affiliated with the
MOoNE, this rate has increased in recent years. On the other hand, it consists of private
institutions that are not affiliated with the MoNE nurseries and daycare centers
affiliated with the MoFSS, and nurseries opened in businesses in accordance with the
Labor Law. Over the past year, there has been a notable rise in the number of schools
and teachers. However, the most significant increase has occurred in kindergartens,
which are present in both public and private institutions that are not associated to
MoNE. In the 2022-2023 school year, slightly over 2 million children are enrolled in
public and private preschools in Tiirkiye. Among them, 82% continue their education

in public institutions while the remaining 18% attend private institutions.

Of the 1,681,705 children receiving education in public institutions, 51% attend
kindergarten classes in schools that are affiliated with the MoNE. On the other hand,
77% of children attend kindergarten classes in private institutions that are affiliated
with the MoNE.

In recent years, there has been an increase in the rate of private educational institutions
affiliated with MoNE. In Tiirkiye, financial support is granted to preschool institutions

based on the number of registered students, classrooms, and location. In addition to
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Table 3.3. Expenditures on ECD in Tiirkiye under the General Administration

million TL

2011 2012 2013 2014 2015 2016 2017 2018 2019
Education 2.963 3.411 3.632 4.491 5.222 6.502 7.419 9.881 11.571
Health 1.637 1.764 1.987 2.201 2.464 2.820 3.292 3.841 4,567
Social Protection 230 280 345 379 445 616 748 849 985
Total 4.831 5.455 5.964 7.072 8.131 9.938  11.459 14.571 17.123
Percentage Distribution
Education 61.3 62.5 60.9 63.5 64.2 65.4 64.7 67.8 67.6
Health 33.9 32.3 33.3 31.1 30.3 28.4 28.7 26.4 26.7
Social Protection 4.8 5.1 5.8 5.4 55 6.2 6.5 5.8 5.8
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Rates to GDP (%)
Education 0.21 0.22 0.20 0.22 0.22 0.25 0.24 0.27 0.27
Health 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.10 0.11
Social Protection 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Total 0.35 0.35 0.33 0.35 0.35 0.38 0.37 0.39 0.40
At Fixed
Prices (2009 =
100)
Education 2.559 2.743 2.748 3.163 3411 3.929 4.040 4.622 4.745
Health 1.414 1.418 1.503 1.551 1.609 1.704 1.793 1.796 1.873
Social Protection 199 225 261 267 291 372 408 397 404
Total 4,172 4.386 4,513 4,981 5.311 6.006 6.241 6.815 7.022

Source: Saragoglu et al. (2020)
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public resources, financial support is also provided to preschool education institutions
from special provincial administration budgets, project funds and donations,
municipalities, private individuals, institutions and organizations (European
Commission Eurydice Preschool Education Financing Tiirkiye National Policy
Document). Of the 1,681,705 children receiving education in public institutions, 51%
attend kindergarten classes in schools that are affiliated with the MoNE. On the other
hand, 77% of children attend kindergarten classes in private institutions that are
affiliated with the MoNE.

In recent years, there has been an increase in the rate of private educational institutions
affiliated with MoNE. In Tiirkiye, financial support is granted to preschool institutions
based on the number of registered students, classrooms, and location. In addition to
public resources, financial support is also provided to preschool education institutions
from special provincial administration budgets, project funds and donations,
municipalities, private individuals, institutions and organizations (European
Commission Eurydice Preschool Education Financing Tiirkiye National Policy

Document).

Table 3.4 shows that, in 2022, the private sector's share in the total expenditures made
on preschool education by the public and the private sector decreased from 22.5% to
18.8%. However, the households' share in the private sector decreased from 78.1% in
2011 to 63.1% in 2022. Although there was a slight increase in the share of households
in the previous four years, it decreased from 68.9 to 63.1 in 2022. There has been no
significant change in the ratio between public expenditures made by central and local

administrations.

Table 3.5 presents the share of preschool education expenditures in total education
expenditures according to financial sources. The share of the MoNE budget in GDP
has decreased in recent years and reached 2.4% in 2022. Although the share of
expenditures for preschool education in total education expenditure has decreased in
recent years, it increased to 5.1% in 2021 from 6.4% in 2022.

Similarly, although the share of the central public expenditure on preschool to the total

state expenditures has decreased in recent years, it increased to 6.6% in 2022.
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Table 3.4: Distribution of total, public and private expenditures in pre-primary
education expenditures by source of finance (%)

Total Public Private

Private

Public Private Central Local Households entities
2011 72 28.8 94.6 5.4 78.1 23.7
2012 68.8 31.9 94.3 5.7 785 23.2
2013 68.7 32.0 93.3 6.7 77.7 23.7
2014 68.3 325 97.4 2.6 78.2 23.2
2015 73.1 27.6 97.9 2.1 76.7 25.1
2016 72.4 28.1 98.6 1.4 74.9 27.0
2017 72.9 27.6 98.3 1.7 69.4 32.6
2018 80.3 21.1 98.6 1.4 64.2 37.8
2019 84.1 17.9 99.0 1.0 66.2 36.6
2020 86.1 14.9 99.2 0.8 67.4 35.1
2021 77.9 22.5 98.8 1.2 68.9 335
2022 82.5 18.8 98.2 1.8 63.1 40.0

Source: TURKSTAT, Education Expenditure Statistics, 2022

There has been a much more dramatic increase in the ratio of local public expenditure
on preschool education, increasing from 7.9% in 2013 to 16.2% in 2022. Public
expenditure on early ECEC in Tiirkiye is 0.3% of GDP, while the OECD average is
0.8%, and the European Union is 0.7%. Nordic countries like Iceland, Sweden, and
Norway, which have notable investments in ECEC, have 1.7%, 1.6%, and 1.4% shares,
respectively (OECD, 2023).

The data presented in the Figure 3.3 indicates that while the amount spent on each
preschool student has increased in Turkish Lira (TL) in recent years, it has decreased
when measured in US dollars. In 2022, the expenditure per student reached 19001 TL,
approximately 75% higher than the previous year's level of 10892 TL. Even though
this was the highest increase in recent years, the expenditure in dollars continued to
decline. The expenditure per student, which was $1224 per year in 2021, decreased to
$1145 in 2022. This decline can be attributed to the high inflation rate experienced in
Tiirkiye in 2022. Although the expenditure per preschool student increased in nominal

terms, there was a decrease in real terms.
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Table 3.5: Share of preschool education in total education expenditures by financial
source (%)

Share of preschool expenditures in total education expenditures

MoNE ot Public Private Sector
Budget/GDP Private
Total Central Local Total Households ..
entities

2011 2.6
5.4 5.0 4.8 9.7 5.9 6.5 45

2012 2.8
54 4.8 4.7 8.9 6.0 6.6 4.6

2013 3.0
51 45 4.4 7.9 5.9 6.5 4.4

2014 3.2
55 49 49 8.3 6.3 6.9 4.8

2015 2.7
5.4 5.0 5.0 9.2 5.3 5.9 41

2016 2.9
5.6 5.2 5.1 8.9 5.6 6.1 45

2017 2.8
5.6 5.3 5.3 9.4 5.3 55 49

2018 2.7
6.1 6.5 6.4 8.8 4.4 4.2 4.8

2019 2.6
6.2 6.9 6.9 10.5 3.7 34 45

2020 2.6
5.2 5.9 5.9 9.3 2.8 2.6 3.3

2021 2.6
5.1 54 5.3 11.8 3.8 35 4.5

2022 2.4
6.4 6.7 6.6 16.2 4.8 49 4.8

Source: TURKSTAT, Education Expenditure Statistics, 2022

3.4.2. Investment in Health

Studies have shown that investing in early childhood health is a crucial factor that
affects a child's future. For instance, according to (Case et al., 2005), early childhood
health has a significant impact on a child's health in later life, as well as their
employment and socioeconomic status. Therefore, a country's policies that focus on
improving child education and health will be one of its best investments in human
capital. Moreover, such policies will help to improve child health and reduce
inequality among children from different socioeconomic backgrounds (Murray and
Frenk, 2000).
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In spite of the fact that Tiirkiye has made a significant improvement in health
expenditures through the HTP put into practice in 2003, the amount of health
expenditures per person is still quite low compared to that in the developed countries.

Figure 3.3: Educational Expenditure Per Student in Preschool Education

.. N

14.000,0
12.000,0
10.000,0
8.000,0

6.000,0

4.000,0
2.000,0 ‘ ‘
0,0

L

>
c
@
IS
£
9]

(V)

kel
c
°
[
=

©
c
o
i
w

il

c

©

Q.
(%]

fl

“HIW

Australia
Austria
Canada

Chile

Colombia
Denmark
France
Greece

Ital
Korea
Luxembourg e

Mexico
Netherlands
Norway
Portugal
Sweden
Switzerland

Turkiye

United Kingdom
United States

m 2011 2012 2013 m2014 m2015 m2016 m2017 m2018 m2019 m2020 m2021

Source: OECD
Figure 3.4: Health Expenditures of Selected OECD Countries
(In USD According to Purchasing Power Parity)
In terms of health expenditures as a percentage of GDP in 2022, Tiirkiye ranks last
among OECD countries at 4.2% followed by Mexico and Luxembourg with 5.5%. On

the other hand, the USA and Germany are at the top with 16.6% and 12.7%
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respectively (OECD, 2023). Figure 3.4 shows that although Tiirkiye has recorded a
significant improvement in health expenditures with the HTP, which has been
implemented since 2003, the amount of health expenditures per capita is still relatively

low compared to developed countries.
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Figure 3.5: Total Health Expenditures in Tiirkiye and Their Rate to GDP (%)

As can be shown in Figure 3.5 total health expenditures in Tiirkiye at constant prices
(2015 is the base year) and its share in GDP. Although there has been a significant
increase in total health expenditures since 2001, the share of total health expenditures

in GDP has remained at lower levels in recent years compared to the level in 20009.

The MoFSS provides Conditional Health Benefits (CHB) to families who do not have
social security and are in need. These benefits are available if they take their children
aged 0-6 for a health check-up and if expectant mothers go for a health check-up during
pregnancy and give birth in a hospital. The CHB Program provides financial assistance
to children aged 0-6. They receive a monthly allowance of 100 TL for a maximum of
72 months. Pregnant women are entitled to receive 200 TL per month for up to 9
months, while postpartum women receive 300 TL per month for a maximum of 2
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months. A one-time cash aid of 500 TL is also given to women who give birth in a
hospital.

3 Legislation regarding examination and follow-up intervals for children and pregnant
/postpartum women is determined by the MoH.
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CHAPTER 4

THE THEORETICAL MODEL

4.1. Relevant Literature

Economic models study intergenerational investment through the lens of human
capital accumulation. The transmission of human capital from parents to children is a
key element in exploring various issues through intergenerational investment models.
The structure of the model used in this study relates the transmission of human capital
to various strands of literature, such as family economics, labor economics, and

economic growth.

Intergenerational investment models date back to the work of Becker and Tomes
(1979). They present a dynastic model in which parents derive utility from their own
consumption as well as the number and income of their children. In their model,
parental endowments, parental investment, children's luck in labor market and their
endowed luck, the degree of inheritance, and the propensity to invest in children
determine children's income. Investment in a child depends on the parameters that
measure the propensity to invest in children and the degree of inheritability of
endowments. For small values of these parameters, the effect of family income on the
income of generations is negligible. In contrast, if the sum of the value of these two
parameters is greater than one, the effect of family's income on the future generations’
income is significant. Their analysis also indicates that progressive taxation and
subsidies may increase inequality in income distribution in the long-run equilibrium.
The primary reason for the rising inequality in the distribution of income is that parents
may be discouraged from investing in their children due to reduced after-tax returns.
In addition to analyzing the effects of progressive taxation, Benabou (2002) analyzes
the effect of education financing on income distribution by employing an education
investment model from early childhood to the secondary level and finds that education

financing results in higher income growth than income tax and household transfers.
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The paper also investigates the tradeoffs between growth and efficiency from
implementing these redistributive policies. The results show that the efficiency costs
and benefits of redistribution balance each other for a wide range of empirical

estimates of fiscal and educational parameters.

Following their aforementioned study, Becker and Tomes (1986) extends the previous
model by imposing a borrowing constraint, where parents are not allowed to borrow
against their children’s future earnings in order to invest in children’s human capital,
and investigates the intergenerational mobility of earnings. Capital market restrictions
lead to a lower investment in children for low-income families. Results show that
intergenerational mobility of earnings depends on the inheritability of endowments as
well as the willingness of low-income families to invest in children without borrowing
against their future earnings. Glomm and Ravikumar (1992) examines the effect of
public and private schooling choices on the growth and the evolution of income
inequality with a parental investment model. They build a two-period overlapping
generations (OLG) model in which generations are linked through parental human
capital. In their model, in the public school system, school investment is determined
by majority voting, while in the private school system, each household chooses the
quality of their children's education. The study concludes that public education reduces
income inequality faster than private education. However, if initial income inequality
is not very high, private education may provide higher per capita income. Solon (2004)
employs a model similar to the one developed by Becker and Tomes (1979) to study
the effect of the change in earnings return to human capital and public investment in
human capital. This study suggests that intergenerational mobility decreases as the
return on human capital increases. However, greater progressivity in public investment

in human capital may result in an increase in intergenerational mobility.

Researchers have also examined family investment models with multiple children who
have different initial abilities to determine whether parental investments compensate
for or reinforce differences between siblings. If one child has a higher genetic ability
than the other, allocating more resources to increase the earnings of a child with a
lower genetic ability is a compensating strategy. Providing more resources to the more
able children to increase their earnings is a reinforcing strategy. Behrman et al. (1982)

introduces two models to investigate the behavior of parents in such a case. In their
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wealth model, the parents’ behavior depends on the characteristics of the earnings
function: If higher genetic ability implies higher marginal returns to education, then
parents adopt a reinforcing strategy. However, parents adopt a compensating strategy
if it means a lower marginal return to education. On the other hand, in the separable
earnings-bequest model of the study, parents may adopt a compensating or reinforcing
strategy based on their aversion to inequality, in addition to the properties of the

earnings function.

All of these intergenerational human capital investment models consider childhood as
a single period. Thus, it is assumed that there is no difference between early and late
investments to the child. However, this assumption contradicts empirical studies
showing that the returns on investments made in the early period are much higher than
those made in later periods (Heckman and Mosso, 2014). Similarly, Carneiro and
Heckman (2003) provides evidence that investing in children at earlier stages leads to
higher returns because, as Knudsen et al. (2006) summarizes, there is evidence
suggesting that some skills or traits are more easily acquired in earlier stages of
childhood.

In order to take account of rationalizing the effectiveness of programs aimed at
promoting human capital accumulation and to understand the dynamics of parental
investment, it is necessary to establish a model with multiple childhood periods. To
this end, we develop a model utilizing a multi-period childhood human capital
formation technology similar to that in Cunha and Heckman (2007), which was the
first to introduce multi-period human capital models to the literature. Multi-period
investment models are based on the idea that there are particular periods in a child's
development that are sensitive and critical. Sensitive periods refer to specific stages of
a child's development when they are particularly receptive to experiences, leading to
accelerated skill development. On the other hand, critical periods are crucial time
frames during which specific experiences or inputs are necessary for timely

development. If these periods are missed, there may be irreversible damages.

These models allocate varying efficiencies to investments during different stages of
development of the child. Investments at varying degrees of efficiencies allocation

ensure that families invest into the child’ human capital in periods of high productivity

36



to maximize children's human capital. After its introduction to the literature, multi-
period human capital production function became an important tool for analyzing

various research questions in family economics.

Studies that use a multi-period human capital production technology to model family
investments in children have focused on the effects of early versus late subsidies and
different tax schedules. For example, Caucutt and Lochner (2020) develops a human
capital investment framework that examines the intergenerational ability transmission
process in determining human capital investments in children of different ages.
Caucutt and Lochner find that providing subsidies at a younger age has a greater
impact on overall welfare and human capital compared to providing them at older ages.
Gayle et al. (2015) builds a dynastic model of parental time and monetary inputs in
early childhood to analyze the sources of racial difference in the intergenerational
transmission of human capital. Their results show that reducing disparities in the
family structure and in earnings across different racial groups contributes to reducing
racial achievement disparities. Lee and Seshadri (2019) develops a child investment
model to explain intergenerational transmission of economic status. They show that
education subsidies can significantly reduce intergenerational persistence of economic
status, especially when provided early on. Del Boca et al. (2014) examines parents'
time and financial investments in their children in a model where they also take a labor
supply decision. According to their empirical findings, the amount of time parents
spend with their children has a significant effect on children’s cognitive development,
particularly when the children are young. However, they find that the amount of
monetary input is less productive than the time input regarding the quality of a child's
outcomes. Their policy analysis indicates that giving cash transfers to households with
children has a relatively small effect on child outcomes. This is true because
households generally use a significant portion of the transfer for other expenses and
leisurely activities. Their results hold for households with one child as well as for
households with two children. The results are similar to the one-child case. In a study
conducted in Tirkiye, Yilmaz et al. (2011) demonstrates the extent to which social
transfers to children reduce child poverty using 2008 TUIK Household Budget Survey
data and shows that the impact of implementing a policy aimed at eliminating child

poverty will have negative consequences on public debt. The study concluded that
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increasing the tax burden, which is low in Tiirkiye, and making regulations that will

increase expenditure efficiency will reduce the risk of debt sustainability.

The aforementioned studies do not consider the long run impacts of ECD policies. The
present study simulates five policies targeting the ECD period, lump-sum subsidy,
matching fund (with two levels), universal child benefit, and child tax credit, by
examining their impact on the households' decisions of human capital investment,
consumption, and saving and ultimately the economy's aggregate human capital and
output levels. This study aims to compare the impacts of various policies implemented
in different countries with the lump-sum subsidy, which has limited applicability in
Tiirkiye to determine the most effective policy for subsidizing ECD investment in
terms of long run benefits. Comparing the effects of ECD policies on human capital
and economic growth will help governments determine which policies to choose to

subsidize ECD investments.

4.2. The Model Environment

In our model, we consider a closed economy with an infinite discrete-time horizon.
Although the economy has an infinite life span, individuals live for a finite period of
time. We build a 9-period OLG model where parents invest in their children's human
capital. Each period lasts for eight years, and individuals live for nine periods before
passing away. Every period, a new generation is born, and the size of each generation
is fixed and normalized to one. As a result, the total measure of all generations is equal

to nine.

In the model, a person’s life cycle begins two years before birth as the health status of
the mother before and during pregnancy also has an impact on the child's outcomes.
Stephenson et al. (2018) examines evidence from countries with different income
levels on the importance of pre-pregnancy health for child health. This study shows
that there are strong links between pre-pregnancy health and maternal and child health
outcomes and that the consequences can span generations. Being overweight or obese
before pregnancy is linked with a higher risk of stillbirth, having a baby that is larger
than what is expected for the gestational age, needing admission to a neonatal intensive
care unit, and having a low birth weight. On the other hand, being underweight before
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pregnancy is associated with an increased risk of having a baby born prematurely,
being smaller than what is expected for the gestational age, as well as having a high
risk of preterm birth and low birth weight (Liu et al., 2016).

Figure 4.1 illustrates the life span of an individual in the model. The first period of life
encompasses the pre-pregnancy, pregnancy, and ECD stages, which span from two
years before birth to six years of age. Since we calibrate the model based on the
Turkish economy, we also designed the school years according to the education system
in Tiirkiye.
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Figure 4.1: Sequence of Events in the Model

As per the 4+4+4 system, an individual completes primary and secondary school
education in an eight-year period, which corresponds to the second period of the
individual’s life. In the third period, which also spans eight years, the individual
completes high school and university education. During these three periods, the
individual is a child of an adult parent and does not make any economic decisions but
receives investments from his/her parent. Since the parent is assumed to be the
decision-maker in the household, the child passively accepts investment, and his/her
consumption is included in that of his/her parent* or is ignored®. In the fourth period,
the individual enters the workforce in his/her first period of adult life and supplies one
unit of labor inelastically. The individual enters this period at the age of 22 and goes
through the pre-pregnancy preparation period and the pregnancy period for two years
before having a child at the age of 24. According to the data from the Ministry of
Health in Tiirkiye, the age range with the highest number of births in 2019 was 25-29.
Hence, we considered the eight-year interval and birth statistics when establishing the

age at which the mother gave birth in the model. During this period, the individual

4 As suggested by De La Croix and Michel (2002).
5 As in the study by Heckman and Mosso (2014).
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who starts to earn wage income w;h; by joining the workforce invests in her child's
ECD period. In the fifth period, the individual invests in his/her child's human capital
throughout primary and secondary school. In the sixth period, the individual invests in
his/her child's high school and university education. In the seventh period, the
individual is in the post-parenthood period; the caregiving period ends, but he/she is
still in the workforce. During this period, the child completes his/her education, joins
the workforce, and has a child. In the eighth and ninth periods, while the individual
leaves the workforce and goes into retirement, the his/her child invests in his/her own
child's (the unborn grandchild) human capital for two periods. The individual dies at

the end of the ninth period before his/her child's grandchild is born.

The number of each generation L, is fixed means there is no population growth.
Ly = Ly_4 forall t=0,1,...

Preferences:

When the economy starts at t=0, nine generations are alive. The one born at t = 0 will
live for nine periods. There are also eight “old” generations, each are endowed with
fixed assets and human capital. The generation born at time -8 reaches age nine at time
0. At the starting point, t=0, initial conditions drawn from the 2019 Turkish data.
Figure 4.2 presents the demographic structure of the model.

Generations
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Figure 4.2: The Demographic Structure of the Model

40



For an individual born at time t-3 who becomes economically active and becomes a

parent of a child at time t, maximizes the following lifetime utility at time t:

/ 1
Ut(c4,t' Cs,t+1s 1 Cot+5, h3,t+5) (1)
= 109(C4,t) + Blog(CS,t+1) + ,82109(06,t+z)
+ ﬁ3109(c7,t+3) + B*log (C8,t+4) + ,35109(09,”5)
+ @Blog(h} r4s)
subject to the following budget constraints:
(A+71)eye + (L + 1)y +as, = (1 —1y) weh (2)
(A +7t)eserr + (L + Tl eq + Ag e (3)
=1 —1y) Weprheyr + (L +141)as,
(A +1)cepra + (L +Tlgrin + A7¢42 (4)
= (1 —1y) Weyoheyo + (1 +71e12) A6 41
(A +71)cye43 tagrez = (1 — Ty)Weishs + (1 +1e43)a7442 ()
(A +t)cgria t Agpra = (1 +7ri4)age43 (6)
(I +71)cCopss + Aroprs = (1 + Tpy5)Agpia (7)

Cg,t = 0, Ig,t = 0, ag't >0

Individuals derive utility from their consumption discounted with a time preference
parameter 3. Also, they drive utility from their children's human capital, as a result of

their investments and the contribution of their own human capital, discounted by the

time discount factor  and altruism parameter ¢ in the final stage of their lives.

We assume that the utility function is logarithmic, as a result of a change in the interest

rate, wealth and substitution effect cancel each other.
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The variable ¢, denotes the consumption expenditure in period g at time t and a,
denotes the savings in period g at time t. Similarly, the investment made by parents in

their child's human capital is represented with I,

Since individuals have children when they are economically active, the ECD
investment is represented by I,, in the first budget constraint. Is,.; and I,
represents child investment for schooling period 1 and 2 respectively. w;, denotes the
wage per effective unit of labor and hj . denotes the human capital level of the child
in period 3 (end of childhood) at time t. 7. is the consumption tax rate, t, is the tax
rate on investment expenditures made on children and t,, is the income tax rate. We

follow the conventions in the literature and impose no taxes on assets.
0<1,Te, Ty <1

An individual who completes the first three periods of his/her life and becomes an
adult begins to join the workforce and make economic decisions starting from this
period.

In the fourth period of his life (equation 2), he/she spends his after-tax wage income
on consumption and investment in his/her child's ECD period, and the remaining part

is saved.

In the fifth period (equation 3), he/she spends his after-tax wage income, his/her
savings from the previous period, and his/her interest income on consumption and on
his/her investment in his child's first school term, and the remaining part constitutes

his/her savings.

In the sixth period (equation 4), he/she spends her after-tax wage income, his/her
savings from the previous period, and his/her interest income on consumption and
investment in his/her child's second school term, and the remaining part constitutes

his/her savings.

In period seven (equation 5), the parent no longer invests in his/her child who has left
the household. He/she spends his after-tax wage income, his/her savings from the
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previous period, and interest income on consumption, and the remaining part

constitutes his/her savings.

He/she retired in the eighth and ninth periods (equations 6 and 7) and no longer
receives wage income. In these two periods, he/she consumes his/her savings and
dies.The individual has no physical bequest motive before death. During retirement,
he consumes all of his/her savings. Therefore,

aq0¢+5 = 0 forall t=0,1,... 8)

Here, a;0,.45 denotes the savings of the individual at the 9™ period of life at time t+5.
However, bequest in the form of human capital is transmitted from generation to
generation through the human capital accumulation technology. Human capital

evolves according to human capital production function:

©)

’ N o N
h3,t+3 - h'4-,t+4- - h5,t+5 - h'6,t+6

= V1(ht€114,t1_{1)91

+(1-vy) [Vz (ht5215lt+11—{2)92
0,18,

+(1- yz)(ht(3l6,t+21_(3)92]92

The level of human capital that individuals attain as a result of the investment they
receive from their parents over three periods is represented by hj3 5. It is assumed
that the labor force supplied to the economy is determined by the same level of human
capital during their economically active periods (A3 ;.3 = Ry s = hgiis = R ere)-
In other words, after an individual has completed his/her education, his/her human
capital will remain constant - there will be no appreciation or depreciation over time.
The parent's human capital level, represented by h, appears in the child's human capital
production function. Because, the positive effect of the parent's (generally mother’s)
human capital, typically measured by the level of education, on the child's outcomes

has been shown by a number of studies. Cunha et al. (2010), Cunha and Heckman
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(2008), Attanasio et al. (2020) and, Cuartas (2022) show that parental human capital
directly affects child’s human capital level. Productivity of child investment increases
with the higher levels of parental human capital. The final contribution of the physical
investment and parental human capital in that period is determined by a Cobb-Douglas

function. ;, ¢, and {5 show the human capital elasticities of parental human capital in

ECD, first and second part of schooling respectively.

The share parameter y, in the constant elasticity of substitution (CES) function is a
skill multiplier. It shows the productivity of ECD investment in producing human
capital level through self-productivity. Additionally, it shows to what extent ECD
investment increases the productivity of the investment (I5 ;.1 and I4 ;4,) made in the
formal school period (from primary to university education) through dynamic
complementarity. Similarly, y, reveals the impact of investment made in the first part
of the formal schooling period on human capital and to what extent it increases the
productivity of the investment in the following period. Another CES parameter 6, is
the substitution parameter, 1/1 — 6, and it shows how easy it is to substitute between
ECD investment and schooling period investment in producing human capital. Small
levels of 6, indicates that low levels of ECD investments are not easily remediated by
formal school investment. Also, a small level of 8, indicates that a high level of ECD
investment should be sustained with a high level of school investment to get the
highest return. Similarly, small levels of 6, indicates that low levels of investment for

first schooling (Is¢.1) periods are not easily remediated by second schooling periods
(Is¢+2) and a high level of first schooling period investment should be sustained with

a high level of second schooling period investment for small level of 6, to get the

highest return.
Firm and Production:

Individuals supply one unit of labor inelastically. Thus, labor supply in the economy
equals four at every period t since there are four working-age adults in each period t.
A representative firm uses a stock of physical capital (K;) and a stock of effective
labor (H,)
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to produce Y; according to the following constant returns to scale Cobb-Douglas

technology:

Y, = KE[H]O (10)

7
Ht = Z h'g,tlg,t
g=4

where hg , is the human capital level generation g at time t, [, is the labor supply of
generation g at time tand « € (0,1) is the output elasticity with respect to capital. As
the measure of all generations is normalized to 1, the total human capital H, in the
economy at any given time t is the sum of the human capital of four individuals in the
workforce. The aggregate human capital, which consists of the sum of the human

capital of these four people, is obtained as follows:

3
H, = Z [Vl(ht—3(114,t—i—31_<1)91 (12)
i=0
+ (1 —-y) [Vz(ht—3<215,t—i—21_<2)92
0,18;
+(1- Yz)(ht—3<316,t—i—11_c3)62]92

Profit maximization of the firm implies the standard conditions where w is the wage

rate per efficient labor unit, r is the interest rate and § € (0,1) is the depreciation rate.
Government:

In the base model we built above the government is assumed to finance the constant

level of government spending and to levy taxes on labor wage and consumption.

Tc(c4,t +csetCortCrrt gt Cor) tTe(ar+ s, + I6,t) + (13)
T (Hewy) = Gy

G, is government spending at time t; 7., 7, and t,, are as defined before. Since the
investment expenditure on the child is also a consumption expenditure, 7, is taken as

equal to .. Economy’ equilibrium is characterized by the time paths of consumption,
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human capital investment physical capital, human capital, wage and interest rate at

each point in time.
Equilibrium:
In this model the competitive equilibrium is defined as follows:

Definition 1: A competitive equilibrium for this economy is a list of sequences of
consumption plans {{c, .} 3=4}:°=0, child investment plans {{I,} 2=4}z°=0, asset
stock sequence {{a,} 3=4}:10, factor prices {w,, 7.}, , production plans {¥;}&2,

such that:

i.  Given the relative prices (w; and r;) and tax rates (t. and t,,) household
chooses the consumption sequence (c4¢,Cs i1, Cot+2, C7.t+35 Co,t+55 Cot+6)s
asset stock sequence (as;, Ag 41, A7t42, Age+3, Aor+q) AN human capital
investment (I4¢, Is ¢ +1, Is¢+2) 10 maximize lifetime utility subject to the budget

constraints;

ii.  Given the factor prices (wg, ;) the firm maximizes profits subject to a

production technology;

lii.  The goods market clears:

Yt:Ct+1ht+1kt+Gt

where
Y, = K&[H ] (14)
4 (15)
Ht = Z hg,tlg,t
g=4
9 (16)
Cy = Z Cgt
g=4

K, =

]
&
=

Q
Il
NS



6
Iht - 2 Ig,t
g=4

iy = Kew — (1 8)K; 19)
iv.  The government budget (13) is balanced.
4.2.1 Characterization of Competitive Equilibrium
In equilibrium, firm maximizes profit according to:
I, = K& [He]'™% — weH, — 1K, — 6K, (20)
K, =0,H, >0
Implying the first-order conditions
oIl (21)
a_KZ = aKF ' (H)V  —1, =86 =0
all (22)
(.,—Hz = (1 - a)KFH) ™ —w, =0
Using (21) and (22) we obtain the following factor prices in equilibrium:
Tt = akta_l - 6 (23)
we = (1 - a)k” (24)

where k; is capital per unit of effective labor, w, is wage per effective unit of labor, ;

is the interest rate, and & is the physical capital depreciation rate.

On the household side, we first derive the intertemporal budget constraint by

eliminating savings from individuals' budget constraints ((1)-(6)) to obtain the
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conditions characterizing the steady-state equilibrium. The intertemporal budget
constraint obtained as in equation (25).

We use the direct computation method to solve the problem. The Langrangian
formulated with the lifetime utility (1), the human capital production function (9), and

the intertemporal budget constraint (25) is maximized:

(1 — Ty )Wep1heyr (1 = Ty )Weiahesr (25)

(1 +7141) (1 + 7101+ 7342)
(1 — ty)Weszhiys

(T4 141) (L + 142) (L + 743)
(1475641 _ (14 742

(1 +741) (1 +141) (1 + 7342)
b (L + 717043

(L4 7141) (A + 142) (L + 743)
_ (1+t)cgiea

(14714 1) (L + 142) (L + 143) (1 + 7 40)
B (L+7.)Co45

(L +730) (1 + 142) (L 4+ 143) (1 4+ 144) (1 + 745)
(L+7)l5041

(1+741)
_ (1 + 7l 42 _

(141041 + 1142)

1-1y) whe +

- (1 + Tc)c4,t

— (A +1)ly —
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L(C4,t: Cs,t41) Co,6421 C7,6431 C8,t4+41 Co,e45 Laer Is e 41, I6,t+2)
= lo!](c4,t) + 5109(C5,t+1) + leo.g(c6,t+2) + 53109(C7,t+3)
+ B*log (C8,t+4) + Blog (C9,t+5)

_ 7]
+ B°p log [Vl(hflh,tl @y

0
+ -y [Vz (htzzls,tﬂl_(z) ’

Ui

]!
+(1- YZ)(ht€316,t+21_(3) 2] 2]

(1 —Ty)Weiq (1 — Ty )Wyt
(1 +741) A+ 7)) A+ 742)

+/1l(1—TW)Wt+

1—7,)w 1+7.)c
+ ( w)Wei3 C (4 1)cs, - ( c)Cs 41
(1 +741) (A +152) (1 + 7243) (1 +7¢41)
(1 +71)C6 42 (1 +7.)C7e43

@)+ 1) A+ )@+ 1) (L +7e43)
_ (1 + 1) 44
(L4104 ) A+ 142) (L + 143) (1 + 744)
B (1 +7.)Co45
(L +730) (1 + 132) (L 4+ 143) (1 + 142) (1 + 745)
(L + 75,41 _ (I + )42
(1 +741) (141040 + 142)

-+t )l —
where 1 > 0 is the Lagrange multiplier.
Problem (26) implies the following first order conditions:

oL = 1 Adl+1)=0
0Cyt B Cay el =

1

5 — =1
C4,t(1 +7.)
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oL B Ad+1)

0csts1 Csprr (1 +Teyq)

B(l+r1)
Cse41(1+7)

oL  p? Al +1,)

0Co 42 B Co,t+2 (1 + 7)1+ 742) B

BE(L + 14 1) (1 + 140)
= =1
C6,t+(1 + Tc)

0L ,33 A1 +17.)

0C7t43 B Creez (L +7e00) (X +142) (A +1443) 2

N B3+ 1) (L + 1e12) (1 + 143) — 3
Cre+3(1 +7¢)

L B+ A1 +1)

- _ =0
Ocgria  Cgrra (1 + 1) (X +1042) (A +143) (1 + 144)

N 54(1 + 7e41) (1 + 7e32) (1 + 143) (1 + Tp4) -
Cr+a(1+7c)

L g5 A1+ 1)

0Cy 15 B Cotss (14 71) (X +1e42) (A + 143) (1 + 13404) (1 + 145)
=0

N B>+ 1)1+ 10 2) (1 + 143) (1 + 740) (1 + 745) — 2
Co+s(1 +7¢)
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(32)



0L

aI4,If+1

= ﬁs Y1 (ht{114,t1—{1)91

)
+ 1 -y [Yz (htzzls,Hll_(z) ’

n_
0,18:*

0,10, 60,-1
+(1- VZ)(ht(316,t+21_<3) 2]62 77]/1(ht5114,t1_(1) ! ht(1 (1

- (1)14;_(1

|

0
/ |71 (ht€114,t1_(1) '

0 _
+ (1 -y [Vz(htles,tﬂl_{z) (- Vz)(htzslé,wzl {3)

=0
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0L

a15,1/'+2

ﬁs Y1 (ht{114,t1_{1)61

N
+ (1 -y [Vz(htzzls,tﬂl (2) ’

A_q
6 z_l g 6,
+ (=7 (heF o™ ) | (a1 5)

N
+ (1 -y [Vz(htzzls,tﬂl (2) ’
0 61
_ 9
+(1 _VZ)(ht<316,t+21 {3) 2] ’ (1

2
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R (1 — {Q)lg 4

|

_ 0
= Y1NY2 (htzz 15,t+11 Z2)

N
/ Vl(ht<114,t1 (1) !

_z.7\02
+ 1 -y [Vz(htzzls,tﬂl Zz)
n
01 |61
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+ (1 _y2)(ht€316,t+21 (3) 2] ’
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0L 6
= B° Vl(htzllul_ﬁ) '
0l 143 '
% 13,92
+ (1 -y [Vz(ht Isitq )
A_q
6,70+ 6,
+ (1= 1) (B loesa ™) 77| {Yalhems® L)
_en02
+ 1=y [Vz(htzzls,tﬂl Zz) :
91'
_7z.702106,
+ (1 _yz)(ht<3l6,t+21 63) 2] ’ (1
_z. 021 _
—yon(1— Vz)(htqsle,wzl {3) ’ htcS(l - (3)16,t+2 G
Gy 1-)\0
/ )’1(ht Lyt )
r 0
+ -y [yz(ht<215,t+11 {2) :
n
6116,
( 1— 62 2] l
+(1- yz)(ht 316'“'2 53) ] 2 B (1 +7p41) (1 + 1e42)
=0
0L _ 4 —pyy ¢ o mdWen | (=)W (36)
oA wr ot (1 + 7¢41) (1 + 7)1+ 1e42)

+ (1 - Tw)Wt+3
(T4 104X+ 142) (1 + 143)
(14 75,041 _ (14 7642
(1 +7e41) (1T + 710+ 742)
_ (L+ 71743
(14104 + 7142) (1 + 143)
B (1 +71)cgiea
(T + 1001+ 142) (A + 13) (1 + 744)
_ (1 + TC)C9,t+5
(T + 1) (U + 14) (A + 143) (1 + 134) (1 + 745)
(1 +7)l5¢41 _ L+t )lgeia
(1 +741) (1 + 7110 (1 + 742) B

— (I +1)css
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The first order conditions ((27)- (35)) imply the following equilibrium conditions for
the individual:

Cser1 = B+ Tey1)Cay (37)
Cotrz = B(L+Ti42)Cs41 (38)
743 = B+ T443)Co 42 (39)
Cotra = B(L 4+ T144)C7 143 (40)
Cots = B(1 4 Tey5)Cotra (41)
(42)

_ 0
V1 (ht—3(114,t1 {1) y

)
+ -y [Vz(ht—3<215,t+11 gz) ’

+ (1
A -
— 2 — 1~
_VZ)(ht—3z3I6,t+21 63) ] ’ H_Y1H1(ht—3{114-,t1 (1) ht—sql(l
1
— ),

_ 0
/ Y1(ht—3(114,t1 (1) '

_ 7]

+(1—vy1) [Vz(ht—S(ZIS,tHll Ez) ’
n
01104

0
+(1 - VZ)(ht—3<316,t+21_<3) 2]92

_ (14 749) (1 + 7642) (14 743) (1 + 714.4) (1 + 745)
Cor+s(1+7c)
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s \01-1 ~
Vl(ht—3(114,t1 51) ' ht—B(l(l_Zl)Ll-,t o (43)

_zN02-1 _
1- )’1)1’2(ht—35215,t+11 Zz) : ht—362(1 - (2)15,t+1 2

(1 +1p41) =

_7.~02-1 _
Val(hees®ls 140 72) 7 hes2(1 = &)Ig ™) (44)
_7z.N\02—1 _
(1- VZ)(ht—3(316,t+21 63) : ht—3<3(1 - (3)16,t+2 &

(1 +1p42) =

The solution to the firm’s and the individual’s problems and the government budget

constraint implies equilibrium allocation.

4.2.2 Steady State Equilibrium

In this economy, in the long run all endogenous variables (i.e., consumption, child
investments, savings, interest rate, wage rate, human capital, physical capital) are
constant (i.e., zero growth in this case). Such an equilibrium is called the steady state

equilibrium.

Definition 2: A steady state is an equilibrium such that is satisfies conditions above
and given tax rate and behavioral parameters (t,,,¥1,Y2, 61,02, ¢1,¢5, (3,1, ¢) all
endogenous variables ((cg) =2, (Ig ) 9=% 8, (ag ) 9=, Wy, 1

,h:, H, K, ;) are constant for all periods of time.

By solving system of equations consisting household budget constraints (2)-(7),
individual level of human capital production function (9), physical capital production
function (10), aggregate level of human capital production functions (11), aggregate
consumption function (16), physical capital function (17), human capital investment
(18), physical capital investment (19), interest rate (23), wage per effective unit of

labor (24), and Euler equations from household side (37)-(44) we can obtain 23

endogenous variables ((cg)9=%2, (I;+)9=%, (ag0)9=>"° we, 1, he, Hy, Ko,
Y;, I, Ct, G¢). However, the analytical solution method is not applicable due to the

complex structure of multi-period OLG models. Therefore, we use the Gauss-Seidel
method, which is a numerical solution method adopted by Auerbach and Kotlikoff

(1987). The details of this solution are presented in Chapter 5.
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4.2.3. Transition Path Equilibrium

In order to compute the transition path, we first obtain the steady-state results of the
benchmark model using equations (2)-(7), (9)-(11), (16)-(19), (23),(24), (37)-
(44).Then, we compute the steady-state results that the economy will reach after
implementing the ECD policies. Given the initial conditions, we simultaneously
compute the transition path of the economy. We use the method adopted by Auerbach
and Kotlikoff (1987) to compute the transition period between these two steady states.

Chapter 5 presents the policies and details used to compute the transition path.
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CHAPTER 5

THE BENCHMARK ECONOMY AND POLICY SIMULATIONS

In this chapter, first we describe the numerical solution strategy for the benchmark
model that is characterized in Chapter 4. Secondly, we describe the transition and
steady-state equilibrium computations of the economy resulting from the government's
policies to subsidize the ECD investment. Next, we present the data used to calibrate
the model’s parameter. Then, we describe the conceptual structure of the social
accounts matrix and its version created with the data from the TURKSTAT National
Accounts and Household Budget Survey (HBS), the Budget Financing Statistics of the
Ministry of Treasury and Finance for 2019 Turkish economy. And finally, we
elaborate on the selected ECD investment policies and implemented policy

simulations regarding the alternative policies.

5.1. The Solution Strategy

The process of computing the equilibrium path of the economy involves three stages.
Firstly, we solve for the steady state equilibrium of the benchmark economy with no
policy. Secondly, we solve the steady state to which the economy converges after a
policy is implemented. Finally, we solve for the transition path of the economy

between these two steady state equilibria.

Solving for the benchmark model the initial steady-state equilibrium means solving
simultaneously the system of equations that characterize the equilibrium described in
Chapter 4. This system of equations is solved using a technique called the Gauss-
Seidel method, which is a numerical solution method adopted by Auerbach and
Kotlikoff (1987). In the solution process, initially, some of the endogenous variables
in the model are guessed. Based on these values, other endogenous variables of the
model are computed, including the ones that were initially guessed. If the obtained
values for the guessed variables in the beginning match the values obtained at the end

of the computation, this indicates that the system of equation system has been solved.
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However, if the computed values are not consistent with the initial estimates, the
process is repeated using the values obtained at the end of the previous computation.

This iterative process continues until a consistent result is achieved.®

5.1.1. Computation of the benchmark model’s steady-state equilibrium

The algorithm for the model established in this study works as follows: The algorithm
starts with guessing initial physical and human capital levels (K, H). Factor prices

(w,r) are calculated according to this initial guess. Household’s problem is solved
according to these factor prices and human capital level. The solution is formulated to
meet the model's assumption that no physical assets are passed down to individuals
and that agents are unable to borrow. Household problem is solved by “secant
method” which is a root finding method (Mathews and Fink, 2004). This method is
applied as follows: We first guess two initial points for asset holding to compute the
optimal path for consumption and savings. Using the first initial point (as the asset
holding for the period before the last period), other entries of asset and consumption
paths with the help of budget constraints and the Euler equations of the consumer are
computed. Using the second initial point, another asset and consumption paths are
computed. Then, the next initial point using the previous two points are computed with
the help of the secant method. The secant method used to create the third guess is

formulated as follows:

Xs41 — Xg

o2 =X T E G ) — f (%)

f(Xs41)

The function f(xs,.) gives the value of the first-period asset holding corresponding
to the initial value x,;. Then, we compute the new asset and consumption path using
the new initial value of asset holding. The computation is repeated applying the secant
method to find new initial points until finding the first-period asset holding as zero (or
very close to zero according to a tolerance value). When we find an asset matrix whose
first entry is zero, then the computation of the household problem ends, and we

continue with the computation of new physical and human capital.Since the sum of

6 All simulations in this study were performed using MATLAB software.
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the savings of adult individuals in the economy will constitute the total physical capital
in that period, this value becomes the new physical capital estimate. The solution to
the household problem includes investment in human capital, which determines the
level of human capital in the new generation. If the computed physical and human
capital value converges to the guessed value (according to a certain tolerance value),
the algorithm is terminated. Otherwise, the process starts with a new guess. In order to
improve the accuracy of the numerical analysis, we select a very low tolerance value

(10713) to compute consumption and savings paths, as well as physical and human

capital paths.’

5.1.2. Computation of the steady-state equilibrium with alternative policies

The method used to compute the steady-state equilibrium after a policy is implemented
is essentially the same as the methods used to compute the steady state before the
policy. What is different between the two method is determination of consumption tax
rate, which is exogenously determined in the benchmark model. The government
finances the subsidy for ECD investments by increasing the consumption tax rate
levied on households. While government spending remains constant at the level in the
benchmark model, the balanced budget is maintained with a consumption tax rate to
offset the increase in subsidies. Therefore, at the end of each iteration, the consumption

tax rate is calculated to satisfy a balanced government budget.

5.1.3. Computation of the economy’s transition path

The transition begins with the implementation of the policy which comes as an
exogenous change in the economy. In the model, the implementation of the policy
begins with an individual who is born at time t = -3 and who becomes an adult at time
t=0. The ECD policy implemented by the government has an impact on human capital
of children born at time t = 0 and thereafter. There are five adult individuals, called
"old generations”, who are alive during the time period when the policy is
implemented. However, since those generations do not have young children, they are

not eligible to receive ECD subsidy. The policy only affects older generations through

" At the end of the computations, the output (gross domestic product) value was calculated separately
using the production, expenditure, and income approach to analyze the accuracy of the values.
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increased consumption tax rates since the government will balance subsidies for
households with young children with an increase in consumption tax rates in the
budget. The outcomes of the decisions made by these old generations will be computed

separately.

Transitional equilibrium computations of the economy are similar to steady-state
equilibrium computations. However, when computing the transition path, all periods
are solved simultaneously, as the actors in the economy will take into account the
factor prices and consumption tax rate that will change in a dynamic structure when
making their choices. Before computing the transitional equilibria, one must decide on
the number of periods before the economy reaches its steady state equilibrium. It is
important to set a time long enough for the economy to reach steady state equilibrium
because if this time is insufficient, the computations will be incorrect as the economy
will prematurely converge to a steady state equilibrium. We start the computations by
guessing the initial value for physical capital, human capital, and consumption tax
rates for the number of periods determined as the transition period. We guess the initial
values for these endogenous variables by linearly interpolating between the first and
last steady state. As in steady state computations, using this first guess, We first
compute factor prices, and then household consumption, investment and savings levels
from budget constraints and Euler equations, and consumption tax rate from the
government's balanced budget. With the help of these two levels, new guess for
physical capital, human capital and consumption tax is obtained, and computations are

implemented again using the new guesses.

However, this procedure is used only to compute the outcomes of the decisions of the
individual who becomes an adult with young children after a policy is implemented.
We also implement computations for old generations who start to take decisions
assuming that the economy would continue in its previous steady state before the
policy is exogenously introduced and change their decisions accordingly after the
policy. The problems of the old generations are solved under the factor prices and
consumption tax rates in the economy after the policy, given the savings and
investment decisions before the policy. The problems of old generations are solved
with the “false position method”, which is an alternative root-finding method

(Mathews and Fink, 2004). This method is implemented as follows: Firstly, two initial
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points, x, and x4, are guessed to bracket the root of asset holding by having opposite
signs between f(x,) and f(xs,1). Then, using these initial points, a third guess (false

position) is calculated by the formula

X — 5 f(xs+1)(xs+1 - xs)
ST fxgyn) — f(xs)

Then, we identfy which subintervals contain the root by checking the signs of f(x;),
f(xs41), and f(x542). If f(x542) has the same sign as f(x,), the root is between x,, ,
and xg,q, then xs,, is chosen instead of x,. If f(xs,,) has the same sign with

f(x541), the root is between x; and x,,,, then x,,, is chosen instead of x,,, and the

process is repeated for the predetermined maximum number of iterations. When the
results converge, the last calculated false position is taken as the approximation of the

root.

5.2. Calibration

In calibrating a general equilibrium model, the parameters and variables of the model
are adjusted to fit a given set of real economic data and the theoretical assumptions in
establishing the model. In order to calibrate the model's parameters for the initial
steady-state equilibrium of the economy to the 2019 Turkish economy, a social

accounts matrix (SAM) using data from various sources is established.

5.2.1. Data

The data used to create the SAM is obtained from various sources. The 2019
TURKSTAT National Accounts provide the data on payments made to employees and
capital, as well as individual consumption expenditures. The share of investment
expenditures on children in total expenditures is determined using data from the 2019
TURKSTAT HBS Indirect and direct tax rates and the share of total tax revenue in
national income are calculated using data obtained from the Budget Financing
Statistics of the Ministry of Treasury and Finance for the same year.
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5.2.2. Social Accounting Matrix

A Social Accounting Matrix (SAM) is a comprehensive and detailed representation of
transactions in an economy over a specific period, usually a year, including production,
consumption, investment, and government activities. It provides a structural
framework that captures the flow of goods, services, and factors of production in an
economy in terms of revenues and expenditures. SAM is an important tool for
calibrating the model for the initial condition of the economy, both with
macroeconomic and behavioral parameters, to a real economy before a policy is
implemented. In the SAM established in this study, GDP is derived from the sum of
payments made to the workforce and net operating surplus (mixed income). The share

of capital income in GDP («) is obtained from the ratio of net operating surplus to

GDP (Y):

_r.K
“*=7y

Since no detailed data on households' investments in early childhood development for
Tiirkiye exist, these data are calibrated through the "preschool education expenditure"

with code 10101 in the HBS. The share of preschool expenditure in the total
consumption expenditures of households (1, /Y) is used to find the ratio of investment
in children within the consumption value obtained from macroeconomic data. The

altruism parameter (¢) is calibrated to match with to this ratio. Household's time

preference (p), is calibrated to be consistent with key macro indicators. Interest rate
and wage per active labor force are computed endogenously in the model. Interest rate
is calculated as the marginal product of capital and wage per active labor force the
marginal product of the active labor force. Tax on wage income in the model
constitutes the direct tax income, while tax on consumption and investment
expenditures in children constitutes the indirect tax. These tax rates are calibrated
according to the ratio of indirect and direct tax revenues (t.(C+ I, + I5+
Ig) / t, (Hw)) and the ratio of total tax revenue to GDP (T /Y) using the data from
2019 Budget Financing Statistics of the Ministry of Treasury and Finance. The ratio
of total consumption to GDP (C/Y) calibrated using the data from 2019 TURKSTAT

National Accounts. Government expenditures are calculated to be consistent with row
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and column balances in the SAM. The behavioral ({3, {,, {3) and technical parameters
(Y1, Y2, 601,682, 1) in the human capital production function could not be calibrated due

to lack of data, and the parameter values are taken from studies conducted in this field
in the literature (Cunha and Heckman, 2007; Lee and Seshadri, 2019). Sensitivity
analysis, presented in Chapter 6, is conducted with different parameter values to check
to what extent the policy simulation result changes

The social accounts matrix (SAM) is theoretically presented in Table 5.1, and
numerical structure created based on Turkish data for 2019 presented in Table 5.2.

Parameter values used in the model are presented in Table 5.3
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Table 5.1: Theoretical structure of the Social Accounts Matrix

Activities Consumer Child Investment Child Investment Labor Capital Government
(ECD period) (School period)
Activities Final consumption Investment in the Investment in Final consumption
expenditures child in the ECD school age children expenditures
(Household) period (Government)
Consumer Wage income Savings

Child Investment
(ECD period)

Investment in the child
in the ECD period

Child Investment
(School period)

Investment in school
age children

Labor Payments to the
workforce
Capital Operating surplus/mixed
income; net
Government Taxes on wage income,

consumption and
investment in children
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Table 5.2: Social Accounts Matrix (Thousand TL)

. Child
Child Investment
Activities Consumer Investment Labor Capital Government Total
(ECD period) | (S¢hool
P period)

Activities 2.446.587.159,14 3.840.934,44 5.841.140,61 726.597.059,42 3.182.866.293,61
Consumer 1.342.907.498,40 1.839.958.795,21 3.182.866.293,61
Child 3.840.934,44 3.840.934,44
Investment
(ECD period)
Child 5.841.140,61 5.841.140,61
Investment
(School period)
Labor 1.342.907.498,40 1.342.907.498,40
Capital 1.839.958.795,21 1.839.958.795,21
Government 726.597.059,42 726.597.059,42
Total 3.182.866.293,61 3.182.866.293,61 3.840.934,44 5.841.140,61 1.342.907.498,40 1.839.958.795,21 726.597.059,42

Sources: 2019 TURKSTAT National Accounts (payments to labor force, payments to capital and household’s final consumption expenditures), 2019 Household Budget Survey (Share
of early childhood development expenditures in total consumption), Ministry of Treasury and Finance 2019 Budget Finance Statistics (rate of direct and indirect taxes)), Lee and
Seshadri (2019) (Behavioral parameters) and authors' calculations Note: The tax revenues and expenditures of the government are calculated with SHM offsetting applications.
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Table 5.3: Calibrated parameters

Parameter Definition Value
a Production elasticity of capital 0.5781
p Time preference rate 0.0417

[0/ Altruism parameter 2.45
t. Consumption tax rate 0.1835
t, Wage tax rate 0.2069
C/Y Total consumption/GDP 0.7681
T/Y Total tax income/GDP 0.2288
t.(C+I4+Is+ Indirect taxes/direct taxes 1.6211

I¢) / t,,(Hw)

1,/C ECD investments/Total consumption 0.0015

Y1 Skill multiplier of ECD period 0.8

Y2 Skill multiplier of schooling period 0.7

0, Elasticity parameter of ECD period 0.1

0, Elasticity parameter of schooling period 0.2

n CES parameter 0.7

{1 Parental contribution on child (ECD period) 0.9

{ Parental contribution on child (school period 1) 0.71

{3 Parental contribution on child (school period 2) 0.68

Source: Own calculations, Lee and Seshadri (2019) ve Cunha and Heckman (2007)
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CHAPTER 6

IMPLEMENTED POLICIES AND SIMULATION RESULTS

In this section, we will begin by outlining the policies implemented to subsidize ECD
investment. We will then present the steady-state outcomes of both the benchmark
model and policy simulations and compare the policy outcomes to determine which is
more effective in terms of increasing economic indicators. Finally, we analyze the
results of the transition path calculations, which is the trajectory of variables between
the steady-state equilibrium of the benchmark economy and the steady-state

equilibrium that the economy reaches after implementing a policy.

6.1. Implemented Policies

For policy simulations, we select four policies the government implements to subsidize
ECD investments. These policies are lump-sum subsidy, matching funds (with two

levels), universal child benefit, and child tax credit policies.

Currently, only lump-sum subsidy is being applied in the Turkish context. After
comparing the impact of different policies with the one currently implemented in
Tiirkiye, we can determine the most effective policy for promoting ECD and achieving

the highest level of all economic indicators.

6.1.1. Lump-sum Subsidy Policy

This policy is designed to support households with young children in the ECD period
by providing them with cash transfers. The primary goal is to increase household

income and boost child investment.

The government provides this subsidy unconditionally, meaning that households are
free to decide how much of the transfer they want to spend on improving their child's
human capital and how much they want to allocate for other expenses. The
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subsidy provided by the government appears in the budget constraint of households
with children during the ECD period as in (45).

(A +71)ege + (M + 1)y +ase = (1 — 1) wehy + ECD_subsidy (45)

Since the government maintains a balanced budget, one way to finance the subsidy is
to increase consumption tax rate. As a result of the lump-sum subsidy policy, the

government's budget constraint is as in (46).

46
Tc(C4,t +esetcCort et gt Cor) F Ty + s + I6,t) + 7, (Hewy) (46)

= G; + ECD_subsidy

Studies have demonstrated the effects of the household income-increasing lump-sum
subsidies. For example, Dahl and Lochner (2012) conducts a study to
determine the effect of the Earned Income Tax Credit, which increases household
income, on children's math and reading achievement. The research reveals that a
$1,000 increase in income raised test scores in math and reading by 6 percent of a
standard deviation. Additionally, the study finds that this effect was more pronounced
in children from disadvantaged families. Milligan and Stabile (2011) investigates the
impact of the expansion of Canadian child benefits on various outcomes such as test
scores, mental health, physical health, and deprivation measures. The study revealed
that an increase in child benefits led to an improvement in test scores and a reduction
in aggression, maternal depression, and the incidence of hunger. The study concluded
that higher child benefits can significantly improve the mental health and well-
being of both children and mothers. Aizer et al. (2016) conducts a study to determine
how cash transfers to low-income families affected their children's life expectancy,
nutritional status, educational attainment, and income in adulthood using the data from
the Maternal Pension program, administrative records, censuses, and World War 11
enlistment and death records. The program was the first government-sponsored
welfare program in the United States and was active from 1911 to 1935. The study
finds that the sons of mothers whose applications were accepted under the program

lived a year longer than those whose mothers were rejected. In addition, boys of
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accepted mothers were less likely to be underweight, received one-third more
education, and had higher incomes in adulthood than the children of rejected mothers.

Lump-sum subsidy policy is implemented within the scope of articles 202-206 of the
Civil Servants Law No. 657, which provides financial assistance to civil servants who
are married with children in Tirkiye (family allowance). This assistance is 1500 of
reference amount for the civil servant's spouse who does not work or does not receive
a pension from any social security institution and 250 of reference amount for each of
his/her children by the monthly coefficient (increased by one-fold for children in the
0-6 age group, including the 72nd month). Only the difference is paid if the family
allowance paid to one of the spouses for their children is lower under the employment
contract or collective agreement. "The Council of Ministers is authorized to increase
this level by up to 3 times." According to this law, in July 2023, the amount was 127.45
TL for households with children over the age of six in Tiirkiye and 254.89 TL for
households with children under the age of six. As of 2024, these amounts are 190.22
TL and 380.44 TL, respectively.

In the model, under the lump-sum subsidy policy, the amount of subsidy provided by
the government is set conservatively to correspond to about half of the average level
of 0.8% of OECD countries' government expenditure on pre-school education to
national income (0.039) (OECD, 2019).

6.1.2 Matching Funds Policy

Matching funds refer to funds that are provided in proportion to funds obtained from
alternative sources. Some government programs offer matching funds to encourage
savings for particular goals, such as education or homeownership. For example, in
Child Development Account program, governments open an account at the birth of a
child and provide matching funds to encourage family savings for investing in a child’s
future. This policy implemented in many countries. Loke and Sherraden (2009)
provides an overview of the Child Development Account policies in Singapore,
Canada, the United Kingdom, Korea, and the United States of America (USA) and
discusses the proposed policy in terms of its inclusiveness, progressivity, coherence,

integration, and development.
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Kim et al. (2017) shows that Child Development Accounts can encourage parents to
invest in their children's education at an early stage and set high expectations for their
academic success. Ambler et al. (2015) also shows that matching funds increase
education investment and reduce labor force participation among school-age youth.
Moreover, it has been observed that it causes a crowd-in effect. In other words,
government investment leads to an increase in household investment, although it is not
conditional. Grinstein-Weiss et al. (2014) investigates the outcomes of experimental
programs with different types of savings accounts. These programs match the
contributions of low-income individuals, enabling them to build up their savings. One
experiment finds positive impacts on the social-emotional development of

disadvantaged children at the age of four.

In this model, the government and the household simultaneously provide the
investment for the child. Although this policy can be implemented in different ratios
by households and governments, we examine the effects of 1:1 financing in this

analysis, as it is the most common form of this practice.

The subsidy given in this policy directly contributes to the child's human capital
production function. Since this fund will be spent only on the child, we suggest an in-
kind payment so the given subsidy does not appear in the household budget constraint.
The subsidy is paid on the condition that the family contributes the same amount to
the investment in their child. As a result of the subsidy given by the government, the

human capital production function is as in (3).

hé,t+3 = h:},t+4 = hIS,t+5 = hg,t+6 (47)
]
= |y, (ht<1 (Lml_{l + ECD_subsidy)) '

_ 0
+ -y [yz(htZZIS,t+11 Cz) :

n
0,10
_ 0
+ (1 _VZ)(ht<316,t+21 <3) 2] ’

Since the government maintains a balanced budget, the subsidy increases the
consumption tax rate to compensate for the ECD subsidy. As a result of the matching

funds subsidy policy, the government's budget constraint is as in (46).
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The government directly provides the expenditure to the child instead of transferring
it to the household. This policy simulations under two different scenarios examines the
effects of two different subsidy amounts. The first scenario involves using the same
amount of subsidy in the lump-sum model to observe the effects of an equal subsidy
amount provided by the government. In the second scenario, the subsidy level is set at
half of the level in the lump-sum subsidy policy. This amount, combined with the
amount of investment made by the household, is equal to the subsidy given in the

lump-sum model.

6.1.3. Universal Child Benefit Policy

A universal child benefit is a payment from the government to families to support the
costs of raising children. It is available to all families with children within a specific
age range, regardless of their income level or socioeconomic status. Universal child
benefit programs reach a larger portion of the child population compared to other
transfer programs that use means testing or other targeting criteria. The high
participation rates in universal child benefits are mainly due to the simplicity of
eligibility rules, such as including all resident children up to a certain age, and the ease
of administrative implementation, such as registering children for child benefits
automatically at birth (Bastagli et al., 2020).

Universal child benefits can be in cash or in kind. However, since the assistance
provided in this policy simulation directly enters the child's human capital production
function, this practice fits better with in-kind subsidy, so the implementation of the
policy could be in the form of universal childcare assistance. With this assistance,
children access free early childhood education and care services, regardless of their
parents' income level. Studies have shown the positive effects of these services on
child development (Garcia et al., 2017; J. J. Heckman, 2011). Gormley et al. (2005)
investigates the effect of Oklahoma's universal pre-kindergarten program. The study
finds that children from various ethnic backgrounds, including Hispanic, Black, White,
and Native American, and those from different income brackets, all benefited from the
program in terms of improving their school readiness. In this policy, ECD investment
for the child is covered only by the government. Households do not invest in the child
during this period. The subsidy given in this policy directly enters the child's human
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capital production function. Therefore, subsidies are the only factor in the ECD
investment part of the human capital production function, as can be seen in (48).

I N N N
h3,t+3 - h4,t+4 - h5,t+5 - h6,t+6 (48)

0
= |y, (htzl(ECD_subsidy)) '

0

+ 1=y [Vz(htczls,tﬂl_(z) :
n
il

+(1- Vz)(htzsle,t+21_(3) 2] i

In application, families may receive different benefits, such as cash transfers or in-
kind benefits for early childhood care and education, healthcare, food, or housing. The
design and implementation of universal child benefit programs may vary across
countries. There may be differences in these programs' administrative structures,

eligibility criteria, benefit levels, and financing mechanisms.

The model in this study does not include different income groups, but household
income levels increase as the economy grows during the transition period. Therefore,
instead of covering all children in different income groups at any given time of the
economy, we propose a universal child benefit that covers all children at all times
during the transition period of the economy. In this policy, the government provides
households with an equal amount of ECD subsidy as in the lump-sum policy. Thus,
the universal child benefit policy is compared with the lump-sum subsidy policy and
the first scenario of the matching funds policy since the subsidy provided by the
government is the same. Additionally, the universal child benefit policy will be
compared with the second scenario of the matching funds policy, as both policies have

the same total child investment level.

6.1.4. Child Tax Credit Policy

In general, a tax credit allows taxpayers to subtract the credit from their debt when
paying total tax to the government. There are two types of tax credits: refundable tax

credits and non-refundable tax credits. A refundable tax credit is a credit where the
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government repays the difference to the taxpayer if the amount of the credit to be
deducted exceeds the amount of tax payable. Thus, a low-income taxpayer is able to
pay negative taxes by being entitled to receive a tax credit that exceeds his/her tax
liability. In a non-refundable tax credit, taxpayers only receive a tax credit for the

amount of tax they pay, even if they are entitled to more than that amount (IRS, 2023).

This policy draws inspiration from the USA model, where two types of tax credits are
available based on eligibility. The first is the earned income tax credit, which is a type
of tax credit that low-income taxpayers can benefit from, whether they have children
or not. The second is the child tax credit, which is a tax credit that benefits taxpayers
with dependent children under the age of 17 (IRS, 2023). However, since the aim of
the policies implemented in this study is to support the human capital investments of
families with children in the ECD period, they were designed to be implemented only
in households when they have young children. The Child Tax Credit (CTC) was
introduced in the United States in 1997 as a part of the Taxpayer Relief Act. Initially,
it was a non-refundable tax credit of $500 per child, but over time, the amount was
increased and made accessible to more taxpayers. In 2003, it was raised to $1,000 per
child, and it gradually became refundable. From 2018 to 2025, the child tax credit
amount for each eligible child has been increased to $2000, out of which $1400 can
be refundable (Crandall-Hollick, 2018). However, due to the COVID-19 pandemic,
the amount of credit is significantly increased in 2021. Under the American Rescue
Plan Act, the credit has been raised to $3600 for children under the age of 6 and $3000
for children between the ages of 6 and 17. Additionally, significant changes have been
made to the child tax credit plan during this period. For low-income households, the
child tax credit plan has been provided as non-refundable and has a two-stage “phase-
in” threshold. After reaching a fixed-level plateau, it enters the phase-down period at
a certain income level and phases out for the next higher income level. However,
during the COVID-19 period, the phase-in part of the plan was removed and became
fully refundable (Crandall-Hollick, 2021). Research shows that tax credits can lower
child poverty rates, improve academic performance, and increase lifetime earnings.
Chetty et al. (2011) estimates that a tax credit of $1000 boosts a child's test score by
6% of a standard deviation and increases their lifetime earnings by 0.54 percentage
points. Wimer et al. (2021) shows that the expanded child tax credit in 2021 led to a

73



significant decrease of 43% in child poverty rates, bringing them to the lowest level
ever recorded. This decrease is due to low-income households not receiving full tax
credits because of the non-refundable tax credit system, but with the new regulation,
they are able to receive full tax credits. In 2020, approximately 33% of children did
not qualify for the full CTC due to family income restrictions. However, the temporary
expansion of CTC eligibility under the American Rescue Plan made almost all of these
children eligible for the full credit (Collyer et al., 2023). The phase in part of the non-
refundable CTC policy is not implemented in this policy simulation because, as
aforementioned studies show, it is an unfair practice for low-income groups. In
practice, the subsidy level gradually enters the phase-out phase after a certain threshold
level of per capita wage, but in this policy simulation, for the convenience of
computations, the amount of subsidy initially given at the same level as the lump sum
policy is reduced to half of this amount after the threshold level. The threshold value
is determined as the level at which wage income in the benchmark model increased by
3.5 percent.

6.2. Policy Experiments

We compare the steady-state results of the benchmark model, the lump-sum subsidy
policy, the matching funds policy, the universal child benefit policy and the CTC
policy to assess the impact of government subsidies on micro- and macro-level
outcomes. Benchmark model values are normalized to 100 for ease of interpretation

in macro-level outcomes.®

6.2.1. The Results of the Steady-State Computations

Table 6.1 presents a comparison of steady-state results of the benchmark model, lump-
sum subsidy policy, matching funds policy (with two scenarios), universal child

benefit policy, and CTC policy.

The lump-sum subsidy policy, which increased the total income of the family with
children during the ECD period, increased output by 3.4% compared to the benchmark

model. In the first scenario of the matching funds policy, where the same amount of

8 The results created with the model values are also presented in Table A.1 in the Appendix.
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subsidy directly contributes to the child's human capital production function with an
equal amount of investment by the household resulting in a 33.6% boost in output.
Under the second scenario of the matching funds policy, where the government and
households invested at a level of 0.19% of the benchmark model’s GDP, there is a
20.8% increase in output. In the universal child benefit policy, where the total
investment in the child is at the same level as in this policy, output increased by 22.3%
while increase in output in child tax credit policy is limited to 1.7%. Similarly, while
the lump-sum policy leads to a 4.88% increase in physical capital, a 1.4% increase in
aggregate human capital, and a 4.4% increase in total consumption, the first scenario
of the matching funds policy leads to a significantly higher increase of 32.5% in
physical capital, 35.1% in aggregate human capital, and 42.8% in total consumption.
In the second scenario of the matching funds policy, the subsidy increases physical
capital by 20.5%, aggregate human capital by 21.1% and total consumption by 26.6%.
The universal child benefit policy increases physical capital by 22.9%, aggregate
human capital by 21.4%, and total consumption by 28.5%. Compared to these
policies, CTC policy has a limited impact on physical capital, aggregate human capital

and consumption, with only 2.5%, 0.7% and 2.2%, respectively.

Since the amount of direct investment made to the child in the second scenario of the
matching funds policy and the universal child benefit policy are equal, the results are
close to each other. However, the universal child benefit policy’s outcomes levels are
slightly higher. For example, while the aggregate human capital level increased by
20.7% in the second scenario of the matching funds policy, it increased by 20.9% in
the universal child benefit policy. The reason for this is that in the universal child
benefit policy, since the investment in children is made only by the government, the
household invests more during the school period as there is a decrease in its total

expenses of the household. This caused a positive impact on all outcomes.

When we examine the increase in ECD investments due to lump-sum subsidy and CTC
policies compared to the benchmark model, the results show a 6.4% increase in the

lump-sum policy and a 3.2% increase in the CTC policy.

There is also an increase in the investments made by the households during the
schooling period for the child for all policies as a result of the ECD subsidy given by
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the government. Investment in the 8-year period, which constitutes the first schooling
period after ECD period, increased by 5.8% and investment in the second schooling
period increased by 4.9% in the lump-sum model, in the first scenario of the matching
funds model, investment in the first schooling period increased by 30.2% and
investment in the second schooling period increased by 30.7%, in the second scenario
of the matching funds model, investment in the first schooling period increased by
19.4% and investment in the second schooling period increased by 19.5% while in the
universal child benefit policy investment in the first schooling period increased by
22.3% and investment in the second schooling period increased by 21.9% as a result
of providing ECD subsidy. Compared to other policies, the effect of the CTC policy
on school investment is limited as in other outcomes. CTC policy increases investment
in first schooling period increased by 2.9% and investment in the second schooling

period increased by 2.5%.

Table 6.1: Results of benchmark economy and policy simulations

Lumpsum Matching Universal Matching Child

ﬁindcer;mark subsidy funds Child funds tax
model model Benefit model credit

Wage 0.20 0.20 0.20 0.20 0.20 0.20
Interest rate 0.09 0.09 0.09 0.09 0.09 0.09
(annual)
g?:sump“o” L ORT: 0.18 0.13 0.13 0.11 0.18
Wage tax rate 0.21 0.21 0.21 0.21 0.21 0.21
Subsidy level* 0 0.39 0.19 0.39 0.39 0.39/0.19
ECD investment* 0.12 0.12 0.19 0.00 0.39 0.12
School 1 0.11 0.11 0.13 0.13 0.14 0.11
Investment
School 2 0.10 0.10 0.11 0.12 0.12 0.10
Investment
Output 100.00 103.40 120.75 122.26 133.62 101.74
Physical capital 100.00 104.88 120.54 122.88 132,51 102.47
Aggregate human
capital 100.00 101.42 121.10 121.37 135.07 100.73
Consumption 100.00 104.38 126.61 128.52 142.81 102.21
Government
expenditure 100.00 100.00 100.00 100.00 100.00 100.00

Source: Author’s computations
* As a percentage of the benchmark model's GDP

When comparing the second scenario of the matching funds policy and the universal

child benefit policy, where the total level of investment during the ECD period is
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equal, we obtain the following results. In the second scenario of the matching funds
policy, while the household's investment in the child's first schooling period increased
by 19.4%, investment in the second schooling period increased by 19.5%. In the
universal child benefit policy, investment in the first schooling period increased by
22.3%, while investment in the second schooling period increased by 21%. Since the
government makes all the investments made in the child during the ECD period in the
universal child benefit policy, there is a decrease in household expenditures, which

causes an increase in investments in the following schooling periods.

To reach the steady state levels, it takes approximately 30 periods (240 years) for the
economy in the lumps sum policy, approximately 40 periods (320 years) in the
universal child benefit policy, and in the second scenario of the matching policy, and

approximately 50 periods (400 years) in the second scenario of the matching policy.

6.2.2. The Results of Transition Path Computations

The Figure 6.1 shows that the most effective policy in terms of increasing output in
the steady-state is the first scenario of the matching funds policy in which the amount
contributed by the government is spent directly on the human capital of the child,
provided that the households invest the same amount. The following two policies, in
terms of their impact on output, are the second scenario matching funds policy and the
universal child benefit policy. Both policies consider an equal investment in a child's
human capital production function. However, the universal child benefit policy is more
effective in terms of increasing output in the steady-state than the matching funds
model because the investment in the child is only made by the government, which
reduces the household's total expenditure. As a result, households invest more in
children's human capital in the following two school terms, leading to a higher impact

on all outcomes.

Based on Figure 6.2, the first scenario of the matching funds policy is the most
effective policy regarding increasing physical capital. However, it also causes the
highest decline in physical capital in the short term, as it leads to a decrease in
household savings due to the increased tax rate for financing. According to the long-

term effects, after the first scenario of the matching funds policy, the most effective
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policy is the universal child benefit policy and the second scenario of the matching
funds policy, respectively. The least effective policy is the lump-sum subsidy policy.
In the model, the human capital transfer occurs from parent to child, and there are three
periods between the parent and the child's first period of adulthood when human capital
accumulation is completed. Therefore, human capital accumulates gradually, which
creates a staircase-like appearance in the graphs.
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Figure 6.1: Transition Path of the Output in Lump-Sum, Matching Funds, and
Universal Child Benefit Policies
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Figure 6.2: Transition Path of The Aggregate Physical Capital in Lump-Sum,
Matching Funds, and Universal Child Benefit Policies
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As shown in Figure 6.3 aggregate human capital is stable during the first three periods,
and then it starts to increase. The stable part is attributed to the fact that children who
receive investment after the implementation of policies begin to join the labor force
after three periods. In the first three periods, the aggregate human capital accumulation
in the economy consists of people in the workforce who have reached the steady-state
level of human capital accumulation in the pre-policy economy. First scenario of the
matching funds policy leads to the highest level of aggregate human capital, followed
by the universal child benefit policy, then the second scenario of the matching funds
policy. The lump-sum subsidy policy leads to the lowest level of aggregate human
capital. CTC policy leads to lower outcomes, making it difficult to visually compare
it with other policies in a single graph. In order to provide a clearer representation of
the results, we separate the comparison of the transition path computations of the CTC
policy and the lump sum subsidy policy from other policies to present the dynamics
of the transition period more clearly.
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Figure 6.3: Transition Path of the Aggregate Human Capital in Lump-Sum,
Matching Funds, and Universal Child Benefit Policies

In the child tax credit policy, the subsidy amount, which is initially given at the same
level as the lump-sum subsidy, is reduced to half when the per capita wage in the
economy exceeds a certain level. As seen in Figure 6.4, while the output amount is at

the same level up to the threshold value in the two policies after the tax credit amount
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given for ECD investment is reduced to half of this amount, the decrease in subsidy
causes the output to increase at a slower rate initially, and then the level of output
decreases and reaches the steady-state level at approximately half of the output level

of the lump-sum subsidy policy.

Similarly, as seen in Figure 6.5, the physical capital in the child tax credit is at the
same level as in the lump-sum subsidy policy up to the threshold value. When the
amount of tax credit given decreases to half, physical capital increases at a slower rate,
and then it decreases. Then, after a short fluctuation, it reaches approximately half of

the steady-state level of physical capital of the lump-sum subsidy policy.

As seen in Figure 6.6, in the child tax credit policy, while the human capital level is at
the same level as the lump-sum subsidy policy up to the threshold value when the tax
credit provided for ECD investment is reduced to half, the human capital level
increases at a slower rate and reaches approximately half of the steady-state level of
aggregate human capital of the lump-sum subsidy policy.
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Figure 6.4: Transition Path of The Output in Lump-Sum and Child Tax Credit Policies

Since human capital accumulation is based on the parent who completed human capital
accumulation three periods ago instead of the previous generation in each generation,

the human capital accumulation graph has a staircase-like pattern.
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Figure 6.5: Transition Path of the Physical Capital in Lump-Sum and Child Tax
Credit Policies
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Figure 6.6: Transition Path of the Aggregate Human Capital in Lump-Sum and Child
Tax Credit Policies

6.2.3. Effect of Policies on Consumption Tax Rate

The government increases the consumption tax rate when implementing an ECD
investment subsidy policy since it maintains a balanced budget policy. However, as
seen in the Figure 6.7, in all policy simulations, the effective tax rate initially increases,

but it decreases after a short period of time. Since levels of consumption and child
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investment expenditure increase as income levels increase, a lower consumption tax
rate on higher consumption expenditure is sufficient to balance the same level of
government expenditure. The scenario with the matching funds policy leads to the
highest increase in output and expenditures, resulting in the most significant reduction
in consumption tax. On the other hand, the lump-sum policy has the smallest increase

in output, resulting in the smallest decrease in consumption tax.
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Figure 6.7: Consumption Tax Rate
6.3. Sensitivity Analyses

In this model, due to a lack of adequate data, we are unable to estimate the parameters
that are used in the human capital production function for Tiirkiye. As a result, it is
essential to conduct a sensitivity analysis to ensure the robustness of the model's results
by varying the values of the parameters used in the model. These parameters are the
ECD period skill multiplier (y;), school period skill multiplier (y,), elasticity
parameter of the ECD period (8,), elasticity parameter of the schooling period (8,),
CES parameter (#), parental contribution on a child in the ECD period ({;), first
schooling period (¢,), and second schooling period ({3). Sensitivity analyses are
conducted based on changing one parameter at a time. Two values are determined for
each of the parameters, one higher and one lower. Sensitivity analyses of the

parameters ({;, {5, {3) showing how much the parent's human capital contributes to
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the child's human capital are conducted in accordance with the results of empirical
studies showing that the effect of the parent's human capital contribution on the child
is higher at younger ages. The upper and lower values for these parameters are chosen

S0 as not to violate these empirical findings.

The results of the sensitivity analyses are presented in from Table A.2 to A.17 in the
Appendix. Sensitivity analysis shows that the results are robust on all parameters. In
all analyses, the most effective policy in terms of increasing outcomes is the first
scenario of the matching funds policy, followed by the universal child benefit policy
and the second scenario of the matching funds policy. The least effective policy is the
lump-sum subsidy policy. These results show that the policy recommendations
developed according to the results obtained with the parameters used in the model are

reliable.®

9 As the threshold level of per capita wage varies for each parameter value in the child tax credit policy,
we exclude it from the sensitivity analysis to ensure the comparability of results.
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CHAPTER 7

CONCLUSION

Investing in ECD provides high returns for both the individual and the society. It also
ensures equality among individuals. Governments started to show a higher interest in
investment in ECD, with the inclusion of the targets for this period in the 2030 SDGs,
which is an international call. In Tirkiye, Development Plans prepared by the
Presidency of Strategy and Budget and the Strategic Plans of the MoNE, the MoH,
and the MoFSS determine the aims, targets, and strategies for ECD. While there is a
general understanding of the significance of the early childhood period among
policymakers and researchers, there is a lack of research that analyzes the effects of
various policies promoting ECD investment on macroeconomic indicators. Our study
aims to address this gap andis driven by the necessity to provide policy

recommendations that are informed by the outcomes of policy simulations.

In this thesis, we examine the impact of alternative ECD investment policies including
lump-sum subsidy, matching funds, universal child benefits, and child tax credit on
household decisions and macro-level outputs. To this end, we develop a 9-period
overlapping generations model in a general equilibrium framework and calibrate it to

the 2019 Turkish economy.

We modeled the life cycle based on schooling age, education system, and birth
statistics (for the age with the highest number of births) in Tiirkiye. We use a multi-
period human capital formation technology with parental human capital and physical
input, which emphasizes the empirical evidence that investment in ECD has a higher
return compared to subsequent periods.The lump-sum subsidy is an unconditional
assistance given to households to boost ECD investment. In this policy, households
decide how much of the assistance is spent on improving the child's human capital.
The matching fund is a policy in which the government provides a subsidy that directly

contributes to the child's human capital on the condition that the household makes an
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equal investment. We examine two different scenarios for this policy. In the first
scenario, the government provides a subsidy that is equal to that in the lump-sum
subsidy. In the second scenario, the government provides a subsidy that is half of the
lump-sum subsidy so that, together with the investment made by the household, an
amount equal to the one in lump-sum subsidy policy is directly contributed to the
child's human capital. The universal child benefit is a government payment
that provides financial assistance to families to help the expenses associated with
raising children regardless of their income level or socioeconomic status. In this
policy, ECD investment is covered only by the government, and the subsidy directly
contributes to the child's human capital.

The child tax credit is a policy that increases household income, like the lump-sum
subsidy policy. However, in this policy, the subsidy (tax credit) is deducted from the
tax payable instead of being given directly to the household. The most important
difference of this policy, compared to the lump-sum subsidy policy, is that when the
per capita wage income levels in the economy exceed a certain threshold value, it is

reduced by half.

We find that the first scenario of the matching policy model is the most effective policy
in terms of increasing all macroeconomic indicators as it directly increases human
capital and is provided on the condition that the household makes the same investment.
When we compare the second scenario of the matching funds policy and the universal
child benefit policy where the direct subsidy provided to the child is at the same level,
we find that the universal child benefit policy is more effective. The lump-sum subsidy
policy is the least effective policy compared to the two scenarios of the matching fund
policy and universal child benefit policy. Because the subsidy given in the lump-sum
subsidy policy increases the household's income instead of directly contributing to the
child's human capital, results shows that households spend a portion of the subsidy on

consumption expenditure.

The child tax credit policy is similar to the lump-sum subsidy policy in that it

allows households to make their own spending decisions. However, it is less effective

than the lump-sum subsidy policy because the child tax credit subsidy is reduced by

half after a certain income level is reached. In all policy simulations, a higher level of
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ECD investment leads to an increase in household investment at formal schooling

periods.

As a result of policy simulations, when implementing the most effective policies of
matching fund and universal child benefit in which investment directly contributes
child's human capital, we suggest that providing in-kind payments in the form of early
childhood education and care services is a better option than giving cash payments.
Parents may lack knowledge about childcare and may not use cash incentives
efficiently. However, by purchasing early childhood education and care services with
the fund, an expert can better contribute to the child's human capital. Studies show that
providing childcare assistance to families leads to increased utilization of center-based
services and has a positive effect on children's development in the US (Burchinal et
al., 2000), in Canada (Croshy et al., 2005) and in Brazil (Leao et al., 2021).
Governments considering short-term effects may favor cash subsidies like lump sum
subsidies and child tax credits because they want to avoid reducing output by raising
consumption taxes to fund matching funds and universal child benefit subsidies, which
are provided as in-kind assistance to the child. However, in terms of their long-term
impact, in-kind subsidies that directly contribute to the child's human capital are much
more effective. Saragoglu and Karaoglan (2019) analyzes the ECD investment status
of Denmark, Finland, Iceland, Norway, and Sweden, and find that these countries have
high levels of human capital and heavily subsidize ECD investment. In contrast,
Tiirkiye lags behind in both ECD investment and human capital levels compared to
these countries. Given the relatively low impact of the lump-sum subsidy, the current
policy implemented in Tiirkiye is unlikely to have a significant effect in the long term.
By investing in all children during the ECD period, regardless of their income level,

Tiirkiye can catch up with countries that have higher income levels.

One limitation of the study is that we are unable to estimate the parameters in the
human capital production function due to insufficient data. However, the sensitivity
analysis we conducted shows that the effectiveness ranking of the policies is not
affected. Therefore, we can safely conclude that the policy recommendations are still
valid. Another limitation is the production function we employ. Formulating human

capital as a separate factor of production rather than as a factor that increases efficiency
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could have produced different results. Finally, the model does not consider labor
market imperfections. It assumes that all individuals old enough to join the workforce
are employed, but this assumption may not hold true because full employment is not

always possible.

Future work will include the examination of the effects of alternative ECD investment
policies with increased level of parental altruism due to parental awareness of
ECD. Thus, it will be shown that the government can have an impact on human capital
and economic growth not only through physical child investment but also through
raising awareness. In addition, we will study the effect of ECD policies on economic
growth through parents' tradeoff between labor, leisure, and child care by
endogenizing the inelastic labor supply. A cost-benefit analysis by comparing policy-
related expenditures and gains (in terms of output increase) will be another study that
will guide policymakers. In an extension of this model, we differentiate between
income groups instead of treating individuals as homogeneous. We plan to finance
ECD investment subsidies for the low-income group with the higher tax rate applied
to the high-income group. This will allow us to examine policies aimed at reducing

income inequality in society.
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APPENDICES

A. SUPPLEMENTARY TABLES

Table A.1 : Results of benchmark economy and policy simulations (with model data)

Benchmark Lumpsum Matching Universal Matching

model subsidy fund Child fund
model model Benefit model
Output 0.2588 0.2676 0.3125 0.3164 0.3458
Physical
_ 0.1495 0.1568 0.1802 0.1837 0.1981
capital
Aggregate
human 0.5489 0.5567 0.6647 0.6662 0.7414
capital
Consumption 0.1988 0.2075 0.2517 0.2555 0.2839
Government
0.0592 0.0592 0.0592 0.0592 0.0592

expenditure
Wage 0.1989 0.2028 0.1984 0.2004 0.1968

Interest rate

0.0906 0.0896 0.0907 0.0902 0.0911
(annual)
Consumption

0.1835 0.1768 0.1283 0.1272 0.1052
tax rate
Wage tax rate  0.2069 0.2069 0.2069 0.2069 0.2069
Subsidy 0 0.001 0.0005 0.001 0.001
ECD
_ 0.0003008 0.0003201 0.0005 0 0.001
investment
School 1
_ 0.0002729 0.0002886 0.0003258 0.0003337 0.0003552
investment
School 2
) 0.0002472 0.0002595 0.0002954 0.0003014 0.000323
Investment

Source: Authors’ calculations
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Table A.2:n =0.75

Lumpsum | Matching Matching
Benchmark
subsidy fund Universal | fund
model
model model model
Output 100 106.4366 137.6908 | 140.3451 | 155.4745
Physical capital 100 108.9655 137.0115 | 141.1494 | 153.3333
Aggregate human
_ 100 103.0322 138.6996 | 139.2623 | 158.4870
capital
Consumption 100 108.2973 148.3146 | 151.7718 | 170.5272
Table A.3:n = 0.65
Lumpsum | Matching Matching
Benchmark ] ]
subsidy fund Universal | fund
model
model model model
Output 100 102.1238 | 112.2706 | 113.2407 | 122.1290
Physical capital 100 103.1307 | 112.2505 | 113.8385 | 121.5517
Aggregate human
_ 100 100.7794 | 112.3469 | 112.4954 | 122.9618
capital
Consumption 100 102.7645 | 115.7679 | 117.0307 | 128.2253
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Table A4: y; = 0.85

Matching Matching
Lumpsum .
Benchmark _ fund Universal | fund
subsidy
model model (0.001) model
model
(0.0005) (0.001)
Output 100 102.9683 | 118.4579 | 119.7202 | 131.9686
Physical capital | 100 104.2503 | 118.2999 | 120.3660 | 131.1098
Aggregate
) 100 101.2070 | 118.6353 | 118.7963 | 133.1188
human capital
Consumption 100 103.8632 | 123.7567 | 125.3552 | 140.8526
Table A5: y; = 0.75
Lumpsum | Matching Matching
Benchmark ] ]
subsidy fund Universal | fund
model
model model model
Output 100 103.9046 | 122.6030 | 124.3384 | 134.6204
Physical capital | 100 105.5597 | 122.2389 | 124.9437 | 133.3584
Aggregate
) 100 101.6769 | 123.1493 | 123.5174 | 136.5031
human capital
Consumption 100 105.0311 | 128.9429 | 131.2606 | 144.0362
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Table A.6: v, = 0.75

Lumpsum | Matching Matching
Benchmark ) )
subsidy fund Universal | fund
model
model model model
Output 100 103.3846 120.6923 | 122.1538 | 133.5000
Physical capital 100 104.8602 120.4394 | 122.7696 | 132.4234
Aggregate human
_ 100 101.4325 121.0154 | 121.2874 | 134.9773
capital
Consumption 100 104.4066 126.5398 | 128.4427 | 142.7141
Table A.7: y, = 0.65
Lumpsum | Matching Matching
Benchmark ] ]
subsidy fund Universal | fund
model
model model model
Output 100 103.4109 120.8140 | 122.3256 | 133.6822
Physical capital 100 104.8993 120.6040 | 123.0201 | 132.6174
Aggregate human
_ 100 101.4254 121.1623 | 121.4181 | 135.1425
capital
Consumption 100 104.4422 126.7037 | 128.6724 | 142.9076
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Table A.8: 6, = 0.15

Lumpsum | Matching Matching
Benchmark
subsidy fund Universal | fund
model
model model model
Output 100 103.3678 120.5894 | 122.0436 | 133.5630
Physical capital 100 104.8344 | 120.3311 | 122.6490 | 132.4503
Aggregate human
_ 100 101.4074 | 120.8950 | 121.1296 | 134.9693
capital
Consumption 100 104.3847 126.4076 | 128.3009 | 142.7504
Table A.9: 8, = 0.05
Matching Matching
Lumpsum )
Benchmark _ fund Universal | fund
subsidy
model model (0.001) model
model
(0.0005) (0.001)
Output 100 103.4335 | 120.9520 |122.4737 | 133.6715
Physical capital 100 105.0000 | 120.7432 |123.1757 | 132.6351
Aggregate human
_ 100 101.4346 | 121.3169 |121.5928 | 135.1665
capital
Consumption 100 104.4715 | 126.8801 | 128.8618 | 142.8862
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Table A.10: 6, = 0.25

Lumpsum | Matching Matching
Benchmark _ ]
subsidy fund Universal | fund
model
model model model
Output 100 103.4003 120.7883 | 122.2566 | 133.6167
Physical capital 100 104.8829 120.5351 | 122.8763 | 132.5084
Aggregate human
_ 100 101.4392 121.1150 | 121.3700 | 135.0884
capital
Consumption 100 104.4266 126.6097 | 128.5211 | 142.8068
Table A.11: 6, = 0.15
Matching ]
Lumpsum Matching
Benchmark } fund )
subsidy Universal | fund
model model
model model
(0.0005)
Output 100 103.4003 120.7496 | 122.2566 | 133.5781
Physical capital 100 104.8829 120.5351 | 122.8763 | 132.5084
Aggregate human
_ 100 101.4210 121.0967 | 121.3518 | 135.0701
capital
Consumption 100 104.4288 126.6734 | 128.5858 | 142.8284
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Table A.12: {; = 0.95

Lumpsum | Matching Matching
Benchmark _ )
subsidy fund Universal | fund
model
model model model
Output 100 101.7628 112.2253 | 113.1181 | 118.3837
Physical capital 100 102.6482 112.0158 | 113.3992 | 117.6680
Aggregate human
_ 100 100.5742 112.5339 | 112.6963 | 119.3912
capital
Consumption 100 102.2937 115.6688 | 116.8305 | 123.3840
Table A.13: {; = 0.85
Lumpsum | Matching Matching
Benchmark ) )
subsidy fund Universal | fund
model
model model model
Output 100 106.1453 132.1539 | 134.5127 | 152.0795
Physical capital 100 108.5129 131.7888 | 135.5603 | 150.4310
Aggregate human
_ 100 102.9446 132.6531 | 133.0321 | 154.3440
capital
Consumption 100 107.8416 141.1479 | 144.2199 | 166.2086
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Table A.14: {, = 0.76

Matching Matching
Lumpsum )
Benchmark _ fund Universal | fund
subsidy
model model (0.001) model
model
(0.0005) (0.001)
Output 100 103.0972 119.2951 | 120.6479 | 132.0755
Physical capital 100 104.4978 119.1620 | 121.3185 | 131.1152
Aggregate human
_ 100 101.2592 119.5601 | 119.7616 | 133.3445
capital
Consumption 100 104.0315 124.7915 | 126.5060 | 140.8712
Table A.15: {, = 0.69
Matching Matching
Lumpsum )
Benchmark } fund Universal | fund
subsidy
model model (0.001) model
model
(0.0005) (0.001)
Output 100 103.5501 121.3402 | 125.2493 | 134.2242
Physical capital 100 105.0414 121.0635 | 125.8978 | 133.0801
Aggregate human
_ 100 101.4852 121.7146 | 124.2903 | 135.7398
capital
Consumption 100 104.6234 127.3766 | 116.8831 | 143.5844
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Table A.16: {5 = 0.70

Matching Matching
Lumpsum )
Benchmark ) fund Universal | fund
subsidy
model model (0.001) model
model
(0.0005) (0.001)
Output 100 103.3549 | 120.5490 | 121.9977 | 133.3587
Physical
_ 100 104.8185 | 120.3300 | 122.6403 | 132.3432
capital
Aggregate
) 100 101.3839 | 120.8303 | 121.0999 | 134.7771
human capital
Consumption | 100 104.3176 | 126.3027 | 128.1886 | 142.4814
Table A.17 : {3 = 0.63
Matching Matching
Lumpsum ]
Benchmark _ fund Universal | fund
subsidy
model model (0.001) model
model
(0.0005) (0.001)
Output 100 103.5529 | 121.3573 | 122.9142 | 134.2116
Physical capital | 100 105.0449 | 121.0781 | 123.5660 | 133.1030
Aggregate
) 100 101.4866 |121.7162 | 121.9985 | 135.7546
human capital
Consumption 100 104.5738 | 127.3389 | 129.3659 | 143.5551
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C. TURKISH SUMMARY / TURKCE OZET

Giris

Ekonomik biiyiimenin dort temel belirleyicisi fiziksel sermaye, insan sermayesi, dogal
kaynaklar ve teknolojidir. Bunlarin arasinda insan sermayesi, uzun vadeli ekonomik
biiyiimenin ve siirdiiriilebilir kalkinmanin énemli bir itici giiciidiir. Insan sermayesi
genel olarak kisinin egitim diizeyi ve deneyimi, fiziksel ve zihinsel sagligi, is ahlaki
ve motivasyonu, yaraticiligi, yenilige agikligi, iletisim becerileri ve kisinin yasam
basarisini etkileyen bircok 6zelligi araciligiyla edindigi teknik ve sosyal becerileri
kapsar. Beseri sermayenin ekonomik biiyiime tizerindeki etkisini inceleyen modeller,
daha iyi becerilere ve sagliga sahip bireylerin daha iiretken olma egiliminde oldugunu
ileri siirmektedir (Lucas, 1988; Romer, 1990). Bu artan iiretkenlik, daha yiiksek kisisel
gelir ve ekonomik biiylime seviyelerine yansir. Uzun vadede bir iilkenin reel ekonomik
biiylime hizin1 artirmak i¢in o iilkede insan sermayesi birikimini destekleyecek egitim
ve saglik yatinmlarina oOncelik verilmesi makroekonomik literatiiriin 6nemli
sonuclarindan biridir (bkz. Barro, 1991; Mankiw ve digerleri, 1992; Barro ve Lee,
1993; Benhabib ve Spiegel, 1994).

Arastirmalar, cogu saglik ve egitim gostergesinin ekonomik biiylime iizerinde olumlu
bir etkiye sahip oldugunu gostermektedir; ancak son yirmi yilda sinir bilimi, psikoloji
ve ekonomi alaninda yapilan arastirmalar, insan sermayesi birikiminin Orgiin
egitimden ¢ok oOnce bagladigin1 gostermektedir. Bu caligmalar, dogum Oncesi
donemden resmi egitim donemine kadar insan sermayesi birikiminin ¢ok daha hizli
oldugunu gostermektedir (bkz. Heckman, 2000; Campbell ve digerleri, 2001;
Thompson ve Nelson, 2001; Rolnick ve Grunewald, 2003; Heckman, 2011; Garcia ve
digerleri, 2017). Bu donem, erken cocukluk gelisimi (ECG) donemi olarak
tanimlanmakta ve cocugun déllenmeden okul dncesi ¢caga kadar olan bilissel, fiziksel,
dil, mizag, sosyo-duygusal ve motor gelisim siirecini ifade etmektedir. Erken ¢ocukluk
programlarina yatirim yapmak, ekonomik kalkinma i¢in diger yiiksek riskli ekonomik
kalkinma programlarindan ¢ok daha giivenli bir aractir (Rolnick ve Grunewald, 2007).

Ayrica, ¢gocuklugun ilk yillarina yatirim yapmada 6zsermaye verimliligi agisindan bir
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degis-tokus yoktur, ancak daha sonraki yillarda bdyle bir degis-tokus vardir (Cunha
ve digerleri, 2006).

Birlesmis Milletler de ECG'nin 6nemini kabul ederek 2030 Siirdiiriilebilir Kalkinma
Hedeflerine (SKH) bununla ilgili bir hedef ekledi. ECG'nin SKH’lara dahil edilmesi,
ulusal ve uluslararasi diizeyde yiiksek kaliteli ECG hizmetlerini tesvik eden
politikalarin olusturulmasi ihtiyacin1 vurgulamaktadir. Bu amagcla Tiirkiye, iist politika

belgelerinde ECG'ye yonelik amag, hedef ve stratejiler ortaya koymustur.

Bu donemde yapilan ¢alismalar ECG'nin insan sermayesi birikimi ve yatirimin ytiksek
getirisi agisindan 6nemini ortaya koymus olsa da bu donemde yatirimlar tesvik eden
alternatif politikalarin uzun vadeli ekonomik etkilerine iligkin arastirma eksikligi
bulunmaktadir. Bu a¢ig1 kapatmak amaciyla, Tiirkiye'de uygulanan mevcut gotiirii
o6deme politikasini ebeveynlerin ECG yatirimlarini tesvik etmeyi amaglayan alternatif
hiiklimet politikalartyla karsilastiran bir c¢alisma gergeklestirdik. Calismamiz
sonucunda, Tiirkiye'yi uzun vadede daha yiiksek bir biiyiime yoluna tasiyacak 6zel ve
kamu ECG yatinmlari arasindaki dengeyi temel alan politika Onerilerinde

bulunuyoruz.

Model

Ebeveynlerin ¢cocuklarinin beseri sermayesine yaptig1 yatirimini incelemek i¢in genel
denge cergevesinde 9 donemlik bir ortiisen nesiller (overlapping generations (OLG))
modeli olusturulmustur. Bu modelde ekonomi dis diinyaya kapalidir ve zaman, aralikl
zamandir. Ekonomide zaman 0'dan sonsuza kadar gitmektedir, ancak modeldeki
bireylerin sinirl bir émrii vardir. Her donem sekiz yildir ve bireyler 6lmeden 6nce
dokuz dénem yasarlar. Her donemde yeni bir nesil dogmaktadir ve her neslin
bliytikliigli sabitlenip bire normallestirilmistir. Boylece tiim nesillerin toplam 6l¢iisii

9'a esit olmaktadir.

Modelde kisinin yasam dongiisii dogumdan iki y1l dnce baglamaktadir. Ciinkii dogum
oncesi donemden 6 yasina kadar uzanan ECG doneminin yani sira annenin hamilelik
oncesindeki saglik durumunun da gocugun sonuglarini etkiledigini gosteren kanitlar
vardir. Ornegin, Stephenson vd. (2018), hamilelik 6ncesi anne sagliginin ¢ocuk saglig

acisindan 6nemine iliskin farkli gelir diizeylerine sahip tilkelerden elde edilen kanitlar
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inceleyerek, hamilelik 6ncesi saglik ile anne ve ¢ocuk saglig1 sonuglari arasinda giiclii
baglantilar oldugunu ve sonuglarin nesillere yayilabilecegini gostermektedir. Liu vd.
(2016) ise hamilelikten Once asir1 kilolu veya obez olan annlerin daha yiiksek 6lii
dogum riski tasidigini, gebelik yasina gore beklenenden daha biiyiik bir bebege sahip
olabildigini, bebegin yenidogan yogun bakim iinitesine yatirilabildigini ya da bebegin
diisiik dogum agirligina sahip olabildigini gostermektedirler. Ote yandan, bu ¢alisma
hamilelikten once diisiik kilolu olmanin, bebegin prematiire dogma riski, bebegin
gebelik haftasina gore beklenenden kiigiik olmasi, erken dogum ve diisiik dogum

agirhig riskinin yiiksek olmasiyla iligkili oldugunu gostermistir.

Yasamin ilk donemi, dogumdan Onceki iki yildan alt1 yasina kadar uzanan gebelik
oncesi, hamilelik ve cocugun ECG asamalarin1 kapsamaktadir. Model Tirkiye
ekonomisine gore kalibre edildigi i¢in egitim basamaklar1 da Tiirkiye'deki egitim
sistemine gore tasarlanmistir. 4+4+4 sistemine gore bir birey ilk ve orta 6grenimini
modelin ikinci donemindeki sekiz yillik siirede tamamlamaktadir. Yine sekiz yildan
olusan ii¢lincli donemde birey lise ve iiniversite egitimini tamamlar. Bu ii¢ donemde
birey, yetiskin bir ebeveynin cocugudur ve herhangi bir ekonomik karar almamaktadir,

sadece ebeveyninden yatirim almaktadir.

Ebeveynin hanedeki karar verici oldugu varsayildigindan, ¢ocuk pasif bir sekilde
yatirrmi kabul eder ve kendi tiiketimi ebeveynlerinin tiiketimine dahil edilir'® veya goz
ard1 edilir'!.Dérdiincii donemde birey, yetiskin yasamimin ilk déneminde isgiiciine
girer ve bir birim emegini esnek olmayan bir sekilde saglar. Birey 22 yasinda bu
doneme girer ve 24 yasinda ¢ocuk sahibi olmadan once iki y1l boyunca gebelik oncesi
hazirlik donemini ve hamilelik donemini gegirir. Annenin dogum yaptig1 yas
belirlerlenirken sekiz yillik donem doénem araliklar1 ve dogum istatistikleri dikkate
alinmistir. Tiirkiye'de Saglik Bakanlig: verilerine gore 2019 yilinda en fazla dogumun
gergeklestigi yas araligi 25-29 olmustur. Bu donemde isgiiciine katilarak iicret geliri

elde etmeye baglayan birey, ¢cocugunun ECG donemine yatirim yapar.

Besinci donemde birey, ilkokul ve ortaokul boyunca ¢ocugunun beseri sermayesine

yatirim yapar. Altinct ddnemde, ¢cocugunun lise ve liniversite egitimine yatirim yapar.

10 De La Croix and Michel (2002) tarafindan onerildigi gibi

11 Heckman and Mosso (2014) tarafindan yapilan ¢alismada oldugu gibi
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Yedinci donemde birey ebeveynlik sonrasi donemdedir; ¢ocugu haneden ayrilmistir
ancak kendisi hala ig giiciindedir. Bu donemde bireyin ¢ocugu egitimini tamamlar,
isgiicline katilir ve ¢ocuk sahibi olur.Sekizinci ve dokuzuncu dénemlerde birey is
giiciinden ayrilip emekli olurken, bireyin ¢ocugu iki donem boyunca kendi ¢cocugunun
beserl sermayesine yatirim yapmaktadir. Birey, cocugunun torunu dogmadan once
dokuzuncu dénemin sonunda oliir.Bireyin 6lmeden 6nce herhangi bir fiziksel miras
saiki yoktur. Emeklilik sirasinda tiim birikimlerini tiiketir. Modelde niifus artis1 yoktur

yani her neslin 6l¢iisii sabittir.

Ancak beseri sermaye seklindeki miras, beseri sermaye birikim teknolojisi araciligiyla
nesilden nesile aktarilmaktadir. Yagsamlarinin son agsamasinda ebeveynler, yatirimlari
ve kendi beseri sermayelerinin katkisinin sonucunda c¢ocuklariin sahip olacaklar
beseri sermaye diizeyinden zaman iskonto orani ve 6zgecilik (altruism) parametresi ile

indirgenmis diizeyinden fayda saglarlar.

Cocugun gelisimine yapilan yatirnm bir firmanin fiziksel sermaye yatirimina
benzetilmemelidir, getirisi marjinal verimlilik ile dl¢iilemez. Hanehalk: bir yandan
cocugun maddi ihtiyaglarmi karsilarken, gelisimine yatirim yaparken bir yandan da
onun zihinsel ve duygusal gelisimini tamamlamasi i¢in zaman ayirarak birebir ilgi
gostermelidir. Bu noktada kaginilmaz olarak anne-babanin beseri sermaye seviyesi
onemli rol oynamaktadir, ebeveynler ne kadar egitimlilerse ¢ocuklarina yapacaklar
ayni seviyede yatirimla diisiik egitim seviyesine sahip ebeveynlerden daha fazla fayda
elde edeceklerdir. Diger taraftan, cocugun gelisimine yapilan yatirimin getirisi,
fiziksel sermayeye tasarruflar yoluyla yapilan yatirim gibi hemen izleyen donemde
marjinal verimlilik olarak gergeklesmez. Cocugun gelisimine dolayisiyla beseri
sermayeye yapilan yatirim, ¢cocugun yetiskinlikteki kazancina veya iicretine yanstr,

hanehalkina herhangi bir tasarruf arac1 gibi getirisi yoktur.

Hanehalki modiilii

Yasaminin ilk ti¢ donemini bitirip yetiskin olan bir birey bu dénemden itibaren is
giicline katilip ekonomik kararlar almaya baglar. Yagminin dordiincii doneminde vergi
sonrast ticret gelirini tiiketimine cocugunun ECG donemine yapacagi yatirimina harcar
ve kalan kismi tasarrufunu olusturur. Besinci donemde vergi sonrasi {icret gelirini, bir

onceki donem yaptig1 tasarrufunu ve faiz gelirini tiiketimine ¢ocugunun birinci okul
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donemine yapacagi yatirnmina harcar ve kalan kismi tasarrufunu olusturur. Altinci
donemde vergi sonrasi iicret gelirini, bir dnceki donem yaptig1 tasarrufunu ve faiz
gelirini tiiketimine ¢ocugunun ikinci okul donemi yatirnmina harcar ve kalan kismi
tasarrufunu olusturur. Yedinci donemde yetiskin bireyin ¢ocugu haneden ayrilmistir
ve artik ¢ocufuna yatirim yapmamaktadir vergi sonrasi ticret gelirini, bir dnceki
donem yaptig1 tasarrufunu ve faiz gelirini tiikketimine harcar ve kalan kismi tasarrufunu
olusturur. Sekizinci ve dokuzuncu dénemde emekli olmustur ve artik iicret geliri elde

etmemektedir. Bu iki donemde tasarruflarmi tiketir ve oliir.

Ebeveynler, zaman tercihi parametresi ile indirimli tiiketimlerinden ve ayn1 zamanda
Ozgecilik diizeylerine bagli olarak ¢ocuklarinin beseri sermayesinden fayda elde
ederler. Fayda fonksiyonunun logaritmik oldugunu varsayilmaktadir, dolayisiyla faiz

oraninin gelir ve ikame etkileri esit olmaktadir.

Bireylerin ebeveynlerinden ii¢ donem boyunca aldiklar1 yatirim ve ebeveynlerinin
beseri sermayelerinin katkist sonucunda elde ettikleri beseri sermaye diizeyleri
ekonomiye isgiicii sagladiklar1 yani ekonomik olarak aktif olduklar1 donemler

boyunca sabit kalmaktadir.

Ebeveynin beseri sermaye diizeyi ¢ocugun beseri sermaye iiretim fonksiyonuna dahil
edilmistir. Clinkii ebeveynin (genellikle annenin) genellikle egitim diizeyiyle dlciilen
beseri sermayesinin, cocugun sonuglari lizerindeki olumlu etkisi bir dizi ¢alismayla
gosterilmistir. Cunha vd. (2010), Cunha ve Heckman (2008), Attanasio vd. (2020),
Cuartas (2022) ebeveynlerin beseri sermayesinin ¢ocugun beseri sermayesi diizeyini
dogrudan etkiledigini gostermektedir. Fiziksel yatirimin verimliligi, ebeveynin beseri

sermaye diizeyi arttik¢a artar.

Firma ve iiretim modiilii

Modelde temsili bir firma ekonomide tek bir mal {iretir. Standart genel denge
modellerinde oldugu gibi, firma dengesi kar maksimizasyonu ile nitelendirilir. Firma
ekonomideki tek mali iiretmede fiziksel sermaye ve isgiicii kullamir. Isgiiciiniin
tiretkenligi, birikmis olan beseri sermaye ile belirlenir: Birikmis olan beseri sermaye
ne kadar yiiksekse, isgiiciiniin marjinal verimliligi de o denli yiiksek olacaktir. Bu

anlamda modelde beseri sermaye herhangi bir diger iiretim faktorii olarak degil de
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isgiiciiniin etkinligini artiran bir unsur olarak iiretimde yer almaktadir (Heer and
Maussner, 2009; Voyvoda and Yeldan, 2005).Firma dengesinde her bir iiretim
faktoriiniin fiyati, o faktoriin marjinal verimliligi ile belirlenir. Buna gore dengede reel
faiz (fiziksel sermaye birim fiyati) fiziksel sermayenin marjinal getirisine, reel ticret
ise isgiiciiniin marjinal verimliligine esit olacaktir. Isgiiciiniin marjinal verimliligi,
birikmis olan beseri sermayeye baglidir. Bu anlamda, beseri sermaye birikimi ne denli

yuksekse, isgiicii reel iicreti de buna bagli olarak o denli yiiksek olacaktir.

Devlet modiilii

Baz veya temel modelde, devlet hanehalki tiikketim ve diger hanehalki harcamalari ile
ticretlerden vergi alir, biitce denk olacak sekilde de devlet harcamasinda bulunur.
Ancak ¢alisgmamizda devletin en 6nemli islevi, hanehalkinin ECG yatirimlarini (ya da
harcamalarin1) ¢esitli alternatif politikalar yolu ile tesvik etmektir. Bu alternatif
politikalara bagl olarak devletin biitge denkligi denklemi degismektedir ancak her
alternatif durumda ekonominin dengesinde devlet biit¢esinin denk oldugu varsayimi

vardir.

Duragan Durum ve Gegiis Yolu Hesabi

Ekonominin denge yolunu hesaplama siireci {ic asamadan olusur. Ilk olarak, referans
ekonominin politikasiz duragan durum dengesini ¢oziilmektedir. Ikinci olarak, bir
politika uygulandiktan sonra ekonominin yakinsadigi duragan durumu ¢o6ziilmekte ve
son olarak ekonominin bu iki duragan durum dengesi arasindaki ge¢is yolunu

bulmaktay1z.

Karsilastirma modeli i¢in baslangic duragan durum dengesini ¢ézmek i¢in dengeyi
karakterize eden denklem sistemini es zamanli olarak ¢dzmekteyiz. Bu denklem
sistemi, Gauss-Seidel yontemi adi verilen ve Auerbach ve Kotlikoff (1987) tarafindan
benimsenen sayisal bir ¢oziim yontemi olan bir teknik kullanilarak ¢ozmekteyiz.
Cozlim siirecinde 6ncelikle modeldeki bazi i¢sel degiskenler tahmin edilmektedir. Bu
degerlere dayanarak, baslangicta tahmin edilenler de dahil olmak {izere modelin diger
i¢gsel degiskenleri hesaplanir. Tahmin edilen degiskenlere iliskin baslangicta elde
edilen degerler, hesaplama sonunda elde edilen degerlerle eslesiyorsa bu, denklem

sisteminin ¢oziildiigiinii gosterir. Ancak hesaplanan degerlerin ilk tahmin degerleri ile
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eslesmiyorsa Onceki hesaplama sonunda elde edilen degerler kullanilarak islem

tekrarlanir. Bu yinelemeli siire¢ tutarli bir sonug elde edilene kadar devam etmektedir.

Bu calismada kurulan modelin algoritmasi su sekilde caligmaktadir: Algoritma
baslangigtaki fiziksel ve beseri sermaye seviyelerinin tahmin edilmesiyle
baslamaktadir. Faktor fiyatlar1 bu ilk tahmine gore hesaplanir. Bu faktor fiyatlarina ve
beseri sermaye diizeyine gore hane halkinin problemi ¢oziilmektedir. C6ziim, modelin
higbir fiziksel varligin bireylere aktarilmadigi ve temsilcilerin bor¢ alamadiklar
varsayimi ile uyumlu olacak sekilde formiile edilmektedir. Hanehalki problemi kok

bulma yontemlerinden “sekant yontemi” ile ¢oziilmektedir (Mathews ve Fink, 2004).

Bu yontem su sekilde uygulanir: Tiiketim ve tasarruflara yonelik optimal yolu
hesaplamak i¢in Oncelikle tasarruf miktar1 i¢in iki baslangi¢c noktasin1 tahmin
etmekteyiz. i1k baslangic noktasini (son dSnemden 6nceki doneme ait tasarruf miktarr)
kullanarak, biit¢e kisitlar1 ve tiiketicinin Euler denklemleri yardimiyla diger déonemlere
ait tasarruf ve tiiketim miktarlar1 hesaplanir. Ikinci baslangi¢ noktasi kullanilarak
diger donemlerdeki tasarruf ve tiiketim miktarlar1 i¢in bagka bir hesaplama yapilir.
Daha sonra dnceki iki nokta kullanilarak bir sonraki baslangi¢ noktasi sekant yontemi
yardimiyla hesaplanir. Daha sonra, tasarruf miktarinin yeni baslangi¢ degerini
kullanarak yeni tasarruf ve tiiketim miktarlar1 hesaplanir. Hesaplama, ilk dénem
tasarruf miktarin1 sifir (veya bir tolerans degerine gore sifira ¢ok yakin) olarak
buluncaya kadar yeni baslangi¢ noktalart bulmak i¢in sekant yontemi uygulanarak
tekrarlamr. Ilk girdisi sifir olan bir varlik matrisi buldugumuzda hanehalki
probleminin hesaplanmasi sona erer ve yeni fiziki ve beseri sermayenin

hesaplanmasina devam edilir.

Yetiskin bireylerin ekonomideki tasarruflarinin toplami o dénemde toplam fiziki
sermayeyi olusturacagindan bu deger yeni fiziki sermaye tahmini haline gelir.
Hanehalki sorununun ¢6ziimii sonucunda da bulunan beseri sermaye yatirimi
seviyeleri ile yeni neslin beseri sermaye diizeyi bulunur. Hesaplanan fiziksel ve beseri
sermaye degeri, tahmin edilen degere (belirli bir tolerans degerine gore) yakinsa,
algoritma sonlandirilir. Aksi takdirde siire¢ yeni bir tahminle baglar. Sayisal analizin

dogrulugunu artirmak amaciyla, fiziksel ve beseri sermaye seviyelerinin yani sira
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tilketim ve tasarruf seviyelerini hesaplamak igin ¢ok diisiik bir tolerans degeri

secmekteyiz.

Alternatif politikalarla duragan durum dengesinin hesaplanmasinda, bir politika
uygulandiktan sonra duragan durum dengesini hesaplamak i¢in kullandigimiz yontem,
temelde politikadan 6nce kararli durumu hesaplamak i¢in kullanilan ydntemlerle
aymdir. Iki yontem arasindaki fark, baz modelinde dissal olarak belirlenen tiiketim
vergisi oraninin politika simiilasyonlarinda igsel olarak belirlenmesidir. Hiikiimet,
ECG yatirimlarina yonelik siibvansiyonu hane halkina uygulanan tiiketim vergisi
oranini artirarak finanse etmektedir. Devlet harcamalar referans modeldeki seviyede
sabit kalirken, siibvansiyonlardaki artisi igin biitcede tiiketim vergisi oraniyla
dengelenmektedir. Bu nedenle, her hesaplamanin sonunda tiiketim vergisi orani, biitce

dengesini koruyacak sekilde hesaplanmaktadir.

Gecgis donemi hesaplamasi, ekonomide dissal bir degisim olarak ortaya c¢ikan

politikanin uygulanmasiyla baslar.

Hiikiimetin uyguladigt ECG politikas1 uygulanmaya baslandigi donemde ve
sonrasinda dogan c¢ocuklarin insan sermayesi iizerinde etkilidir. Politikanin
uygulandig1 donemde hayatta olan ve "eski nesil" olarak adlandirilan bes yetiskin birey
bulunmaktadir. Ancak bu kusaklarin kiigiik ¢ocuklar1 olmadigi i¢in ECG destegi
alamamaktadirlar. Hiikiimet, kiiglik ¢ocuklu hanelere yonelik siibvansiyonlar
biitcedeki tiikketim vergisi oranlarindaki artigla dengeleyeceginden, politika yalnizca
tilketim vergisi oranlarinin artmasi yoluyla eski nesilleri etkemektedir. Bu eski

kusaklarin verdigi kararlarin sonuglar1 ayr1 ayr1 hesaplanmaktadir.

Ekonominin gecis dengesi hesaplamalari, duragan durum denge hesaplamalarina
benzemektedir. Ancak gegis yolu hesaplanirken ekonomideki aktorler tercihlerini
yaparken dinamik bir yapida degisecek faktor fiyatlar1 ve tliketim vergisi oranim
dikkate alacaklar1 i¢in tiim donemler aymi anda ¢oziilmektedir. Gegis dengelerini
hesaplamasina baslamadan 6nce, ekonominin duragan durum dengesine ulagmasi i¢in
hesaplamada kullanilacak donem sayisina karar verilmesi gerekir. Ekonominin kararli
durum dengesine ulagsmasi i¢in yeterince uzun bir siire belirlemek 6nemlidir, ¢iinkii bu

siire yetersizse, ekonomi kararli durum dengesine zamanindan 6nce yaklasacagindan
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hesaplamalar yanlis olacaktir. Gegis donemi olarak belirlenen donem sayisina esit
olarak fiziki sermaye, beseri sermaye ve tiikketim vergisi oranlarinin baglangi¢ degerini
tahmin ederek hesaplamalara baslamaktayiz. Bu endojen degiskenlerin baslangic
degerlerini, ilk ve son kararli durum arasinda dogrusal enterpolasyon yaparak tahmin
etmekteyiz. Duragan durum hesaplamalarinda oldugu gibi, bu ilk tahmini kullanarak,
once faktor fiyatlarini, ardindan biitce kisitlart ve Euler denklemlerinden hane halki
tilketimini, beseri sermaye yatirimi ve tasarruf diizeylerini ve hiikiimetin biit¢e
dengesinden tiiketim vergisi oranini hesaplamaktayiz. Bu iki seviyenin yardimiyla
fiziksel sermaye, beseri sermaye ve tliketim vergisi i¢in yeni tahminler elde edip ve bu

tahminleri kullanilarak hesaplamalari yeniden yapmaktayiz.

Ancak bu prosediirii yalnizca bir politika uygulandiktan sonra kii¢iik ¢ocuklu yetiskin
olan bireyin kararlarinin sonuglarini hesaplamak i¢in kullanilmaktayiz. Politika
uygulanmadan Once ekonominin Onceki duragan durumunda devam edecegini
varsayarak karar almaya baglayan ve politika sonrasinda kararlarini buna gore
degistiren eski nesiller icin de hesaplamalar1 ayrica yapmaktayiz. Politika dncesi
tasarruf ve yatirnm kararlarim1 dikkate alarak, politika sonrasinda ekonomide faktor

fiyatlar1 ve tiikketim vergisi oranlari altinda eski kusaklarin problemlerini ¢6zmekteyiz.

Eski kusaklarin problemeleri alternatif bir kok bulma yontemi olan “yanlis konum

yontemi” ile ¢oziilmektedir (Mathews ve Fink, 2004).

Sosyal Hesaplar Matrisi

Modelin denge ¢oziimiinde kullanilacak parametrelerin kalibrasyonu i¢in bir sosyal
hesaplar matrisi (SHM) olusturulmustur. Matrisin olusturulmasinda gerekli olan
caliganlara yapilan Odemeler, sermayeye yapilan Odemeler, bireysel tiiketim
harcamalar1 ve iiriin iizerinden alinan vergilere dair veriler 2019 Tiirkiye Istatistik
Kurumu (TUIK) Ulusal Hesaplardan, ¢ocuga yapilan yatirim harcamalarinin toplam
harcama i¢indeki pay1 2019 TUIK Hanehalk: Biitge Anketi’nden (HBA), dolayli ve
dolaysiz vergilerin oram1 Hazine ve Maliye Bakanligi Biitge Finansmani
Istatistikleri’nden alinmistir. HBA’dan saglanan mikro veri seti temizlenmis, analiz
icin kullanima hazir hale getirilmis ve 6zgecilik parametrenin kalibrasyonu i¢in

kullanilmistir.
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SHM’deki makroekonomik degerler TUIK Ulusal Hesaplardan elde edilmistir. Gayri
safi Yurtici Hasila (GSYH), isgiiciine yapilan 6demeler ve net isletme artiginin
toplamindan elde edilmistir. Sermaye gelirinin pay1 GSYH icindeki pay1 net isletme
artifinin GSYH’ya oranindan elde edilmistir. Devlet harcamalar1 satir ve siitun
dengeleri ile tutarli olacak sekilde hesaplanmistir. Tiirkiye i¢in hanelerin erken
cocukluk gelisimine yapilan yatirimlarla ilgili detayli veri bulunmadig i¢in bu veri
Hanehalki Biitce Anketi’ndeki (HBA) 10101 kodlu “okul éncesi egitim” harcamasi
tizerinden elde edilmistir. Okul Oncesi harcamasmnin hanelerin toplam tiiketim
harcamalar i¢indeki pay1r makroekonomik verilerden elde edilen tiikketim degerinin
icinde cocuga yapilan yatirimm oramimi bulmak igin kullanilmustir. Ozgecilik
parametresi bu orana gore kalibre edilmistir. Hanehalkinin zaman tercihini gosteren
orani, temel makro gostergelerle tutarli olacak sekilde kalibre edilmistir. Faiz
sermayenin marjinal getirisi olarak, etkin isgiicii basina ticret etkin isgiliciiniin marjinal

getirisi olarak modelde i¢sel olarak hesaplanmistir.

Modeldeki ticret geliri lizerinden alinan vergi dogrudan vergi geliri iken tliketim ve
cocuga yapilan yatirim iizerinden alinan vergi dolayli vergidir. Bu vergi oranlari
Hazine ve Maliye Bakanligi 2019 Biitce Finansmam Istatistiklerindeki dolayli ve
dolaysiz vergi gelirlerinin birbirine oran1 ve toplam vergi gelirinin GSYH’ye oranina

gore kalibre edilmistir.

Beserl sermaye lretim fonksiyonundaki davranigsal ve teknik parametrelerin veri
eksikliginden dolay1 kalibrasyonu yapilamamis, parametre degerleri literatiirde bu
alanda yapilan g¢alismalardan (Cunha ve Heckman, 2007; Lee ve Seshadri, 2019)

alinmistir. Modelde kullanilan parametre degerleri Tablo 15°de sunulmustur.

Uygulanan Politikalar

Politika simiilasyonlar1 anlaminda hiikiimetin hanehalki ECG yatirimlarim
desteklemek icin uygulayabilecegi dort farkli politika secilmistir. Bu politikalar
arasinda gotiirii (lump-sum) siibvansiyon, fon esleme (matching funds), iiniversal
cocuk yardimlar1 ve cocuk vergisi kredisi (child tax credit) yer almaktadir. Mevcutta
Tirkiye’de sadece gotiirii siibvansiyon politikast uygulanmaktadir. Diger politikalarin

etkileri Tiirkiye'de mevcutta uygulanan politikayla karsilagtirilarak devletin bu
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politikalar arasindan hanehalkinin ECG yatirnmlarini tesvik etmek amaciyla

uygulayabilecegi en etkin politika belirlenmistir.

Birinci politika gétiirii siibvansiyon politikasidir. Bu politika, ECG doneminde kiigiik
cocuklu hanelere nakit transferi saglanarak hane gelirinin dogrudan artirilmasini teskil
eder. Amag, ebeveynlerin ¢ocuklarinin gelisimine daha fazla yatirnm yapmalarini
tesvik etmektir. Verilen yardim sarta bagli olmayip, hane halklar1 transferin ne
kadarinin ¢ocuklara ne kadarinin diger harcamalara harcanacagmma karar verme
Ozgiirliigiine sahiptir. Amerika Birlesik Devletleri'nde hane halk1 gelirini artiran gétiiri
yardimin etkileri birgok ¢alisma ile ortaya konulmustur (Dahl and Lochner, 2012;
Duncan et al., 2014; Maxfield, 2013). Bu politika, Tiirkiye'de ¢ocuklu evli bulunan
devlet memurlarina maddi yardim saglayan 657 sayili Devlet Memurlar1 Kanunu’nun
202-206 maddeleri kapsaminda uygulanmaktadir (aile yardimi 6denegi). Bu kanun
cercevesinde “Evli bulunan Devlet memurlarina aile yardimi 6denegi verilir. Bu
yardim, memurun her ne sekilde olursa olsun menfaat karsiligi calismayan veya
herhangi bir sosyal giivenlik kurulusundan aylik almayan esi i¢in 1500, ¢ocuklarindan
herbiri i¢in de 250 gosterge rakaminin (72nci ay dahil olmak iizere 0-6 yas grubunda
yer alan ¢ocuklar i¢in bir kat artinmli) aylik katsayisi ile ¢arpilmasi sonucu elde
edilecek miktar tizerinden 6denir. Eslerden birine is akdi veya toplu sdzlesme geregi
cocuklari i¢in yapilan aile yardimi 6denegi daha diisiik ise, yalniz aradaki fark ddenir.
Bu fikrada yer alan gdsterge rakamlarin1 3 katina kadar artirmaya Bakanlar Kurulu
yetkilidir.” Bu kanuna goére, Temmuz 2023'te Tirkiye'de alt1 yas {istii ¢ocugu olan
hanelere fiilen 127,45 TL, alt1 yas alt1 ¢ocugu olan hanelere ise fiilen 254,89 TL
O0denmigstir. 2024 yili itibariyle bu miktarlar sirasiyla 190,22 TL ve 380,44 TL

olmustur.

Gotiirii slibvansiyon politikasinda, devlet tarafindan hanelere saglanan ECG
siibvansiyonu miktari, OECD f{ilkelerinde devletin okul Oncesi egitime yaptigi
harcamanin milli hasilaya orani olan ortalama yiizde 0,8 seviyesinin muhafazakar

olarak yaklasik yarisina (0,039) denk gelecek sekilde se¢ilmistir (OECD, 2019).

Ikinci politika olan eslesen fon politikasi, cesitli kaynaklardan elde edilen fonlarla
orantil1 olarak saglanan fonlar1 ifade etmektedir. Bu modelde ¢cocuga yapilacak yatirim
devlet ve hanehalki tarafindan saglanmaktadir. Bu politika farkli oranlarda
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uygulanabilse de bu uygulamanin en yaygin sekli olan 1:1 finansman modelinin
etkileri model gergevesinde incelenmistir. Bu politikada devlet tarafindan saglanacak

fon, ailenin de ¢ocuga ayni miktarda yatirim yapmasi kosuluyla 6denir.

Ambler vd. (2015), eslesen fonun egitim yatirimlarini artirdigin1 ve okul ¢agindaki
gencler arasinda isgiiciine katilimi azalttigini  gostermektedir. Ayrica devlet
yardimlarinin sartlh olmadigt durumlarda da yapilan bu yardimin hanehalk:

yatirimlarini arttirdigini belirtmistir.

Devlet, bu politika altinda yardimlar1 hane gelirine aktarmak yerine dogrudan ¢ocugun
gelisimine yardimei olacak sekilde saglamaktadir. Bu politika i¢in iki farkli senaryoda
simiilasyonlar yapilmistir. Birinci senaryoda, gotiirii 6deme siibvansiyon politikasi ile
ayn1 miktarda siibvansiyon saglanmistir. {lk senaryoda ise siibvansiyon degeri olarak
gObtiirii siibvansiyon degerinin yarisi se¢ilmistir. Bu miktar, hane halkinin yaptigi
yatirnm miktartyla birlestirildiginde gotlirii  slibvansiyon politikasinda devlet

tarafindan saglanan yardima esit olmaktadir.

Ucgiincii politika olan {iniversal cocuk yardimi politikasi, devletin ailelere cocuk
yetistirme masraflarini karsilamalar1 i¢in yaptigi O0demedir. Gelir diizeyi veya
sosyoekonomik durumu ne olursa olsun, belirli yas araliginda ¢ocugu olan tiim ailelere
bu yardim sunulmaktadir. Uygulamada aileler, nakit transferleri veya erken ¢ocukluk
bakimi ve egitimi, saglik hizmetleri, yiyecek veya barinma konularinda ayni yardimlar
gibi farkli yardimlardan yararlanabilmektedirler. Universal g¢ocuk yardimi
programlarinin tasarimi ve uygulamasi programlarin idari yapilarinda, uygunluk
kriterlerinde, fayda diizeylerinde ve finansman mekanizmalarina gore iilkeden tilkeye
degisiklik gostermektedir. Universal gocuk yardimi programlari, gelir testi veya diger
hedefleme kriterlerini kullanan transfer programlariyla kiyaslandiginda ¢ocuk
niifusunun daha biiyiik bir boliimiine ulagsmaktadir. Universal ¢ocuk yardimlarina
katilim oranlarinin yiiksek olmasi, temel olarak, belirli bir yasa kadar tiim ¢ocuklarin
dahil edilmesi gibi uygunluk kurallarinin basitliginden ve ¢ocuklarin dogumda
otomatik olarak ¢ocuk yardimlar1 programlarina kaydedilmesi gibi idari uygulamanin
kolayligindan kaynaklanmaktadir (Bastagli et al., 2020). Bu ¢alismada {iniversal gocuk
yardimi, eslesen fon politikasinda oldugu gibi dogrudan beseri sermaye {iiretim
fonksiyonunu etkileyen bir ayni yardim olarak modellenmistir. Bu c¢alisma
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kapsaminda farkli gelir gruplari arasinda ayrim yapilmamakta ancak ekonomi
biiylidiikge hane halki gelir diizeyi artmaktadir. Bu nedenle bu politika ekonominin
herhangi bir déoneminde farkli gelir gruplarindaki ¢ocuklar1 kapsamak yerine, her

zaman tiim ¢ocuklari1 kapsayan tiniversal bir ¢ocuk yardimi seklinde kurgulanmaistir.

Her ne kadar iiniversal ¢ocuk yardimi nakdi ya da ayni olabilse de bu politika
simiilasyonunda saglanan yardim dogrudan c¢ocugun beseri sermaye iiretim
fonksiyonuna dahil oldugu i¢in ayni yardimlarla daha uyumludur, dolayisiyla
politikanin uygulanmasi ayni c¢ocuk bakimi yardimi seklinde disiiniilebilir. Bu
yardimla ¢ocuklar, ebeveynlerinin gelir diizeyi ne olursa olsun, iicretsiz erken
cocukluk egitim ve bakim hizmetlerine ulasabilmektedir. Arastirmalar bu tiir
hizmetlerin ¢ocuk gelisimi tizerindeki olumlu etkilerini géstermistir (Garcia et al.,

2017; J. J. Heckman, 2011).

Bu politikada, gotiirii siibvansiyon politikasinda oldugu gibi, devlet tarafindan ailelere
verilen ECG siibvansiyonu miktari, gotlirii siibvansiyon modeli ile esit olarak

secilmistir.

Son politika ¢ocuk vergi kredisi politikasidir. Genel olarak vergi kredisi, vergi
miikelleflerinin devlete vergi dderken vergi bor¢larindan herhangi bir sosyal yardim
odenegini diismelerine imkan taninmasi olarak tanimlanabilir. Iki tiir vergi kredisinden
s0z edilebilir: Geri ddenebilir vergi kredileri ve geri ddenmeyen vergi kredileri. Geri
Odenebilir vergi kredisi, vergiden diisiilecek kredi tutarinin d6denecek vergi tutarini
asmas1 durumunda hiikiimetin aradaki farki vergi miikellefine geri 6dedigi bir kredidir.
Boylece diistik gelirli bir vergi miikellefi, vergi ylikiimliiliigiinii asan bir vergi kredisi
almaya hak kazanarak negatif vergi 6deyebilecektir. Geri 6denmeyen vergi kredisinde,
vergi miikellefleri, bu tutarin iizerinde hak sahibi olsalar bile, yalnizca 6deyecekleri
vergi tutar1 kadar vergi kredisi alirlar. Bu politika simiilasyonunda verilen ECG
siibvansiyonu bireyin vergi yiikiimliliigiinlin altinda oldugundan, geri &demesi

olmayan vergi kredisine bir 6rnek teskil etmektedir.

Bu politika, uygunluk esasina gore iki tiir vergi kredisinin mevcut oldugu ABD’deki
Cocuk Vergi Kredisi (CVK) 6rnek alinarak olusturulmustur. Bunlardan ilki, diisiik

gelirli vergi miikelleflerinin ¢ocuk sahibi olsun veya olmasin yararlanabilecegi bir

123



vergi kredisi tiiri olan kazanilmis gelir vergisi kredisidir (earned income tax credit).
Ikincisi ise bakmakla yiikiimlii olduklar1 17 yas alt1 cocuklari olan vergi miikelleflerine
yarayan bir vergi kredisi olan ¢ocuk vergisi kredisidir (child tax credit). Ancak bu
calismada uygulanan politikalarin amac1t ECG déneminde ¢ocugu olan ailelerin beseri
sermaye yatirimlarin1 desteklemek oldugundan, politika sadece kiiciik ¢ocuklari olan

hanelere uygulanacak sekilde tasarlanmistir.

CVK, Amerika Birlesik Devletleri'nde 1997 yilinda Vergi Miikellefi Yardim
Yasasi'nin bir parcgasi olarak uygulamaya konmustur. Baslangicta, ¢ocuk basia 500
ABD dolar tutarinda geri 6demesiz vergi kredisi verilmekte iken, zamanla bu miktar
artirilarak daha fazla vergi miikellefinin kullanimina sunulmustur. 2003 yilinda ¢ocuk
basina 1000 ABD dolarina c¢ikarilmistir ve zaman iginde geri Odenebilir hale
getirilmistir. 2017 yihi itibariyla ¢ocuk basina 2000 ABD dolarina ¢ikarilmis ve 1400
ABD dolarma kadar geri 6deme yapilmistir ve bu politikanin 2025’ kadar siirmesi
planlanmistir. Ancak COVID-19 salgini nedeniyle 2021 yilinda kredi miktar1 6nemli
6lctide artirllmigtir. Kredi miktar1 6 yas alt1 gocuklar icin 3600 ABD dolarina, 6-17 yas
aras1 ¢ocuklar icin ise 3000 ABD dolarina ¢ikarilmistir. Ayrica bu dénemde CVK
planina 6nemli baska degisiklikler de olmustur. Daha 6nceki uygulamalarda diisiik
gelirli haneler i¢cin CVK plan1 iki asamali esik degeri ile geri 6demesiz olarak
saglanmistir. Kredi miktar1 sabit diizeyde bir platoya ulastiktan sonra, belirli bir gelir
diizeyinde kademeli olarak azalma dénemine girer ve bir sonraki daha yiiksek gelir
diizeyine gegerek kredi miktari sifirlanir. Ancak COVID-19 doneminde planin
diisiik gelirli haneler i¢in uygulanan asamali baslangic kismi kaldirilarak tamamen geri
Odenebilir hale getirilmistir. ABD'de 2021'de genisletilmis CVK, ¢ocuk yoksullugu
oranlarinda ylizde 43'liik 6nemli bir diisiise yol agarak bu oranlar1 simdiye kadar
kaydedilen en diigiik seviyeye getirmistir. Bu azalmanin nedeni, daha Once geri
O0demesiz vergi kredisi sistemi nedeniyle tam vergi kredisi alamayan diisiik gelirli
hanelerin, uygulanan yeni diizenlemeyle tam vergi kredisi alabilmesidir (Wimer vd.,
2022). Uygulamada belli bir gelir seviyesinden sonra vergi kredisi agamali olarak
azaltilip daha yiiksek gelir seviyelerinde bu yardim sonlandirilmaktadir. Ancak
modelimizde hesaplama kolaylig1 a¢isindan belli bir gelir seviyesine kadar olan destek
miktar1 bu gelir seviyesinden sonra yariya indirilmektedir. Destek miktarinin yariya

indirildigi esik degeri baz modeldeki ticret gelirlerinin yilizde 3,5 oraninda arttig
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seviye olarak belirlenmistir. Bu seviyeye kadar goétiirii siibvansiyon modeli ile ayni

seviyede verilen siibvansiyon, bu esik seviyesinden sonra yar1 seviyesine indirilmistir.

Politika Simiilasyonlar1 ve Tartisma

Baz modelin sonuglarinin yani sira gotiirii silbbvansiyon, eslesen fon (iki senaryolu) ve
tiniversal ¢ocuk yardimi ve CVK politika simiilasyonlarinin sonuglart Ekte Tablo

16'da sunulmaktadir.

Cocuga yapilan yatirimlarin getirisinin ECG doneminde en ytiksek oldugu ve daha
sonraki egitim donemlerinde azaldig1 yoniindeki ampirik tespitlere dayanarak beseri
sermaye iiretim fonksiyonu parametreleri belirlenmistir. Modelin 8 yillik donemi igin
elde edilen faiz orani, yillik faiz oranmina indirgenerek hesaplanmistir. Devlet
biit¢esinin denk oldugu varsayildigindan, baz modelde devlet harcamalar tiiketimden
ve tcret gelirinden elde edilen toplam vergi gelirine esittir. Tim politika
simiilasyonlarinda, devlet harcamalari baz modeldeki seviyede kalmakta, yatirim
tesvikleri icin gerekli finansman tiiketim vergisi oraninin artirilmast yoluyla

saglanmaktadir.

Baslangigta ECG yatirim tesvikinin finansmani tiiketim vergisi oraninin artirilmasini
gerektirmektedir. Ancak tiim politika simiilasyonlarinda duragan durumda tiikketim
vergisi oraninda diislis goriilmektedir. Bunun nedeni ekonomik biiylime dolayisiyla
gelirde ve vergi matrahinda artistir. ECG déneminde ¢ocuklu ailenin toplam gelirini
artiran gotiirii silbbvansiyon politikasi, baz modeldeki duragan durum degerine gore
tretimi yiizde 3,4 artirmaktadir. Eslesen fon politikasinin birinci senaryosunda, ayni
miktarda siibvansiyon dogrudan cocugun beseri sermaye iiretim fonksiyonuna girmesi
ve hane halki tarafindan esit miktarda yatirnm yapilmasi sebebiyle duragan durum
iiretim degerinde ylizde 33,6'lik bir artis saglanmistir. Eslesen fon politikasinin ikinci
senaryosu altinda duragan durumda iiretim yilizde 20,8 artmistir. Cocuga yapilan
toplam yatirimin bu politikadaki ile ayni diizeyde oldugu iiniversal ¢cocuk yardimi
politikasinda tiretim duragan durumda yilizde 22,3 artmustir. Benzer sekilde gotiirii
siibvansiyon politikasi, fiziki sermayede yiizde 4,9, beseri sermayede yiizde 1,4 ve
toplam tiiketimde ylizde 4,4 artisa neden olurken, eslesen fon politikasinin birinci
senaryosu fiziki sermayede yiizde 32,5, beserl sermayede yilizde 35,1 ve toplam

tilketimde yiizde 42,8 gibi ¢ok daha yiiksek bir artisa yol agmaktadir. Eslesen fon
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politikasinin ikinci senaryosunda tesvik fiziki sermayeyi yiizde 20,5, toplam beseri
sermayeyi ylizde 21,1, toplam tiiketimi ise yiizde 26,6 artirmaktadir. Cocuga yapilan
toplam yatirimin bu politika ile ayn1 seviyede oldugu iiniversal ¢ocuk yardimi
politikasi, fiziksel sermayeyi ylizde 22,9, toplam beseri sermayeyi ylizde 21,4, toplam
tilketimi ise yiizde 28,5 artirmaktadir.

Eslesen fon politikasinin ikinci senaryosu ile {iniversal ¢ocuk yardimi modelinde
cocuga yapilan dogrudan yatirim miktar1 esit oldugundan sonuglar birbirine yakindir.
Ancak iiniversal cocuk yardimi politikasinin sonucunda elde edilen ¢ikt1 diizeyleri bir
miktar yiiksektir. Bunun nedeni {iniversal ¢ocuk yardimi modelinde ¢ocuklara yonelik
yatirnmin sadece devlet tarafindan yapilmasi ve hanenin okul doneminde toplam
giderlerinde azalma olmasi nedeniyle ¢ocugun okul donemine daha fazla yatirim
yapmasidir. Bu da tiim sonuglar iizerinde olumlu bir etki olusturmaktadir. Ayrica
tiniversal cocuk modelinde ECG harcamalarindaki azalma nedeni ile tasarruflarda artis
oldugu icin bu da fiziksel sermaye birikiminde artisa sebep olarak sonuglart pozitif

etkilemektedir.

Son olarak devletin ECG yatirimlarini artirmaya yonelik verdigi tesvik sonucunda tiim
modellerde ebeveynlerin gocuga okullasma doneminde yaptig1 yatirimlarda artis s6z
konusudur. Erken cocukluktan sonraki ilkogretim donemini olusturan 8 yillik
donemde ebeveyn tarafindan yapilan yatirim, gotiirli siibvansiyon politikasi sonucu
birinci okul déneminde yiizde 5,8, ikinci okul doneminde ise yilizde 5,0 artarken,
eslesen fon politikasinin birinci senaryosunda yatirim ilkogretim doneminde yatirim
yuzde 30,2, ikinci okul doneminde ise yatirim yiizde 30,7 artmistir. Cocuga ECG
doneminde yapilan toplam yatirimin esit oldugu eslesen fon politikasinin ikinci
senaryosu ve iiniversal ¢ocuk yardimi politikalar karsilastirildiginda ise su sonuglara
ulagilmistir: Eslesen fon politikasinin ikinci senaryosunda ebeveyn ilkdgretim
donemine yapilan yatirim yiizde 19,4 artarken, ikinci okul doneminde yapilan yatirim
yiizde 19,5 artmustir. Universal ¢ocuk yardiminda ise ilkdgretim dénemine yapilan

yatirim yiizde 22,3 artarken, ikinci okul donemine yapilan yatirim ytizde 21,9 artmistir.

Ikinci politika karsilastirmasi ayni miktarda yardimimn tiim gelir seviyelerinde esit
olarak yapildig1 gotiirii siibvansiyon politikasiyla CVK arasinda yapilmistir. CVK
politikas1 tipk1 gotiirii siibvansiyon gibi hanehalki gelirini arttiric1 bir politikadir ve
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yine gotiirii siibvansiyon politikasinda oldugu gibi ¢ocuga yapilacak yatirim karari
ebeveynin tercihine birakilmistir. CVK politikasinda verilen siibvansiyon miktar
baslangigta gotiiri siibvansiyon politikasi ile ayn1 seviyede iken ekonomi belirli bir
bliyiikliige eristikten sonra yar1 miktarina diismektedir. CVK politikasi sonucu elde
edilen tiim sonuglar gdtiirii siibvansiyon politikasi sonuglarina gore daha diistiktiir.
Ornegin, gétiirii siibvansiyon politikas1 duragan durum dengesinde iiretimde yiizde 3,4
artis saglarken CVK’daki artis yiizde 1,7 ile sinirli kalmistir. Benzer sekilde gotiiri
siibvansiyon politikasinda fiziksel sermaye ve toplam beseri sermaye duragan durum
denge degerlerindeki artiglar sirasi ile ylizde 4,9 ve yiizde 1,4 olurken CVK
politikasinda sirasi ile yiizde 2,5 ve yilizde 0,7 olmustur. Toplam tiiketimde ise gotiiri
siibvansiyon politikasi ile artig orani yiizde 4,4 olurken CVK’da yiizde 2,2 olmustur.
Benzer bir durum okul dénemi yatiriminda da goriilmiistiir. Devletin ECG doneminde
cocugu olan hane halkina sagladig1 siibvansiyondaki diisiisle beraber ebeveynin

cocugun okul donemine yaptig1 yatirimda da diisiis gdzlenmistir.

Hassasiyet analizleri

Bu modelde beseri sermaye iiretim fonksiyonunda kullanilan parametrelerin Tiirkiye
icin tahminleri veri eksikliginden dolayr miimkiin olmamistir. Bu sebeple modelin
sonuglarinin saglamliginin modelde kullanilan parametrelerin degisen degerlerine
gore hassasiyet analizi ile kontrol edilmesi gerekmektedir. Bu parametreler ECG
donemi beceri (yetenek) carpani, okul donemi beceri ¢arpani, ECG donemi esneklik
parametresi, okul donemi esneklik parametresi , CES parametresi, ebeveynin ¢ocuga
ECG donemindeki katkisi, ebeveynin ¢ocuga katkis1 ilk okul dénemindeki katkisi,
ebeveynin ¢ocuga katkisi ikinci okul donemindeki katkisidir. Hassasiyet analizleri her
defasinda bir parametrenin degistirilmesi esasina gére yapilmistir. Parametrelerden
her biri i¢in biri daha yiiksek biri daha diisiik olmak tizere iki deger belirlenip her
defasinda bir parametre degistirilip digerleri sabit tutularak analizler tekrar edilmistir.
Ebeveynin beseri sermayesinin ¢ocugun beseri sermaye iiretimine ne kadar katki
sagladigin1 gésteren parametrelerin hassasiyet analizleri, modelin kurulma asamasinda
dayanak noktasi olarak kullandigimiz ebeveynin beseri sermaye katkisinin ¢ocuk
tizerindeki etkisinin kii¢lik yaslarda daha yiiksek oldugunu gosteren ampirik ¢alisma
sonuglarina uygun olarak yapilmistir. Bu parametreler icin iist ve alt degerler bu
siralamay1 degistirmeyecek sekilde secilmistir.
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Yapilan hassasiyet analizleri sonuglar1 parametrelerin farkli degerlerinin politikalarin
etkinlik siralamalarint  degistirmedigini  gostermektedir. Yani sonuglar tim

parametrelere gore yapilan testlere karsi saglamdir.

Sonuc¢

Calismada c¢ocuklara yapilacak yatirimi tesvik etmek i¢cin ECG donemini hedefleyen
gotlirli stibvansiyon, eslesen fon, tiniversal ¢ocuk yardimlar1 ve ¢ocuk vergisi kredisi
politikalarinin hanehalki kararlar1 ve makro degerler iizerindeki etkileri analiz
edilmistir. Sonuclar tiim degerler lizerinde en etkili politikanin devletin ve
hanehalkinin ¢ocugun beseri sermayesine dogrudan aktarilacak yatirimi temsil eden
eslesen fon politikast oldugunu gostermistir. Eslesen fon politikasi, dogrudan insan
sermayesini arttirdig i¢in gotiirii siilbvansiyon politikasina gore daha yiiksek getiri
saglar ve ebeveynin de ayn1 yatirimi yapmasi sartiyla verilir. Cocuga dogrudan yapilan
yardimin ayni1 seviyede oldugu eslesen fon ve tiniversal cocuk yardimi politikalarinda
ise lniversal ¢ocuk yardimi politikasinin daha etkin oldugu sonucuna ulasilmistir.
Universal ¢ocuk yardimi modelinde ¢ocuklara yonelik yatirnm sadece devlet
tarafindan yapildigi i¢in hanenin toplam giderlerinde azalmaya yol agarak ebeveynin
okul doneminde cocuguna daha fazla yatirnm yapmasini saglamaktadir. Bunun
sonucunda tiim degerlerde artis meydana gelmektedir. Ayrica, uygulanan tim
politikalar sayesinde ECG’ye yapilan yatirimin artmasi, hane halkinin her diizeyde
egitime yaptig1 yatirnmin artmasina yol agmaktadir. Egitim yatirnmlarindaki toplam
artis, ekonominin toplam beseri sermayesine katkida bulunarak ECG doneminde

saglanan tesvikin etkisini artirmaktadir.

Etkinligi yiiksek olan eslesen fon ve iiniversal ¢cocuk yardimi politikalarinda yatirim
dogrudan ¢ocugun beseri sermaye iiretim fonksiyonuna katildig1 i¢in bu politikalarin
uygulamasinda nakit 6demeler yerine erken cocukluk egitimi (ECE) hizmetleri
seklinde ayni 6demeler yapilmasini onerilebilir. Ebeveynler ECE konusunda bilgi
eksikligi yasayabilir ve nakit tesviklerini verimli bir sekilde kullanamayabilir. Ancak
verilecek tesvikle bir ECE hizmetlerini satin alarak ¢ocugun beseri sermayesine daha
iyl katkida bulunabilir. Arastirmalar, ailelere cocuk bakim yardimi saglamanin,
merkez tabanli ¢ocuk bakim hizmetlerinin kullaniminin artmasina yol agtigini ve

ABD'de (Burchinal et al., 2000), Kanada'da (Crosby et al., 2005) ve Brezilya’da (Leao
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et al., 2021) cocuklarin gelisimi {izerinde olumlu bir etkiye sahip oldugunu
gostermektedir. Gotiirli silbbvansiyonun nispeten diisiik etkisi gbz oniine alindiginda,
Tirkiye uygulanan mevcut politikanin uzun vadede 6nemli bir etki yaratmasi pek olasi
degildir. Bununla birlikte ¢ocuk vergi kredisi politikasinda, gotiiri siibvansiyon
politikasi ile esit seviyede verilen siibvansiyon belirli bir esik degerinden sonra yariya
diisiiriildiigi icin tiim degiskenlerde gotiirii siibvansiyona gore daha diisiik degerlerin
elde edilmesi boyle bir politikanin da Tiirkiye i¢in etkili bir politika secenegi
olmadigini gostermektedir. Bunun yerine dogrudan ECG donemindeki ¢ocugun beseri
sermayesine katki saglayacak yatirimlarin yapilmas: bunun da devlet tarafindan

saglanacak fonlarla yapilmasi uzun donemde en etkili politika olacaktir.

Calismanin smirhiliklarindan biri, yetersiz veri nedeniyle beseri sermaye iiretim
fonksiyonundaki parametreleri tahmin edemiyor olmamizdir. Ancak yaptigimiz
duyarhilik analizi politikalarin etkinlik siralamasinin etkilenmedigini géstermektedir.

Dolayistyla rahatlikla politika onerilerinin hala gecerli oldugu sonucuna varabiliriz.

Gelecekteki ¢caligmalarda, ebeveynlerin ECG farkindaligina bagli olarak artan ebeveyn
fedakarlig: diizeyi ile alternatif ECG yatirim politikalarinin etkilerinin inceleyecegiz.
Boylece devletin sadece fiziksel c¢ocuk yatirimi yoluyla degil aym1 zamanda
farkindalikolusturarak da beseri sermaye ve ekonomik biiylimeye etki edebilecegi
gosterilecektir. Ek olarak, esnek olmayan isgiicii arzini igsellestirerek ebeveynlerin
emek, bos zaman ve ¢ocuk bakimi arasindaki tercihi yoluyla ECG politikalarinin

ekonomik biiylime iizerindeki etkisini de inceleyecegiz.
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